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MODERN MEDICAL HISTORY

THE RECOGNITION OF NEPHROGENIC DIABETES INSIPIDUS

A Very Small Page from the Hivtory of Medlrine

The history of medicine bs replete with the names of
Hippocrates Galen and Avicenna, to say nothing of
Lister and Semmetwens. Inits way this anticle also
deals with medcal history though it b coocerned
only with a very sl piece of observation, beanng
Title significance for mankind if one takes the broad
view It recounts in anccdotal form the recognation
of two pew penotypical o meal entiies  both
ch d by the symptom of diabetes imipidi
The bntoncal perspective s very short—lltde more
than 30 years. In scientific matters anccdotal mate-
mal s often regarded with some contempt My
own vicw u a ddfferent ope It scems to me that
wc can lewn a good deal from anecdotes and
srange comcidences may hokl the seeds of scien-
tfic observadon—seeds which deserve to be
allowed 10 take root.

Howeve [ would not have ventured to thmk of
publishing the matter evenas a small ibution to

there was polyuria and sugar was present o the
urme  On the other band the wnnary speafic
gravity was low and the ontput  olume exceedmg-
Iy high D the patient have diabetes orelhtes or
diabetes imipidus  The answer was that he had
both—a lifclong sufferer from diabetes msipidus
had acquired a mild diabetes mellitos of maturrty
type
Stody of the patient 3 case record revealed in
the mmn the ioformation about him and hny sib-
hogs 4ct out in Fig. ! In which E K nno 9
in generation Il He was ooe of 13 dbangs—
eight men and five women Duabetes mnupsdns
had affected certainly four and possibly a fifth
of the clight brothers but not ooe of the fi ¢
sisters. In the cvening I looked op the avalabike
genctic textbooks They stated that diabetes in-
sipidus 11 us genetic form was (nherited a3 an
| domi b and the mun reter

the history of medicne had pot the Editor of ths
Jourml requested me to do so He was present ata
medical meeting and beard an fformal talk of which
Ihnlrﬂdehnm'l‘hehalhndmfrlm
2ppears In priot 18 entirely the fault of Professor Jan
Waldenstrdm. It began in this way
Tn April 1940 the German armles occupled Swe
den 3 netghbour coantry Norway end a Lerge mumber
of Swedish hospital doctors were called p for mill
tary service Although not then fily qualifled I was
requested by the Choef of the Medical Department of
the Univenity Hospital Uppsata, Professor Gustal
Bﬂll’mrk.lom“l’ﬂﬂlunephyﬂchn Oncof
my fint dubes in this post concerned a man with
dabercs naipidin A doctor in the provinclal medl-
caliervice—j:muyunuulmddmacﬂn'n
relhef—telephoned to pet soms informaton from a
cate paper He was atiending & male pa
et E R who obviouly had diabetes since

Lias.

ence quoted was the prgantic German grocalogreal
tree which had been publubed by Adolph We (7)
hs son Alfred Weil (8) and the latter s sov-in-law
Camerer (1).

However a domisant autosomal transoessson ac
corded badly with my set of sbimgs If four (or
perbaps five) of eight brothers pet the disexse but not
even one of five ssiers this muses strong sinpicon
ratber of & sexinked tmmmisson On the baws of
this single set of siblings alone it was rostdiable to

clude that here & carry
ing equal rhak for the two sexes was highly onproba-
ble

1 searched old cuse record  and vidted a manber
of relatives of the 13 brotbers and ssters An old
brotherof E k. 5 mother borm o 1854(11.2) came
to light and hay diabetes msipidm was recorded 1n
hotpital case papers. Two sonmy of onc of E K 3
wisters were also traced both had been treated in

Aca med. pcnad 17
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hospital for diabetes imsiphkdos. The sex-iinked
tranaymission beeame quite obvious
The secretary of the department whers 1 was
wocking naticed that I was searching for cases of
famnilial diabetes kdpldis She told me that her
other hd friends in Tierp & small town north of
peals, and that In the fandly of thee friends there
18 seties of pervons with diabetes inipldus Was
there then another stock and 80 was it connected
inany way with E K s famfly? There followed a
visit 10 an old lsdy in Tierp She tefephaned at once

tii
COOW
0N e
Flg 1 Pedigres repeesentay
rogenic  diabetes oo
sipldas, fuberised a8 2 reces-
sz X
© o0 talt,  DIwhealthy  mee,
u ”B O=~heatthy female Mowt
fected mmle W =posmibly of
ficted male, Owcondmitor
& ~unkoown  individesl e
gom O ton
neH B Sy e bewrey Ededend

beanches of a geaealogical tree which four gen-
entions further back oripmated In & common
woman ancestor born in 1712, However it also
became dear from the genealogical study that no
comsectlon could be shown berween the K xib-
lngs and the new dynty from Tierp and Dade-
cnrila

The tine of clinical ttudy picked ity way forward in
the following way In the thirties, amidopytine had
been oxed in the therapy of diabetes imamidur The
Jorale of this was based o an observe-

1o her middie-aged son who himsel! suffered from
diabetes insipidus though he had ever been trested
Inbospital However there was his maternal grand
Iathes and sure enough § found that he figured in the
case records of the University Hospitsl with this
diagnosis The old iady bad & family bible in which
the names of a serfes of refatives were recorded.
Mother and son st with me pobnted to varkous
mames and todd me who had suffered from ‘the

tion by an Austrian D Scherf that amidapyrine
biocks the effect of mercurma! dinretics in the treat
ment of pedema. Two patients with acquired dis-
betes insipldns who were under trewtment In our
Medica! Department desrly recdved some benefit
from amidopyrine therapy E. K and one of bis
bruthers hadd been given amidopyrine but nelther of
them shxwwed the least response to this substance
However in the forties we had svallable various

thirt™ end who had not. It was tusivel
men that they reported as uffected and in this
family the pattern of X-chromosomo linksge was
chear from the start, The family treo stretched
xway to Dalecwlia in central Sweden—ibere
seemod to be no end to . Ae the genealogios!
tanghe unravelied the family became overwheim-
Ingly large. Fig. 2 shows a aingle ooc of eight

Ackmed wctnd. 19T

prepanstions of the hormone When E.
K w3 S2yearsold atrial waa made of vasopresun
pltuitrin and tonephin but even with large doses not
the Jeast effect was dizcernible on urinary volume,
chiorkde output o spedfic gravity A sonof one of B,
K 3 sisters willingly cooperatad in a tria] of the seme
prepamtions He was & youth of 17 yeans, mentally
uightly backward but physically heaithy In his cose



tion due 10 kge or any other catise Like his uncle

contents of the ampoule and gave half to a beslthy
volumtesr he showed a powe rfud antid[uretle effect

At this time & womn with previoasty known
dbbetes insipidos had been admitted to the
Maternity Department for the burth of ber third child.
Study of ber family tree revealed domunant an-
totomal transmisgdon that 13 the type described in
the textbooks Tho form of the dmeme B m-
doubtedly much more common and 1 aow know foar
such famflws kn Sweden. Some kiod members of thns
hat family made the journey to undergo trial of the
antidimetic bormone Al three who were mveati-
mied rs3ponded with a pronounced and typecal
entdimretic effect.

The hypotbesia now appeared to be temptmgly
slmple- there was one form of diabetes insbpids
Inherted by & H

Modern medical Kstary 3

the gene A German Lickhit had written a
paper entitled  Ist der Diabetes Insipndus cine
genito-hypophysire Erkmankurng?” Lickimt gave
the sanswer “yes” 10 bis own queston, Im
principal argoment being the propounced excers
of males emong those with the disesse. His paper
was highly specolative but it nevertbelews did
aupply & stmulus, If the dbease eusts in &f
ferent forms and if one of these forms 1 o
berited by X-hnked recevsive trammission, then
this could be the whole exptammtion of the excess of
mmales found m the vanoors case series. For exam
ple Hanhart (4) compiled a group of family trees
with & total of 169 cases of the disexse Of these
108 were mades representing a significant devis-
tion from the expected proportion S0 50

It was necessary to complle a series mde o
entirely of undoubted cases of autosomsd tranymis-
sloc. This cauld be done by inclading oaly those
from famdly trees which showed tramsmission of the
dbnse&unhmumwn.mhnpoldb{ﬁtyﬂm

which responded to the antidiaretic hormooe There
wu % another form, inherited as a sex
chromodome-linked recessive which was refractory
to the hormone

Study of the lterature brought out the long-known
fact that bereditary diabetes imsipidus affects men
more often than women. This had led to some rather

X Hoked Inherita I d from the Mera-

weights the males, fe. the requirement of in-
heritance from father to son. Those two members
in each family who are responsible for this selec
ton cffect must be subtracted wnd when this

farfetched thons about the 1ology
of the dlsesse. It was thought that testoslcrone
played some part in the phyncal fe of

is made the sex dmtribution becames
64 males apurmt 63 femakes. There was no Jonger amy

poat 10 _mmeeﬂmdtgo;

Acta med.
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sterone on pathophysiclogy At all events  the
preponderance of males fs fully exphined by the
existence of X-linked penes in certain famfies.
Durleg this time pew events had occurred on the
clmicalside It had to be confirmed that the X-dinked
reccamve gene alway imphes s refractory state 1o-
wards the anudiuretic hommone. A number of men
from many parts of the country kindly sgreed to be
admifted to our Medreal Department o1 10 be investi-
gated i thele local hospuisls for s tddal of the
bormone The magonty belonged to the buge family
tree which had it ordgin in Dudecartia. The tramsnms
o was ung biy X<b tinked 1o
ceusive Nine men of this lineage were tested wath
putuitrin AL cine showed & prompt response that
rcfutmath: hypotbah !notberwordx the nextly
1§ two penctic pat
remtndwodlmalfmwimmt
However from the ovigiml smaller famBy of E K
and bt 12 tiblings four members could be tested with
the hoemone and all proved to be refractory ft
gradually became evident that this family re-
presented & scparaie form of the malady which
also bad its own special character amony other
thingt ® oach more severe type of disesse.
Further study made it potsible to define two dif
ferent  X-chromosome-dinked penctic  disorders
with diabetes insipedus, which had not previcesty
been distingushed  Like the commoner avtoso-
al ared domingnt herited form of the disesse
¢ of these X hnked forms resporkds to the antd
hoemone. In fact 0o clinkal difference cap
be demonstrated between these two drstinet grnetc
entiics with their different types of trasmisson.
The other X-linked form of the dhsease 1 what fater
carme 10 be termed renal or nepluogenic diabetes
insipitue. 1 s refractory to the hormone and so
must have & 1y different path
Amaazlbexpedﬂrhhdumnephmnﬁcfmu
of the disense swst b fncloded the risk of meomd
retardation  This associxtion became clear 1o me
only afier my thesis on diabetes insipidua (3) was
alrendy in press However quite early on one
mother had 10ld the following sory At a very eatdy
g ber St son was remarkably thinty The family
doctor advised restriction of the chifd 3 naoghty
drinking The boy had constant fever and ki bowel
functios was iy sluggish His
cemsed e became ermaciated and be died ot the age
of 1B months Seven years iater this woman bad ber
second 300 and cverything began in the same way

Acte med. wwed. 1T

She was again advised 1o restnct fluds bot thts hme
the disobeyed the nstructions azd gave the boy as
rmuch water a3 be wanted He b otill afive healthy
and sble to work but he s backward and had o
attend an ESN schoof  This actount of the two
brothers perhaps containg a good deal of quggestion
but xs witl appenr iater the suggestion Is pot wth-
out justificanion

During Chtiatrias 1943 1 received a vhit froman
okt fricnd the pacdmirichin Edgar Mannheimer
who Iater died durlng hfs service as professoc and
head of the Etbiopan Swediah Pacdiatic Chak in
Addis Absbe. We were Lalking sbout dabetes fnv
sipkdus and Mannheimer said that in hrs cheldren s
hospital fa Stockholm he bed recently seen an extre
ordinary boy aged two years The chid fd
protacied fever without any signs of Infection for
montha he had had 8 swinging temperature ofien
vesy hgh  His growith and development had
staguated and he had chronlc comstication, with
facces resemdling mortar Gradually it was noted
rbmmechndmwndfvrwulefmdcmldcmum

The & of diabetes
ump{dmhad ulthmately been made but only after
long delay When be finally got a tiders! supply of
water his alarming conditron sabaded and be began
w0 flourish Mannheimer happened 1o menthon the
boy s surmame which 15 8 very uncommon one. It
made me start, for this name was very famehar to me
from E K ¢ famuly There was no difficulty in
cstabirsh ng that the boy was 2 20n of the daughter of
oncof EL K asisters(VY SuaFig I}

The head of the Chikdren s Clinkc Crown Princess
Lovisa s Hoypeta! in Stockhoim  war Prodfessor
Adalt Lichtenuteln | wns sbic to thow him o
cxse paper from the University Hospirl In Upp-
ssda  written @n 1905 by the recently gqualified
house physician Adoll Lichtensteln and referring
to & patient who was a brother of the materno)
grandmather of the boy then tnder treabment m
the Crown Prncess Lovisa s Hospadd (IH %)
The case paper had been wrnten wAth grear care
and ft recorded 8 hustory Laken from reimtives
winch descrfbed the patlent s swingng fever
emaciation and severe comtipation at an early
age. The descendant et thet time under Lichten-
stean 3 care recovered weil and was dhscharged &
few months afler be began o rective Hbersd
amounts of weter However he remained men-
tally backwsrd and received his schooling in an
Instituton for the mentaily reterded.




Yet another i taught me to
be pmedhamke picture of nepbrogenic diabetes in-
~ipidins. Tn the winter of 194445 while reading the
arools of my thesis | was called up for the civil
defence service atw place In the far north of Sweden
We had to care for those of the civil population who
bed been removed from the cvacuated arcas during
the fwml hostilibes between Finland and Russta,
mainly mothers and children. 1 was respomsible for
an emerpeocy hospital and for the paedmtne work
I bad the heip of the cluef of a nearby children s
bosplal One evemng this colleague told me that he
was worried about a most tmmasual case in his bospr-
t a | year-old boy who seemed likely to dic. He
had hrgh swmging fever without any other signs of
wfection wasting and severe constpation. That
boy hay dabetes imipsds 1 declared ard [ got the
ery reasomable reply that my prool resding had
gone to the brain and that thers really were some
other kinds of disense too! We hurried to the
ciildren s bospital  The clinical hrtory was
strikingly simflar (0 that of the boy at Professor
Lichtenstern s bospital in Stockholm two years
carbier [ ssked if [ might telepbone the mother
of the child and my colleague agreed though he
thought it rather odd ] asked the mother whether
the had any retatives with the unussal mme of
the previoos boy The answer was "yes™ she
bad coutins of that name down in the Uppsala—
Slockholmrrpunl-lﬂl}nbdwﬂ"ubu'n]un
outside Upprala. Lichtenstein s patient and this
bay (V 14 Fig. 1) werc second cousims, thew
mothers were firft cousins and thelr matermml
pandemothers were both sisters of E. K.

We retumned to the boy and gave him liberal
dnoks of water Next day he was afebrile and
remamed o0 . began (0 gain weight and about
2 erooth later he was discharged from the hospital
in good bealth However he was foand to be
oentally retarded and farer attended school in an
institution for the mentally deflcient

Nephrogenic dmbetes insipadus s nowsdays In-
cluded in the textbooks as a cause of mental retarda-
toa It b aho clear that of the dagnoss h not
recognized intime there s nsh of early death In
cm-pl:o(hlerpcnirc-umxlgmfmudlhem
thatcerebrsl damage results from early dehydranon,
eitherd rectly or thidagh some t xic effect The lire
of ol whech forms the roatine feed ol me for
young ofants cannot rephace these infamt  w ter
lot Hibe mother s known heterorygote all her
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male children should be plied with water until they
reach an age at which the diagnosis can be confirmed
or excloded.

This sketch of the way In winch the observatrons
on the two different forms of X-chromosome-dmked
hereditary disbetes insipedus meandered their way
forward through & series of comcidences bs not recal-
led mmaunly from memory 1 34l have detailed notes
and photo-copses of the origimal case recards.

In 1945 that it in the samc yesr &3 my thesis
appeared Waring, Kajli and Tappan (6} pablished
quite fndependemty of me thelr observation of
nephrogenic diabetes 1mipkhs m s boys of
whom three were half-brothers. They described
the dinkal pacture in earty mfzncy and pomed
out that the antcuretc bormone | wathout
effect.

This then was ooe of those colocdences of which
one s wont o use the expression “the time was
npe It fs clear that the observation was made
independently in the USA and in Sweden |
published it m & prefiminary foem 1o 194 () and
therefare bad o knowledge of the paper by
Waring and his colleagires of 1945 My paper of
1942 was publshed in a Swedush lnpage jour
oal  althoagh with a thort summary n English
It i3 not reasomble to suppose that the American
workers could bave been acquunted with it.

At the time of their dscovery many new discase
entitics appear to be extremely rare The fact thatall
nty patients coudd soon be shown to belong to the
same family slso gave this impression Later it be
came clear—and this s bow things usmally are—that
nephrogeme dabetes imspsdms is not so extrmordi-
ranly rare I have been a coatact with two other
famiies in Sweden who are affected by thes disease
and 1 fs known fn many other parts of the worfd.
Hans Forsoman Umvermty of Gotheaturg, Prychatne

Reseurch Centre St Jocgen Hosplnl S42@ HE

shegy Backa, Sweden
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NUCLEOLAR SIZE
IN BENIGN AND MALIGNANT PLASMA CELL PROLIFERATION

Tegemar Turesson

From the Department of Lesermal Medicine Untrersicy of Land
A3 Gereral B splsal Matm3 S oden

Abswract Nuckeotar sad moclesr size of bone marrow
phryma cxls has beea stdied im 26 cuses of myeloos, 19 of

schioved. BEMG occurs in 1% of the popuiation
over 25 years of sge and in about 3% of people
over TO years. Ity incidence ks abont 40 times that
of mycloma (2) When an M-compooent b ds
mmcduhlhmu;am]wdcddevbcﬂrr!he
Etron Is u my {obu
linemia Waldenstrdm ot a BEMG Thf:hl!]tb:
mnimpamnwhmm-uamcmlar

nyda--uw-:ukdh loog period of exyeomilly

In thess cuses
wadden increase of M-compoornt concentration was ac
Compunicd by an iacreass of meen woclentar tirs of booe
Eacrow plasma ceils,

Multiple myeloma is a discase characterized by a
iferation of b o

ducing cells in the bone marrow Their product
caa be d man M i serum

and ia which bs effec

tive but far from being withoot danger
The differentia) diagnosis of multrple myclom
snd BEMG can be difficult. In early stages of mohi-
ple myeiom osteol ytic bone leshons can often not be
demomtrated by X-ray Ingeneral mycloma differs
from BEMG in laving more playma cells in bone
marrow  smears, bigher concenmation of M
compooent in scrum, and brger qoantiies of
monoclonal light chains in urme There 5 however
2 wide overiap between the two conditions in thess
reapects (9) In many cascs the oaly way to devade
whether myeloma or BEMG s present fs continted
observation of the patent, An unchanged concentra
thon of the M-compooent for se veral years s a strong

and/for Bence Jomes protein In urine M-components
ako occur bowever |a persoms withont clncal
cytological, or radwlogical s:gm of multiple mycho-
ma, a3 was fInt pointed oot by Waldenirém (16)
The term benign exsential monocional gammapathy
(BEMO) has later been apphed to this condition
(15) While multple myelom ks a maligmant tumor
which, i ontreated grows mtfl the death of Hs
host BEMG can be regarded a3 a benign tumor
which has not quite escaped the bomeostatic con-
trol of proliferation. At & certain xlze the growth of
the tumor [s slowed down 10 that  steady state s

oo of BEMG (9 17). The aim of this investi-
gation was to find ont whether morphological dif
ferences between the phrsmm cells in BEMG and
myelona can facilitate the establishment of the dif
ferential diagnosls of thexe two conditions

MATERIAL
materh] commsts of 54 patients. 26 with aryeloom, 9
w»xh BEMG and 9 withoot am M-componest (Table 1)
Three cases of mycloma wiih  kong Ktatxc phase befory the
atbreak of signs of typica! Eyelonts zre reported scparaty-
1y AN cases have beem civraned In the Departasent of

Acss serd scumd 197
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Tuble I Description of the material

é
1
3

Mycloma %
7

b M-component type [pA 3
Joaes 3

BEGM developung w0 mysioma type g3 3

i
3

Medicine Malmd General Hospha! dunng 1963-71 Four
of the cn without aa M-componest had a polyclonat
Jmerunoglobalm while five had norcal fm-
conceatrations. Eight BEMO cases were
sthected breaume of phtma cell percentages sbove $ 5% i
bone rarrow serrs. Al other cases were umiclected

of an morean sxaminaton

mMOSWlNN&MA&QWde
#t loast thren years

Most caes were ander observaton for far more thany
three yemrs. When the sty wan lnterrupted, 13 patienty
werydesd Al bat one of these were sotopsied Twp cases
who showed no sgm of myeloom &t atopsy were &
cepted 1 BEMG even though the abservation peraed was
slightly shorier than three years. Sx pataents were sl
alive st the end of the stody Tho aversge observation
period for w¥ BEMO cRics wis scves years 1o two Cascs

4 the ob

L . e
I v =y LN
\ e
~ ,..-‘ -
L e ( |
Y 7 ¢ W
O Ny

B

Fig 1 Boos manow phsme oo i 3 cawe of BEMG @)
and » came of syyriocs () Feulgen Bght green. % 1600,

Vot ey B wert e &t cealy divdigvoled Swe
nacteok. Whth & Zeres ocutr micrometer two damiters of
ancloolus and of puclous were mexsored, and te ace

the M during

eriod. In sl myelome camrs except five benemmw
cumiration was dooe before cytosstic therapy
WlntEMOmbmenmumimﬁm
wara dove when the M-component was discavered in some
and ter dartng the obrervabion penod s olbers

METHODS

B wyprated by stornsl and KICRTE
were made by conventione] whde techmque  Shdes were
sadocd wkh May-Groowaki Giearss snd 1000 ccils were
comabed o celowlste the plauns ol peroentage To
demonstraic weckeoll, ides were after
fixation W abigkite methwrol for 10 men (6}, Contrast
suaiaing of e cyiophom whth hyizt green was wwd 0
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SE M of jest then ST way obtwned. In

ber of plaaena ceits (10-209%) the Semartation of the wc
feohus from the nacieas was not quite eharp wd heN
cefis were omited There w50 corrcianon betwees
the namber of sch o Kod AR wcholsr of cecas
nze

Protein siudies wers made in the Deparmmeat of Chaiod
Chembsry HmthmM
m mott caxce by pepet eiectrophorzan and proteis de
termmmmtion afier memdmucwwﬂﬂ'“



Nucleolar stze in plasma cell proliferation 9

Table Il Nacleolar area mwclear area relathve nucleola area and plasma cell percent ge | 9 patiears
withont an M-component

Plesra Relatlve muckeo-
el Nocriolac arca () Noclearares (@) lararea

Pat. per-

o Disgooh ccosge Mo BD Mean SD Man S$D

1 Rheom wrthriths 0 53 11 n3a 83 104 2

1 Monncylkc leukemia 27 54 0 @1 1t 96 30

k) Collagenctn 11 52 11 54 125 18 13

4 21 5 19 ns ns 1no 3t

3 F hy s syndrome 19 63 19 S0 107 107 7

6 Condyloma 57 14 &¢ 13 91 21

7 Myocardia) mf 27 4.2 11 03 104 B4 [E ]

1] Rensl cancer 19 39 1.2 615 133 99 19

9 Cancer of tberine 10 31 13 69 B2 16
21 53 579 96

8D 0.7 06 49 10

.1 accordngto Lacrell {1 If the measured vakies from afl cases are pooled

m-rm&mun:d:m:mmﬂe (370 cells) typical pormal vamatlon curves are

* T btained for pucleolar as well as naclear arce. The

mrmber of measored cells in each case s too small to

RESULTS allow a definfte statement of pormal vanatron. How-

The values for mean nockeolar area puckenr aren ever no tendency to a bimodal vanation was ob-

rehative mockeolar ares, end plaune cell percentagein served Tables 11 and [V show the corresponding
9 cases without an M-component are given in Table  vaues for the BEMG and the myeloma cases

Table 1L Nacieolar area  welear area refative nucleolar area and plasma  ell percentage in 19 BEMG
patients

G=beht chaln type not determtmed
M-compotent Plama Refative sockeolar
cell Nucleotar arem (57 Nuwclear area () wres
Pa per
0 Ty @I0m)  centago Memn  SD Mean SD Man 8D
1 ok 14 3y 72 31 €24 70 122 42
[<) S} 37 50 15 as 97 104 19
3 0K o1 €1 43 10 86 120 79 11
4 G 28 1no 52 13 659 140 w17
56K 12 53 12 26 %8 196 Ly 32
6 GK 17 €8 45 11 00 94 62 12
7 0K 1L o7 37 09 20 91 7313
$ oL 17 30 e L2 577 213 3 14
9 aL 13 37 65 14 ®s 102 mne 22
o on 1y 33 72 24 1 104 us []
G 0 54 45 10 432 88 94 21
2 g 12 46 42 09 06 HY 24 17
B G 12 33 36 10 373 39 97 23
4 Ak 03 26 02 [3 a1 w2 0 16
B AK 06 34 7516 22 94 Bo 22
16 AR 08 23 48 17 40 126 w2 23
17 AKX 16 8 53 13 66 HR 8y 18
1B AK a6 13 s 355 B4 $7 19
P Mk 09 56 531 s17T 1 08 23
Mean 13 43 57 s 59
3D 06 26 16 14 19
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NUCLEOLAR SIZE
IN BENION AND MALIGNANT PLASMA CELL PROLIFERATION

Ingemar Turcsson

From th Department of Interna! Medscine Usirersier of Lind
Mebns Genernl Hospital, Matn Swedes

Abstrect Nucleolar and meckar size of bone marrow

achieved. BEMG occury in 1°F of the population
over 25 years of age and fn about 3% of people
over 70 years Ity inadence i about 40 umes thot
of arycloma (Z) When an M-component is de-
mndhhmmmenﬂ:!tudcddemhﬂlbe
undertying condition i3 « myvk it

lincmia Wakdemitrdm or & BEMQ Thkhlﬂl.bc
morehnpomm-snhvemwn:rmmemfor

sodden incresse of M-component concentration was ac
comparied by an incTesss of mesn muckolr sirs of bone
eTow Do celh.

Muttiplo myelosa is & diseasc characterized by 8

dﬂ:ﬂlmﬂ:hlhnboncm-nw Thdxpmd\rl

can be d a1 an M-

which B dfec
uvebmhr[mmbd:wwlﬁm&mnr
The differential dagnoxis of multple myeloma
and BEMG can be difficult. In early stages of mulfti-
ple myeloma osteol ytic bone lesions can often not be
demomstrated by h-ray Ingenenal miyeloma differs
from BEMG in kaving more phuma cells In bone
marow  somears  higher coacentranon of Al
fn seum and hryer goantties of
mooocional Hght chalm i urine Therels however
& wide overlsp between the two cooditfons in these
respects (9) In many cases the only way to decide
whether mycfoms or BEMG is present s coatinned
observation of the patient. An imchanged concentrn,
tion of the M-component for several years i3 s strong

Iﬂﬂ!ochnocJunupmtdnlnm’ine Mtumpcrnﬂm
ko ocenr bowever in wrthout cfinical
cytological or radiotogical signs of audtipde myeto-
ma, at was firgt powated out by Waldensturda (16)-
The term benlgn essential monoctor! gummapathy
(BEMO) bas hater been applied to thiy condition
{15) While maltiple myelomm is & malignent tomor
which, if untreated grows until the desth of rts
bost, BEMG can be regarded a1 a bemgn tumor
which kxs not quite excaped the homeostatie coo-
trol of proiferation. At a ceriam size tho growth of
the tumor 3 slowed down 30 that a steady state is

ind of BEMG (3 17) The aim of ths firvestl-
mabon was to find ont whether o
ferences between the plasma cells jn BEMG and
myeloma can facilltate the estabfishment of the dif
ferentinl diagnosts of these two cooditions

MATERIAL
The mascrial comunts of 54 patiests, 26 with myvioma, 13
wnh BEMO and 9 without an M-compoacst (Tabls 1)
Thees cases of fytioma waih  Jomg stati plotsc before the
outhreak of srgns of typical orywloma e reported sepaney
Iy AR cases uve bten cxrmsed i O Departen of
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Table I Description of the material

g
w LwoTGR LT T wew

BEGM developing into myvloma type 1gG

Medicine Malmd General Hospital, dunng 196371 Four
of the c15=3 without s M-compooent had » polyciosal
Emnwmoglobutin incresse  while flve had morwal im-

to proliferation of plesma celis.
Cases fulfiling the following critena were clessified ax
BEMG [} M-componesi o serum. 2) No osteotytic bome

or an
mﬂjnﬁlwdmﬂunmmﬁﬁd
Zleast three years.
Most cases were umder observatio  for far more than
hree yesrn When the study was mierrupted, 13 paticats
ere dead. AN but one of thes wers aotopsked Two cases,
who showed no sigey of myeloma at sitopsy  wers ac

’g
i
i
:
g
;

the omjorty of
sccentricaly

the pumber of sach cefls xnd mean mockeolr or wockar
e

Prote] sindies were made 1 the Department of Chaical

concentrations were exthrmted

1 most cases by paper eectrophoresia and prosem de

termunation after scparate  totion of the M-compooent 0



Nucleolar stz In plavma cell prolfferation 9

Table Il Nacleolar area awclear rea elathve awcl olar area and plasma ceil percentage in 9 patients
withot axt M-component

Pasm Refatrve pucko-
cell Nucclolar area (u)  Nockesr area (x')  lar area
Pat. pe
o Diagnoshs. centage Memn SD Mean SD Mcan SD
1 20 53 1t 513 93 04 2
2 Mooocytic leukemia o1 s 20 ©2 112 96 30
3 G [ S 11 %4 123 I3 13
4 Rieom. arthrith i ss 19 08 1S e 31
5 Felty systome 1y 63 19 ®0 107 w7y 27
¢ Condyloma scwm. ¢ 57 14 &o 113 91 1
7 Myocardal inf 27 42 1 03 M4 1413
3 29 39 1 615 D3 99 19
9 Cancer of wiertme 1.0 31 3 €9 123 12 16
Mexn 2.1 3.5 579 96
3D 07 [:X3 49 10

5. I iowe cases edectrotmmunostey sccording o Luorel? 11 If the measored values from all cases are pooled

L’&“ﬂ‘*w{‘:mm{mﬂ* (370 cella) typeal normal varlaton curves are

obtained for nucleolar as well as nuclear area. The

number of measured cells tn each caso 15 too small to

RESULTS aflow a definite sttement of normal vamatton How

The vatoes for mean oucleolar area, nixlear area  ever no tendency to & bimodal vanation was ob-

refatrve nucleotar area and plasma cell percentagein  served Tables 11l and 1V show the correspond ng
9 cases without an M-compooent are given fo Table  values for the BEMG and the myeboma cases

Table 1. Nacleolar area nwclear area relative nucleota are and plasma cell percentage 1n 19 BEMG
patiemts

Glight chadn type oot deterramed
M-componeat l;h"um N Refatrve pucieotsr
Namcieobr aren (5%) wciear area (x%) ares
Pat, Comc. per
o Type I0m)  cratigs Mea  S.D Meae  SD. Mean SD
1 Gk s 39 72 31 @24 70 42
1 0K 20 37 50 1S a3 97 04 19
3 6K as &l 45 10 86 120 79 13
4 oK 2% 1o 52 15 €59 140 30 17
3 12 [X] 72 16 “E 106 125 32
¢ GCK 17 66 49 11 00 94 [T
70K 12 a7 37 09 520 91 731
£ a7 30 68 22 577 23 1n3 a4
3 GL 3 17 65 14 Hs 102 e 121
nooau 11 33 72 4 621 104 ns ’
1 a 20 54 45 e PN T 94 21
12 a 12 48 4 09 06 109 84 17
B g 12 3 36 10 37 59 97 13
4 AK 0% 26 02 16 B LI
5 AKX 06 313 75 1% 1 94 noe 2
16 AKX o3 ) 48 17 460 126 102 23
7 AX 16 18 sy s ®%s ug 83 26
8 AK  0s 15 w9 555 134 87 19
v MK [ X) 56 53 12 57 ny 1058 23
Mexa 13 43 57 3 99
s.D. 06 26 16 124 1
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Table 1V Nucleolar area nwclear area relative mucleolar area and plasma cell percentage in 26 myeloma
patienty

HJ=Bence Jomes proteinurie, G~ lght chaln type not determined, a.d waot deteradined

M-componeat Plasow. Reistive nockeo-
o =) Nuockeolr aret (xf)  Nuockear area (u%)  arares
no. Wwimh B contage Mem 8D Mo 3D Mean S
i OK 45 Trace “ 140 13 Hi 0 187 9
2 CK 16 Poc. n 13 1 ™3 M2 32 3
3 [<].9 40 Neg. 4] | LI Mg 126 ny 38
4 oK 1 Twce 3 hra ) 43 04 183 u 43
5 0K 04 Neg. 2 71 34 BB 96 19
L] aK 1.5 nd 10 78 73 ™y 228 190 38
7 GK 40 Pos. b2) 59 14 &3 149 83 18
£ oK 1y Trace L4 103 34 82 153 uy 14
9 [¢].9 23 N?. 20 51 3t %1 143 159 36
10 oK 70 n u 173 a4 99 nes 193 45
1 oK 32 Foa. 9 R 79 Kis 3503 164 36
12 GL 4t Pos, n bl 1% ™S 179 31 23
13 QL 26 Trace 3 97 7 “He 177 ir 18
14 aL 64 Pos. 2] 182 32 &5 13 1“7 33
5] aL 63 Pos. 3 S 3 356 74 213 42
] a 34 Pos. 3 5.2 43 &8s s e 43
17 e} 47 ad z L1 14 %63 1.0 23 20
18 AK 49 Neg. 2 "1 R ns Db e 19
19 AK 31 Por. pat 120 43 ¥ 12 137 19
o] Ak 40 Neg. 12 14 41 s 13 1.6
21 AK 2.4 Neg. I3 4.1 40 %l 191 ué 37
n AK 2t Trace b4 12.2 37 8L 74 146 0
2 AL L2 Pos. k4 25t &5 007 191 24 5t
kil K - Pos, 4 4 iz S 141 170 34
25 L - Fo1. 45 125 37 06 194 i 32
% L - Pox x 4 39 s o e 49
Mesn 34 g e | 1o 153
3D 17 113 s 10 32

S

Figs 2 3 and 4 demonttrate nucieolar area
nuclear area and relative mucleolar arca for the three
£roups of patlents. Each povnt represoms the mean
of 2330 measared cols in onc sfide. 1a three cases
of myeloms with # long benign prephase the cells
were mepsurcd at the stage When the M-compooent
was discovered (the condition was the judged ax
BEMG) and [ the first bone masrow s1pirato made
afizr & pdden Increase in the M-coeponent coo-
centraticn was registered (the conditom was then
canificd as myelome)

Tt s evident that the myeloom group diffens from
the other groups in having plasma cells with baoger
recteoll and larger puckl The ratio nucieolar aresf

without an M-component and the BEMG group.

The plesma cell percentages w1 bone maTow
siiears of the three diagnostic groups ere demoo-
sirated In Fig. 5 Agala there is goad scpemation
between groups but overlapping s core prominent.
In the three cases with a long benign wtage, celf
measaremenys were made several tmes danng the
course and the results are glvenun Fig 6.

DISTUSSION

1t 13 @ well known (act that mycloma eells can differ

from nocral plasata cells m several respects ooe or

more large puceolt large niched of varyusg form
3 nircdec lasmle rago

muclenr gres is also d The difls e
sutstically significant (p<0 001) for these three
virhabies The best scparation of the myeloma
group by cbiined using nucieolar arow. On the other
hnd there 1 no differeace between the groop
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tnucioated cells foaso chromata structure in the
nackel efc (9 17 Myclomm cares with pre-
domimamly nompal “manmo  plume cefls are.
hrawever A0t yncommon. Fadem (7} In & senes of
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Table IV Nrcleolar areq asclear area, relathe nucleolar area and plasma cell percentage in 16 myeloma
patients
Ble«Bence Iones proteinoais, G=light chain type bot determrined o.d woot devermined

M.component Plasesa Reintivo oocko-
- eell Nockeolus koen (af)  Nockes srea (u¥) Larares
™ Wwoh 8 cenge Mmn XD Man 5D Mean 3D
! ax 45 Trace 49 140 ™S 2.0 187 19
2 K X Pos k-3 123 1t %3 42 sE 3y
1 G 4 Neg. n 8 34 “r 29 7.3 33
4 ax 29 Trace 3 128 43 Bs 183 142 43
3 51,9 LX) Heg. 2 7t 314 s 83 5 39
& oxX 13 nd ° ne 14 M3 2KS 96 58
7 oK 40 Por Fad 19 14 @9 183 13 i3
s oK 1y Trace 3 0 34 812 153 135 34
b4 oK 23 Neg. 2 1 3t %5 143 139 EF 3
i0 0K ke ~d 1 173 4A %NS N8 195 46
i oK 32 YPo1 ? e 79 e S 16.4 36
I} oL 42 Fos. n 1 19 LTI 1 12
n oL w8 Toace E] 97 11 e 117 "1 16
14 GL 64 Pox. pal 02 12 8e W3 147 33
aL 6.3 P 3 1na iz 5546 74 213 4.
16 a 34 Por. 1 1.2 43 s 85 136 43
7 o 47 nd 3 .0 14 #5138 23 1%
1] AK 40 Nep. 2 “r 1 ns  i5e 176 15
i AX 32 Por. Ei 120 43 751 128 157 124
0 AX 4D Neg. 23 14 41 51 253 133 18
1 AX 24 Neg. o 4.1 40 %1 B 146 37
n AX 21 Trace 14 22 37 83 174 45 18
n AL 2 Pot. T at 69 m7 15 205 51
H K - Pot ¥ 134 33 S Mt 170 34
13 L - Pos. A8 23 17 «e 194 u 32
26 L - Por. k. (4 39 ns e 53 4
Mesn 34 34 126 812 155
£.82) 17 w3 15 | 32

Figs 2 3 and 4 demonstraie nucleolss srem,
xchear arex and reistive rucieolar area for the three
poups of patients  Each pownil represents the mean
of 25-50 measured cclls inone dide In throe cases
of myeloam with a long benign peephase the cefls
‘were meaared o the sage when the M-component
was discovered {tho comdiion was then jodged a3
DEMG) und in the first bone mavrow aspisaie made
ftar o adden incresse in the M-cotaponedt con-

fon was registered (the condition was then
claslfied gy mytioos)

withoit an M-comporent and the BEMG groap.

The plasam ceB percentages in bone marrow
smeary of the threo disgnostic groups are denon
strated in Fig. 5 Again there is good separation
betweea groups but overlapouog s moes promdnent.
In the three cases with a long bemgn stage celf
@eanrements were made several times during the
coarse and the resutis sre pven o Fg. 6.

DISCUSSION

Tt ks evrdent that the sayetoma group differs from
b ather groups in haviog glasme cefls with farger
mockeoli and targer nockd 'Ihcm}onw!cour-rul
naciear ares it aho d The di

1t f5 & well known fact thin mysloma celly can differ
from pormal plasrma cefhs 1 soveral respects, one or
nmhrwenudeaﬂ {xge nuclel of varying fom,

plavmic ratlo of

sadstically significant (p<0 001) for these lfm
virlabiss The best separztion of the mycloma
groap b oimalned using macleotar arca, On the other
Tond there B no differcoce between the groop
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binpcleated cells boose chrometin structare [n the
mucled, ete. (3 7). Myrloma caser with pre
domumeatly nocoal  mature  plema ocfls are
bowever oot ancounon. Fadem () in & scrfes of



22 NUCLEOLAR
AREA a
0 g2

3
e

BEME MYELOMA

Nucleolar stz in plasma cell proliferation 13

BEMG the majority of bone marrow plasma edls
contain the same class of heavy und Oght chain a3
those forming the M-component The present antbor
bas been able to conflrm these resalts and found that
they are valid also i cazes with & low M-component
concentration and that pood agrecment i obtained
between booe marrow aspirates from ddferent sites
In one and the same patient (unpobl shed observa
tions).

Enlarged nucleol and incressed nocleotus/nacie
o3 rabo ao common m malgoant cells. They
are however not restrrcied to mahgmant cells
but caxn be secn ln growing of protein-sccreting noo-
ncophﬂkc:ﬂl(! 6) Ilbunotbccnpowbklo

\n mrcleot
uhn:mnctnr:betwccnmﬁu-mmdnonmlocu
(4) Asinother blood cell series the maturution from
plasm blast to pleanmy cefl &5 accompaneed by a
gradial decrense of puleolar size Smetana ct al
(14) have shown, by pocifically staming RNA
containlog structures that the nucleud] of normal
mmture plasma cells are small and have a ring formed

Fig 7 Mewa acam plaima ceflsin
variows diseases withoot sn M-compooent, BEMG and
mrysbora witheut oseotytac besioms st first X-ray exanina-
toa. @ BEMO or mo M<omponent, =mycioma with
Mcomponent conc. >>2.0 31100 il ead plasima ceits in booe
mmrTow sencar >7%, W=raycloma with Mcomp cooc.
%2.01/100 d or plasos calls In bowe maTow gmear <7 %
O=coyciorm weth M-comp conc. «2.0 ¢/100 mi end
Plasme el in howe teerow nweer <7 5%

52 consecuttve cases of mycloma found Do less
than 17 soch cases Likewne HAlMn (9) found
plasma cells of normal appesrance in several cases
of myeloma end atypical plasma celh in & few cases
Oof BEMG Aherne (1) on the other hand who used
Fealgen staining for d of nucleoll

in contrast to the large and compact

pedpbcryo(mchﬁr;-{crmedmxkd.nhnunlmdy
In compact nucleoll. The presence of largs end com-
pact noclenl] in mycloma cefls with well devedoped
rough endoplasmic reticalum has been mierpreted as
& ugn of maturatron asynchrony of these cell com-

pooents (13)
atructural observations can be viewed in con
Junction with stodies

ing & very low degree of RNA synthens in normal
matore platma cells but & veryng degree of per
dstent RNA synthesls 1o a high proportion of

cedls (11 11) Fm‘th:rmuru. stodies of

found an i 1) rutio in 10

cascs of myeloma a3 compared to 10 cases of reac
tive plasmacytoshy

The present investigation clearly demomstrates

il 4 of rib RNA
synthesis in Hela cells have ied to the conclunion
that the shape and sire of the mrcleolns ere de
termined by the balance between the rate of the

that booe mamow plasta cells in myetooia with fow

exceptions diTer from other plasma ceils by having.
huper nocleoll, larger nuclel and an increased
mocleolarfnuciear mtjo. It can be objected that ft s
oot possible with orchmary bght mucroscopy to
decide whuch plasma cefls belong to the M
commpooent-producing clons and which do pot.
However Himans ct al (8) bave shown by im-

that m + as well 23 in

of the of RNA by
the nuckeolar reglons of the chremosome and the
demand for ribosomal RNA by the cytoplazm (15}
Quagimoetal (11),in their antomdiograpiuc stodies
of mycioma cells and porrmal plxsma cells found po
evidence of a higher degree of protel  syntheshs in
myciomacelh [naddition they observed that onty a
samall proportion (2-10%) of the myetoma cell popu-
Lation dad synthesaze DNA
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I most cases estimation of nocieotar aod mucieas
arex does 00! give further information of vital im-
pottance for the disgnoals than the combination of
scrum and urine protein dectrophioreses radiologi-
cal examimation of the skeleton, and exmmdnation of
Pappenheim-stained bone mesrow smears  There
are bowever some cascs where the observation of
enlarged muclecli can make an eartier diagnosts of
myefoma possibie Fig. 7 shows a nnmber of cuses
fn which the absence of otteolytic leajonx at X-ray
examinetion, » low plasma cell percentage in bone
marrow smear of & low Mecomponent concent-
ton initially made the diagnosis of myeloma uncer
tain, Al but one of these cases had endarped mcleol]
when the M-conrponsnt was dircovered and af) rib-
sequently developed alt cxiteria for the dugnoals of
multiple myelonw.

The present material is too small to afiow way
definite conclusion as to whether nucfeolar arce fa
ary prognostic valoe in myeloma. It should be
pointed ont, however that the 5 cases of myeloma
with nocleolar areas fes than {0 p all hed remark
shly jong sucvival times  Two of thent are 1631 slive
with observation periods of 82 and 89 montn and
the three who died had sorvival times of 71 73
and 75 months respectively The mean survival
thne for the whido matesial wes 42 months

Three cases were obsorved in which the omset of

foma was preceded by a loog peviod of essen-
h M. dupe
rs—myun These casey shoutd be reganded as
3¢t of BEMG bewy trandormed into myeloms.
Ths M-component remmined the same typo sfter
tranaformation bat incressad rapddly in concentra
tion. It wes not possble to tort out theso cases
froe the other BEMG cases by messuring cuckeolar
wrex during the “benign  stage When the M-com-
pooent concentration Iocressed  there wm a
paralic} increase in mean nacleolar arex. This might
be explained by & new clone with s higher degree of
malignancy arhing out of the benign clone In coe
case bone marrow smess was avaflable shortly be
fore a sudden increase of Mcompooent concenire-
thonr was obesrved. Mensurement of 2 lrgo aumbes
of cells showed an ssymuctric curve with an ine
cresse [n the number of cells with large ouclenll. It
however nat posstbie to demoostrate x defink-
tive bimodsl vanstion.
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THE ADHESIVENESS OF HUMAN BLOOD PLATELETS
AND THYROID FUNCTION

Arvid] Hellem, Eik Segaard snd Jan H Solem

From the Departwtent of Internel Medicke Akerrixs Central Hoxpirel
Unh ersity of Oslo Oslo Normay

notbearanty Inanumselected series of 184 patients
saffening from thyrotoxscosis 7 developed myocar
dhal (nfarction during an sctive stage of thyrotoxd-
cosis, and i a further 8 there appeared wgns of
acute coronary disease suggestive of mild myocar
dhal infarction (4). Thus the general mpression of the

Myl To sveimte et fofr y of my rction m sctive
h*mhhm:ﬂn:bdmndmm thyrotoxicosis seems rot to be vald

% typathyroid end 16 tiyrokaxic patieats, In thyro- The pr d of thyrokd dy on
toxdcoss the (b wu - Gic pr is wenl but its reta-
o e 1 borma] e retRent BP0 on to platclet adhesiveness bas boen sparingly o-
Bcrramwd ta normal vabes wtic thyroed kormowe rephce- vestiguted (16 17) The first stage m thromb for
Denl This emy Inportant factor b precipuisting  Mation s the adhesion of platelets to the Injared

To hyperthyroidum the plasa cholesterol level s
fow but the incidence of atheroacleroshs I um-
koown. However as inchdence of Angine pectans
boulololzsthnhamrepu-tcd(uCom:qucuﬂy
1t should be expected that a comnadental accurrence
of + 1 and fs woulkd

yrot!

vessel wall and to emch other leading to the forma-
tion of the white (hrombin. As thromboembobe
disorders bave been reported to be assochted with
increased platrlet adbenivencts (7 14) It scemed
tmportant to determmne whether altcrations in
thyroud functron were assoclated with changes in
platelet mdhesiveness.

PATIENTS AND METHODS
Nme hypotiryrokd and 16 thyrotoxic patremis buve been
exmmeraed oft
by Lhe ghass bead fitter method of Helern (9) before, durmg

of the Initwl couny The mman) yvidue by s
method i 795% with  S.D of 13 [ eddion the prowry
blerding tane ks been evtamated bn § kypotiryrosd pateents
1 im o the thyTokoUc patients by cpodafication of by
wethod () Norma! valee <12 min.

Acta st poand, N7
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Flg | Percent adhesive phatelets sod PBJ befors mad after
treatment {n 9 hypothyrowd patients.

RESULTS

)ml/‘n roidism

Fig 1 shows platclet adhesvenets and PBJ before
and afier treatment in the 9 hypothyrotd patents
The rocan platelet adhesivencss was 43 % before and
T3% after treatment This ddlerence fa tghly
significant (p<Q 001) Al the patients thowed law
initial values which increased dunng treatment to
euthyroid state The mean platelet umber was
206000 before and 226 000 after tremtment. Thds dif
ference {s not vgnificant The mean biceding ime in
6 of thete patients was 10 run befors and 6 ron after
treatment (p<0 05)

Thyrotaxicosls
Accoring to Flg 2 all the thyrotoxic patlents
showed aninitial highadh whichd d  thyr
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Flg 7 Percoat adheslve pixt kets and PRI before and sfier
trestment b 16 thyrotoxke patients.

The mean platelet mumber was 231 000 before and
250000 after treatment. This difference s not
significant. The mean bleeding time remained un-
changed afier trestment (6 min)

DISCUSSION

Tt appenrs that the hypothyrond patient b in some
way spered from the cffects of the accompanying
arteral ditessc untll thyroxin is sdministered The
decrensed platelet adhesiveness in hypothyroidism
may explain the reduced incidence of myocardial
nfarction in spite of 1be extemive athermacierotic
changes 1n their coconary arteries However other
mechanisms may also be fnvolved in this protection.
Several investipations bave shawn that the fibrino-
lytuc activity of the blood m incremed in hypo-
(1 10 11) In these reports it is sog

tonormal values during treatment to cuthyrokd state
This it the opposite change from what was seen In
the 9 hypothyrold paticnts The mean platelet adhe
siveness was B4 % before and 629 after treatment
This difference Is also highly significant (p<0 001)

Ara mod. seond. 197

gested that the depreasion of the fibrmolytic ac
tivity after administration of thyroxin moy facilitate
the formation of an occloding thrombus in the
cotonary arterles In addition, decreased activity of
the blood intnnsic coagulation system has been
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demonstrated in the hypotiryrold state (5 6). These
aboormafities are reversed by sdminkinaton of
thryroxin. Aho a alight biceding tendency hus been
reported in myxocdema in spite of pormal platelet
count (5) Indrcating a quaiitative platelet dysfonc
ton.
In cootrast, decreased fibrinolytic(sctivity and
meress~d activity of the lntrinsic coapulation sysiem
kave been demonstrated in kyperthyroidiym (6 10)
A skght reduction of tbe mumber of circulating
platelets and a shortening of the platelet lfe span has
als0 been reported indlcating an increased periph-
enl trapping of the platelets in thyrotoxicosis (12)
From a theoretcal point of view these ab-
h the risk of fi tion of plate-
Jet thrombus. It has been chaimed that the hyper
tiyrosd patients show a low ncidence of myo-
cardhl (ofarction (8 [3) This fas been anri-
buted to the antfatberogenic effect of the thyrald
bormone  demonstrated in cholesterolfed rabbits
(15) Furthermore the thyrold hormones reduce the
serum cholesterol bevel and incTense the coronary
blood fiow which will reduce the local thrombus
formation. Despite these reduang factars Burstein
ef al (4) found in ther series the incidence of
myomdhlhﬁmounmmbolcnthnlbud-

2. Borchgrovink, C. F &th:rBA_,Thowcuﬂny
bleeding time A mew mecthod for the

discascs Acta med scaad. 16_}6l
1958,
Burmett, C. T & Durbin, E. The sgns mad symptoms
c;;-nchqulnmkmmHunl L 8]
1
Barstds, ] Lsmberg, B-A. & Edimaa, E.. Myocar
dual jefarction In thyrotoricows, Acta med scand.
166: 379 1960
Epeberg, O lnflacocy of thyrold fumction aa - biood
cloiting syvtens Scand J chn- Iovert. 15- | 1963
— Thyrold fioxction sod bernottams. Scand ) chn
Lab. Iovext. 16: 511 1964
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9 Helers, A. J Phtekt scheuvemes n voo WI-
lobrand s drscast A study with new moddkation of
the glass bead fiter method. Scand ) Haemat. 7 374
1570

K. Heme R. Fibrinolytic actmty and thyrold fonction.

coapoih 12 Lemberg, B-A Kvioaps. V. Peliones, R &
ﬂm'ﬂdsdntrrpnncymybcoxpld‘m:dby Yoopl, P snd decrensed bf -span
Am. cin Res.

3 98 1971

thyru(nx]cnﬂcm,

The decreased platelet adhesiveness hn the hypo-
thyrold state may explun why these pahents escape
the cffects of the sccompanying arterisl drsease vatil
thyroxin i1 administered. The findings reported in
this paper may incicate that focressed platelet adbe
sivencss mmy be a risk factor beside many others in
the pathogencsls of myocardal fnfarction.
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THALASSAEMIA MINOR

T elve P atzintmo \ymecks Familie

E. Jakobsen H C God am! P krerull

From the Hewassirenal Rescar k Laborators Meds o Deperiment [
Ulindt H spiel Osto Nomm

mormml haemoglobins in adidt Ife mre Hb A and the
mmor companent Hb Ay, whech comprises about
25% of the total Hb The globin chain compou-
Bon of the o hacmoglobint n ayd, and agf,
respectively (7 8 20).

The thalnsaema syndromes are a group of
geoctic disordens in which there it & defect in the
nate of synthesh of one or more of the globin
chalm o gminsmemia the most common
form, the sypihesrs of g-chains s defect e. The
homozypous form thalavsaeqoa major 3 oually
2 serfous discase with gra e haemolyc anmem
and death in fifancy or clhukthood In the betero-
rygous form  thal mmor or th

it howe er the haematolopeal find rngs are
more maderate and the climcal symptoms mld o
present tall. The reduced synthesn of gchmns
s mssochated w th an increase 0 the symhbeans of
S<haim. comsequently the most charmtensic
finding in thalassacmsa minor ma  ncreased de et
of Hb A,

The thalissaemia appear most { equently

the

\Med terranen  region and the Far East Outsade
these areas the disease s found 10 immmegrant pop-
Litioms [rm countries whe ¢ the disene n en-
demuc Thulassaemia minor s however ocarsion-
ofly found even in  obonpnal  North European
people (— 4 11 (3 17 18 19) In the bt few
years the dsease has been revogmred also in
Scandinnam (4 173

The present stody reveals the hacmatological
fwlings in -3 members of two Noriegan familes
in which thalassaemm m por was dugnosed 1
of the famuly membery

MATERIAL

Of 25 hvmg members of the v famabes. A and B, .3
wite crammed hacmaiojogealy The wtudy mciodes 15
sdalt and 8 children (below 13 years) Frg | show the

The probands an the two famibes were A-IIE-1 and
BAl2 The former  as referred because of
soacmnL, m the hiter  mrwncion of tabssoemis bad
weady beem raned mad be was referred for Hb dectro-

phoress.

Of the 12 farmdy asemmbers who proved o be alfected
oo (nde 1) 6 miwn (A !
B2 BIF3 Bl sffered from

of esscoxa Foa

(B8 BT 11) bad penodecally bees troshed whth bron,
ont (BIL1 1 bad als ) looksd pale wbereas oot
BJIHD had gt en  bealthy mmpreimon Nooe of the
affecked fardy mocmbers bad recerved Hood tramfu-

Acts med scamd 17
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Tabie | Hoematological findings in the family members exomined (qffected members ghenin ltalies)

Hb Per } 00D EBC

Pedgree Az RBC  MCH  MCV  MCHC T Basoph,
. Sex (y) ®ah  xi0 R (e %) Rete. ol stveng
AR 4 76 "4 49 23 n n 10 -3 t
A2 ? 2 150 47 2 S M I 0 e
A-Ik3 9 3 19 31 23 n 12 13 p- ] 1
AJEr ° ped e 30 2 w n 12 4« 2
Al ? » L0 L0 24 n ki ? 16 k]
BLy ? 67 103 41 pal k23 M ] 6 1
B2 3 &7 154 45 3 100 3 10 [ [
Bl ? 46 ns 41t 3 100 M 13 o [}
Bir2 d 44 1.3 60 19 -] p-] 12 12 4
B2 b4 A2 10.9 11 28 “ n 15 12 2

ol ° © 115 57 11 [ 2 10 3 b3
By é n 174 32 33 9% 5 s 0 °
B2 9 x 131 42 3 L hLe 3 o o
BJIIS 4 1] 151 47 2 %0 36 9 [ 4
B4 d 18 [L%.3 46 M " 35 1 0 [}
B-lILS g 18 184 LX) M 97 ki 14 [} o
BlLs 4 4 s 31 pa) el 2 4 k] I
By 4 15 12 3 30 ” k23 9 o Il

13 3 1 12.0 47 b2 T n 3 3% 2
B-lite 3 3 15.0 52 B 4 38 7 L] ®
Bin-jo d 1?7 143 49 30 90 M b3 ] o
Bl ® n 12.0 3 n 3 41 10 4 6
B2 3 4 10.3 9 n o n [{J n 9

sons, except B 13 who bad bed (anHusons duting s
operaton, None geve g history of pumdice  galstoney

METHODS

Roatme hacrmaiolopeal mvestigatons fokowed standard
techaguer. Blood flms for stmping were made from
Biood suticosguiaied with N&,EDTA Tarpet cafhy ware
counted @ pact of the biood MMow where the cefly were
pread (o an cven. dagic myer aad m which the norma}
red cells showed 8 clear central zo0e.

Ounotic fraghty of the red cefis was tested ac
cording W0 the method of Purpart ot &l (16) x5 modifled
by Myhre (14)

Haemolymite for qoanitation of Hb A, and Hb F wm
prepured sccorhing W Hatchamsom (8) from freshly
drawn bood with beparm oy erdicoagulant, 2-mercapto-
ettanal (final comcentraton | 1000} wax added 0 the
water used Cor Iysis of the washed packed cefs. The
fxal Hb coacentraton m Uk bacoolymte was 12
13 gH100 mt.

HbA,mnﬂmmdbypo}yxryﬁMdet&c
trophoresls (Shendon spparamy) vy 7% podyacryd
uwide geh preparcd b vertal gl tubes Sx75 ma
A Trivgtyciae beflo pH &9 (5160 g Trs, 349 g
Prciec, 1000 m! disflicd water) was ueed. Before ap-
pheation he aemotyntr was ddred | (0m  mixme

of Tri/gtycine beffer (1 vol) aod 25% sucrose (1 vob)
and 10 u) of this dyhtson (120~130 x5 Hb} was applied

i

Pomdy &

%5
L ik A b s



Serwen
Serum bt Hapto-
mcorp. on TIBC rabin giobin
ty (e (ut/ {mg/ (g HoY
Na(l) 100 ml) 100 D) 100 mh 100 wd)
N 100 x os e
s 108 M7 o3 %
6 It %0 s &
] 133 255 os 20
bl 00 k22 10 )
L] e 23 04 pi
H " k2| s i
4 7 n a4 n
kel [Fa) 0 s 0l
» L] 408 a6 &0
n 108 369 o4 %
0 [[::3 2 a4 H
4 104 63 a4 47
Q 14 303 L9 ™
£2 nm n s s
a8 5 4 w1 00
E3 17 427 os “~
42 77 20 07 5
kS 126 I 06 6
o L] 199 03 []
4 0 s 3 41
» 197 350 o4 a8
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He gl10e mI
1
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1 z 3 4 s e 7
HB A %

Fig 2. Hb concentradion and Hb A, level i the (am
vy memabers cxammaad. Symbols a1 m Fig 1

Thalassaenia minor 1

Folic ackd
(pgfmh Serum
ita- HbF Hb
Whole nm tFof «
Sermm blood w:ﬁ total) o
(3 32
e 4
(%3 46
-b 2 2 14 48
46 » s - 74
2 - 43
05 3
os -1
13 60
4 n (1] os 49
9 4t 314 13 49
10 s
as 19
04 [
03 12
13 6
Y] 6l a2t 17 (9]
13 13
o 13
.3 a7
0s pa)
3 24 3 20 4
s 60

RESULTS

Table I summarizes the knematologead data o the
subjects examined. Based on the levels of Hb A,
the famuly members could casly be divided mto
two groups (Fig. 2) and the dwgnosis of thalas
saernia mmor could be stated by mewns of th
extimaton alooe (Fig. 3) Twelve members were
affected (males/females=3/9) and [ were normal
tmalesffemales=8/3) Mean Hb A, value n the
thalassacrora group was S % of total Hb (range
33-74) and In the pormal grosp 1 9<% (rapge 0 7—
—4) (Table I) Those n the lugh Hb A, group

. sbrormahities

of the red cefls coosistent with thalsssaema mmor
clodmyg anlsocyton  pohilocytoss gvalocyloss
and irregularly contracted erells while none 12 the
low Hb A, group revealed such findings. Con-
wquently there was no overlap between affected
od normals concerning the Hb A, level

Mean Hb F was 185 of total Hb fa the thalas-
sacmia and § £ 7% 10 the noroal group  There was
howere bigh degree of overfap between the
tao groups.

Mean Hb concentrauon was (15 /100 mi
(range 10 3-1.-0) [n the thalassaemia groop snd

T At 17
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Table 11 Swmmari ed dataf om all family members (ntean olues ranee within parentheses)

Stalaswermia mmor Nocoal
s Totl Maley Ferabes Totat Males Fermies
1wl s 14 14 153 159 12
/ 103-120) (10.9-12.0} (10.3-12.0) 13 184 14818 4) 3 -iso
RBCx 10%/p! st 5.2 31 43 30 3
(4 1-60) {4 9-6.0) “Lsn 4 0-5.9) 465 %) 4047
MCH (ow) n n 3 2 2 n
(19-.5) (19-29) [FIg) (1334 as-3h 31 M)
MOV {um) ® ™ [ 9 9 o4
S2.78) (©R-T8) (5373 (B4-100) 41009 50-100}
MCHC () » 3 n 35 18 ]
2841) 73-32) h4b 033N 0337 3415
Retle./1 000 RBC n 6
7-15) a
Se Fe(uglt00mh {23 133 122 » 1@ 93
fad % 4D-152) (86-200) at ey et} s
e ) 348 334 347 331 373 397
inai00 b (255477 (300-363) Qss4rn Q463 413 (347463
Bifrabis 07 03
(/100 ;) 10 4-1 0y [LER SN
Hagtogiobin 2 &
(rog Hb/100 ral) ©-130) (6-100)
11 134
Hb F (% of toal} hsm O340
wul 5. 1y
Hb & (R of waah 0374 0724
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Fig 4 Peripieral bood fim of  patiest with A-thalar

saon wmnor (AR showiog typecal chungss, In-
cloding tarpet cells,

153 ¢/100 m) in the normals Within the thalss
emia group there was no correlation between
Hb concentration and Hb A, leved (Fig. )

Table 1l shows summanzed additiona) data

Thalassaemia mixor 23

Correction of thrs deficit by folc actd dd oot,
however affect the Hb concentration

DISCUSSION

Opinsom duffer as 1o the seventy of ansemia m
the heterozypous state of 8 thalavsremma. Accord-
g to Weatherall and Clegg (70) the majonty of 8
thalassacnea carmiers are not anemc Several re
ports howe er have demomstrated a mguficant
jon of the Hb ion m pabent
beterazypous for S-thalssssemia (3 11 17 18) In
the present sty afl affected family members were
anaemic
A-thalxssyemia minor tsually presents as a mod
emte  hypochromsc apaemin, and the red cell
morphology may be mmilar to that of won defi
aency Most freqoently there is a alght compen
satory erythrocytoss with moderately rmssed RBC
These features were wll present m the affected
members An outstanding feature was ahso the ab-
normalities tn red cell morphology consistng 10
varaton jn ure and shxpe and essdy
d ble b duixc stippimg and target cells

RBC was mod | in the

y
Foup MCH and MCV were kow in all affected
membery while the overlap of MCHC values be
tween the thalassscrmc and the normmal members
was considerable  Retxculocyte counts were with-
in the normal range

Tusget cells were casily detected and

These moor | changes were apparently oot
10 the Hb or tbe Hb A,

level
A ¥ p 5 y partlly

reyponsible for the anzema m thalayseemma mmor
(8) In our study only 4 of the 12 affected farndy
evidence of haemo-

stippling was recognized In all subgects with thal
#tuacmia mnor (Fig. 4) Osmotrs fragility w 3 in-

varmbly decreased in this group Fig 5 shows s
typecal result ot the osmonc fraglity test in an
affected member B-111 [ ).

The serum kron Teved was hagh tn 4 and w thin
the normal range m the remminder of the thalas
secaa group Nooe of the affected members had
byperbll robtnaemm, whereas 2 n the normal
poup both 1B-yearold males (B-113 B S)
tad mcreased serum bilwobin values without ny
laboratory evidence of haemolyars or liver drvease
The findmgs oy represent some type  f inhented
abnormal ty of bil rutan metabolmm  The 4 ub-
Jects with high serum ron level (AT AN
BAII8 B 1 ) abo had low haptoglotea ues
One of them (AHIL 1) b been flowed for more
than one year and the haptogiots val es ha  m-
varisbly been ow (10-20 my Hb/100 mi) She also
bad moderately lowered fohic aad values (Table D

Iysis (low haptoglobin amd lugh serum oon kevels)
but pone had reculocytoms of bilwubin coo-
centratron above normal or & history of gmdice
Characteristically resistance to osmobc Tyss was
comtantly increased

In contrast to the hypochronnc amacmma the
scrum on kevel 13 normal or mased n thales
wemua minor 1 spte of the such patents are
not infrequently treated maswy oy w th won (3
17} Sach ™ y anud
harmful It should be ooted howeser thmt these
patients may de elop ron defirency from the
1ame causes as others (dietary defictency chronkc
ntestinal bieeding pregnancy etc ) and they con-
sequently need iron

Becsuve of -vmpematory erythrocytows pe
terts w th thalasisernea manor may saffer from
folat d ficeene partenl dy 0 pregomancy |
which such deficrency i pronc to be more marked
n thal <aemia pavewts than | bcnhhyrm:w::

Pl
Acse med. st
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Fig 3 Owmotic frapliy fest from » pe-
et with fhabsuem  minor 18-
HUIL Dark arcs budicstes the mormad

os o8

ange
or

a3 {7300 i}

women. These patients should therefore be care
fully supervised doring thy period with apecm!
attention to fohitt deficiency and evidence of
fegrtve on batance {§ 183, Occasionally trans-
fuvions are necessary dusing pregnancy
Thalassaemia ounor ahowld be suspeefed 10 pa
thents with chrome hypochromk anaemsa with oor
roaf o high serom bron level particutardy if there
s & family hnatory of chrooic smaemia The herids
ty\x o( s}dm:tﬂm}c anacmia may be an

nt known, however since 10 screening xiudiey
have been performed  As cate seports arc ac
cemuiating, the recogmuon of the disemse will
probably increxse
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CHANGES IN CERTAIN IRON METABOLISM V ARIABLES
AFTER A SINGLE BLOOD DONATION
Gudrun Liedtn S erker H3glund and Lars Ehn

From the Blood Centre and she Depurtment of Internal Medicine Retiomal Howurd Unto ¢
wd the Section of Hermasology Karolnsks H spatal Stockalm S vden
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this Medicabion was ssoppad (1 33 befer cach
11 healthy men. Sit  lrom absorphon temt to m e bhulirg eftect of
only sdeentered moa on e mieumal K00 abor
on (6. 9 11 16) Othermiee LNet  ere gren
tinuowaly throughoat the stnd

The hwemogiobon (Hb) ~orceniaten w43 o¢ wred
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Ject standmg. The sermm w atd ivcandndg upu
#r (TIBO) aad wva ahavpoa  vre meawed
loog, the interval wier blood doma-  descrited elsewhere (1Y 1% 19 JF) Sadmehont
10 account when judging bon  were comsicd  buoe mumo amewn tined by i

:

i

7
14

B
oetrbokars variabies in active donors. techmiqoe of Haneen amd W enfedd (1

Stabable borte murow o wa omapuattin o
averued n bose mamon squath preparstom mumf

Loss of blood cairscs changes In the hecmoglobin  #cscribed by Harsen amd Wewfehd t1 ) aml stuned b
method

of Rath and Fibh (M) T et
evtrations of 13-20 boee mames (gmeot
from each termal pumciure all o
shdes were marked w th We sum

i“i
B
f

S'edcuxbovlhuedpuurhmdeﬁckuty fnor  beri, making ft nposdble for the clammers B wiem
der fo evaluate the effect of prophylactic meas-  OfY fhwm The Wistochemical grades were defined an de-
ures the development of signs deficlency scribed ehewhere (@, 19 21 L)
oot 1o e e B oo vt g TP il ke for i arabies 10 be srmbed
weTs mensered, afl mibjects gave 420 ol Shood smd the
Picted mon stores knd 1 b of mieTest 10 E3Ub-  iwa smEers ware repeated dunng the foflowiag (4
fh whether or not the won stores arc otilized :::-‘;beh:lbmum x meawred duly
B the genera 10 14 20 I week, and mebeequently ot weekly
tion of hacrooglobin ( Oher variabies were measered on an verage |1 4 dare
(racgm §-14 253 days (rangs 22 1) wnd M3 duy
MATERIAL AND METHODS (r-'e:;mmmebloqjamum The Lt g
tariey conpred 11 comacripts sged 19-12 yeurs- m""“‘. #br0rption teat was done oaly n Lk Won
Were grven 100 g won as ferows carbonats (17)
six recerved placebo tabiets Al were found RESULTS
o0 cxamianos before pal-up md Bom BT the bom
of hege or of previows blood doca- I $70Mp the greatest fufl in Hb  ®
Afier the sart of the vdy oac mes ko
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Iron metabolive variabies in bood donors 29

Spﬁ1
doncton

t Values from tho samphwgs

g ! —— e se combmed thu day

2 . ~ — ~= pracoto gap 445 days 647 1S

g 15 weeks, efc
DISCUSSION

The TIBC Increased sigmificanty the meun in-
crease after 11 days bemng 53 ugf 100 ml and after
26 days 35 pg/100 mi. After 70 days the values
bad rrturned to the initial levels in most sub-
Jects (Table I).

The disgnostic ron absorption test showed a
sabsbeally signiffcant change (mean incresse 31 5%
efter 11 days and 20.5% wfter 26 days) One sub-
Ject (no. 5) was not stictly fasting when the
2th day test dose was gpven, and ths value
was therefore omitted. At the fourth

Iron stores and hoemoglobin regeneration. FLl
restitution of the Hb concentraboa took 25-30
dayy which is in accordance with the fiodmgs
of Wadsworth (25) and Ahtesd (1) In persors
who bave pren blood repeatedly (4 5 7 22
24 26) and who may well have had depleted wron
stores, the Hb regencrabon tune o kbooger [t
would therefore appear that storzge mon can be
wsed for Hb formation. This it also suggested by
the redoction in the d¢ bonc marrow oon

ment, 70 days afier the blood donation the iron
absorption bad retorned o spproximately the k-
tal level in most sabyects ( mean Increase +43%
Table I).

The amoumt of stainable bone marrow fron
showed a slight fall sfter only 1] days after 26 days
the mean reducton was 1 histochemical grade
which & statistically significant. A return to-
wards inital lovels then took place but no sub-
Ject thowed o fully restored booe marow iron
levﬂlltheﬂm:u{th:l.n(eundmbon?ﬁdlw
after the blood donation.

In the placebo groap the Hb was bowest five
dny!lﬁuﬂtbhoddnmdon.mhdrq:bxd
ity imtial concentration after 25 days (Fig 1)
After 26 days a statistically slgnificant TIBC in-
crease (mean 46 2g/100 ml) was seen and all sub-
Jects but one showed ncreased tron absorption a3
compared to the knitial vatoes (Tablc IT)

The amount of stainable bone marrow 1on was
redueed in all sabjects but ooc 26 days after the
blood donatios. In contrast to the wrom group the
decremsc persisicd the diference being suatist
ally shgnificant at the last examination 70 days
adter the blood dooation

Wilbunccxcepwmwtmpowqﬂlrym
made counting i
1358 or more of tha crythroblasts in &l booe
mETOw gamples even o the placebo group as
carly as 11 days after the blood domation

found in the prescnt stody after a blood loss as
ymall a3 570 mi (blood donatfon 420 mi phus tho
50 ml samples for serum iron and TIBC estima-
thon)

Iron for Hb regeneration after a blood lows
may aito be derived from sbsorbed mon (14)
buat in our tron group the Hb restithton tmse is
o shorter than among the men receivmg placebo
Moreover the dectcase in storage wrom dormg
the firnt 26 days after a blood domton, Le the
tme when Hb is reforming, was similar in both
groupt. Thes again suggests that, ender the condi-
toos of the sindy the man source of won for
Hb regeneration was the fron stares even mhen
supplementary froa was ghven by mouth.

Persistence of kron deficiency signs Incremsed
sbsotption was demomstrable for more tmn 26
days which is = Nrtle fonger than previows stud
w3 bave indicated (3 27) The TIBC incremse
penisied for more than 26 days which is ako a
Iittke longer than previously shown (18)

Sigm of iron deficiency thoy remsdn for a con-
siderable time after  ungle blood domton. If
dounors g1 ¢ blood every two months. which b
pot unusoal m Sweden they can be expected to
show sgm of mon defkaency for most of that
oo
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IRON SUPPLEMENT TO BLOOD DONORS

1 Trials with Interminteat Iron Supply

Gudrum Liedén

From the Blood Centre and the Department of Inwrnal Mediche Regions! H spsal, Linkipeng Swede
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Mained wachaogrd m ten sebjects after four dorathms.
Toro mubgacts thowed 2 moderate decreuse i the
bome matrow oy bet it dd Dot dheppear

plied with 600 mg ferrous fumamte after each
blood domtion (15) Tiw present investigation
w3 (ndertaken i order to find a moded for iroa
sapply that will compemate alkso for the boss of
storage froa

Two different blood doaation schedules were

studied in one (uudy A} the donaton interval
93 two months in the other (study B) faur
monlhs.lnlmdyAﬂvcdma'lrccrhtdldDOr
lu))wzlmuafphrch):{mrucbdmmoumd
Acunu'duocpuuu:hdcd.lnnndannmb-
fects domted blood and were grven 000 mg iron
afier each doaation

METHODS
Haemotiobr  (HD) weazyred ia
vmdy A as w sady B w3 cynoinethe-
both Hb sokition

Hb sampict. The subpcts were not Gastng. but ol
nmiumdaxummm-dmu—]p.n)
Tb.nnlly’clwtpaftrmdancdn:mAmo-
Mrmmb(mdemMHd!al)

froxn oach stermal pnctere wing  -grade scke 0-3
uexlwnucu::hlﬁ-dnmmbnd.u.
when exsmmers bad dfficutes o placg their

Sideroblaris were i bome maTOw
n—:uindﬂcrﬁrdbyl-lmtnlndv«dtﬂﬂl.
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Table 1 Stwdy A. Peripheral blood varlables
Initial values (meantS D)

Hb Seromiroa  TIBC
Group (N0} (ug/IO0mD)  (ug/I00OmI)
Controh 13 1441073 MW+19 -
2000mg 12 145042 10618 5121
1000mg 12 1441075 99427 99+
18 1461050 1312 nin

Detf miowsmine test {DF text) was performed o
dexcribed by Halberg smd Hedenbery (6) with & -
Jection of 10 mg dedfertfoxamine/kg b wi. Baml! exere-
tion was measured m mmmple obtained immedintely
before the njection, snd wrine was colected for 16

g

STUDY A
Blood Donations Every Second Month

trvestigtion The mcan age of the 58 subjects complet
fng the experinent was 20 years (range 13-23).

Table 11 Study A. Iron state at and after the fourth blood donation Concerning Hb senam lron
and TIBC differences in indbridua! volues betweert the fourth and first donations are given

DafTerencs ja mean valecs between the
doonons

foarth and
Sernm froa
Group @10ml)  (u/100mD)  (egf100 mD)
Controls 13 +029NS  +28NS —24 NS
200mg 12 +09NS +BNS +ITNS
1000mg 12 +030NS +9NS +36
13 +035NS - ENS 3

dfference (p>0.05),  0.01<p<0.05

Sideroblasts,  Staimble bone

subjects with marrow trom

sbrormal mefw)
county' (Bof grades, median  (meant

whole groop)  vakoo) (xg/kg b.wt /16 H)
° 4 7.56+133

29 2s L7615

o T 50159

> ey

1000 mg oup O.00(<p<B01 plscebs FvP

NS winsigaliam
12%orkn  Ove ‘had given biood bess than ten days befors stermal
ﬁ&umﬁm@ﬁ:@qmm
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Table TIL Stwdy A Iron state at and after the sixth blood donation Conc ming Hb sermm
from and TIBC differences b bndivideal value betn emth sixth and first donations are gi en

Defference bn meam valoes bets cen the
doustiors

srcth and first
Hb Serum koa TIBC
Groop {F10ml)  (ag/I0ml) (/100 mh)
Cootros 5 +040 NS  +47 N3 +1NS
a0mg 7 +OTINS 4+ NS +37 NS
100mg 4 +DSONS -21 NS +0 NS
3 +0M NS +HNS +33 NS

After the shah domatos
Staimabie bose
subjects with EITTOw won
(hrstochemsical  DF test*
counts® (Zof  prades. modoa  (mean 2S D)
whole grazp)  value) kg b w16 by
o 4 761207
3 s 62T+ 22
e 0 437519
L 1g o 494+161

e irsaraificaxt dufference {p
12T orr.  Twowobjects bad pven blood bess than ten days before stermi panctore One sabyect bad g en Mood

lets thon ten day  before siemal ponctare.

Stodemt  4est controls compared with 000 exg groop NS 1000 exg group NS placeto group 0 01 <p<8 O

The fron state after four and nx blood doma-
tons s sunmanred in Tables 1V Both sfter
four and six blood domtjons kess smable bone
marow fron was found io all dooor groups than
fn the controis and less in the [000 mg and
placebo groups than in the 000 rog group (Table
LY). The difference b statrshcally highly sigmfi-
cant,

The DF test values were higher 1n the controls
than fn the donors and the smaller the dose of
prophylache iron the lower the fron evcretion
After six domations the mean DF value o the
1000 mg group i nomerically lower than after
foor domitions, but the difference m comparison

with the coatrols does pot reach stattial sigmdf
icance probably doe to the smaller mumber of
subjects investpated after sivdomnons
Subnormal nderoblast counts were foand i all
donor groops the 1000 mg and placebo groups
showing the burgest pumber of subnormal counts
In four subrects the subnormal count euay be doe
to the short postdomtion oterval (v (6L
Statfstcally sigmficant increases m mean TIBC
were found fn the 1000 mp and phceto groups
at the fourth domaton compured to the (int.
The mcrease wt the sivth domtion was sumen-
cally equal and was at this port abso seen mn the
000 mg group The dfferences at the axth dom-

Table IV Study A Classification of indhiduals & cack group uh regard to the amosnt of stamable

bome marrox iron
Stambic Afier the fourth domanon
booe muTow
won (hiuo- Conioh  200mg 100N mg Placrko
chemical grade) (am1d) (=1 (=1 =B
o :
3 b 1
i—‘ 3 L
- 1 4 1 ]
H 3 1 4
-
! 1 7 7

After the sith doraton

Comrot
—=3)

o0 mg
=7

100 mg  Pharbo
x=t) (amS}

| 900 g group p<0 001 phacebo group p<c0 001 Afier the w th domnon ~oaal compered wih 00 mg growp

#8001 1000 mg growp p<0 01 placeto gromp p=<0 01
3 o

Acte smed.
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Table V Siady B Mean Hb serwm fron TIBC and DF fest valnes before the first and 13 weels after
the fourth donation (meantS.D )

Hb Scrom kron TBC DF test

(/100 maD) {42/100 ml} (pg/100 oal) (ug/xg b wt./16 b)
Indtimity 147841 14 1 k3LE 3 18011
After 4th donation 14.8810.52 119+38 Intw TOLIT2
Difference +0 IONS +8 NS +5NS8 ~0.16 NS

Stodent & f4est NS=not signiflcant.

tion do not reach statistical significance probably ;dm#da tudy Befors the firt blood dosa-
due to the small sumber of subjects. Hb, serom krom and TIBC determinations, assess-

ment of stainsble booc marmow hon  sideroblst
Although Imtial valoes for DF test and stain- and DF text were perf

able bone marrow lron arc lacking comparhon

Four blood domstions were made st mean fatervahs
with the control group makes it seem very likely of 159 weeks (range 15 217 7). After esch
1 on taken sbjects wers rom tablets ( 5*
that a decrease In storage tod alresdy proinple il N o o
place after four blood donatiors in all donors o sk eous succinate ‘*"d‘l
2000 f tron after each ) two tablety twice dafly for | i e
Not even doses of ? 000 mg ferrous 2000 mg afier cach blooddeting. One week befors
blood donation seem to have been enough to main-  each domation the fon stae was checked by reexsmi-
tain the fron stores natlon of all varisblcs I part of the series 3 sob-
Jects before the sccond donuthon 7 befors the third
and § before the fourthl. At 15 weeks afier the foorth
STUDYB blood doration all subjects were recxamined All were
tins investigated at keast 3 times, sod scven 4 timey,
Blood Donations Every Foxrth Month durmg the stody

[
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The findings conceming stalmble bono marow
iron are presented Individmlly in Fig. 1 In 10

grade o some of the 10 subjects arc probebly
due to errors of the method.

Subjects X Y and Z cafl for comment. In X a
marked decrease in bone marrow koo had taken
place beforo the third domtion. This man con-
ceded that he had taken only a few tablets pre-
scribed Befare the flml! investigation be took all
the remaining tablets the bone marrow fron in-
creased bat did not regain the Initld kevel. In Y
and Z ¢ moderte gradual decrease it seen and
the diffcrence between the inftlal and final figures
exceeds | histochemkal grade. Both subjects
merted that they bad in fact taken afl thelr tab-
ety

Sideroblast counts were normal (13 %) In every
booe marrow smear {rom all subjects

DISCUSSION

Stody A thows that the storsge kron decresses
rapidly when blood donors are bled every secoond
month and when tron b pot glven. After four do-
matons one third of the placcbo groop hd oo
staicable bone marrow (ron, afl sobjectt but ooe
bad less booe marmow iroa then the contral group
the mean DF test vakic was significantly Jower
than in the controls, and 43% had subrrornml si-
deroblast counts

1If aral tron was given, a3 in the 1000 and 2000
mg groups, more storage bron remained, but the
amount was significantly less than i the coatral
group. However the results are inflvenced by
the Interval mnce the latest blood dosation as a
decrease fn the amount of stainable bone marow
fron i3 demonstrable even after & single blood do-
mation (16). Comparison with the coatrol group
ought ideally 10 be made ning samples infl

Iron supplement to Mood domors I 3%

ly what would be expected at the preceding dota-
tion. Comperison between the bone murow iron
in the 2000 mg group (corrected s described)
und the controls pevertheless discloscs a statiat-
cally significant difference at the 0.05 level at the
fourth, and at the 0 005 level at the sixth dooa-

tion.

The DF test, which has been found to have
a high comelabon to storage Iron as determined
by chemical methods (7), perallets the resaits of
bone marrow fron examimtion fo thrs stody: all
dooor groups excreted keas pon than the comtrol
group, the difference being statmtically signifl-
cant for the 1 000 mg and the placebo groups

The dhsimiarity in posttonation intervals In the
denor groups may bis a comparnon between
them somewhat, but it scems likely that fn com-
parison to the 1000 mg and placcbo groups the
2000 mg group shuwed m superior fron state at
all events after four domations.

Essentiaity the same findings as in the 1000 mg
and placebo groups after four donations (redoced
kron stores and rabsed TIBC but no other signy
of fron deficiency) were obtained I regular do-
nors who had given blood 15 times and more then
50 times, all of them at a mate of five times
yearly xnd all recciving an kroa supplement of
600 mg after each donation (15) This stage of
bon deficiency without amcemia thos develops
rpidly in donors bled every second month, bot
scems ot to be aggravated by further blood do-
vation, The reason for thiy ks probably the in-
creased on absorption that takes place fa sub-
yects with diminished iroa staces (10 12).

If the Interval between donations is [ncreased
to four months end 2000 mg iron u given a3 in
stody B all the variables stndied including booe
marrow [ron and DF test remain essennally con-
stant. This indicates that 2000 mg fron by mouth
during the two weeks following each blood dom-
tion in sddition to the iron o the food will be
enough to fully for the iron loss doe

a3 Hitle a3 posaible by the Latest blood donation,
€. saxples taken fmmediately before or at the
time of donation The mean decrase afier a single
doration has been shown to be 1 hi

to convenhorm! blood dooation in most adult men
H the terval between domtions §s four moatis.
The subject who did pot take all kis tablets dem-

grade after 26 days and about } grade after [1 days
When the amount of bone marow tron i exch
subject in the 2 000 mg group s cocrected by +0.5
(postdomtion interval 7-18 days) or by +1 0 (in-
terval 19-30 days) the estimations represent rough-

the y of Yy fron
1n thes regime. Subgects Y and Z who showed a
moderate fall sorage won. indcate that the
chosen mterval of 16 wecks 13 not too bong as a
genenal recommendation I the troa stores In the
dooors should remaln unchanged

Acks mod, scond 197
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IRON SUPPLEMENT TO BLOOD DONORS

1L Effect af Contimeons Iron Supply

Guodrim Liedén Sverker Hglund and Lars Ehn

From the Blood Ceatre and the Deparomet of Medscine Regional Haspirel, LintSpuag
andl the Section of Heemasoloyy Kervioula Hospisal, Stockholm, Sweden

Abstruct Scventees cowacripts guve blood every second

than 10% of the supplsed dose seems to have been
absorbed.

Since the percentage absorption of iron from the
intestine decreases with increanng doses (2.5) it
seemed possible that a better reault might be ob-
tmned i the lron were ghven I smaler doses
throughout the entire perfod between domatrons.

The dosc was calculated s follows S blood
domations yearly (which is common in Swedih
male dooors) cairse a total iron fos  of about 1700
mg of an average [ois of 3.5 mg daily To com-
pensate for this snd the phytiological daly s of
0.6 mg (9) wbout 4 mg/day must be absorbed by
male dooors Assumng the mean absorption to be
11-14% (5,27) tbe sopplementation of the average
food-iron intake of 15 mgfday O 6 34) by 0 mg
medicinal fron per day shoudd cover the increased

e theor ecommend ol ron eyl D%, 2% 10 28 e ot ot
mentation to fron defickency In blood  grovp were posted k0 other repmoents bot none B Kh-
donors (10 17 23 26 30 37). The efficacy of drew for ofer reooos. AN had beem foond ft o
this form of prophylaxis has been sad nowe g2 ¢

When a3 much a1 2000 mg kron was given within
two weeks of each blood donation and when the
futerval between donations wa two months the
iron stores were lower in donors than 1o controls
after only four blood domations (25). As each doaa-
tion involves an kron lots of about 200 myg kess

METHODS
The pocied cell sbwme (PCV) was messured by the
routine teckniqe 1 duphcars sampics of capithary blood
wpes a1 1$000 ¢ for 6 mm  mcrocspallary centrifngs.

Acta werd soamd 197
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The serum irow and torel trom-inding Capacky (TIBC)

Babson and Kiciomen (1) for scrum
fro, and of Hamy et al. (1) for TIBC. The samples
were taken o the moming, the subjects baving hain down
walﬂ-ﬁmdhv{qﬁn:dmnﬂJﬂ

st recogrinable colour on a kytake of 20 my dally

Dexlg of the sudy

The PCY serom iron, TIBC and etainabic bone marrow
o were measared, and tho dignostic fron absarption
test wan dope o all ewbjects &t the beginning of the
stody The dorors them gave biood six times af mesa
intervaly of 7.5 weeks, Reestimations of the rom varables
were doos after the fourth and sixth bicod docatmas.

Box dormton

: il Ll 20rg grm
3
gf e
;" P oow e owomow asen
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£, et e
d
b=}
1
L
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cuafitative
by esch swbjcet Two or thrre times during the study

RESULTS

The findings irtially and after foor and six bicod
domations are shown in Fig. | and Table T The
intervals between the [atest blood domdon and
blood sxmplmg arc shown ia Table 11

Bowe marow examisations The amounts of
stainable bone marrow wron are presented for each
subject scparately in Flg. | Imtally the mesn
gradc was 3 4 for the controls 3.8 for the 20 mg
goup aod 3.3 for the 100 mg group Only 2 of
27 subjects showed a grade below 2



Pyt
+162NS
+703

+2ZLINS

Pl

Diagnostic lron absorption test (%)

Nexat$D
#.3121.2
RtI9E
3591187
+2) NS 21108
3%2t156

+44

DEL144
- 3INy 267193
+ NS MILILI
4.01t106

+53

Mesnt8.D 4
2144
415138
4146
367433
s t4s

Serom [ron (ug/100 mD) TIBC (ug/ 100 mi)

Ment3D 4
101234
124133
105133
1148
96132

Aree growps initiatly ad afte the fourth and sixth blood domations  nd differences in mean
100430

th the initial wl 3 (d)
-04 NS
MOl HOTNS
-1.2N8

* 001<p<0.00l Stadent f-test

43.3+2.07
4291151
4111204

4131106 08NS
K10

Modiua e PCY (%)
since fatest

doastion (d) MeantSD ¢
0 83<p<8.01

213
133

Table | PCV serum iron TIBC and irom absorption in the 1
valwes {the pennifimate nd kst ex minations compered

100 mg growp { =10)
NS =00t agraficat (¢ >0 05)

Comtrolr{ =I8)

Irom supplement to blood donory 11 39

‘The control group showed essentially unchanged
staimble bone marrow won throughoot the study~
in no subject did the change exceed 1 hrstochemical
grade. This suggeats that the Swedish army diet
provides ira in adeguate quantity and form

Both the 20 mg and the 100 mg groups showed a
sgnificant decrease from the Imhal gradings of
3.8wnd3.3 respectively to1.6and 2.4 respective
ly after the fourth blood donation. After the sixth
donstion the amount of staimable booe marrow
fron was the samo a after the fourth.

Irom absorption und variables In peripherl
blood 1n the donor groaps, but not m the controk
the mean TIBC and the froa absorption as deter
mined by the diagnostic test were fomnd to be
higher after both the fourth and mxth dorations
than Inittally The increase s stathsiicaBy significant
for the firtings iter ux domtions and for TIBC
abwo afier foor doomtions in the 20 mg group. The
difference was greater after six domtions than
after four The incresses in TIBC and iron absorp-
tion werc numerically greater In the 20 mg
goup than in the 100 mg goup but the dif
ference bs statitically imignificant.

Faecal ron Samples of faeces from ench donor
were cxamined for lron on two occmlons during
the study together with specimens from three con-
trol suhjects 10 serve a1 negative facces controb
In the 100 mg group 19 of 20 samples gave a
positive reaction for iron. In the 20 mg group 9
of 14 specimens were potitive The five negative
saniples were produced within ono week of a blood
domtion, bot subsequent samples from the same
subjects showed positive reactions for fron

DASCUSSION

The high blood dosation rate in this stody woald
have practically deprived the subjects of stmmable
booe marrow kron afier only four donatlons of ad-
ditiooal Iron kad not been given 25) Nevertbeless
the mean stamable bone muTow oo decreased.
Furthermore the disgnostic iron absorption test and
the TIBC showed changes usmlly sseribed to fron

Several i

T
for the latent iron deficency that persisted dapite
prophylactc fron therapy

1 The iron deficrency may be only apperent,
and the ugns of on deficiency may be a resft
of too short oicrvals between domations and
Iaboratory tests The greater ncreasc in TIBC and

Acts med
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Table 1l Interval between latest bood donation
and laboratory tests

Afer four After shx
dooatlons (d.) donatlons (d.)
20mg 100mg 20mg !00mg
group  group FOUp  pUp
Sternal puscture
Rangr 2 3 1548 1648
Mean 123 158 329 2
Median 9 6 » x
Absorption tet
and peripheral
blood vakoes
Rangs 14 743 TM 4
Mcan 354 243 w4 186
Medsan 4 n 4 3

fron absorption in both dooor groups after slx
donations than after four can for example be ex
plained by the shorter Interval after the sixth dona
ton However the very fact that the signs of jron
deficikency persist for ncarly one year when the
mean interval between domton and test was 2t
Tong as 36 4 days (Table [) suggests that latent
kon deficiency s acunlly present most of the
time,
2. Donors may have neglected 10 take thelr ron
The interviews with the donors and the faccal
suggest a certun neglect, Even 1t s
"sumed that I5% of the tablety bad 1n fact not

# been taken the 20 mg group was nevertheless

recerving an average of 17 mg iron per day and
the 100 mg group an average of 83 mg per day

3 There may be onsatisfactory absorplion of
the kron from the tblets taken, Even with the
above reservations in mund it seems difficolt 1o
resch any other explamauon. Probably less than
0% and 4% of the 70 mg and 100 mg tablets
respectively was absorbed The proportron may
appear low bat wllies with data given by Heinrich
(16) from which it can be maferred that ondy 4-5
mg can be cxpected to be absarbed from a single
100 mg dose in men with  Pormal™ kron stores
In our investgation repeated doses were given
and still less of the Fon could therefore be ex
pected to be absorbed owing 10 1he mucosal block
0 .

The hteot iron deflciency found does Dot appear
to be of & progresuve natare but a balance scems
1o be csuablished The fact Ut the iron state after
six blood domuons was the same a3 after four

Acsa med sromd BT

suggests that the fron lost at the fourth and fifth
domations was regained before the pext one In both
groupy  The total quantity of iron absorbed from
food and tablets must therefore have been wbout
4 mg/day both in the subjects raking 20 mg and
In those taking (00 mg fron dadly

‘The 20 mg group thus balances at & level char
sctenzed by low atorage fron and a pathologicat
diagnostic fron absorpiion test the 100 mg group
balances at & higher level with less abnormal
values This can be explained by the fvene rels-
thonship between iron absorption and the sire of
the tron stores shown by Hammann et al (14)
and Hoglund et al (22) When the stores are Jow a
greater proportion of the fron dose (s absorbed,
and at & certain point balance fs achieved

In conclusion 20 mg ferrous iron daily to blood
dooors 13 enough to compensate for the iron lost by
blood domation oaly H redoced bone marrow jrpa
stores are accepted. If Larger stores are almed at,
rouch greater doses must be given even a dosc of
100 mg dail (36000 mg yearly) seems to be oo
title to malntain fron stores at their predonation
fevels [t {s doubtful whether much hupe doses
would be reahistic in biood bank practice.
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DEATHS FROM ISCHAEMIC HEART DISEASE IN HELSINKI
IN THE YEARS 1959-1968

Vite! Statistics and Medico-legally Axtopried Sudden Deaths

Viljo Rissanen Martt! Tenhu and Unto Uotiia

From the Second Department of Medicine and the Department of Foreadic Medicin
Undversity of Helsiakl, Heicnli Fatasd

represents a mixed Finnkh populaton owing to
brisk migration. Thos the dmease stuation fn
Hedsinkd may present a good cross-sectlon of the
shtmation in the country

Scddenncss of death 3 wathout doubt, onc of
the most difficult problemm associmted with IHD
The esscntial role played by IHD as a caose
of sudden death is evident Io many postrmortem
scrics varylng from 30 to 91% of sudden matwnal
dentha (14 15 28 31) A great majority of sudden
IHD deatls occur outside bospitals and before
any medical care b available. This was alio shown
In an extensive epidemiclogical cross-sectional and

compmred with ol [HD deaftry. of aney
of varked in different yoars
from I7 0 49% = No

According to the clinical epldemiclogical prospec
thve stodies (10 12) and vital statistics (35) Finland

{6 7 30 32) Nowadays the popalation of Hel-
siokd  the capital of the country certsinly

Reqwerts for reprintt se ¥ Romnen, Second Depart-
ment of Medicins, Unrveroty Cestral Hopital, SE-00290
Heluakd 29 Finkand.

retrosp study performed in Helxinki in 1970
by the Ischaemtic Heart Discase Regster (23 26)
The study snowed that sbout 80% of IHD
deaths In Heliinld are confirmed at autopsy The
most problematic sudden IHD deaths m Flakand
those ocanTing oatside hospitals are ankopsied
medicodegally in Helsinkd all medsco-begal autop-
sies are performned in the Department of Foremsic
Medkine Unlvenity of Helsinki. Since there bas
been no organized regter system in Helsinkl for
the coflection of the data related to THD deaths
before the Ischacrme Heart Diseasc Register was
established and started in 1969 it b abvious that
the most suttable way to obtan 1nformation on the
sudden IHD deaths which have occurred during
previous years i3 to amlyse retrospectively the
medico-legally autopsred cascs. Sioce the satopsy
ralc 18 30 hugh oue can expect that these matlents
form a mher representative sample of sudden THD
deaths occurring outsde hospitals in Hebunks.

The present stody was performed in oeder to

Acw wed scomd 177
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Fiz 1 Desths from IHD by age and w3 » Hehkola
during 195968

timate the history of {HD mostality in Helsinki

rg the [dyear penod {95968 In sddnion
ore deulled aslysis of the medcodegally
utopsied sudden JHD desths from the same
period f3 presented The present paper Seals with
the official vial statistics and certadn factons
releed 10 the history of the faial atick and
socid background of the medicodegally autopyed
sudden IHD deaths

MATERIAL AND METHODS
Visal emarireic

medico-legal maesial consst  of sabgests mutopsed
In the Departowent of Forenuc Medcine Usirenaty of

Arre med. scomd. 1Y
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hours of the ot
Oaly those wha resaded im Hebaoki at the
time of death were incloded

The trvory of the fatal stteck war pamed {rom e
poice eport o5 o caees and from the Bosprtal records
o the paumt bad been traswported W0 2 howpinsl

oconrrmg withm | bowr of the oaset of wmptoen )
deaths ocowrrmg withun @ 4 bowns of fhe oowt of
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Table 1 Total mortality rate in relation to deaths from IHD per 1000 inhabltants per yea during
195968 tn Helsinki

Males Fooakes
THDAotl THDAotl

Total HD %) Totat HD )
s 993 2.9 M0 853 124 3
1960 1039 152 M3 8.96 15 16.7
1961 10318 261 = 17 1393 167
1962 1048 158 n7 7 170 174
1963 10.13 264 2.0 949 15 198
1964 1. 293 ns 924 D 7
1963 107 in ne 939 1.50 202
1965 1032 i 303 330 159 03
1987 107 331 s 504 12 212
1968 1052 p) s 358 19 213

3) mwltoessed dexths im which o doriton 34.3% fn males and 557% in females The
dm-mmth::m-mm,md;hm proportion of THD deaths in relation to all deaths
mot deaths Foop W D3R, jncreased from 24 05 tn 1959 to 30.5% Ln 1968 in
pocarming  beast within 24 bows of the oot of TP g from 145 dn 1999 to 21,55 [n 1968
The place of death was grouped a3z 1) bome, 2) in females The sge-dependent incidences of IHD
zl-m«:ﬂ:np-ﬁcud-rmuod:aphcu deaths from 1961 and 1967 arc given in Tabde IT
work, street, eic.) mcluding hospital depct- e fncreuse in the age-dependent IHD cdence

®7 245 of the entir was most compacnous jn mildlc-aged males and
females and o young males belog about smiltar
RESULTS i femaler aged 4504 and M males aged 2544

Vel stattstics and 45-64 years

Doring the 10-year period 19568 alogother Medicodegal marenal

10910 fatal attacks due to THD were recorded During the 10-year period 193968 altogether
smong rendents of Helsinki, The absolutc number 3044 fatalities among revidents of Helsinkd, occur
of IHD denths increased dunng this period in wil  ring unwitnessed or within 24 hours of the omet
age groups (Fig 1) The average population of of the faml attack, Le 28% of afl THD deaths
Heldnki mcresied comiderably and eqmally in  were disgnosed ss THD desths at sutopsics per
both sexes doring the sume period from 442800  formed fn the Department of Foremic Medicine
In 1959 to 529200 in 1968 The totl mortality University of Helsinki. The medwcolegally autop-
and the mortality from THD per 1000 inhabitants  sied cases fulflling the criteria of the study
PeT year arc given In Table 1 Ouly a minimal formed an incressung proportion of all IHD deaths
incTesse  mny was obscrved doving the 10-yewr 19.6% In 1959 and 33.65 in 1963 (Tabke IN.
petiod In the incdencs of sl deaths Om the The number of medicolepally autopsbed males
other band  the Incidence of THD deaths incressed  dunng the 10-year penod was 2009 and that of

Table 1L Ape-dependens tncidemce of IHD deaths pe 1000 inkabitants per yea t Helsiakl n 1961
and 1967

Maley Females Total
A Increase Increess Imreuse
o) 1961 967 %) 1961 1967 (1) 1961 1967 | (%)
B 046 067 437 ol 00 0% 33
s64 581 88 414 112 164 453 288 43 1)
>3 219 45 D2 12 130 1s1i 140 164 171
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Table 1. Medico-legally antopsied swdden IHD deaths during 195968 In Helxinli the proportion of
these cases in relation to oll IHD deaths the prevalence of AMI cuses the dixtribtion of cases Into
soclal groups swddemness and place of death and rhe deaths ix transit or in owtpatient departments

a percentage of all IHD deahts (2/T)

Proportson Prevalence  Sochl chas death (p'uu-p)d Place of dexth (gronp)
]
No of aofal of AMI —_— —_— o )
cases IHD deaths  cases I o m i 2z 3 t 2 3 uT
195 192 195 "0 3 3% 35 68 2 6 20 9 40
1960 i B4 m » 2 % 3 12 5T 22 49
1961 00 216 2.0 B 13 =2 4 3B 64 16 34
9 s =y 433 iz 33 38 B3 & 14 17 18
1963 264 5.0 e 14 31 55 62 15 1 3 0% 66
1964 21 P2 333 H 139 2 13 3 60 B 17 65
1965 %S ps2.] B4 135 3 351 3 18 7 6 B 15 2]
1966 384 06 490 13 312 38 3 16 % 5T D20 69
1967 a3 31t 46.0 2 o3 s & 10 77 €2 20 13 67
1968 5 s 4as s P 2 2 M M 64 3 13 77
Tous! lou 7y 413 4 0 2 LI s 3 6 1 B 39

Divisos im0 groups, see Mxternd aod methods.

fermales 1035 The male femle ratio was thus
19 1 (Table IV). Acconding to offichal vitad
statstcs the comresponding sex matio for all
THD deathy in the 10-year penod was 13 1
Males were overrepresented in the medco-legal
maternl in all age groaps (Table IV) The absolute
momber of THD deaths was greater in males than
females below the age of 65 years while a
seX rabo was found at older ages both for
THD deaths and for medico-degally antopsied
cases (Table TVL The age-dependent inodence
of all THD deaths per 1000 inhabstants of the
same ape m the Helsinks popaistion was bowever
clearly hither m males than in females in all age
groups (Table 11} About 53¢ of all IHD deaths
amoog subjects below 45 years hnd been amtopsied
medico-legally while the corresponding mutopsy
rate was 355 in the age group 4564 and ?15% 10
the age groop 65 and above

Table IV Sex ratlo for all IHD deatks and for
the medicolegal autopsy material by age the
years 195968 combined

Medico-lepl antopry
A Total mterial
o) [t /%)
<t (34 &N
4564 331 3
»65 on (X
Tonl 1301 191

The prevatence of AMT cases according to WHO
criteria vaned in dfferent years from 27 tn 49%
at medico-legal antopsdes (Table 111} During the

No significant change had occurred dormg the
period In the drtribation of medico-legally sotop-
sled THD deaths into the three social groops
(Table I The distribution of maks into the
sochal groops was clearly different from that of
females (Table V). The cstimation of the socl
group was probably erroneons fn many fermakes
due 1o the high prevalence of umpecific occupa-
tions sach as homewde etc No comistent d
ference was foand in males in the distribution
into sochal groups 1n different age groups The
small number of fermales m the younger age groaps
makes the interpretuton of the sigmficance of the

cases mto the amlysed groups of suddennrss
of death did ot change during the period (Table
Oy In about 80% of these IHD desths the
fata! artack bad been umwitnessed or had ter
mimted within 1 bour of the oaset of symptoms
(Table V1) In both males and females amwitnessed
deaths were more commoa sfter the age of 63
than at younper ages The death bad been o
witnessed more often in females than kn males.



Deaths from IHD In Helsinl{ | 195968 47

Table V Distribation of medico-legally autopsied sudden IHD deaths into three sociel groups (I by
age and sex the years 1959-68 combined (data for soctal group available In 2970 cases)

Maks Fermales
1 u m 1 o jird

af)' Toddl N = N 3 N * Tou! N % N * N L
<H e 4 21 n» 73 & 2 1 k) L - 19
4554 43 I 18 42 2 4 3 4 3 3% o
1544 &7 10 16 m ¥ 44 ns 1l 3 0 2 6 B
w65 & 16 N 241 ¥ B6 4l 1 4 ] 125 19 06 78
Toted 192 34 18 T L o 4 toos 56 6 206 20 T4 T4
The witncssed aftacks termimting within 1 bour DISCUSSION

were slighfly moro common in makes About 20%
of both sexes had survived more than | bour after
the omset af symptoms

No sigmfiant tendency to a change fn the distr-
bution of medicolegally autopticd cases Ioto the
poaps of place of death was found during the

constant (o relabon to the
all THD deaths From 1963 theso

The incidence of deaths from IHD and the pro-
portion of these deaths in relation to all canses of
death have increased comtiderably among the
population of Helsinki during the 10-year period of
the stody The incremse [y valid even though the
chenges in the number and composition of the
populstion are taken into account. It 13 pote
worthy that the incremss in age-dependent THD
mortallty s been highest among persons of
middle agn. The increasing tendency to IHD mor
tality b wso been found in several other
countries (2 3 11 18) On the other hand some
sathors have criticized the results based on vital
statistics and bave soggested that there i3 Do evi-
dence of an Increasing fockience of IHD cg In
England and the USA and that the changes in the
age of a ard in

habxts may lergely explain the increasing preva-
lences of the discase 24). From previous stuces it
by well known that mortality from THD is haghest
in the eastern parts of Finland (10, 22). Jt was

Takbe V1 Prevalence (%) of sxblects dving wwitnessed within I howr and 1-24 howrs of the onset of bhe
Sate] atteci. in the medico-legal aatopsy material during 195963 by age and sex

Makes (groap) Femakes (group)*
1 2 3 1 2 3

A

2] Toul N % N % N % Tod N % N % N %
hragd Mm% 0 2 n n a un 13 s U 31
483 M D8 B P & 15 g o« 8 n B 0o
S864 M7 M e D 18 13 m 1% % o it N B
s 4 w6 & w18 2 & W & 140 0 DO D
Toud 200 132 & O B U6 s s 50 23 2 M@ B

Acss murd scomd. 1%
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Table | Age and sex distribution of persons axtopsied in pathologic or forensic departments and o

non-axtopsied deaths
Recant chunges at autopsy® Clindeal data
Pathologic departments Forensle N Jed deattrs
A Defi-  Prob- Defi- Prob- Defi- Pov  lasolf
o) Total =nite able WNooe Total nls  able Nono Total nio shic datz
Meles
—A4 1 7 2 1 3 7 10 12 1 - 1 -
45-34 0 3 5 -4 19 15 p-] 10 3 3
5565 92 38 LI (3 [+1) k-4 43 a 62 un 1 »
Total 3 L4 B 208 % Ll Il bi] (&} 16 “
Females
—44 1 1 - - 3 - b 1 - - - -
45-54 4 4 - - b3 2 3 3 1 1 - -
55-65 EL] <] 7 s 41 n 15 s 0 L] 4 7
Towal 40 n 7 3 55 n n bi b 10 4 7
Both texe m 1 X n %1 & b4 100 12} 2l p-\J 5

An acnite {afarction or & fresh corooary thrombes,

donthe dedin the s of bowitah
o in the Department of Pathology Ustversity of Hetednid,
weere dealt with serurately from thos atoptied medico-
feqally About balf of all fatal cuses bad been aztopsied

and im 70 of 100 personsy (n tho “none™ cakgory ta the
medco-legal

and ooe third o the
“The remaicing 185% of THD deaths were recognized with-
2 antopsy
The rellability of the dagoosis of IHD death (Tabis )
determined

postmoriem

“defmtte™ death from THD wa u case b which either &

macToscopk: DecTutie efarction was foand at antopsy or
demonstrated.

“deflmite” cxse

duia” category Hemce,
of THD death was ¢hther based on the positive patho-
amatomic or clinécal evidence of an acto beart aftack or
oo swpported by a history of cBadoal [HD i Ao fexs than
92% of all registered tatalities.

242 (93 %) bad died actakde hospitals.

Socual provps

The divisiow fnto foor sochal groups wis based oa the
petson s octopation (22), The sume division ey been ned
in the cowsas n Pinland ¢ . by the Statistical Ofice of the
Chy of Heluski (1)

Dossare Mistwy
Teformation on previows

od by te
WHO T hisiory of a previons aagtm pectoris was bawed
ou i definktion of the WHO (1) The persoes werv n thiy
mmmmmu-ﬂmrmmrw
more than I8 drys before desth and thoss whose

seginal symptoort eppexred within 28 days ptccniu
death. The bevel of modical care was crakated by record
o the vialt 10 a doctor withia 28 days precediog desdh.
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Tabile Il Swdld rof bed and piied deaths
Leustmglh |24k 24h-28d. Unwitnersed
Totl no. TersorfT
of pats. Ne & No. S No. % No. % datz.
Pathologic departments
Maker i) 7 u % 20 35 ° ¢ 3
Fermlesy “«© 3 78 13 ns 2z s 1 25 1
Foreasic depurtmenty
Males p.itd m & 7 ] % B 2 16 [
Femalts 36 E I 9 16 7 0 10 13 0
AX sotopsied cases 432 1% 4 (1 15 B » 43 1o 4
Nos-stttopuied deathy
Makes bel 4 5% 10 14 17 D 5 7 [
21 5 29 3 4 10 4 2 10 [
Total - 41 0 13 14 7 7 7 [

Visits dwe 0 premoutiony ymptoms werw salysed sepa-

rately An atiempt ws made W clarify the proviows medl-
cution of patients, particnlar attention being focused on the
o0 of dighals.

Astapey date
AR departmants of pathology and formsic medicine i

being compicted by a member of the team.
recent Infarction

Rodtise techaiqoe was employed In the Depart
ooy of Aorora, Kiveld mad Maria
and im tbe Univenlty of Helsin-

obrserved m aroa of the
histologic chwnges of sa acoto Infarction were demon-
stsed by micToscoplo The location of an

(Fig. 2) A shghat fibrosis lexs then 0.5 cm is diaxoter was
Tecorded separately The beart bad been wwighed ot 50-
topsy En 43 cases. The presence of  fresh coromary
thrombas was extimated visaally The degree of coronry
stenoels way abo ryported Ja record forms Since the
estimetiors mede by several pathologisty are not traly
comparable, coly the reported frequencies of coromary
occiesions are gven

are
The statistical computations of Ors sindy were

with in the Comput-
ing Centro of the Usiversty of Helsinki The statistical
methods and #etls wsed in Chis stady s standard esd
comenonty known.

RESULTS

Socisl groaps

All registered cases of acote fichemic heart doeste
(ATHD) and all mitopsicd cascs showed a dividon
into foar soco-cconomic groups very similar to that
of the popalation of Heltinki accarding to the ceons.
made in 1965 (Table IIN). Men belonging to the
highest sochal group (1) were under-represented and
those of the lowest social group (IV) over
represented wnong medico-degally antopsicd cases

Acst surd. scond. 197
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Antertor
PATHOLOGIC DEPARTMENTS FORENSIC DEPAATMENTS
Posterior Posterior

2wt

Anterior Anterior
PATHOLOGIC DEPARTMENTS FORENSIC DEPARTMENTS
Posterior

Acts mod. scumd 17
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Table 111 Distrib af d and sed deaths and all registered cases of AIHD into four
socke Uc groups and the o 1] b of males and [ males aged 15y ears and above in
the population of Helsinki
Group 1 Gromp I Group 1l Group IV Unkmnowa
Toaloe ———
ofpan.  No. % No % No. % No. % No. %
Fathologxe deportments
Majes JEN 72 4 18 2 o 17 0
Fermles 4 1 25 10 02 19 473 0 0
Foreaic departmenty
Males 05 ® B a7 B 74 a2 4 2
Feoales 36 5 9 [T M4 15 308
Al sotopued deeths o2 5 4 %0 21 183 4 s 1 7 2
Noz-nopsied desths
Mades n 19 2% n » ] 6 1 3 4
Fersles 1 31 2 1 0 48 6 » ]
Tol 94 2 n B M % z B 303
Registered cases of AIHD
Male 953 w n w72t a4 M 149 16 9 1
Fenales e P 2 n 43 46 L 6 2
Popalation of Helymkd
Maley 19 21 o 16 0.3
Femles 7 ] - 25 [X]

while among non-amopaicd persons the sltuation 11l the correspondmy frequencres were 445 in the
w1 the opposite A relatively greater proporion of  former and 40% m the latter

actts attacks of THD i persons belonging to socm!

poup 1V had terminated fatally (44%) than in  Diseas Aistory

Persom of soctal group [ (38 %) The difference was A previows infarcton was known more oflen m men
wot, however significant. In the social groups [ and d in the pathot than in men

Tabe IV Prevalence of the history of @ previons myocardial infarction angina pectoris mor than 28 days
before death ard firss anginal symptoms withi 28 days preceding dearh in astopried nd now-axtopsied
deathy and I registered cases of AIHD

Previous mfwrcton Angia>28 d. Anglne<28
Dtz Duta Dana
Totloo. wl No.of wmk No.of ook No.of
ofpats.  able caws ®  able cuen % sk com %
Prthologic departments
Males 131 m o 9 7 B TR ) 7 3
Fermics © 15 0u n 7 ¥ 3
Foremelc departoaants
Males 203 e s 3 Bl oM« w 4 3
Females b3 a 18 ¥ 0 @ % 1 3
AN a0topried dextinn a2 moaw EL N VU ] ;3 4
Nos-aurtopeed denth
Ml bl . n 4 s 4 ®B 2 3
Femaiey 7 T 7 s B oo 7
Tou) o 0 2 @ 2 & 7 FAR
u'xﬁ{ﬂ;mdmn
o 1287 R S SR R - S B R VU LR
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Table V Visits o a doctor and visits due (o premonitory symptoms within 28 days preceding death axd the
use of digitalls In autopred ard mon-antopried deaths and all reglstered cases of AIRD

Viglty to & doctor
Use of Eghaks
All vixits Premosit, sympt.
Data Datx
avall- No of No. of avall- No.of
able cases % ey % able o %
Males s 81 63 34 n 15 7 [
Females L1 » ™ 12 n £ % [
Foreasic depmtments
Males 143 (3] 43 kel 16 137 4 B
Females L] 19 S 7 17 a9 w £
Al wrtopsied deaths M3 4 36 76 2 365 161 “
Nosr-saiopiled desthy
Males € » 63 L] 4 (3 k) “
Females 17 6 3 1 6 16 1 @
Total ” a 57 6 20 ” » »
Al registared cases of ATHD 1038 L2 1 42 04 18 i 48 4

amiopned medicodegally (Table TV) No cor
responding differcnce was foand In women fn whom
the oversll prevalence of a previous infarction was
lower than in men. Angina pectorls more than 28
days before death was even slightly more common {n

than in men among those fed but

slightly less common among fatal cases of AIHD
than among all persons siffering from an acote ot
tack of IHD dunng the stody perlod

Penom who died bad vinted a doctor more often
within 28 dayy preceding death and visits due to

‘mopdedasulhowcdnnoppomeumd A

y of a previous angima was more common fn

1 autopsied in the pathologic departments

than |0 those autopsied medicolegally (p< 03). Of
bon-tntopned fatal cxses $0% had a history of
symptomatic beart discase before death. A new an-
gima pectons sppearing within 28 days preceding
death was rather uncommon fn alf groups It was

Y p were slightly more common
than among afl registared cases of ATHD (Table V)
All viaits (p< 001) and vishs due to premonitory
tymptom (o< 01) were more cormon fo persony

Table VI Pmﬂ!tmd’arrmtmocanﬂalhd'amlﬂmmampdtdlnlhtpurkdo’kandfmuk‘

departmenss
Necroais. Ropiore Protmble No nfxrct Tosaff, data
No % No. % No % No % No %
Males 6 47 10 L] n B JL I &} 7 3
Femmles n 9 4 10 T 6 IS o
Maler 3 (3 2 1 10 49 0 [ s
Fermiey 2 4 3 s % 2 n 3 4
Al antopeied death m B 9 4 1 » - 2 3 2
copic i the endior kiniologic kesions from  recent [ofarct,
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Table VIL. Prevalence of an old Inf ot scar the scar in & papillary muscle as the only old lesion and othe
myocerdial fibrosls [x persoxs axtopsied at the pathologic and forensic departments

Otd fufarct
scar

Scaroalyina
pepuiary msche

e 4

Otber Sbroes oldlesions  data

No.

-

Al srtopeicd dewths

Awtop1y findings
A necrotic myocardhal infarction was found at s
topsy In 58% of the persoms examined hy the path-
ologic departments but (n oaly 7 7% of medico-
lepal sitopmes (Table VI) Definite or probabic evi-
dence of an acute Hchemic myocardial lesion was
obtained in 81% of the former cases. In medico-
lcnlyllmvﬂcdperwm oo an acute Infarcton
In57% Noclear nsex
-ufu:rmﬂn'.hhrﬂpectlnmherla‘l:l A ruptored
infarction wea observed in 4.55% of the present mu-
toptked persons Ropturs wes more eomeon in
women (7.3 %) than jo men (3 65) and more com-
mon ia persous airopaied in the pathologhe depart
ments (8.2%) than In those autopsied medico-
knlly (1.9%). An infarct lesion n the amtetor
wall of the left ventricke was relatively more com-
08 bn the former and a besion [n the posterioc wall
bu the hatter (Fig. 1) Of acute Infarctions detected
t medicolegal autopsies 81% ivolved at least to
mmmiu:muicnhrwpmm while the
Yy st in the putho-
W‘?dttiﬂnrmmﬂ%wom) Te location

% No. @ ) No.

[FYSEENTS

B LR ewn
-

8 e &3

- os

of lesloms was certainly more carefully recorded In
the former than in the latter In medico-tegal cases
an acute infarction was found in the posterior wall
of the right ventricle es an extension of a posterior
infarctlon in 16% of cases with a posterior kesion
A paplllary muscle was involved (o 425% of
medico-legn! autopsies. Of aoteror Infarctions
59% extended to the papillary muscle and 5256 of
postenor infarctions to the posterior papillary
mascle.

An ald myocardial |nfarction was found at satopsy
more often in men (57%) than in women (4556)
(<05 bt with about a similar frequency in
perzons airtopsied In (he patbalogic and foremsic
deparuments (Table VII} A nmliar sitoation was
observed for the size of bearts heavier organs in
men than in women but no difference between
persons antopsicd in different places (Table VI
An aneurysm in a great scar of the lefi ventricutar
wall was found 1n 14 % of cases with an old infarction
at autopaics in the pathalogic departments and in
1266 a1 medicolegal autopties The overall preval-
ence of an aneurysm was 75 of all antopsies An

Table VL Heart weight in persons axtopsied in the pathologic and forensic departments

Heart welght (9)
Data
svalsble  Memn s Mekan  Rangs
Males 40990
1s sn 126 20
Femaley ) ) 106 ™ 300650
P N
195 7 11 50 1201 020
Femaies It os ] X 230660

Acss wd swomd. 177
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infarct scar was equally common in the anterfor and
postenor walls of the keft ventricie (Fig 2) Of old
infarctions in medico-legal cases 52 5% and of lexious

in persons bed in the pathologic d
51% were tocated 2t lenst to some extent In the
dlum of the interventiad; m A scar

in & papiltary muscle as the sole ofd fesron was found
in $% of artomicd cases

A (resh coromary thrombotfs was recocded in 29 %
of autopstes from the pathologic depariments and io
23% of medico-kegal autopsies  The overall preval
ence of an occluaion in any of the coronanes was
36%% in the former and 53 % 10 the latter lbcdm'cr
ence not bemg 42 The reported fiy
of an occlusion in different coconary arteries were as
foilows Autopsies in the
nght coromary artery 312% left antevior descending
coronary artery 38 % and left curcumflex coronary
antery 19% Medico-legat autopsies right coronary
artery 3125 left amterior descending coronary artery
26% snd left arcumflex coronsary artery 18% No
significant ddfference in sex was found in refation to
the prevalence of coroaary occlusions (365 for
men 525 for women) 1o 115 of the cases no
marked stenosls was observed fn coronanes Such
cases were reported more often from the pathologic
18%%) than from the forensxc departments (7 5%)

boloshe o

) DISCUSSION

The of the d {s of ceptered THD
deaths appeared to be good in the present commir-
nity study which was based oo a populaton of
550000 inhabitants of Helstnk:. For peactical
reasons it was not possibic to apply & special
methodology to the patho-amiomic investgation
of bearts in ll departments of pathology in tho city
Since the reliability of the disgnosis of THD death
ccm!n!yhmlpmbkmlﬂ:(nmesdlwdtn
death  special was focused

sudden death occurting outside boipitals the {n-
formation was obianed from refatives oc other
persons

Altbough the patho-ematomic signs of chroak
heart disease the size of the heart and the occar
rence of an oid infarction were stmilar in persons
autopsied in the pathologic and forensc depart-
ments aknown symptomatic heart Gisease vrltsto
a doctor and ute of dipytales were clearly Jess com-
mon in the Iatter than {n the focmer The discrepancy
between the chinkeal history of a previous tafarctioa
and the sutopsy ffading of an ok myocardial fafarc
tiont was found in particular i medicodegally su-
topaked cases The second-hand nature of informa
tion o the disense history in cases of sudden death
may ln pert, explarn thls discrepancy On the other
hand myoanihlchr.eﬂnmnnmmmkmm
vnaibke by conveutl copic and histologh
methods at sutopsy alter some 6-12 hours dunation
of ischemia (12 15) A rccent detectable infarction
was however rather common la the medco-tegal
autopsy ruaterial in persans whaso fatal atack

d rapidly nearly ly oratleast
withln one hour of its onset. I is probable that many
paticnts who had thed suddenly outside hosmtals
bed refused to admit ther symptons failed to dus
tinguish them from their usmal complainis or m-
terpreted them as ongiratmg from orgams other than
the heart.

A higher prevalence of acute myocartha infarc
toa In pervons autopaled in the pathologic depart
menis than in those antopsied mwdicodegally fuifi-
ted expectaiions The provalence of infarct changes
in the myocardium in the latter cases was very high
compared with rmmny previous sefies of sudden
deaths in which the frequency has varied from 8 to
28%(} 10 14 30) The present frequencees are also
higher then that found in a comnmuumity study in
Rochester USA (27) where & recent myocardial
i was found b 9% of all antopsied JHD

to the suggestions of the WHO (32) on the exarmina-
ton of smedicodegal cascs As the sutopsy findings
in other victims wers based on the routine work

deaths A careful systertic exammation of hearts
by conventional methods also gives a rather high

40% of sudden deaths In the series of Tius etal (22)
and in 47 % tn the serics of Scottand Briggs (24) The
ipls in the WHO cooperatrve study

of the disease bistory of the persons studeed 1t was
posibie to get first-hand Informaton directly from
most paticnts dylng in bospitals while m cases of

Arst med. scund. 15

(33) were followed in the jnvesugation of the mayor
fty of the present medico-begal cases Since no geo-
enlly sgreed mimimum critena for the patbo-

d: ts of an acutc infarction exitt, the




comparisen of the findings made by different work
ers b difficult.

The anterior location of an acute mfarction tended
0 be most common In persons mutopsked i the
hokogic d and the rhor bocatton fn
those antopsied medico-legally The arterial drzease
the highest freqoency of an occlmion in the left
anterior descending coromry artery in the former
and in the right corvnary artery in the hatter wasin
accordance with the disuibotion of Infarct changes
Tius etal (28) have repovted a different

Deaths from IHD in Helsdnld1 1970 59

tHonof THD Climcal prospective studies bave shown
that an oorecoguized [nfarction is rre m patents
with previoos angina pectons but more fikely tn
patiernts with previons diabetes or hyperienuon (16)

equally common in both sexes. Old myocardial (n-
farctioms were however dearly more common m
men, particnlarly in the medreo-legal senes Clinkeal
prospective stdes bave shown that nocomplicated

of Infarcions 10 & series of sndden unexpected
deaths, 53 % of kesbons located m the anterior wall of
the keft ventricle snd 365 in the posterior wall
When sudden death outside bospals was attibuted
to an acuic infarcton in the present series the
interventricular septum was invotved in a hagh
percentage of cuaes (8] %) Onthe otherhand inthe
aene medico-legal series the interventneular septum
was Involved in only 2% of cases with an old
infarction, i.c. an infarcton afier which the persons
had survived. The present observations sugpest that
the risk of sudden death is bngh in association with
posterior lefarchons and partcalarly with infarc
thors which involve the myocardmm of the in-
terventricular septom. Clinkcal stodies have shown
tat danperos bradysrrhythmic are
coeamon in the [mual phase of an scute infarction,
especially in mxsociation with ixferior kesioms (2, 9).

There was o difference in the suze of the heart,
the prevakence of an oid infarction or the frequency
of coronary occlintons between persons antopsed
bn the pathologic and forensic departments. The
ratho-aratomee condition of the bheart before the
fatal attack had probably not influenced the distribu-
on of persons dying suddenly outside and those
Yfaxg'in'noprtals. The prevalence ol ntarct scars in
lthmcmunumvcryunﬂuioprvﬂomﬁm—
kg3 i a commarty study 1n Rochester 77) asenes
collected from several centres in Finland (18) and a
Swedinh sernies of medically unatiended sodden
deaths (30) A higher prevalence (69%) of old or
healing infarctions was reported m a series of deathy
from an acite mfarctron by Scott and Brggs 04). A
ciinical history of a previom infarction has been
reported i only about 30% of persons dying sod-
dealy (4 6) A common finding in postmortem sercs
b that the pumber of myockrdal scars cicesd  that
of clinically recoguized episodes (1 25 30) Trtuset
! %) found a myocardal scar fn 18 of persoms m
whom tadden death was the first cinical manifest-

angmaio a populaton s about as frequent in w emen
a3 in men but IHD in women s clearly less often

by an attack of infarction (1) Accord-
ing to Lehn (13) the beart weight rato in healthy
memn: healthy wornen b5 about 1.2 1 The mean
vahwes for heart werght in men and women 1n the
present material were related 10 a swmlar way
Although the difference tn the absolute heart size
was marked betw eert senren. the candiac enlarpement

cal Schences m Finband, the Fiemsh Heart Asyocston sod
the Poay [man Aby ermmen Foondatron
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ISOLATED YALVULAR AORTIC STENOSIS

Clinkco-pathological Findings in an Axtopsy Material of Elderfy patients

Johan A, Andersen, Birgit Fischer Hansen and Kjeld Lyngborg

Froa the [astituse of Pathology end th Medical Depariment
Sandly Hospiial Copemhagen, Dewmari

Abzract In s review of 2357 actopsy reporty from
senerd hospital 20 patisty, aged 63 or above, kave been
fomd 10 kave prvere Bolied valvelar sortic stenoss The
Gagnosls was made 07 sugpested cinically in oaly 5 cases.
The choical fisdingy »ero ofien eiypkal, g the BP
acxplitads ws sbove S0 manly In 9 pethents and 4 had

ignificant coroaary
srierioacierosts was fomad In all but 2 patients. [a 9 pethents
infarcton in caws

iy s
culy tirongh & mCroscopic emayme test (NITORT
method),

In recent years the beds of medical departmenn
tuve increasingly been used for of clderly
pldumAllhwd:hn-'tdhmalnlhnmm
are mainly of schaemic etiology rarer canses of
Reartfallore are catarally also met. We bave recendy
loﬂ:ndmn-nmberofddalyhm‘xp-ﬁ:unu
*topsy were found 10 bave molated vabvular sortic
stenoses (IVAS). The purpose of this paper Is to
memwoﬁdﬂmpm
these caser.

MATERIAL AND METHOD

The materiad conists of 20 cases (9 wem and 11 women) of
TVAS aged 65 or above (ramge €5-9). The averape ape for
42 wh 716, for women 77.6 yenry The agr mad sex
trhwtion appeary in Table 1. These Crses were found by
SI0pSY reports from the Lrstinrte of Pathology
:byﬂwm.duuzu 1963 — Apcd 1972 TH Tesn-
rTYs

Complate mutopry of the beart wiy pecformed m aft
cascs. The heart wis weighed ead the ourT denenuons
were mcowred transversely alboog the sokctts corbaxrn
and loogitudimlly from the kxtter 10 the ap¢ cordes The
osti of the eart weve coplored and the size estimated
The type of IVAS was evalmated according b the critermof-

RESULTS

Clinical fIndiags (Table I). Fourteen of 20 panenty
died fn & medical department. Of the remainmg 6
patients 4 were admurted 1o a sorgical ward oneton
gyuecological ward and ooc to an car Dose and
tiroat department. Two of the 20 patients dwed
within 1 hour after admrssion, one during the flrst
day $ withm the first week and 3 withn 3 weeks
und 4 21-30 days after sdmboon.

Ten paticaty had had symptoms attributable 10
sortic disense for [ year or kooger Sforkasthan /
yoar Informznon about 5 patients was imofficient.
Fifteen patrents had dyspoea prot to hospialzaton
during which they died In 3 patients oo dyspnen
poor to admdssion was noted, information aboat 2
was isufficient Ten patients had precordial
prior to admission, 6 dud not bave Ind casesiths not
known whether they had precordiad padn or not.
Three paticnts had syncope In 7 it was not dexr
whether they kad yyncope or not. Aortc stepous
(AS) was dhrgnored dmecally in 4 cases and comi-
dered in 1 case In 15 cases the dhagnosn of AS was
00t menhooed. Systolic muromT of typical bocation

Aces med
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In our experience LVH s soen i the ECG vy
present in 17 of 19 cases exumnined (1 of the 2 cazes
who did not show LVH bad only standard fesds
taken). Although the presence of LVH #n the ECG
should pve support 1o the mmpkcion of AS &t should
be remembered that it is ddTicalt to know whether
the exablmbed criteria for LYH aiso apply 10 the
clderly and thet other causes of LVH ey

are present fy in the elderly

Useful X-rwy examination was only made in a few
cases u3 mentoned  due 1o the patlents cfindeal
coodaion Enlargement of the keft ventricie and difa-
ution of the ascending soets sz signs of sortic
vafvular stenosis These signs were also found n the
majotity of our caves In the ciderly they erc
diagnovucally less heipfol »a they aré commonly
seen b other dbexses wxch o arterial hypertension
and srterkosclerous of the nocts wnd the coronary
arienes.

Thas sty does nok allow any sonchision as1othe
progrosis of severe IVAS Tiirtesn of the 20 pa-
tfeats dled however 2 of them maddenly directly 23
& comequence of thelr heart disexse In 4 other
ey who died following operation TVAS playeda
sigralicant rofe. This in 17 of 20 cazes [VAS was the
mwjor camse of death although & number of con-

» Inctors exbted Among the findmgs st s
the most noteworthy s perhaps the cxtent of
258t fn coronary arteries Only 2ol the 20

Jents dxd not have modenate to severe diffuse
wrteriasel Almostoech ocalized stemsosis

i

The high fncidence of myocardial infarction found
in this suxdy bs partially due to the e of the Nitrp-
BT method (1) xe myocandtal infaretton tn 2 cases
wx1 00t $¢¢n by ordinary gross examisation but was
demonstrated by the former method. Az regards the

b is oL IVAS the distriby wding to
Whmﬂm“ﬂbhmtﬁmﬁurw
ings of Pomerance (12}, Itis thus our conclosion thet
TVAS and death dus to heant fefhae are cocumon
among eiderdy patients Severe and obatructing
artenosdlerodds of the maln coronary arteries b
found in the majonty of these patients, If valre
surgeTy s considered fo tids age proup, visusiizstion
of the coromary rieres should be contempiated
since operative mortality amoag tnselected eldedy
pathents wotkd be expected to be high.
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of the coronary arieries was, moreover found b 1

patienty
These findings are In sgreement with those of
Raoberts ct sl (13) In our materml we thus find
Dothing 10 support the view that paients with [VAS
olien show very inttle artesioscierosis of the coro-
nary vessels por go we find a haus for the theory
that the degree of TVAS i3 inversely propovbonat to
the degree of coromary arterfosclerosls
mentioned by Horan and Barnes ) The incidence
of AMI is high in our matenal (45%) Kumpe and
Bean (3) found m & similar material an moldence of
12.1% Robertetal (13) 45 and Bergeronetal 3}
m]y3% A:hxhctvohnurem we find that the
were nonthromb two-
Lhﬁdsdmchﬁmm{nﬂnmramdxumpc
and Bean (83 were of the same type  These findings
e In clear contrast to the previously accepted
opendon that AMY fs sefdom seen b panents with

IVAS )
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proven crvey. Medicion 17 139 1548
% Levine, 3 AL Chwical born disemes  Baonders,
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THE FREQUENCY OF SECONDARY HYPERTENSION

Karine Bech and Tage Hilden

From Medical

C DNal.

tho calied peimary hypertemion In a certsin
roep bowever the hypertension can be attributed
to d and i3 therefore termed

tion. This fs of course much to be preferred to
Prokonged drug therapy which in some cases b
ot well tolerated

Coasldering the high incklence of hypertension
Toubring treatment in the general population
::!'mdyofhypeﬂmﬂw pabents with the ob-

sequently today & much dncussed toplc Soch in-
Tevtiption mt, of course be refated (o the i
Shdaace of curable—hyper

Mwmwmﬂdﬂkemmm

OX experience in o B
pe » group ypertensive

3 159

PATIENTS AND METHODS

Swce the vales of seraes winch s irtended to clan-

m 12% of the cases and cemography m 44%. Thesm
were mot made o the
pubent died thortly afier admisnon or f procoumced

IR before coommencoment of tTaiet (A mors de-

Acta med scamd |37
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Table L Indications for antikyperiensive therapy

Table IHl Incidence of renal dseares

Orpank: changes Diagoels
Ocular Hypm?vahemhopam Bileteraf remal
',ma."’”“"'ﬁh e ' by
ot fi
exndatey w% ;
grade 11 in younger l';}dncy: 3
patenty Medulhry spongs kidney 1
Cantlal Cm"“f:;;“"‘“‘ U oseral renal diseases
Past myocarinl infarcton Conpenital aplestic hidney ‘
Cardiac i—{ kidncy [3
Pathologica! ECG Nm:yf:hmﬁ H
Cermbral Acute encephalopathy Renal dysplasia I
Paxt strok  (sartable
exes)
of phacochromocytom, the ooy ax s
amoke krper fomd by Xa3)
tension &t the age of I:-;nﬂcBP(-mHn v ttied to the ey il
P it the paticnts—at keast k those below the age of &

>110

remainmg 104 p bests the wsts were oeitted in 38,
In whom the dugnoin of phacochromocytoma coodd
be clewrty exciuded ot would be of no clinical Interest.
the retrompestrs  tudy  bowever we realized
that 66 paticnts the wul should tave been done
routinely although in thesc cascy there was no clinical
cvidence of (It wll

Ba_Lunzel *

contraceptives. We have pot made any sysiemaic b
quiry as to Intake of Bqoorice

RESULTS

T}ndmﬂhﬁouuf!hempnﬁenubﬁ'ﬂ'}
Tabic 11 In 7956 the hypertension had to be sk
fied as esscntal,

Bilateral remal disease was found in 45 pabess
and unitateral reml disease In 16 (Table I
Only one patient underwent surgery s Hyar
old fermale with congenital aplastic kidoey but
outcome was poor All other patients received é
treatment.

Rensl artery stenoals was fornd of stroagly =+
pected in 74 patients (). In 9 cases we weT
however upable to confirm the flodmg of res>
vescular hypertension. Nine of the reminisg I
tients recerved drug trestment irstly becesse 8
pmvedn:ﬂymampﬂcmddfccdn(épﬂm"
and secondly because surgery was co! card
( patieats) Five patients underwent ©B7T
three became normotensive one improved 1 #
one patient the condition was unchanged Fel?
onc female with symptoas of r
perplasia b stll under cbservation ber BP &

In 5 paticots (classiied as special o008 *
Table 1I) a specific endocrine etiology % =+
pected Oneplhmwilhhypertcmh‘ld"dd:]
scmhyhnduverywunmrtd”"'d



~~Table IV Evaluation of cas 5 with low sersm
“yotazim level

Recutving
tresded  curetics

o
ge
E

£

‘MmmemmmﬂMmydmmﬂc
el cavse In three patients changes In the
,/tin and aldosterone levels were found wiich
wwere incompatible with primary hyperaldostero-

ﬂlhaensumbnhymndwmad:qmldy
“ootrolled by drug trestment. One putlent bad
+ Terner s syndrome.

N Two cases of primary hyperaldosteroniam were
found and b both the hypertension was refleved
bY sxgery Since primary hyperakiosterontsm
m3t be sespected in any case of b

Freguency of secondary hypertension 67

Table V Classification of the etiology of the
kypertention in three series

Kesnedy Hoodand Pres-
ctrl. Biork em

“ @ scri
Na. of pata. 7% s &2
(=) %) o
s » Al
remal disexse 77 L9 33
Unilatersd renal drtente 95 19 3
Renal artery siesonhy 61 a7 50
byperaldorte
(-5} 0y 0.
Cushing s syedrome - [ 8]
Comretation of sorta - 10 -
Ocel - - 1.5
Orber cases - 244 10
exsmined 37 L

In two younger patients the consumption of bq-
Dorice was cxceydlve but the increme in BP
was not remedied when the Intake of Bqvorce
was stopperd. No cases of coarctation of the sorta
were found.

DISCUSSION
A fow surveys of the same mature as our sody
have been made. Our results and those from two
ealier studey are summarired in Table V. Howr

*¢ shall deseribe the cases in which the serum
| potissin levels were below 3.5 mEqL, le 20
Cumtrested patlents and 21 petionts who received
d’wmulhacomwdtb:nndywm
":ﬂﬁmo{mrdxr the came we

iremaining featimes wers ssessed on the basis of
rie clmical conne or at autopsy (Table IV)
# Apart from the two cates described above pri-
«mary hyperaldosterondsm can in our opinion be
¢eacluded in the remalniog patients

o Ont case of phacochromocytoma was found
y=d operated on with favourable resalts. No cases

sbelng proved during scvernl observation periods
swith and withont oral contraceptrves. In all cuses
Athe bypertcusion was of moderate severlty oaly
f

cver it b 1y dificult to comparc these
terics sincs both the diagnostre criteria and the
selection of the patients dffer Our resalis agree
well with those foond by Kenpedy et al. (4). In
the materm| prezented by Hood and Bjek @)
the incidence of cisential hypericmsion » re
rmarkably low However the laner series com-
prised two groups, onclaniflable (24%) and in-

chilly selected i that several of the paticnts must
be presumed to bave been referred to the Gother-
barg Centre becanse of special dmgnostic prob-
lans. The sge distribution in the series will
aho exert a certan infloence becanse s b kmown
from vanooy surveys (I 7 9), the camses of
the hypertemsion will often be specific in younger
age groups Plant (8) found sccoodary hyperten-
100 in 705 of pabents below the ags of 35
Ahhough it is reasomable to presome that s
ipectic chology might be detected or sus
in about 20% of the cases when the sen 7t
Acke

rd
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prises hospitalized patients with bypertension re
quirmg treatment, it does not follow that radi
cal treatment will be possible 1n such cxses
Bllateral renal diseasc s present in aboat half
the cases of secondary hypertension (3-9%) and
1n these cascs drog therapy b the treatment of
choice In our material 14 patients had chronic
glomernlonephuts I'hkhmmlbccom!du’tdlhe
cause of the hype: In the Ini

termive patients and also in normotentive persoes,
particularly after the age of 0 Coosequently
when selecting patients for rurpery the decision
should also be based on other exammatiom of
which unilateral remin determimanon b the mou
important. However in many patlents in partc
ular the elderdy drug treatment should be pre
ferred

The incld of remal artery stenosis i a

ﬁmuduﬂx;rmpu:ﬂkicdalhﬁxmed
the reml disexse is doubtful since the concur
rent appearance of easential hypertemsion and re
nal diseate cannot be definitely cxcluded. This
is particularly the case 1n patients with spspected
chronc pyclonephrttis.

The reported frequency of unilatera! renal dm
cxsc as a possible cause of the hypertension
varies greatly (2-10%) and this b5 no doubt ac
counted for by the uncertalnty with respect to
the importance of this etological factor In the
19401 a number of cates were reporied in whch
swrpery bad had favourable effects bot rt appesr
ed Iater that over a Jonger penod the results were
disappomting (10) a good deal of Ptk

sedies of hyperteouve paticnts vanes greatly eg.
depending on the value attsched to the angiogrs-
phic findmgs In our patients we have stated re
nal artery stcnows to be the pdssible cause in
74 (5%) but only 5 were opernted on (15%) With
the Indications which are ly followed 1o
day the frequency of operated remal artery
stenosis would range between 1 and 256 m a groop
of hypertensive patients

‘We encountered two cascs of primary hyperaldo-
tleroosm and one with pharochromocytoma.
The incldence of these mre disesses in our pae
tients agrees well with that found in other series
(Table V) It shoald be emphasized that no cases

prevalls on this pofot. In s serics reported by
Kirkendall et ol (5) a permancnt fal in BP was
obtained in only one patient of 10 operated upon
for cnflateral renal disease

In 16 of our cases (3.5%) unilateral rcoal dn
anconnda:dwbethcpm[bkeﬂohﬂ
cal factor bot 1n only ome casc was surpery
camed out and with & negative resoht. The re
maming patients received drug treatment. How
ever with the exumimation techoique now avadl
able, In particolar unitateral reml vein catheten
zaton with remfn determination, ft will po
dcub(bepou{blctopmdmth:ruuhulmﬂ;&al

of ph by ytoma were revealed by the nsual
screening methods oar only case was found by
X-ray

Fimally we had 7 cascs in which withdrawal of
oral contraceptives pormalized the high BP As
regards this problem reference is made to other
reports 3 6).

As stated [n the Introdoction, examimtion of
patents with hypertemsion with & view to re
vealing any specific ctiology Is extremely lmpor
tant and some authors have muntalned categori-
cally that such exiensive examinations shoald be
performed in every casc of hypertension rc
quking treatment. However such cfforts should

intervention  more When ahng
our series retrospechively we find that such ex
smtaatons shoodd have been done in at least 4
cases, although in two of them smrgery was de
finftely cootrundicated

Reml artery stenowus as the camse of hyperten-
son has been of corrent interest durmg the [ast
10-15 yoars and ks today the most frequent cause
of surpcally treatable hypertension. Good results
have been obtalned fn many of the cases operated
on, but the selection is quite dechive. Namowmng
of the reml arteries found by angiography hs
rarely a sufficlent indicaton for operation, such
changes in the hmen are very frequent in hyper

Acss med. scond. 17T

also be bly related to the available pos-
shhllities for radical treatment. In our series this
was the case or had been attempied in 9 patieats
of 482 lLe. In 2%. Hence it must be res-

Lews, ] W Hypertension lo tho yomog. Quat
J Med 36 349 1967
2 Hood, B & Bjck, S.. Tho diagnosia esceel
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Table L Reswits of fine needle aspiration Mopsy with two d{fferent staining techriques

May Grinwald-Grema

Par Age Palpabls peck Makgnent Normal Alaln Cm
o Sex.  (v) sbnormality Cecells cytalogy amytold po:
Growp A

1 ? n + + +

2 4 57 + + +

3 ? n + +

4 ° 5 Absent +

3 é 2 + +

7 A oy e e for vaton

+

s 9 35 + +

9 Q n Absent Blopsy materiad lasfflcient for evaloation
10 g n Abseat +
Group B

I ° b + + Not gamined
2 e n + + +

13 ° 3% + +

v 3 nn + + +

15 é 5 + + +

18 L) 4 + + +
Groap C

7 3 + +

18 ¢ B Absent Baopsy material tnsafficlent for evakaation
Totak: s 1315 41 K14

bat refused sorgery for MCT (pos. 6 axd ).
paticats arc civided kito threo groups A B and ©
\tabie D)
Group A New cases of eredeiary MCT Three famibes
with Sippie s syndrome (22), ahogethar 47

¢ paipable peck abnormakity™ in Table 1) (Ta 4 pathents
(not. 4 6,9 10) aspiration biopry from the thyrald was
hars were mo »eck
abmonmakities.) [n thew famikes 10 mew paticnts with sob-
sequently verified MCT were found (ooa 1 10).
Growp B Now sporadic case (seen (n the Outpatient
Clinic for thyrold disorders). Six petents without keown
beredity for Slpple 3 syndrome were cxamined because of
wodolr golire (nos. 10-13) or meck hymphoghoduler
metastases from primery tnmours, the miture and locatiza-
ton of which was miknown (501, 14-16)
Groap C Cases of earSer operated sporedic MCT Two

Acsa wed. scomd. I¥7

i
28
?E.

tinte the aspiration before the meedie i withdown,
erwise the aspirats will sprend o the walls of the yTioge
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7 Aspraur from MCT sused wih Congo red for
‘-“’""'-"‘t‘-i non-polarced Eght to the rght and with

Wh’d“‘n'“‘"“’“"“\hmmﬁmddm
I the centre,
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wblance  Fig 12 Ch:mndmunanl:d:ﬂnt\pdu.unlﬁﬁ"’
1000 MCT celbs May-Grinwaid-Ghemes, 1000,

g9 T solet sitining ki of amo
thought 40 bo amyiod May-Orbawaid-Guerass.

All paagnibcxtion [EUTE represrnt the RCrOSCOP. (T i (8 Lon
Acts med soumd. 196



|

d Wil be iffical to expel. The wopirate ks carcfaly
socared ot 0 ome of more ghass sfides. the apecimens for
saineg accardmg & May-Orllowald-Glerma being ar

dried, the others kmmediatdly fixed fn $05% akcohal for
vy wh bemmotyln-cosin and slaline Congo (17)
Some unea were shained with dokideme hue sod ¢oin
shone, [t posalble b0 destain okd alides wht acid methanol
0d restafy with alcsbne Congo,  bich was dooe in oot fing

sbderss yakd dep rreen
birefnngenct e pobirizrd bght. Some patents were
biopded several timey, others only once.

RESULTS

Charectristic morpholoty of \ICT crils
[May-Lriawald-Giemsa saining)

Cell size and shape Most tumour cells appesred
Larger than the normal thyrold follicutar cofls, bat all
#4203 were represented op to mudtinuclenr glant cells
(Fgs. | 4). Quite often the cells were spindleshaped
or rangnbr with  deodrite  extensfons. This cell
*hape was very ch ristic and of high di K
sgaficance which can be scen also In histolagical
sections, 23 was povted out by Tatehbi ct al. 0
Fig. 2,

Crtoplazm. The rather abumdsnt cytoptasm ap-
peared amphophliic and stroctureless in most cells
bet in sbout S-13 5% of the total cell population &
Gistinct red gram! tiox was seen (FIg1. .. 3) The
tostes were usmally rather coarse but sometimes
Une and dasthko In a few cells the granaiation
topested a3 a diffirse red staming i port of the
Yloplam.

The granules did not take stain wath eosin alone
424 showed weak metachromana w th toldd ne
bhunmctmim;muruoc stuning they may

U bo delined 1 acwrophific (f the prumary
Franules of proay elocytes) aod ol a3

Medud! rycarei omao 14 ¢

and the smears consisted munly of
poa-specific tomour cefll with ™ 4=
Ttle cytoptasm (Fig 4 pat ent 10

Anclens A most chara~ten tie
high proportion of Houcieate cell In
muldmucieate cellias well merefreq
were neardy always eccentrically ¢ b
cell and were dark and sharpdy wr e
Laupe and distioct nucleol wer
Nuchar pleomorphism was pot marked
glant mulnnuclear cells Mitoses were

In most aspirates the tumour cell we
isolated and 10 groups the mostb o ¢
cver often being fsolated It was nvt d
dhungish the so-called Atkanazy o- H th
from the MCT tomour cells The A Lo
ha ¢ a dark-bipe dusthke granolauoo '
aticted to  part of the “smolegre
(Fig 10) (16}

Amloid In many smears ther wer 1
amorphous lumps of a substance tan (T
or wioket with May-Grinwald—Giemwa ! h
red with hematotybncotln U wafh v e
way located outside the cells but w ~ r !
seemed to be present also mtrscellutarry (F), 3
9) Yith allaline Congo the amyfod »  Iht
common light microscopy (Fig. 7) In polan~J
Light the amyloid showed the chamacten tc gree
birefringence (Fgs 7 8) Material suffiaien: for

evaluation w1tk alkaline Congo stan was

obtamed in 14 patrents. 9 of them were pos o e for
amyloid (Table 1) In nooe of our controls coukd e
find extra or [ntraceflaler humps of amorphous sub-
stance withamylord criterfa. Therefore s e conclude
that MCT amyloid docs represent amyboid and not
only denatured thyreogiobulin.

To wmmrize the whole timoar eel! popalation
looked rather aben in  normal thyroed oell sampd
froman blopsy and d clearty neo-

mﬂphhxwhyth{llypudmmnhdmbm:
dtnct b smears stalned with bematoxybn-cosin. in
;::.lhsm-cuchln;dcnﬂo(uw AMCT cytobogy

The granutated cells had many speciic featurea in
Sommon with the other cells of the population. They
*cver appesred e a fimdamentally separae typo of

plastee (Fig. 6) The charncterfatic cel] was trinngn-
lar with one or more nudlef ecoentrically placed. The
rather abundant cytoplasm had a bright red granuds-
tion snd between the cells and cel] groups some
times also [oracellulardy there were lumpe of
amyhald

cels bat rather as extremes withi the
vriation spectrum of MCT cells to be compered
© & with the fraction of metanin-gramulated cela §
fne necdle samples from maligrant Melanomas.
18 some carcipomas the grumilated cell wererare

H Lo
All shdes from tbe operative specimens were re
viewed, specislly with regard to the occmrence of
amylokd deposits.

In all bot oo patient (po. 10) ther were vanying

A mrd_ s
-
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amoums of amnyloid This patient kad multiple
tumours of peanut size in both lobes, The tumours
were compoted of iniform cells with rounded micled
and rather scanty cytoplmam. The cells were ar
ranged in trabeculae of in small follicular structures
“The tumour stroma was scanty and no amylord could
be seeninthe cal sections Serial
was not performed  Fine needle aspirates from this
patemt, however thowed a few minate deposits of
amy bosd. The amears were dominated by small noo-
specrfic tumour cclls with only few aingle larger
sed-papsied cells (Fig. 4 Thus m this aase
cytology was more informative than hutology The
MCT diagnosls was further confirmed by the rmsed
tasal S-CT and the efevated respoase 1o induced
bypereakeem.
Diagnostic results
Material mifficient for diagnostic evaluation was
obtained in 15 panents whercas the cell yield was
innudTicient for diagnoss1n 3 (Table I). In these three
patients (nos. 6§ 9 and 18} there were no palpable
abrormalities 1o gide the puncture needle.
Correct dlagrasis was establahed in 13 (87 %) of
the IS pauenis with adequate Bopues It should be
noted that one of these was the resalt of 2 “biind®
puncture of the thyrokd region without a convincing
alpatory target (patient 10). Thus 2 of 15 patkents
¢ wrongly diagnosed However in one of these
tents (no. 4) the twmour was 5o small that the
d was considered normal by two clirecans
pertenced in thyrord disorders The other of them
(no §) tad a soft nodutar goutre in which the turnoar
otriousty was hrding. In thes panent the dmgnons
has not been verified by surgery and histopathology
but she beloags 1o a Sipple family and has been
d upon for p Y thus bemnga
certsfied Sippie pene carner Repexted comtrols of
S-CT have shown a succersive mse from nommal to
definitely pathologpical levels Therefore we be-
fieve this patient 10 have multple small MCT fo
widch have been missed by the needle

DISCUSSION

An aarly and wpeafic dagnoss of MCT s of conud
enable dimcal consequence Thrs tumour 1 proba-
b}ymcomn‘mﬂnnhunnﬂy thought but its
growth is sometimes slow and may therefore coocenl
1he histic pature of th : The combe

vascular cmergeacy  sitiations  when  penend
anesthesia and operation are attempted Thix aog.
ments the need for an oasy and retable method of
preoperative dingnosts of ths tumour

At present we are trying several metbods for thiy
purpose In this paper the sttention is drawn 1o the
rather specific cytological moephology of MCT In
finc ncedle asprrates.

Like other authors in Scandmavia (3 16) we bave
long had the atdiude that no examemtion of a thyrokd
lkexion 1 complete without a fine needie biopsy The
subsequent evaluation of the results (27) has showa
thn policy to be justificd even off the cytological
di of follrcular thyrosd B very
difficult (19)

The diagnostic problem at to MCT is different.
This tumour yields a cytology with characterdstic
features which usmlly permmt the specdk dF
agnotls & somewhat asymmetrical tumouwr ccll
with one or more nuclel eccentrically positioned,
many of them having a distinct bright red pramsts.
ton. The amviold deposits with a green birefrin.
gence o polarized Eghi—aho well vnible
May-Grinwald-Giemsa  apd  bernatoryfinconls
tuning—may finally recure the speafic diagrosls,

Once the specific morphology of MCT cells bad
been recopnized, mmilar cells  imterpreted »
Cecells were detected in non-neoplastic thyrohd -
se especally in thyrotoxicosis (12) However the
few and uolated C-cells seen tn such conditions
ocver presented a problem of differemnl dingaoss
m retation to MCT

Why do some or the majonty of the MCT tamour
cels appear without the characteristic gramuhton?
In several other amine-containing cels with eo-
docrioe activities mast cells being the best stoded,
It tms been shown that the granules are probly

dof a matrit 1he fon
exchange propestics of which retain btk the amint
xod the often basic gransle protein (3) Probably
the beoplastic change of the cells impairs the stor
age apsaty Thws in matocytosts the mete
chromtie granules are fewer rmalier and stals st
intensely thaa usm! () In all theae cells we dowot
always know which one of the different sobstanees
sccounts for the charactenstic stuning properdes

Tbewying(mqucncyn(mhccdceﬂtlﬂ"n
M50 corresponds well with the finding that fmr

ol hnlgue could only detect (o

nk-ndrMCT wath Hilateral pheochromocyloms
Sipplc 5 syndrome may cause unexpected cando-

Actn mad_ scond_ 57

mumoresctive calchonin in 40% of the celfs ina cast
of MCT (&)



Evea if only & minority of the MCT cells show the
ceracterispe red gramibation these are of great
& ke ienpx 26). itis of pract~
al and theoretical interest to note that fine ncedle
sspisaies of other nevroectodenmal and APUD-cel)
tenours abso exhibit red gramulated cefla that are
akin to those of MCT pheochromocytomas (Fig.
1) chemodectomas (Flg. 12) and carcinodd
monrs. This resemblance may evoke differential
dmgnostic problems when the blopsy specimen b
taken from a medastiom] or peck tumour Sometimes
mammay carcipomas and hypernephromm hm e
red gramulated cells though seldom or never crest
ing 2 practcal problem (own unpublished observa
o).

As the red granules of MCT are stmaived with
MayGrimwakd-G emsa but not with hematoxylin-
cosin we conclude that May-Griowald-Giernsa
1ocid always be uted w3 a routine staining tech-
i for thyroid sxpirates

Ve also conclude from the present observations
that the cJoudy deposits seen in our MCT specimens
consfst of amylosd As such deposits seem o be
present also within the cytoplasm of the tumour
cells, i appears probable that this arryloid is pro-
duced within the tomour cell This opinion o shared
by other authors (8 .5) The patore of the amylold of
HCT bas not been chucrdated

Anmyiold was foand in only $/14 (6456) of our
Pulients However it is well known that the diuribu-
$on of these depothts bs uneven and patchy and some
unours contain oaly fittle amyloid Thus it 18 not
Surprisleg that the yield of amylosd is rather barard-
O in these aspirates The fact that some blopsics
»ae stained with sfkaline Congo only after destain-
B of urdrhedfixed May-Grinwald-Giemsa
Inears mmy also have contribuated negatively 1o the

The &I puordic resuits of fine  eedle espiration
“‘wlunuwhdamymydmwuvuﬂ&am
W the padent has a palpable abrormalify apd/of an

santiscan to guide the needle the chance
"(Mﬂﬂltrevrn:nuuve cell yield 3 very good.
The diagnosts should not be mussed provided that
e techmical treatment of the smear  optimal. On
the other hand 1o find the malignant MCT cefls 1n

Palients with only small son-palpabl  oemowr foc!
Nay cerminly be difficuit, ¢ g- &3 i the very early

cases found m screenmg progams od fn
tready surgically eated patients However this

*cthod should be tried even in theso cases &3 €

Medulary carcinom  of the thyrokd 7%

offers & chance 10 get a positl e diugnosl with
negiigible discomfort and sk for the patient
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THE THYROID IN ULCERATIVE COLITIS AND CROHN S DISEASE

1 Thyrold Radiclodide Upiale and Urinary Iodine Exerenon

Gunnar Jimerot

From the Department of Intermal Medcine Lindwing Unn ersity Medscud School
Lind dpin,

Abrrect. In order W Jovestigate the prevalencs of wodine
deplgtax n chroo lnflaarmatory bowel dscass tao sepe-

2wt wricary lodine axcresion and 30 patieats wich
sermtive cobtis o Crobe  dimesse were exsmined and
g_-nm-umzmd-.hmmmymmnw
T ptke was compured in 38 ptieats and 36 cantrols.
Tea of the $D patients with chrowke hnfiammaiory bowel
drscase kad & 24-bone Grrary lodine cxcretion les than 40
A, compered with 3 of the 102 controls (p<0 01) Sixeen
of e 32 putsents kad  24-eour tiyrodd 4] wptake of 05

Iodide rs abaorbed mainly from the saall bowel (17)
Ttthen becomes past of the iodale poot from which it
l’himnpbythcthyrddforpmducﬂoudlhymum
2d tkodothyronine ‘The thyrosd hormones are dis-
mkﬂ\:dlo!he'hsuuwhtmmeymddodunlcd.
Part of the hberated hodide is nsed by the thyrokd
i and part bs excreted the clnef excretory routes
betxg the urine and the facces

An carlier stody raised the possibility of iodine
d"-f":m:-:y in chronic milammatory bowel dneass
mmlimdlbemmllmdywulowmputlhe
Pevalence of jodine depletion | patenots with
onke {nflammatory bowel disease and healthy
mdl.

MATERIAL AND METHODS

Tao arparaty sindies were madertaken, o each of which
e patiemts w.ere nyked o complete  questionneT aboat
hmhm-mmmnmwm

g 5 eden

of wea fab mulk and the tee of wdued bk s
cooking The labomtory mmalyses wer mude m the
partsaent of Lmk

Ten of tee 30 paticats kad drstal ciceran olus and 10
bed xsensive or wmverwal discase. Twenty-eigh of cie
peiients bad Crohn  drowcuse foumr of them had ool
norectal lesion, 11 had more wadespresd  olome lewo~s
sod fo 13 the amll bowel was cheefly affected 1
pabents the cobifs was enchuyafied

Each patsent had  pgmosdoscopy end rectal bvop 3
performed together with ruflclope cxamimioo of te
colow and small bow el. Dependmg on the resdty of trese
wodes and the chnical hitory  dogmons of alcerat
colth (UC) or Crobn  drsease was made A dfferential
diagnosls could not be paade inte  of the cases Donag the
time of the undy 15 patests were treated with
& aod 32 wath Forty pabeats.
of whom 13 wrrc on  milk-free deet, savm ered the dictay
qoestomnsire. Ths group sas compered with 10
controbs (38 men 64 women) withowt chuucal endence of
thytoad or gastromicstinal dveass The mesn sgr was

0.8 yoars (raege 1302

T e socood sewdy the thyroad radsonodade wptak evel
was meawsred 24 bots after s orad best dorse of 106y 2L,
2 pomamam ke i scpuTats groap of 20 maks and 18

aense.

gt of the pabests was 2. yean (range 16-57) The

were inady eccordzy to the frcoaEnends-
thoms of the LAEA comsaltunts group (14). [n each crse the:
orinry radlosxdine excrenos was determined from 24
our sample folwing the tet dose In 35 of thyse 3
pabents the 4-boor urmmry iodine qxcretom was also
meaywred sithm  few days before er after the ™1 wxdy
Thess 35 pateewts are mcluded a1 the growp of %0 patacats st
the irst stwdy Frve of the 3§ patimty had dntal and e
extenmve of smversal okoerury colity Twenty-thres pa-
teats bad Crobn  disemse furce of them bhed manly
nawretal changes mine of the otbers had mors widespraad

Acke med scomd
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Ll n 3 £2 [ 4] J$ L
Fig | Correhuonbetseenthe 4-hour thyrold ™1 wptakse
(T 24) and the  +-hoat trnary sodine excretion m 35 pe-
berts wih wdlapmmatory bos o disesse

our ynnary jodme excretron of 40 pgofless ixn
e mdwcation of jodine defiency and an excre-
., 40-70 pry 15 suggestive of meompictely filled
e stores.
Conx ds d h 1be thytoid
tion of radsovodsde and increase s onmry excreton
“4 9 3). These effects are dose-dependent (1 11)
In the present sindy oo sipraficant differences -cfe
found betw ecn patrents treated wath

PRUENT® 0T TREATEY VITR COXTICDSTEROUNS
PATIENTS TPEATED WITH CPTICSTERILDS

== X FESH I LIS PO PATIENTS 90T TPEATED
1STERITS

w174 1]

=== PECTSION LINE FOP PATIERTS TPEATER ¥TTH
COTICSTERAS

L S S R
e

study no shygmficant differences were found betw cen
patienty treated with Salazopyrin® and those who
did not receive such treatment.

The dictary intake of hodine las a preat nfloence
on obscrvations of the type made 1n the present
study The most imporant 10dine sources are in
foods soch as sea fith, mulk and lodized taft. In the
present sidy the acteal amounts of lodine ingested
were not but the of 1ea fah

and thote w ho did not recerve sach treatment. How
ever f the correlation between the +-hour thyrowd
] uptake and the daily anmary lodine excrotion s
contsdered ft appears as 1f cortcosteronds da influ-
ence these vambles and one of them more than the
other Ax matients with more severe drsease are more
Fkely 10 be treated with corncosterods itis possible
1hat they In fact had a more pronounced odine
depiction than the other panents.

Salicylate whach »s 2 coneutnent of Slxrop rint
ahen the protan bindmy of thyrouse (13 22) and
Incrrases oty tymover (1) Hence it could bave
ralfuenced the results. Homever after mpesbon of
Sahzopyno® in theraptunc dosage the setum
concentrations of S-aminosalicybe and acetylS-
anmnonalicylic acids are ery fow (16). Inthe presemt

Acta med, geond. IV]

was the same for pateents and controls and all meed
todized salt for cooking. Some of the patients were
on a milk-{rec dict, but thes dod nat sgnificantly
aflect erther therr unmary todme excretion or thyrold
radiosodsde uptake a3 compared with thowe pathents
who were ont a noa-restncted deet.

The mectansm of wdine depletion does mot ap-
pear to depend on a reduced absarption of inorgame
wdine from the mflamed gut, a3 the same proporton
of the ™1 racer dose comid be detected in the unne
and thyrowd m patients and controls. Excessve kost
of protein into the gut lumen i a w efl known comphi-
cation of both UC and Crohn sdisexse As thyroune
hpmlnn—bound 11w oukd be tempting to explun the

prevakence of fodme dephetion fa these
diseases 23 the result of a protaindoung enterd-
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rathy In fact a receot study has shown that thy
roaine bas an Increased daily fractional wmover
io UC and Crohn s disease (7) The thyroxine pool
was very smafl In some pattents. In some of the
scverely [N patients the daly daposal of thy
rotine fodine was excessive and it fs ikely that,
H the disease b of long duration this could be n
cause of jodine depletlon in patients with UC or
Crobn s disease

In chrontic inflammatory bowel disease a certain
amount of bleeding often occurs even in cases in
which no blood has been observed macroscopically
Inthe stools (18) which could coatribute to the iodine
fosses. Inthat respect ht is interesting to note that the
male patents bad rewhs almost fdentieal with
those of the fermale controls of whom most were
In the fertile ages and had regular meostnmtions.
The practical imphcations of these flndings are pot
yet fully evaloated but it may be relevant that a
recent study in Qxford (6) kas showna

The daily factional turnover of thyrotTine. Acta med.
xand. 97 391975
% Keatmg, F R, J & Albert A The metabofism of

10 Kutschers- Alchb & wnd Jodran-
pelloxekhehem. Minch. med Bachs 10 345 196)
11 Magslonti, M. F., Hommon, L. F & Harschiel, E.
The effect of dosease and drogs on the twenty-foor
boul"'lhymﬁlphk:An:r.lRoenmlel

47 1959
[J.NMNB Corbest,B D Howoor A.J & Pochin,
E. Dutribmtion of mdiciodde b raa. Clin Sc
9‘4051?311
13 Osorio C. Effect of saficytate and dimtropbenal on
the binding of thyroid bormoscs by homen and rat
sevom prowcies at pH 74 1 Physio! (Lond.) 163
151 196
K Report of group of consettants of the International
Encrgy Agency The cakbrabom and

bigher frequency of simple goltre in patlents with
ulcerahive colitis than in controls matched for age
and sex.
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Table [ Bref details of the paslents and controls with a history of hyperthrrofdism

hll-:d‘occwn:nceu(
Case  Prescat Invalvemant )
™ apely)  Symploms m the time of fagnosts of codon Beforo UC  Afier UC
Ammnmu with wicermtivr colils
1 Hyperthyroid symptome Opersted oa. Hiswlogy Extendve 6
cofitls
2 £1 Tremor Myopathy Thyrold tests snd Untrersl 10
ol upuhlmﬁhdh;“hwwnm collth
3 0 Tr:mu Swesung. Falpttatioms. Nervout, Eye symp-  Dinal L}
uptake test within hyper colith
lhymurm:: Treated with drugy
4 2 Tremot Swuﬂn;.Eyttymﬂms.ﬁymldlrﬂ md  Unbvensal 1
Tadiodide uptake test withdn hyperthyrokd cohthy
5 n o hu‘d.ﬂéycnmpl Thyrold tests and rafio-  Dustal 3
oms
mupuhlcﬁwhhhywnhymurm: Treated  colitls
[ s HFMymthuq:tmOwnLcdm Histotogy” Déstaf 12
xic golre collths
7 (] Toxt. Ustseral exophtbalmos Thyrod Untversal 19
tests within hyperthyrokd reage  Trested with smii- cofls
drugs
] Nervunrs Exopht Operated oo Distal 4
Histology: thytotoxcoa(s cofttly
9 ™ Tremor Sweating Radio- Undversal 1
o n wlodakh;v.;:tg test whbin hypert! Tcge colith
Myopathy Twyrodtest  Distl o o
Mmm hhy cotis
nm‘rmu:d'rkh sad Later antithyrodd
]\ kL] lmh Opcrucdun.Hllnk:y‘ Dzl 9
xhoul. Later permicions colitfy
£ 600 controis
Exoph! Sweatmg. Welght ko1 Nervous
T tosts withus hypertiryrodd mnge. Treated
" drugy
2 % Exophtiaimos. Weight toss Th{midlcﬂ.lm{hh
hypetthyrodd raage Treated with antichyrold drugs
3 41 Exophthaimos. Weight loes vty and racho-
hodde uptaks test within iy perthyTodd rungs
Treated with an dreps
4 3% phtations Werght lors. Treased with

Hoapital noten Loy

currence
Exophtbalmos. Nervous, Weght kons Operated on.

The dusgnones of thyrotoricosis sad UC wers made at the samw time

cion of myxocdema that could oot be confirmed On
the contrary het thyTold activity was not suppressh-
ble with trilodothyronine and such a finding is very
rare {n the absence of hyperthyrowdnm or a noduar
gottre (14) which she did oot have However asshe
never kad had thyrotaak symploms clinlcally she
was sot considered to be a case of hyperthyrotdism
The frequency of a firm bistory of hyperthyrokdrnm
hUCpukﬂBm}T‘HTnblcll}.NadHTmc

Acta wed scomd. 197

m[mmdbclmnpnkuuvh.hd.hulcdhhmd
those with more of the col
in the {tability to have a history of hyperthyroidno.

Among the controls five women gave a history of
hyperthyrokim and had been treated for it The
demfls of these women ate given in Table | The
frequency was 0875 (Table 1D ic shpmficanily
lgwet than in the UC grovp

No cases of hypothyrokdfsm were found in the UC
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Tatke 11 Freguency of kyperthyroldism In wicero-
the colftis patients compared with the frequency bx
controly

Hyperthyrokiison
——————  Sigaficance of
N 11 the difference
uwc » ou 37 X9 19
-1
Coatroly 6o 5 08 {,qml

group 1o the coatrol group two men and two women:
were belng treated for thos disease. The diagnosst in
two of these patients could be definitely corfirmed
from the potes. No cases of thyroldits or malignant
thyroad disease were observed

Oz UC paticnt and five cootrols bad been oper
ated oo for pontoxic poitres In cvaluating the
number of observed thyrokd cnlargements in these
two groops  these postoperative cases were re-
garded w3 examples of eniarged thyrolds even f the
thyroid was of normal size at the ime of the stindy
Table II] shows the mmber of visible or palpable
soitrey found by the two observers As expected
there were differences between the findhugs of the
two observers but they both found a signdficanty
higher frequency of enlarped thyroids in the UC
group than in the control group.

Enbarped thyrolds were noted with the same fro
quency among paticnts with distal colitis a5 among
thoss with more widespread disease of the colon
(Table IV} Likewrso the dumation of UC dud not
kave anry influence on the bahilnty to an entarged
thyrold ghand (Table V)

DISCUSSION

A vtody of thrs kind bas two possible sources of
tvor One s whether the control group b rep-
Treatative of the population. Pabents admitted to
the medical wards come froen all perts of the Oxford
arta. They have varying occupatsons and represent
ARsocied classes Their visitors would have the same
d th a rundom
tacle of the popalation in the Oxford ares.

The other difficuity fs the interindividual dis-
NEtment oo the size of the thyroid in borderline
Qses For the iodividnal obsetver the andy reference
Paim ks his own experbence of what Is sormal or
Aboomal “Tis obscrvations are sirictly compars-
ble oaly when made by one and the 1ume obrserver

As expected there were differences between the
findmgs of the two observers However the im-
portant point is that independendy they found a
signficantly higher frequency of enlarged thyrouds m
the UC group than in the control group
It b common Lnowledge that mmplke gorire
usrally associated with rodine deficiency The flind-
ingy of 2 ralsed thyrold madrorodide apteke and e
doced urivary lodine excreton in gasents with
ulcorative collts are comststent with the ocunence
ofan o " of jodine dep mhrs
disease (13). However It is notknown whether these
abnormalibes of fodine metabalism are long
wanding or siemply occnr for brief perrods during and
soon after acute attacks of thes disease. [f the chance
of devetoping a simple godtre A incressed by wdme
loss through the iflamed cotonre mucosa m UC oae
might expect that patsents with extensive 0 um er
sal colals would thosv a higher prevalence of umple
goltre than patents with distad UC end ilkewrse
patients with a Jong history of UC would show 3
higher prevalence of goitre than petients w th & short
history Neither of these expectations hay bee  sop-
ported by the find ngs of Lhe present tudy The
for the pr of sumple
godre in subgects with UC remaing uncertan
The frequency of hyperthyrokiism in UC patents
found in the present study s the highest reported 10
far This may be becawso all the patkenta and control
were Interviewed specifically about thyroed prob-
lems whereas roatine case hrstocies may be defec
tive regarding the past hestory of the patients
It is worth poting that as shown n Tablke I
o oaoaty of the UC patenty with & bestory
of hyperthyroadhm had mdlered from the hy
perthyroxiam before they developed the col o3
fn other words the time of ocourrence does oot

Table Il Freguency of definite thyrodd enlarge-
mentin wicerative ohtly patients and i controls

Estarged thyronts
Sgueficanes of
N thee dufference
Obecrver | Tr=b 199
uc a2 7 -l
Comtrols 60 2% 43 2<BO}
Observer 2 =4 2
vc Bt 3 -1
Controls 60 20 13 as

Act med sond 17
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Table 1V Frequency of enlarged thyrold gland in
wlcerstive colltis In refation to the maximum extent
of the colitls as jedped radiologically

The extent of the disease could ot be decided in § sub-
Jects. Two of them were found (0 bave enlarped thyrolds
by observer | and ooe by observer 2

lLzrolvement —_— of the dif
of colon N n s ference
Otserver |
Unlverslor 122 11 90 =026
extenalve a=l
colith p>0.08
Distal colith 173 13 7.5 N.S
Observer2
Univerulor 122 7 57 Xt=0.048
extersive =1
colitls p>003
Distal cofitis 173 11 6.4 NS

support the vicw that hyperthyrosdhim is a complica
tron of the bowel disease
It is widely believed that immunological dis
turhances  participate fn the  pathogencsis of
hyperthyroidism (5 19 22) Hyperthyroldism ts
known to be assoclated with some other diseases
thought to be Immunologically induced such as
agravis (8 18 21} Addison s discase 2
, 19)and pemicious ancmam (20 25 28) A slmilar
shup s also Blustrated by the assochation
of Addron s drsease with pernicious anemia (1 2)
There is also a strong associatron between myx
ocdema and permacious anemia (27 28)
The thyrokd gland and the stomach both denive

Tabke V Frequency of enlarged thyroid pland in uf
cerathve collrls patients in refanon tod ration of the
colitls

Exlarged
thyrowds
Duration —_— Sygmiicance of
) N L] % the didFerence
Observer | =040
<t s 12 77 I"_l
»>003
>8 s 4 97 e
Observer 2 -
a 55 6 39 rom
003
>3 us 1B 90 s

Acva med scond I¥7

from the primitive foregut and both have the abiliy
totraplodide (10 17) Itks therefore not mrpesing to
fend & high incidence of thyroid antibodses in permic!
ous anerma (4) and conversely a high focidence of
antigastric antibodies in hyperthyroldesm (29). In
Addrson 5 dienae there is also a great proportion of
patients with thyrold antibodies (2)

The colon does pot ave the same embryological
originas the thyrold gland nor does it have the ability
to concentrate jodide Thyrold antibodies occur in
UC with the same frequency a3 in the normal popals-
tion (17 26 30) In ono study antigastric antibodses
were found more frequenty in UC patlents than in
controls but the difference was ot siatrstcally
sigaficant (30) while in another stody these
antibodies occurred with a simitar frequency In UC
patients and controls (17) Adremal antibodles donot
occur with undue frequency in UC (17)

Consequently [t Is more difficult to explain an
ascoctation between thyrodd disesse and ukcerative
colitls on an mmunologpcal basis than the axoch-
tion between thytold disesse and pernicious anemia.
The Balation of a thyrold-stmulating factor from
Clostridiam perfringens (16) may glve a clos to the
refationship between hyperthyroddiam and chronke
inflammatory bowel disease However this factor
needs to be further studied before any conclusions
can be drawn. It Is common clinkeml experience that
both hyperthyrowdism and acute attacks of UC often
seem 10 be initiated by psychological trauma in the
sctting of emotionadly stresaful sitmtions Itis there
fore tempting to asenbe the association between
these two conditions to psychosomatic factors
which could mitiate hyperthyrosdism in some sub-
Jects UC inothers and both these diseasesina few
However McKenzie (19) has sad of hyper
thyrokdm that “despite a vast Hieratnre on the
subject there is no cuuvxmirr; tvidenc: of how
orif a psych d or L "
concemed in the apparently complc  pathogenc-
sis  #nd the same fs certainly true of oleerauve
caliths
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fodtas cam be 8 cx19¢ of jodine depletion in some patierty
witk kagsianding wd scvery disoase.

An earier atudy showed cvidence suggrstive of an
Increased prevalence of lodine deficiency In patients
Wi theerative colitfs (UC) or Crobm s disease (10).
A hiypotbesis was put forward that the fodine deple-
tioo emght be due to creased losses of thyroxine
fodine The present stody wes nndertaken to find out
I patlents with UC or Crobm s disease had altera

Yoo of thyroxine (T,) metabolnm in keeping with
Dot bypothesis.

MATERIAL AND METHODS
The experimeptal group consisted of five putisots with UC
500 X with Crot 3 drscase The mean age was 315 years
fmge 18.55). Ax shown in Tabie | four of the UC patients
bed extewsbve or medversal

atgly I At thre tmee of the stedy seven fL |

corticoaterolds. Oos putlent Mo modemat fover “
time of the stody while the othery were onf trie TH
putient groop was compared ®ith exght beahh .ontrol
Donig of w ko was on contrucrpeives or hay othe ot
tion, Thet nicast age was 35 9 yours (raaga 71—

That tirytoid was first biocked by grvmg %) s potasaun
lodide orally in two dnded doses over e courss 4
‘ blockade by

€0 g
fodude given ocally twico duly throrghomt the toddy peread
blackade biood

Thés was Franecaasely
followsd by xn L. inection of 10 xCT -T x mormal
aline

T babclled with ™[l 3 3 position, wih

dally reiwtion
0.5NT1(25). A thyToed count was performed 24 haury alter
the of=IT sed with a shfier couot of

3 of the 11 puients had kont weight
O3-127 onean 11 4 kg) and were Jodged chricaly to be
Soverely . while the remaning fivo » a7 skdly or moder

the thigh 11 cootrol timue. The distribotion volome was
calcataied from the woght, uting cquition 5 8 computed

Act med. 20w ’

1






Thn rold In wiverative colitls and Crohn s dlsease 11

91

Table Il Resnity of the study and statistical cafcwlations

ETTI=sxtmthyroidal T lodme Tof=T jodine

Frac
Tl Distri- tooa! ETT1
12963  botien dally ETTI pool/ TAds Telds-
Bwt. vohmw 71 tumover pool 70kg  pomlid. pom¥d/T0kg
g 0w M )y 0 0 g (=0 (]
L Mudly or
il pabents (i)
Menn 617 37 0.7 6l4 T4 897 4T3 M5 sio
is 07 12 om 15 Q9 %0 104 10
SEM 3 3 oS 03 07 Bl 02 46 46
L Severely U putiemts
{x=f)
512 s s 420 170 3168 4730 ™0
3.D 27 13 o 078 34 138 11 18 404
SEM. 3 07 12 032 14 s14 1036 165
TIL AR putient (a=11)
Mesn %60 316 "7 309 143 3500 4641 437 83
sD 17.2 13 24 126 39 1046 W90 133 23
SEM 52 04 7 038 1.2 ls 570 48 99
IV Cowtrobs (x=8)
Mewn o0 41 1n4 63 103 4542 4732 H£9
87 10 a7 06 10 nse 1131 13y 107
SEM. % 04 03 o4 04 40 K0 46 3z
Sk':i‘uhncedﬂrﬁﬁ:m
t 1647 Q121 1281 4074 133 LT 0.3 oTis 1497
Id N3 NS, NS <0005 <001 NS NS NS NS
m-Iv
1 1T o 1839 31627 3¢9 1958 0178 0I79 I 496
» NS NS NS <0005 <ot NS. N NS NS
v
t 1910 0367 215 32 sS4 100 dom 038 1909
14 NS NS <005 <0001 <000l NS Ns NS NS
DISCUSSION

The sensltivity of the whole-body counter psed in
this study b not dependent on the distribabon of the
botope in the body (27) Hence, there b no need to
mensare the patient a differcnt postions &s was
done by Oddie et al (15) It s koown that commer
Il ™[ T cortmos radioact ve imponties, mainly as
lochde (26) A certain time b also required after
Ingection for distrib and of the

Normally about 9-16 % of the inpected I T b
excreted in the facces mithin 3-1 days (1 4 8 13
%) Heoce the dfference n the frequency of bowed
motions between the controls and the patkents may
iofloence the results but §# & probably of minor
importxnce when the sibpects are stndwed over &
period of 610 days This view b supporied by the
fact that seven of the pabents (1 ¢ of wbom had

labefled By using the valoe 3 boaryafier
infection of MI-T a3 the 1005 valoe the inflaence of
achonctive impurities 1 largely eiminated and the
time requated for distribution and establishiog a state
of equlibrmum #s available. The T} vahues and the
daily fractional turnover in the controls are 1o good
agrecmert with earber publshed resolt s found by
the blood disappearance carve (4 6 8 14 .5)and
also by wbole-bydy counung (15)

i T} had oaly one or two
bowel motons dally so H scems that
dmrrhoca a3 such is the rewsoun for the ddferences
between the patients and the controls.

No apprecisble differences were found in the
present sty betw een the pabents who were teat
ed with corticosterod undﬂ-oxuho-mmo(_
Nertber did corth id's Lrefh
dmdrncdeplcﬂminnc-rkutudyo(p-nmu-im
UC or Crobn s disese (10). T mctabolism ks safd 1o

Acta med scomd
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Flr 1 1 thyroune dsappexrancs carves i thive of the
pebenty

¥, Jnih d by 43, although the re
are mather meomtent Blomsted: sod Ein-
lh!oundlsxzmﬂamlmuscmuﬂmy n
Yy ater sdminninanion of fandy large doses of
weosterods  but they alto woted & decreased
Taccal outpat, even if not of sgnificent magrnde
Inghar and Fremkel (9) found that corticosterosds
induced an mcreased frachonal wrmoverof T anda
redoction of iy dhuibouon space with an un-
changed smount of T iodine drposed of per day
Asother sindy on the other hand showed & re
duced fractioma] turpover rate of P} T and afaurly
uchanged distribetion volume (11). The daily T
e dhpowal wat redoced 18 most of the subects
studied. It therefore seems most untikely that the
thoct T§ and increased dally fractomad turnover
found in the patients m the present stody sere doe
W treatment with cortieosteronds
It 5w ot known that many magor diseases change
theof T (2.7 12,70 .5) b exacilybow the T
tornover i repnlated B ot known, Both UL and
Croba 3 dnease may came heavy loss of peotein
throogh the inflamed gut (28% As T whxh

Acr et srond 19T

protanbound m plasma, moves across the

walls in the same way ax albumin (17 &) & is
postible thxt incressed smoonts of T coutd be ex
aded mi10 the gut fomen and there either be exsreted
1z the faeces or be bsoken down with reabsorpuon of
the iodide wlnch i then panally excreted into the
urine It may be relevant that in the nephrotk
syndroo: comderable smounts of both T and T

bindimg globalin are found in the urine (21 221 A
thorough ttdy of the nephrotic syndrome show ed
that patients with thrs condition had & small extra
thyrokdal T sodine pood and & high daily fracteonal
tenover of T (%01 The daily disposal of T sodmxe
was mboat the ame 11 m normal contrals bat as the
amoant duposed of in the unne was o burge the
proportion metabolired by the body was lews than
sorrral ft wat concluded that the incressed dady
Tractiomad tornover was direstly due to the mcrrased
tosses of T m the unine and facces In the present
study the daily disposat of T rodine was the same 7
the panents and the controly I & proten-iourg

pa. by and blood toss sibute to the fosvwes
perhapy 2 contdenabie proportion of the T rodme
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&sposed of per day could be lost in this way Itlsalso
possible that a state of lodne depletfon coud be
Induced in some patients i the losses were Large and
the disease of toog doraboe, and even more 30 if the
iodine stores were sl at the beginning of the
Hiness. A mhbed radfolodide uptake which s found
In states of jodine depletion was found m about one
third of cases of pephrotic syndrome (21)and In 42 %
of patients with UC or Crohn 3 discase (10)

When the daily T jodme disposal in the present
study was corrected for weight, thiee of the 11 pa
bents disposed of more than the mean +25.D of the
coatrol groop. If sach a process continues forlong u
state of Jodine dephetion can be expected This mmy
cplain the finding that 205 of a group of patents
with chronw: Inflaramatory bowel dsexse had a daily
urimary jodine excretion of less than 40 ug (10) In
that amndy it was suggested that the increased pre
valence of kodine depletion (n UC and Croha s dis
exse could be due to cxcenijre losses of T and the
present study gives support to that concept.

Another possible explamrion of the short Tiof T
in UC and Crobm s diseass could be an increased
demand for trilodothyrondae (T,) It is well known
that T b partly the source of the body T (5 19). Of
the dafly T production 33 S has beea calculated to
be converted Into T and thes process accounts for
41 of the dafly T producton (18). However pre
wm“'“!hml by the present
suthors oo T metabolm fn UC and Crobn s dis-
€ase bave sthown the same T tornover rate In pa-
themty and controls and a1 Least In some paticnts &
Jow concentration of T in seram. Therefore the
increased T turmover In these patients does not
:emmbednem-nlncruwdmuvwmno{T into
*

The present stody has shown that T kas & b
cresed cally fractioma! turnover in severcly ill pa-
theats with UC or Croha 3 disease but further work s
required to determine the metabalic pathways and
routes of excretion.
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Table 1 Results and stanstical significance of the differences (S.EM within parentheses)

Fy
TBO TBPA Tt hr;;'l'
(1825 (140220 Alumia (963 Tyt 0142
AN m)  wg10m) (42518 EI00mD  (B0-120F) g/ HO0 i)
A Al paticmts 39 3 363 44 1060 44
(=20 [(¥3) as us jLR)) [L35) (LS )]
B Cortcosteromd-reaied pathents ns 77 29 ) ieo 44
amiy (1% . on w5 [eZ3] 3
C Paticris not trested with b: B 1 903 «3 49 MO 44
1 ns My 2.6 on on .
=10y
D Controhs 193 LV 3 6.4 4e Li2] 39
(=20 o9 an 14y ®.2) [ERH) on
Statisteal shgnificance of the
differences
A-D 1=3 5 1=491 14 26 1=0.52 1) 88 =17
p<0.005 p<0.00( p<bool NS NS NS,
BD 1={54 =4 03 1326 1=073 =30 =101
NS5, p<0001 p<0001 NS p<001 NS
<D 1=3.3) =379 =207 =T =00 =212
r<0ons p<O 001 p<0.08 NS NS p<tny
B-C =2 =073 1#2.32 r=133 122,50 =008
PO NS <003 NS <o Qs N§

Both the corticosterokd-trested paticnts and those
who did not receive such treatment had significanily
tower TBPA snd atbismin valoes in serum than the

ols. On the other hand pabents receiving

3 treatment bad significantly fower

' abumin values than ptients not receiving

£ treatment TBPA values did pot differ signifi-

canly in this respect Thecurrdu}onbcmeen
TPBA and albtmin was signilk when exth

49 range <3-10 pUfml) and 1n aft controls (mean
6.2 range <3-10 xU/mi).

r
DISCUSSION
Thyroxine in serum is normally bound by TBO
{75%) TBPA (I1S%) and albumin (10%) (20
Hypoal s & well known consequence of

for pabents and comtrols a3 onc groop (rw=0 620
p<0 001} but imigmiicant in the patient group stone
=0 429 N.S) indicating that the two proteins do
ot beave identically
The Ty-test valses were higherin the patients than
in the controls bant the difference was not sigmfi
cant. Treatment with corticosterosds resulted {n
signfficanty higher Tytest vatues compared to the
coatrols and als0 10 the patients not recelving soch
irestment.
‘The free T index was amilsr in the patient and the
r.ml.ml poups. Paticats who did not receive
frad sigrufl higher free
T fndex than the controls. However In the total
patient group oaly one patient with a free T, ndexof
$7 tad u valoe above the upper normal Gmit.
The TSH level was normmal in A} patients (mean

Adte wed. scand. 1Y7

UC and Crohn s disease doe 10 increased faecal
tosses of afburman (27} This was probably the canse
of the low serum albumuk ir the presem patients

TBPA s usuily decreased in sysicmic disesses
U 15 17 22) The decressed TBPA concentra
thon has been sttributed to decreased syatheshs 115
25)butalio insome cases toincrensed degradation
{18} Asproter-bound T moves across the capstlary
walls In the ame way 33 abbumin (16, 29) un
potsbie that incressed gmoimts of TBPA could be
exwded into the gut Jumen and Jost in the facces If
s0 both decreased syntheshs and increased degrada-
tioa could be the cairse of the reduced concenmation
of TBPA 1n UC and Crofm s disemse

The reason for the fncrease in TBG is not knownt
s it s ciaally reported 1o be pormal or reduced in
systemic disexses with the exception of Lver ds-
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emse and acote Intermittent porphyria, Ia whxh
rabsed TBG values have been noted (6 12) Liver
divease {3 not frdfrequent In patents with UC or
Crotn 3 discase. However usmlly the histological
Kver changes are mild and the liver s grossly dis
cased only in a small proportion of the patients 20
21). The present patienits were not thoroughly in-
vestigated for the occwrence of biver disease but
none of them had any climical evidence of severe

than {n healthy controls if the free T Index truly
reflects the free T concentration in serum
Corticosterodds are known to increass TBPA and
decrense TBG (10 19) This is partly coaflrmed 10
the present study as corticosterosd-treated pebents
had signficanty lower TBU values than petients
who td Dot recerve such treatment. On the other
hand the controls and the corticosterosd-treated
ptkm.lh.ldd':nmtTBG levels, indicating that

Irver disesse and bilimubin, and ak-
altne phosphatase fn serom were normal

Raked TBO and TBPA values kave also been
reported in a patient with amalbuminemia with rever
sion o normal when the serum albumin concentra-
thon was restored (5) In the praaent study three
patients with high TBG values (3740 pg/100 ml
piaama) bad noroial afburin values indicatmyg that
the increase In TBG b pot m compematory
pheoomenon {n UC and Crohn 3 docase,
Iocreased TBG concentrations have been re
ported in soch goographical areas where fodine defl-
ciency b common (26). Evidence of jodine defi-
clency i fakly common in UC and Crohn s dixemse
(8), but our paticnts were not investigated for the
occurrence of bodine deficleney

No definite ation of the concen-

id m UC and Crohn s disease
lm‘uaeureducuuua{modmviumcrnudm
synthesls 5o that the TBG level becomes normal
‘This phenomenon together with the decreased coa-
centrations of TBPA and serum afbumin i probably
the of the slightly & 4T valvssim
corticosterodd-treated pabients compared 1o those
not receiving such treatment. That corticosterods
reduce the T and incresse the To-test values s well
known 2).

Patents treated with cortcosterokds had a sg
nificantly lower serum albumin than the patients
who did not have soch treatment, while the TBPA
valoes were Jower but not significantly s0 As
corticosterolds increase the TBPA ooc would bave
emcc(cdtbe’evﬂnc;lobehpbcrb:lh:

trabon of TBG in UC and Crohn s dsease can be
mven at present, bat subchinkeal liver dhexe in-
terfening with catrogen metabalnm cannot be rabed
out. Thes my be supported by the fact that the
heghest TBG values were found in female patients
On the other hand todine deficlency which {s more
common ia women, cannot be ruded out either
The increase in TBQ appears to compensate for
the decreate in binding aites for T on TBPA and
slbominasthe T concentraton in serum for both the
Patients and the controls was almost {dentical T,
which otherwise would be bound to TBPA ot albu-
min, i pow probably bound to TBG This would
imply that a refatively greater proporttion of the T
bindig sites on TBG are occupeed than normally
The values from the Tytest, which reflects the
mimber of free bindmg sites on TBG were also
shghtly ahthough not sigodflcantly higher in the
Patients than in the coatrols. This would also helpto
preserve & normal concentration of free T ka the
serum, and the normal TSH values Indicate that the
concemtration of free T rs atlenst not subnormal On
the contrary the f ec T conceptration In serum may
be woghtly higher m patients with UC or Crohn

disease nbnmmllruicdwiﬂnmmcgtrmd

7 W

idtrexted H there 1
reason to befleve that the cortxcosterokd-treated pa
thents were more everely (1 than the patients who
did ot recefve soch treatmrent. As harger amoants of
protedns are bost via the facces in patients with severe
inflammatory bowel disessc than in pabents with
moderate or mid severity of the dease this could
beth why the corth d d patienis
had kower TBPA and albumin in serum than the
patients not receiving such trestment. [t 1s also pos-
sible that thn coald contdbate to the lower TRG
values in cortk ed patients cd
10 those who dxd not have such treatment.

The findings presented bere show that in UC and
Crohm s drsesse changes 1a the concentratiom of the
thyTodd hormene bunding protetas can occur which
s0ometimes may canse alterntions rn the thyrod testy
30 that hyperthyroldnm can be suspected o ps
thent with darrhoea weght lovs and sometimes
anviety whech all are common findings m UC and
Croba disease amned T and Ttest valuomakes
mesdiegnows of hyperthyrosdram exsy As & thyrodd
mdiomodide uptake test often shows aptak  yalues
within the hyperthyrsd mange  pr shahbly due 10
odine deficiency sueha m sdlarenis) even
to make (M) Thr ¢ multhm has

s
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“pscudo-hyperthyroidsm  (7) and & further exam-
ple of this condition is provided by one of the pa
uents in the present serfes witha T 1level of 70
p3/100 ml and & Ty-test value of 124% His free T
index of 8 7 was also high After treatment of his
bowel discase the thyrold tests became normal
There is an increased prevalence of hyper
thyroidsm In patients with UC (9 Hence in
patients with UC or Crobns discase In whom
the thyroid tests give rise to a suspiclon of 18
hyperthyroldism, which is not cimkally clear-cut, it

of ver damage i mum on the distribation and dupotal
trilodothyTonine J ciia. En-

=

Odel, W D R:yfa'ﬂ P 1.&Ron, G T..Slnziﬂcd
method for

partialty

bursan thyrokdstmulating. growth, |mcuun,.-ndrd-
Ecke stimedatiog hormanes. ] Lab chin. Med. 70:973
1967

Oppesheimer ] H Roke of pasma prokeins In the
blading, distribation and metabolisn of the thyrokd
bormones. New Engl. J Med. 273 115 (968,

Is necessary to perform a triiodothyronine soppres 16 T o0 & 3 B
sjon teat in order to conflrm or rule oot e dmgnosis of ¥
mdnﬁﬂymbkmmﬁu
hyperthyroidnm the plama
nﬂir\kw\adlhyfmht-‘"l-dWLJ chn.
Endocr 46 T62, 1967
17 Oppenbeioer J H Squef R., Surks, M 1 & Hauer
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INHIBITION OF ADRENAL FUNCTION IN MAN
BY HEPARIN OR HEPARINOID Ro 18307

P W C Kloppenborg, A F Casparke

Th J Benrasd and C. L. H Majoor

From the Db ision of Endocrinclagy the Department of Medhcin  Universily H spital St. Radocd
Nimepen The Netherimnds

Abstrect Heparin und the baparinokd Ro 1-8307 inbfxted
the secretory rate of aldosierune in phywological or patho-
Topcal aldostyrosian to the kevel foond tn mormal sob-
Jects on bbena! sodiom fatake. In addition, these coot-
poaoads

During drog treatreent angiotessin, in doses of 5-10 nafks
buwt fretn, &d not stinulats Widotiorone secretion. ACTH
b of L by

Heparip and relsted polysulphated polysaccharides
fike Ro 14307 (N-formyl<chitosan polysulphmric
acid) have been shown to prodace natriuresis and
potassium retention (300-400 mg of regulsr beperin
befng equivatent to 600800 mg of Ro 1-8307) (24 25
27 31 32) Thewo effects proved to be caused by s
decresse of the excretory and secretory rate of
aldosterone both in normal subjects on kow sodfom
intake and in patients with secondary (5 13 17 22,
2D 31 37)and primary aldosteroahm(} 15 16 19)
The mechantsm by which these substances act on
sdrenal sterokdogenesis in vivo is by no means clear
! 4 foa of 18-hydroxy
ks been observed by Abbott et al (1) to occur
simolancously with decreased aldosterone secre
ton during treatment of hypertensive subjects whh
Ro 18307 Therefore these authars concluded that
the site of action of this heparinoid in adremal
steroidogenesis b por (o the syntheris of 13-
Eydmrymmwe.Cmncnl (15) observed

three patients with primary eldosteronhm simal-
tameoutly the excretory mate of a corticonterone
metabolite tetrahydrocorticosterons was reported
t0 remam onchanged. These investigators specu-
lated that the heparinowd might block the con
vertion of corticosieroae to 18-hydroxycortco-
stetone. As a comequence they remyoned that nor
mal subjects treated with the hepasinoed, shoald
ave a Wigher mate af corbcosicrone prodoction
than cootrols. This would occur under these condi-
thons becamse of jocreased activity of the skdo-
sicrone biosymthetic pathway doe to the sodum
loss ommsed by the treatment with the hepariooed

In thos amndy observabous are reported of the
efTect of heparin and Ro 1-8307 on the secretary mtes
of aldosterone and corticosterone the playma reten
sctivity (PRA) and the adrenal responsivoncss to
ACTH and anglotenln

MATERIAL AND METHODS
Chnical
Fourteen mormal subjects or parients wthout ciscornlble
of the rertin

ofan |8-hy y

I8k 114
ydroty Y
costerone  during administration of Ro 18307 to

Present adere i1 Depuriment of Mackcme Hosprial D
w Zwolle The crbad
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stdics the cffects of angiotensin or ACTH were deter
mincd. These were ghven by L
infmion overa A-bour period anglotensin (Hypertenua
Cita, Bsue Swhrerland) b doses of 3-10 ng/miokg
bwt. ACTH (ACTH-Ormooa, Ost, The Nethertands)
h:ﬂmnldm:dlmu

secTetocy rades and PRA were

gatensin/3 /100 ml was 8.5% (16 determinationt) and
us&n.hdduwmwmn(uw
Normal values for persons on contaming sbout 115
mmol sodiom were [892115 (1 S.D.) ng/3 h/100 md n the
mmmmumwmusw
tioot) Urinary 17-hydroxycortcosteroids were

by:hmcﬁoddApplcbyﬂlL(l] lrhlryll-hyd.ruxy

metbod of

after beparin AR d

secTetory rates were measared bn patlents diring 24 bowrs
of PRAs were measuned jn blood taken at
poon after 3 boors of gooet smbulation or sitting bo chalr

Laborstory procederes
Ald secretory rat & by n earfler
kﬁfbrdhﬂclmpethmdﬂhm‘vcltdmhu(&
7). In 40 morxn! sobjects oo & dictary sodwmm Jatake of
about 113 senol a e valoe of 135449 (1S D) ug/2é b
was foond,
Corticosterone sectrtory mdes wre aho messared by
couble botope dilrtion derfvative method (11). Tis
mxthod differs from Peterson and Picree 3 (°9) by the
Introd: of thin tayer

dichloromethane h
chromatographed o0 a dEca gellnyer twice In the system
chioroform-cthanol, 99 1 ( fv) and coce b the sysiem
chlorol e 94 6 05 () The arem
I&immxhsdurnio—hbthd mcubn-

urlnary 17k by

(103, Urinary sodwm, potastium and creatining were de-
termimed by roatine tsboratory methods (20)

Statisticad methods

The ddferences m dats between groups were tested by
Stusdent 3 two-sample test

RESULTS

The effect of heparin and Ro 1-8307 on aldosterone
and corticosterone secretory rates

Aldosterone  secrefory rates decreased during
administration of heparin or Ro 1-8307 both in nor
mal subjects and fa patlents with aldosteronism. On
the first day of each coxrrse the secretory rate did not
change significantly in 6 subjects (nos. 1-6) wilh-
out demonstrable drsturbances of the renin-an-

Ftey, d
thudlndﬁm‘lpbdo- wﬂ:nidh'dhmh
the system chloroform-ecetons-water 60 4 0.5 ( iv)
Scpartion of the tno metabolites bs achicved by peper
in the systrm
~water (00 100 100 N(VILOmntnbuhc
-acrtic

100 25 100 10
{ /) ad fimlly by thie hiyer chrosatography m the
systerm chloroform—ecetone, 95 5 ( fr}. Party of the

o method was checked by compenng
mmmdmwdmm
and by hydrolysn of the of oao

16 pormal whiects & mesn sccrrtion s of 31841 0 u3/
24 b was found.
PRA wa _w:dbymm«aomnnm

In which an Siep was
After eknte of
mcdosacchmdnmmbnu-mmed-ﬂh
sodiam chlorkde xnd extracted with butsnol.

i system (Table ) the mean
sceretory rate before treatment bang 4154197 (1
SD) agaimt 468+183 (1 S.D) on the first day
(p>0.1) Oun the second day lower values were
rocasured than before treatrment. On the 4th or Sth
day of beparin or Ro 1-8307 the secretory mtes iné
normal subjects (nos. 7-12) averaged 355 (range
16-62) of the pretreatment control values (Table I)
In paticots with cardlec failare and aldosteronism
due 10 diuretics (nos. 13-15) a steady decresse in
aklosteronc secreiory rates was found during pro-
longed admintstration of heparin or Ro 18307
starting on the second day and fafling to about
20% of contral values (Table 1)
Remarkably 4 or S days beparin or Ro 1-8307
treatment of normal subjects on sodium-restricted
diet decreased aldosterone seeretion to kevels found
in pormal subjects on Bbera! sodlum intake the
mean 119435 pg/24 h during sdminfstration of these
drugs is though lower not significantly ddTerent
from the mean valoc found 1n this laboratory in
norma) subjects on a deetary sodmum intake of sbout
115 mmal (p>0 1). The data of thes study do not
exchude the possibility that beparin or Ro 18307

subgects The observatiom In patients 13 and (4
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Table 1 Effect of heparin or Ro 1-8307 on aldosterone and corticoste ome secretory rates in narmal sub-
Jects (mox [-12) and petl nts with secondary aldosterontym { oe [3-15) on low sodium intale (about

15 mmol dally)

Aldorsterone secretory st (ag4h)

Corticosterone secretary rte (mg/ ™4 by

No of
Sab). aysof Before Durlng Afier Before Dunrg After
no. treatmene®  treatment treatraewt  trewtment®  trewtment
1 'H e 41841) padledl o 3o —A D
2 1H 4] 500 1880 L9 7 (D 63
3 1H 62 TR 712) 7.6 71l St
4 1H m 4 L0 -9 It 34
¥ 1R 57 21(N)
2R S 1333
& IR 200 B
2R 130 m
7 4H Pt 170 (4) 8 (4)
3z
3 5H us 1M 34604
9 6H 93 ne s
2144
L] 6H k2] 1379 204 h 334 644
- 36
n 7H MY [ LYa)] B3 s o 37
Lyl 30 14(7)
2 &R »9 1204 44 32 284 474
690 83
1 EH 1265 Lol
1293 A5 (5
97®
1 L33 ] Phaled] 70 (4)
€0 0 (4) 27
73
15 1itR 19 200 (10} Ra 1)

Hebepuma, R=Ro 14307 Parentheses indscats o of dayn
penods.  Secondary

over 12-h

with heart faflore and secondary hyperakdosteron-
sm due to disretics [Tustrate that this may ocenr

Cortirosterone ecretory ret  were found to be
decreased daring beparin or Ro 1-8307 treatment in 3
subpects {pos. 10-12) (Table I). Values of about one
tmif of pretreatment control vafues were found oo
the 4th-Tth day of drug sdministration. Ou the first
day of treatment the secretory rate did not change
apprechably (oor, 1-4) (Table I).

In there sindiet aldosterone and eorticosterone

lory rates were ly both

before and during courses of beparin or Ro 1-8307
imjections. Table IT sumsmarized the percentages of
inhibition of aldotlerone and corticosterone secte
tory fatey in the stodies in winch the drugs were
gven during at leayt 3 days. The mean percentage
of inhihition of the aldosterone secretory rate was
sigrificantly higher (>0 05) than that of cortico-
steTone

Recovery after drwg  thdrem | On the 4th day
after withdrawal of hegporin or the

Aldogterone
wdoswrombsm due to dweretc trestment af cardiac fukare

=L A s

ecTROry fAley were determined

aldosterons tecretory rates o 6 normmal subjects
(po3 7-12) were similar to the coatrol valoes the
meewn after w thdrawal (4334191 ag/*4 h) bemg not
sigmificantly different (p>0 1) from the correspond-
ing pretreatment bevel (4101195 pgi24 by The

sectetory rates abso retomned to the
control valuey the mean after treatment being equal
to the mean before (4 9 mg/24 b) (Table

The effects af a ghotensin and ACTH on the ecre-
tory rates of aidosterone and corticosterome before
and drring admunsstration of keparia or Ro 1-8307
Aaptofennn (5-(Ong/kgb wt/minj over 24h)dd
not elcdt  Trye 1n aldosterone secretory rale oa the
6th or 7th day of beparin admerestration (subsects 8
and 9). Before bepann the same amount of an-
1 the =k secretory mate
sgadicantly (p<0003). The stimmdatary effect of
angrotensin was al1o absent oo the frat day of bepa-
na of Ro 1-8307 injections in two subjects (nos. 16
dee to tion of

tarenr }
It st 107
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Table It Percemtape inkibitlon of simaltaneomly
measmred oldosterone and corticorterone secretory
rates dwring reatmrent wiih heparin or Ro 1-8307

Percentage sohruion

Aldoatn. Corncote-
Subj. TODE BECTE-  TODKE SOCTe-
e tory T o0y e Tresment
0 2 3 Hepwotn (6
] a3 < Ro 18307 (4)
13 L od £7 Repasin¢5)
L 37 & Hepasin (7}
Woms T68 a2

RS

Ro of duys withés paentheses,

draretics (Table [T1} Fig. | Slustrates the dataof one
of the subjects in detait The natriuretic effect of
hepurin s evident. The BP response elficited by
anglotensin was about equal before and during drug
treatment.

ACTH respontiveness of the adremds was tened
n several stodies (Tables [V and V) A total sovoumt
of 120 U was sdminintered in 2 conumisous 1 v
wfisson over 24 hours, {n two poemal sabjects (nox
5 and 6) the effect of ACTH on the sectetory mute of
akdosrerone was tested twice, ooce on the Ist and

o the 2o day of & coutse of Ro 1-8307 injec
(Table 1V} Altention 13 drswn (o the fact that
observatons were omde in different penods

-+ the stady it acder to avoad mierference with the
well known dinurshing effect of succesuve doses
of ACTH on aldosterone secretion (8 1 22, 34).

‘The datx of Table IV Bfustrate that the sumtlatory
effect of ACTH on the first day of treatment with
beparis oc Ro 1-8307 (sabxects 5 and 6) was quants
tlively sinllar to the effect of the same dose of
ACTH before the sdmimstration of these droga
{stibjects {0aad 12} Obacrvations fater fn the stady
periods how ihat the shaohvte wmounts of aldo-
stevoae produced in response to ACTH fall clemrly
after more days of heparin or Ro 1-8367 However
with regasd o the appropriste controt valoes the
fractiooal increases before and during admdnntrs-
tion of these drugs were simost equal.

Comgang the effects of angiotentin xod ACTH
{Tables Ul and IV Figs. 1 and 2} a remarkable
difference between the respomaes 10 thete stimuf
duning hepwrin or Ro 1817 wat found. At the cho-
sent dose both stmali incressed the aldosterone 160
retxy aale beors adminhitration of the sulphated
polysaccharrdes by one and & ball to threefold.
Nesther o the first nov on following days of hepatin
of heparinoid bowever wax 3 s3poose 10 e
polensin discernitle whereas during ACTH & frac
tiomal increxse of the aldosterone secretory rate was
found numilar to that before treatment with the

et

The data of Table V on the effect of ACTH on the
corticasterane wcretory mte befoce and dunng
heparn ar Ro 1-8307 peraent the same patiern a3
Table 1V shows for aldosterone Although the
amowmt of > prodi by !
with ACTH was clearly lews dunng than before
drug adminhinstion the fractomi increase was

Tabie 153 EXfect of angiosensin (310 nplglmin duing 24 fii v } on aldosterone seeretors ratrs bn avrmal
swhjrets and parients with recondary aldosteronism on lon todinrm intede {about 13 mmol datlst before

and during treotmens with heparin or Ro 18307

Aldowirrons wecrely re (oo b
p donmg uma: Comtrol
Control & 13t
Subg hefore are day 5th day of Tk day of afuex
w0, treament  reatment trestment treatmest tresment voatment  Troument
A orwead rubfects
] 54 5318 178410 11303 647 Heparin
9 256 o7 73(15% 82t may Reperin
" paiis)] 2100
i9 42505 WM
Second ary aldo st crowimt
1 IS 1 84Ty oAy :D%
7 [Ris 120 13486} Lseay

Due 10 sodzn deplehion by strioretic treatment.
Acsa med pcwnd, 19T

‘Parentheses tchoate o of days of stndy pered



Table IV Effect of ACTH (120 URS kI
intake befor and dunng treatment itk heparin or Ro |-4307
ll-bhn 3 wad € the secretory raies were determined ower 12-h penody. The effect of ACTH 1n thews
studied bn two sepanats

subyects was
couries of Ro 145307 treatraent. In mibject $ the first courss started on day 13 and e sceomd
o day 17 In mabgect 6 the start of the Kparmte courses wes os duys 11and 15

Aldosternns secresory rate (aqp'24 by

Control
before
treatment

m @
(1
m ()
[Chr
[
D10
2
®o(17

5 - o Bg

Parentheses indicate pa. of days of sy perfod

ACTH ACTH

before durmg

treat ladayof

weat trratment
man
e an

114N

1758

ACTH
duting
Iddayof
Teatment

430(18)

B8

Adrenal inhibition by heparia ar Ro 13107

Comtrol
4th day of
treatment

13715)

12106

ACTH
durtog
ch cay of
treatmer

w219

s

1} om aldosterone secretory ate in mormal subjects on low sodixm

Control
afer
trest Treat
ment went
Ro 1307
Ro 1007
Hepaem
moan
Ro 1-4307
T

Acta srd scwad, 197

i}
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Table V Effect of ACTH (120 U4 k | v ) on corticosterone secretary rate Ix two normal subjects on low
sodixm intake before and during treasment with heparin or Ro 14307

Corticosterone sccretory rate (mg/24 h)

Controd ACTH Comtrol dur  ACTH dor Coatrol
Sabj. before before ing 4th duy 7&hhy after
O treatment Teatment of treatment trestment trestmest Treatment

10 32 510 33 o 64 Heparin
12 52 1640 28 4350 417 Ro |-4307

equal in both experimental situations Fig. 2 thows  ured on successive days before wnd during coumica
one of these observations {n detail (subject 12) of heparin or Ro 1-8307 Tabic VI shows that the
excretfon of these steroids was not changed by
The effects of heparin or Ro 1-8307 on the wrinary treatment with either agent. Table VII fustrates
excrerion of other corticosterolds than aldosterone 14t ACTH increased the excretory rates of bath
and the effect of ACTH upon these excretions steroid groaps  durfeg adednistcation of the
before and during administration of these drigs polysulphated polysaccharides to levels comparable
In two of the subjects studied the excretory rates of  with those before treatment Inaddition the effect of
both 17 and 11-hydroxycorticosterotds were meas-  ACTH on the excretory rate of 17-ketosterolds dur

September 1966
0 13 20‘ 25

P

h mifMh

! !
1 Ha 22y
o
1200
1600 - - -

00

crealinine {000
mg/14n 000
aldosterone o

B |

1200 ! L]
800 = o
| m
corticosteron 104 t 48 Fig 7 Efect of ACTH on alovierons and
-a';ﬁ-wh carticosterome secretory rates n subject (2
™/ o —1— T oa comtux LS mmol sodhom deet befors
sod diiring trextment with Ro 1-8307 Danoeg
4 7y trextment both sceretory raies decressed
24 —_— and matrharesls occurred. The fractiona) is-
crense in both akdosterone and corto-
120 .
ACTH
A I B |
Rot 8307 -_ tresimuat ACTH itibited drg-indced
mg/4h matrinresis.

Arta med scund. 17

s s "
-3
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Table VI Elfects of heparin or Ro 1-8307 on th excr 1orv stes of wrinary {7 and I1-Mvdron ortico-

Serotds (meanti SD )

17-bydrovy corticosteroids (mg 4 h)  1-ydroxycorticoszerowds (x4 by
Sabj Before During Before Durisg
-0 trestment. restaemit westment trestnest
1 9417 97522 17BN 199135
N=3 Nt A= N=3
3 [ XN
» 182430 13812 41265 2065 %
N=5 - A3 Nes
ES LR

Heparin restment. Ro 18307 treatment. a3, @70l wpmlficant

ing beparin or Ro 1-8307 was almost identical to that
before admumistration of theie drugs although the
control valoes during Ingections of the sulphated
potysaccharides were kow er than [nthe pretreatment
period.

The cffect of heparin on the activity
of the renin-angiotentin sy tem
In two malke subjects with femoral ver thromboars
{nos. 20 and 2}) the effect of beparin adminisiration
on PRA wxs studied before, daring and In oo
individum!, after administration of the drug (Table
VII). Aldosterooe secretory rates were obiained on
sltermating days Heparin was injected during 5 days
In the first and 7 duys in the second study the dose
ranging from 220 to 350 my/day In the first study
soom bous during heparin amonnted to about 330
mmol Inthis perlod PRA did rise very sEghty After
drug withdrawal however the PRA values sp-
pexred to be abont turice the pretreztment level. For
irr ressont the d -

cretory redes m this subject were hogher than those
normally found during sodhum restriction in thm
laboratory In the second stndy sodum loss during
the 7 days of hepurin injections amounted to 270
mmol In thrs cbservation PRA showed an equavocal
decrease. In both studies the aldosterone secretory
rate decreased dhtinctly 10 22 and 28 % of the pre-
treatment controd values respectively

DISCUSSION

Heparin and the chemically related palysoiphated
polysaccharide Ro [-8307 inhibited, after trest
ment during 4-5 days  the secretory rale of
akdosterooe tn norma! subjects oo bow sodmm intake
and in patients with aldosterontsm to kevels that are
found in subjects oo Iberal sodinm diets conformung
our carker obyervatons (22) and thote of Balley and
Ford {(5) Thrs adrenal Inhittary sction became ap-
parcat on the second day of treatment with theae
drogr. The namaretic action of these drugs o also

Table VII Effect of ACTH on the xcrefory rates of 17 ad |1-hvdrons ornco terods  ad 17 keto-
stercids before and during treatment  ith keparin or Ro 18307

The comtrol values represent
ACTH sdmeobstranon

the excTeioly rates on two succraure days, ACTH values are those of the day of

aod the day therexfier
17h (mgMB) )by /24 by 174 g4 n
Befors tresim Duneg ireatm Bcfore irestn Duting treats1 Before treatm  Daring trestn
Sabf  Com- Con- Coo- Com- Com- Coa-
L tol  ACTH wol ACTH wol ACTH oo ACTH  tod ACTH wo  ACTH
L 10 a9 13} 7 240 43%0 20 60l Ikl 36 [X AT
[ V] 78 s o 310 w0 350 By 387 49w
[t 190 §79 17 K2 20 SEP V00 23106 1S 98 78 R
14 0 149 557 m 260 1%t 08 43 LIt

Hepann trestment. Ro 14307 treatment

Prrentheses indecate no. of days of druog Teatmest panod

Acta wurd, seomd 197
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Table VIl Effect of heparin oa FRA and eldosterone secretors rate

PRA (221100 8D b}
Subj. Before During Afrer
o trestmens tremtment trestment
X £7513) 0033 | B2a1e]
18] 25¢5 12000
12003}
H &000) 50¢H
400 (3} 250¢4)
0 (7

Aldosterons secre(ocy tete (ng/24 b}

Befors Doriog. Afer
Healerd treetawent treatmetnt
126714 3y
" n440 1304
284 KL
Q)

5t6y

Farentheses tndicate oo, of days before, during smd after reatment, respectrvely

delayed untl the second day of treatment or even
lorger (13 22, 4 77 31} This inkibetion of adrenal
sterovdogenesit £ completely reversible Wier drg
withdmwal The same patiern of ighilxtion was
shown for corticosterone. However the inhitebon
of the secretory rate of s cortcosterod sppeared
10 be weaker than that of A¥dosterone (11 12).
During hepwrin or hepanood treatment the
responsivencss of the roma gomemiosa to
ACTH-—indicated by the fractioml Increase of the
aldoaterone secTetory rate— wius siill present nitd
compmble with the effect of ACTH in pormal
subjects oo liberal sodimm nake 22, 34
Cortworterone secretion during heparm or Ro
307 treatment was stimulated by ACTH in &
}'ﬂ.r way the fractiomal ircreass beng sbout
g before and during o the

AR/ b to430and T8 pg, respectively Ahthoughthe
aumber of ohservations 1 too smaf to pernnt defi-
nhe coociutons these data soppest that heparia and
Ro 18307 iphit sclectively the action of an-
gloteosin ia the zona glomendosa, wherews ACTH
remains shomiatory with the rona glomerticas
working at & kower gear

From the few observatons repoited i the lters
ture 1t sppoars that dutiog beparin or hepannold
trextment PRA jocreases (5 30). From these and
the two stadies reported bere in which no con-
dﬂmd&ammwh)xpﬂnmlmemm
vbserved i {uded that
by bepann is cheardy nit medated by remn sup-
pression

So far po mdicauon of interference with cortreod

has been found. The excretary rate of 17

sufphated polysacchandes  H
mpoensm—unlile ACTH—dwd pot  stmnalate
aldosterone secreton discernibly during courses of
beparin or hepaninod atlowst uot at the chosen dose
evels. One might wpne thet, f 0o angiotensin kad
been pven, the aMostorone secretory rate would
have been fowered further in respoose to contnned
treatment » th heparta or its congener 30 timt [ack
of rerpoose to angrotensin coutd be the result of
by a polysaiphated poly de and
sumulation by anglitensin. Arpuing agune such an
mierpretation i the fact that, durrng reament with
hepuin or Ro §-8307 aldfosterone secrelory rafes
were never lower than those fonnd in normal wh-
Jecty on Eberal sodinm intake, ay is Hlustrated by the
wvalies of subjects 8 and 91n Table 111 At this point st
shidd be sdded that in two obsesvabons pot 7e
pocted m this paper the effect of sumidar amowats of
anpoterun was studied in o subjects o Uberal
salt fatake. Aagiotensin ncreased aldosterone sec
muymnh-hmclnnmbcwﬂmﬁlmdlso

P

Acs e sownd 15

and 11-hydroxy did not charge dur
ing heparin or Ro 1-8307 treatrent 1 accordance
with cerleer reported data (1 27 3N These findings
per se do not e o partal mhitvon of the 2o
facrcalat finction a5 compentatory release of
ACTH might mpedly sbolish such ko bbibrtory of
fect (I18) Tbcrrnﬂud-nurham:dy(ﬂ)iu-m
wrizary [7-OH:
by ACTH dxd not change distinctly during additon
of heparin but rose sgnificantly when bepenin was
oautied and ACTH contimed do sugpest thatoader
specm! circurmtances beparia can caltuence (he
fimetron of the zona fascwcutan. 1a fact (he decresse
m urinary excretton of 17-ketosterosds ay reporied
enrfier {26, 36) wnd reconfirmed by the observatioms
1 this study could mean that heperya and Ro 18307
interfero with adrenal function m & rather unselec
the way However our obscrvation that exo-
genous ACTH inqmcd tho excreiory mates of
17-hydroxyo H-hydroxylated com-
pounds and 17-ketosterordy dunng drug treatment to




the samc #xten{ as 12 the pretresiment penod sog-
gests that the main effect of short-term

Adrensd iskibition by heparin or Ro 14307 107

of mincralocorticosd production (38) Thar relative
for ton Inmnis slla

tion of beparin or Ro 14307 13 confined to the zona

1 I Tho expd m il with
v.behnulmnlfmﬁnplnnnlrnredmlhlbu:
drogs. YaNent ct al. (35) reported a decreased wadth
of the zona glomerulosa of salt-depleied mats after
adminfstration of beparin. Abbott ctal (2 3) found
atrophy of the zons glomeruiosa of rats on normal
sodfom fntake without clearcut atterations fn the
2003 frscicudata after treatment with Ro 1-8307 and
Chremos et al. (14) obtuned kdentical resalts in
regeoeratiog mat edreral glands and o intact
adrenals of sodium-deprived rats

In ths condext the observation by Wilson and
Goetz (39) may be mentioned These asthors re
ponted fsolated bypoaldosteronism and at post
morters examumbon, arophy of the adreml zoms
dunadonhnss‘ynr-oldrmnwbommttd
for severe toscieroals and by o
mmmmh&mdm
4yars.

Data of in vitro stodies indicate that heparm can
fmterfere with the biosynthests of aldosterone.
ﬁ-rmdim):mﬂcdlh:muvuumdhbchd

ina hoodrk
prep:nihncl&wlﬂmﬁ. These fnvestigators
found that, In the atrsence of cakctum in the incubs
Uon medbem, heparfn imhibits this conversbon In
rather low concentrations (107 mol) Benraad et al.
towpublished cbsarvation) studied the conversion
of hibeled progesterone into cortcosterods by shices
of an akdosteronoma and by beef and rat adrenals At
a higher concentratron (10~ mol) than wied by
Sharme et al beparin catied a distinct inhBation
18

Both these in vitro srodies indicate that bepann or
Rn 18307 interferes with lhc bomnhuh o

the katter evidence
lhtdmmmmennuuhhln}dbmdby
thete dmgy  Togetber these Gndings mught reflect
oar resoits {a climcal studres, showing inbiton of

matter of dspote sod ther mechanesms of action sre
still unciear Polysolphated yuch as
heparin or Ro 18307 might be useful tools o the
wnraveling of these problems.
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INSULIN RELEASE IN FASTING MAN
INDUCED BY IMPURE BUT NOT BY PURE PREPARATIONS
OF CHOLECYSTOKININ

Pavo Hedoer Gunsar Persson and Dag Ursing

From the Department of Intermal Mediclue Unh ersty H spiral Lrad 5 rdem

Absract Most prepuntions of cholecystokinin repocted
lnrdn-hsuﬂnh:nbecuh-puv Wbcuhld\lyplmfhd
of extracted chy

shorier ha¥f-Hfe. Blood

However the reports on the insulnotropic sctrv
fty of cholceystokinin in man are contradictory
Thus Rapths et al (18) and Adlung end Uthgemnat
(1) found a plasma insulin peak after Ly adminisira-
ton of cholecyrtokunin, while Dupré and Beck (8)
found no sach effect of the hormone The results of

mmh-hdmmhmuwfm‘l

o giacose were drren every mimute during 10 min after
each injection, thereafier at intervals of 5 mm. The owan
taemfin level

significantly reaching
paxuduhul bkmdmmdnw}

highly
mbmmwmhummm
tion. The identity of thia factor  drscuserd

In 1964 Mclntyre et al (16) demomytrated that
hypergiycemia prodoced by orsl glucose cansed &
greater relense of is3ufim [n man than & comparable
degree of hyperglycemia produced by L.v glucose
In the same year Dapeé (6) found that a crode ex

manc i s61l 6ot known, bot an abllity to relesse
Jesulin has been ascribed to teveral of the known
b L

and recently Creutrdfeld (5) stres-
lcdltchnpomnc:o!ndr(ptnmboumnan

when

cffect.

We had the opportunty to obialn purc and well
defined preparations of cholecystokinin, namely a
trghly puified  extracied preparation, and the
syuthetic C-terminal octapeptide of the hormmone.

a3 compared 1o a [ess highly parified preparabon.

MATERIAL AND METHODS
Ten son-dwbetic sebjects, six mma and foar wowstn sged
vestigawd.

19 20 25 end 30 com sfier the begazamg of e kiecioo-
From every secomd blood mmphe 01 ml wis taken

4

dnbn-pancreozymin.

afyer colecton (or ghacose determination by
the etbod of Mark (Ulmmdmy
Ac

e



HO P Hedweretal

sammple was centrfoged within 10 min of collection ang the
plasma wepurated and frogen for fater detenmination of
nwikin by & dosble radiolmeminonssay (Phadetas
Insnfn mwsm;mfmwm
statoes were adminisiered

1) Cholecystoliain exiracted from hog mucora, Contain-
Ing 1900 Iry dog unitthmg, obtaloed b werile empoier
froem e GIR Lsborstory Kmrofmske fnntitutst, Stock

Kol {asutiriet, $mockholm. The extract wan dhysol-
ved in 0.9% NaCl and cterlie fitered oving MaEpore fisers
which had berm praviouly passed by a wohution of pro-

7=
T e
el o
\
» A%
! \
H 1
=] \\
} e
yv P =
-~ —~

Fg 1 Mean pleima lnmtia keveh in 10 sahjects foiowiog
i of ¢h tracts

terine suiphate to tatuate the protein-binding capacity of
the fiker The sterlle sohstion of cholecysioking was tested
n vitro snd Jt was foand that so Y activity
tad bees fost fa the sterile (Bustion procedure Seventy
five vy dog vets (235 ug) were piven L durdog | ovde 6o
onch eubject.

3} The sy  crminad

o mem&wuwxmm
Medical Research New Brnpwack, NJ - USA, was it
solvesd s 0. 9% Nall to & concentsution of 033 agfmt and
wtere {Hiered 81 deicribed sbove. By m ia vﬂmnny
using e guinea pig galibisdder # wat excertvtoed tat
bickogica! activity

total dose of 20 1) was resched, cormesponding 10 00 try
og unhs of cholecysokinin
The test substances were intheorderd 2, trafour
Jetts mtheorderl 3 Swofive andistheorder! 2,300
subject. A arder of sdmenistration of the
three prrpanations was that aot adopted. lastesd the mac
tive preparations were grven firk © st bot ons sebyect, s k
wrs suspected thet we sctive nigint reduca the
effect of preparetoes %o Follow sdttun such 8 shnrt pesiod
30 wmin (13

RESULTS

The admimtraton of 73 Ivy dog units of panally
purified cholecystokindn (1 500 vy dog cnits/mg)
way followed by an incremse in the plasom tnsudm
concentration Inall subjecty Tho mean plasms {nye-
iin concentration in the group was signfficantdy
above the cotrol level (<0 05) from the 2od to the
$th min aficy the beginning of the mjectson and then
pradually refurned to the conwrol fevel (Fig. 1) A
peak was seen between the Ath and Sthminafter the
begtoning of the Injection with & mean vatue of 33

pUAm (Fig. D
Nefther the symhetic C-terminat ocnper-lde of

X
1900 and 3003 fvy dog wnfty/my, respectivedy and the
synthetic C-tetteinal octapeptide of <ca-
CCR). Standand davisxoos are gives Ja the sext.

2oy significant change I the plasowm insolis Jevel in
:b:;rwp(ﬂ;. n
The standard devianon of the insulin concentra
ton in the group was 4.2 and 5.3 pU/ml rexpective
fy for the two preinjection samplings between 3 1
and 7 5 gUhnd foliowing the injection of the inective
sobstances and between 4 § and 16.8 pUtmi follow
ing the infection of the pantiafly punilied preparstion
of cholecystokinin
None of the test caused any s
change in the blood glucote level Apan from siight
abdoming! desconfort for 1-2 min the subjects ex
perienced o side-reactions (o any of the test sub-
stances

DISCUSSION

The C-iermdml ottapeptide of cho-
kcystokinin nsed in the present investgation
posterscs all the offects of the whole hormone
molecule on galibladder apincter of Oddl exocnne
pancrens eod emadl fofestine (Il (9) As the
4 g de of y seems o
be imsctivated ot a fugher matc thwn extracted
cholecystokinin (19) = laryer dore in Ivy dog umits
was sdminmstered over s longer period  Thiy showld
gusrantes & seffickent cholecyniokineue effect
Judged from as exrfier investigation of thiy prepars-
M(ll)hiﬁbdlﬁzhcmmp&ﬂ:
falied to refease insniln in the

hatl

khoin pox the adly pure
dmmamlwdxmﬂwm?mm
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an insufin-relesting offect might be bound to another

Cholecvstolinin and beanlin r lease 111

iohibitory peptide is pot the only msulm-reteasing

part of the chotecystakdmn molecule a preparationof  factor prescnt in partally purfied preparstions of
extracted bormone comskdered to be practically  cholecystokindn

1005% pure was in cstigated Again there was po
effect o the plesma {psulin concentratson

Our observations indicate that cholecystokmin-
pancreozymin is of mipor Importance for the relense
of jrsulio n gan, They are sopported by ao jovest-
mtion by Young ef al (21) who found that plasma
pancreozymn kevels rose oaly aftera very large oral
glacose load and the increase of in then

REFERENCES
lAa_JLum.:-m.H Uber den Exflym vor
Pancreozymin Blutocker 1 solm,  MC
G ﬂmzm?m

ocourred later than that of insulin. The tame highly
parifled cholecystolitin extract a3 was ried by us
has been given to rats by Dupré (7) and to man by
Rabinoviich and Dupre (17) without any signdicant
change n the plasma insdin level

Bertaceis] er al. 2) {ound that coernlem produced
an increased plasom insalin level in dogy. Cocrulein
is a decapeptde dertved from frog skin but posses-
smg a C-terminal structure identical to that of the
C-termimal octapeptide of cholecystokinin except
for onc mmino acd. The osalinotropic effect of this
substance i not in ine with the resalts of the preserit
{ovestigation but may be explafoed by specaes deffer
ences mUngeretal (20) found that s pancreazymm
prepanation ofa purity comparuble to the purest used
in the present brvestgabion relessed mynlm and
Pucagon in dogs.

The mrulmotropkc activity m mun following
dmink of Linin { of

low purny which was found in many investgatioms
(I 18), was venfied in the present investgation
which bowever provides evidence that the o-
sulmotropc actrvity should be ascribed to the m-
puritkes rather than to the cholecystokmin content m
these preparations

Tha ideatity of the insulmrceleanng fastos peosent
In the impurities of some cholecystokmin prepars-

197
+ Beriaccinl, @ D¢ Caro, G & Mektnor, P The
sffects of cocrulein on msUka screnton @™ ae-
dogs. Bt J Pharmacol 4078 1970
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ghecagon
m portal and perpberal biood o mes Lancet * 26
1968,

W Dopré J Ross, 8 A Watvon. D & Brown 3 C

12. Hedoer P &lmderq-:l.A Uns of the C-termenal

tons b1 not known, However it might be dto
belong to the glucagon-secretin group of mtcatmat
bormones that has a wedl established Enaal notropic
eflect O 14) Brown ct ol (4) bave isolated  sub-
stance mamed grstric mhibitary pepude from an
tmpure preparation of cholecystokinin, The g2 tne
Whibitory peptide has structural simBanties with
glucagon (3). It bms shown a high fmudinotropk
activity [n prehominary expenments in o (10) The
gtk inbibitory peptide shoakd however be ex
tenively remaved from a chotecystohimm extract of
the purity oaed bn the present investgation (1500 Ivy
dog uniti/my) (4) It b possible that the gEstnc

for svacor-

Amer ) o]

116 320 1972,

13 [maec R Nrvezr. M P Arcullon R & Meyrner A
Inukn response 10 pacoss and srcretn i eremec and
poreal mabpects. Evrop § cdm Imvest. 2 473 1972
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15 Marks V Anm
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Fig | ETR and TSH kb hypothyrold patients during
camsed by [ty treat
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RESULTS
The resnits are preseated [n Table I and Fig. 1
All the ETR vakes arc within or above the nor
mal range of 0.86-1 13 and all the TSH valses
are within or below the normal range of 1.6
65 pU/ml The range of ETR values was
0.97-138 (mean 1.080) and of TSH vakres 1 1-
55 pU/ml (mean 2.36) The range of T4 dosape
was 100300 ug/day (mean 182).

DISCUSSION

In the bt for
hypothyroldhm it Is important that the patient s
cimical improvement is the maln guidelme to
therupy It Is neceasary however that laboratory
testy arc used to supplement this guidedme In
the chalee of a lsboratory test, not only ity phy
: L ions but also its proce
dore must be combdered It b generally agreed
that In pnmary b ddixm 3 TSH d
towards pormal It the most rellable sign of com-
mencing substitntion. The TSH method i not,
however suitablo for routine work. Measurements
of total thyroxne can be roatinely used, but are
not reliable when protein varistions must be con
ndered The sme it troe for the trifodothyronine-
resin test. A combloation of the two latier tests
cluninates protein varfation effects bet is tedioas
because two scpanate test procedures have to be
pedormed. The ETR, whick Is not disturbed
by protein variations s done in a single test
procedure and can be done in every laboratory
whete radwoactivity measurements are made has
definitc advantages compared with the other
tests.

Table I Number of patients in the different
ETR and TSH ranges and dosage groups
+=above, —=below normal rangs N =normal

1-hyroxime (xs/day)
100 150 200 250 309

7 8 s

4 1 2 1



In the present investipadon the mean dose of

required to obtaln euthyroidiim varies s shown
Fis. 1 The higher doses of T~ (250 or

dfferent patents may play a role The ocoor
rence of patieats with low doses of T4 in the
bigh ETR range may favour this view On the
other band some patients obviously meed high
hyrox to be kept y

which s shown by the fact that ETR values
up to nearly 14 may be neccasary far clioical
cuthyroddhm In some pabents Stmilar observa-
tions bave becn made with other Eboratory
methods. The cause of this phenomenon may for
instance, be vark In the d o

ETR and TSH in hvpothyroidism 113

REFERENCES
I Abcesw C Vagrmakh, AL AZd. F Pormy Q. &

total and fres thyroxine fodex o seyom
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Fal, R. & Bird. T GOmda of hypothyrokism,
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Menrkes R, Smith P A, & Hal, R Trextrment
of kypothyrokdhyms: A reappraiml of tipronee them-
py Brit. med. J 3 DI 1913

7 Kahn A, Sermm thyromme levels ta pabents re
ceivig  L-thy
therapy Coned. med Ans. ] [09- 779 973

Y = well ay ton of thy
rold bormones It b obvioas that T4 treatment
fo hypothyrokdism cannot be given in standardized
domage.

Both the TSH and the ETR are uscful to ex
cinde undertreatment with T4 in primary hypo-
thyroldhun. They must however both be suppie
mented by a curefu! clinical evaluation ¥ over
dosage h to be avoided, as the rangs of valoes
lo both metbods m wide for eothyrosd patients.
This clinical cvslmtion {5 mecexsary for the de
termunation of the optimal dose and cannot at
present be replaced by any avalahls single labo-
ratory method or comblmten of methods.

In the present materal TSH determinations do
not offer advantages compared with the ETR in
the monitoring of the dose of T4 The wimpler
and more rapid ETR memmement may thin
well be ned n soch monitonng

o thyrocne
n smom. Cim chem. Acta 43 B3 D73
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STUDIES OF URINARY BLADDER DYSFUNCTION
IN AMYLOIDOSIS WITH POLYNEUROPATHY

Rune Andersson' and Per Bjorke

From she Deparscnts of Mrdicine axd Clnical Physiology Uirerrty H spival, Umed, Sweden

w0 previous detalled aoalyshs of the disturbed
micturition

i appearing In pubents with this type

of Medicios Ormakdkis-

Fresent address.
vi& Howiml, 3.991 @@ Snoden

MATERIAL

The material combsbed of 8 male padents admuited to
the Department of Medicine, Univershy Hogatal, Umek
All knd sgm of most

METHODS

Chnical gradiag of nesropetky
of polynesropathy and the o
mcal grading of the perphen] scwopathy and of the
have been de-
scribed (1 ) + =shght, ++~moderate  ++ + =marked
of biadder -
ad rects] oacontinence, ¥ present. we mot



118 R Andersson and P Bjerie

Table I Data on 8 male caxes of primary amyloldasls witk pofrnewropatky

Symptocs of wrimary dysfimection
Ageat  Durston Gustro- Lossof  Dehiylm  Voidieg
examl  of mezro-  Neuropathy* Intestinal Rectal sematen  nitiating by ab-
nation pathy —_— storb- Lacon- lmpo-  of bisdder voiding domtsal
Coe  (v) ) A Leps mces® tinence  temce stream wraln
A6 64 8 ++ +++ + ° + 0 o L]
B3 46 [ ++ ++4 +++ + + + + +
B 5 3 + ++ +++ + + + + +
c2 s 6 ++ +++ +++ + + ") + 0
F1 3 6 + ++ + [ + 0 + 0
] 3 2 + ++ 1] 0 + ) + [
K 5 4 + ++ ++ + 0 L] + o
L 57 ? ++ +++ +++ + + + + +

+mafight, ++emoderats +++=marked

talning N1 sodation. The other bimdder
catheter and the stomach catheter were comnected to
dng rystcm fsting of pressore trans-
dm:u"ﬁm-mphfhnlzdlnnlﬂ-d-nmhk—ﬂw
corder (EMT 34 EMT 31 Mingograph 81 Siemens-

s ampRfier and & derivation wait for
urine flow this receptor too was connect
ed to the ink-flow recorder Both the unne volume and
the rate of urine flow could be recorded.

capectty (mi). The sam of the volume vokded
the residml volume on the occaston of micturiton

Tabke IL Clinical data and fisdings of xrinary Hadder function it 8 male controls

Detrusor
Biadder Readual contraction Pesk Ursthral
Case  Age Chnical xﬂn‘ pressure flow feustance
no )  dugeom (=) (nmHp {mlfsec) (mmHgAmlfsech)
1 hi Hypertoals 20 ] 40 94 o
2 n Hm 500 o 18 139 LR
3 2 u
colith “ 0 n 174 620
4 o Putmosary
fibross 520 &0 2% 101 04
o
’ c.my‘)pdhy kR [} 20 243 ooe
6 37 Polycytheme 418 0 e 70 007
1 £} Spkeoomealy 370 pai 21 98 051
H 41 Putmosary s » » s o
Mean 5% 17 k-l 157 035
sp n 7 &7 025

Votane ot wrpent degre 1o vold.
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Pt 8
Stkin, rectom
Sin, recturs
Skis rectum
Skin perve
Skia rectum
Sidn

Skin

Skin, recton

st which the mabject experienced an wpemt destre
roid.

mnrr(-ltﬂlﬂj).l.ﬂnnhlm‘—

pror o
mmrh‘dumcunmmondmdcmprapd-
vic Door or dwe 10 Firuining.

Detrmsor comtruction pressere (mmifp), Diflsrence

Bladder dvsfunction in amyloid polymexropatky 119

between the ltrwvesical pressurs whes the subject
does oot strain, wrd the premicturition pressars.

Intrasbdominal prexvwe (mmily) Intgasnc pres-
#re n relation to Mmospheric prevsare

Pral flow (mibsec). Maximal wrme flow
fariton.

Urethrel resicrance  (somHgAadirecl).  Iotravencal
pressure drvided by the square of tee wrme fiqw

t e

RESULTS

Bladder capacity

The bisdder capacities reghstered accordmg to
deflnitton are given Io Tables IT and [ The
mrean valoe for bladder capacity in the controls
wat 468+112 (S.D ) m! For the patierds with amy
loldosis the mean value was 6641123 (SD) m!
Becminse of the impaired senstivity docused be
low and becausc of the bstopathological changes
previoaly observed in the bladder wall m thns
type of patients (3) and the rhk of overdisten-
siom (13) imstillatton was interrupted in some
ratents before an orgent desire to mictorate had
occurred  In these cases the term  Cbimdder
capacity” corresponds to the matximom volume

Table 01 Findings of arinery bladder function in & male patients with primary amloidosis and poly

Aewropathy
Yolome at desae
to vold (ml) Volome at start Detrusor
Bladder of Peak Urethead
Case cagucity  SEgt  Urpext revidoal volome pressire Oow resstaace
() degrs denrw (mD (=mHp (mlfecc)  (mmHgAmisecr)
A s N No 1%0/170 2 64 137
B3 /s n 79 a7
Lo 400-5%0 No 0163 0 37 33
610/ 30 4] 143 o
L] % 6007% N 300/500 0 [
T30 0 5o J::
TS o 30 7
2 0 No No /340 ] ]
€00/323 [ 20 200
/560 o 3o 45
F1 788 00 750 25110 3 76 101
5/ 60 s 71 126
&H300 ns (3] [§)
7351213 1] 10 07s
I 70 00-70  No 3701370 [ 0
TX0M25 ° 36 191
K 43 150 2] 1S 10 0 58 ase
A 63 0 49 (.4
a8 ™ ¢ 64 (V)
L ™ 0T No 63518 ° 47 LT3
TIN50 L] 1ni oy
Man st 1 o
3o [31) 37 bX34
Then mcontinent  Cakowlased on the highest, 0w Uhe bowe st mdet kdimal vatoes

Acw murd 5.
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50 DNTRAVESICAL PRESSURE
{mmHg)
&0

B3 e

n 1

20

AS

0

0 100 200 300 400 SO0 €00 700 8OO
BLADDER YOLUME {mi)

Flg ! Intravesical presyars in reltion to blsdder

volrme. Observaiions from 8 cootrols (coesa +2 $.D

thick lincy) smd from § patlents whh amylokdosh (thin

lines)

of saline sdministered and & probably fabsely
low Nonetheless 5 patients with amylofdosis had
a biadder capacity whikh exceeded the mean
vﬂmfu—ﬂwcmtrolwoupbymlhnHSD

in Table 1l The mean was 4681112 (SD) mi
When the bladder was flled two patients (F 1 and
K) expenenced an urgent need to vold The
volumes at this point were 750 m! and 425 mi
respectively Foar patients (B3 B-6 Jand L) had
only & slight desire to cmpty the tladder even at
volumes as large as 500 750 750 and 770 ml
respectively Two patients reported no desire to
void following (nstflation to 545 ml (A-6) and
700 md (C.2) They reported only a slight fecling
of fullncss at these volomes. Four patlents (B:6
F 1 Jand L) experienced a desire to void urpent
or slight only at volumces which exceeded the
mean valee for the control group by more than
+28D

Litle or no residual urive way measured in
the controls (Table 1) In the patients with amy
loldosts on the other hand there was a more
or ks marked tendency to retention (Tabke IIT)

Intravesical pressure
The fcal pressure at varjous volumes s

The amyloidosls group hed a
bladder volume than the controls
0.001 according to Student & r-test).
As the bladder fills there normally develops a
fecling of follness and the need to micturate By
defindtion the valuc for biadder capacity i tids
dy comresponds to the volume at which an
nt need to micturate occtrred. The volumes
hich this occurred in the controls are glven

larger
0 01>p>

shown in Fig. 1 In the control group the biadder
preswure was infthally 20.343.2 (S D ) mmHg. With
increasing volume the pressure n this group rose
to 23 7+3.9 mmHg at 350 m! (the largeat volume
which all 8 controls attalned). The preysore in-
crease from 0 to 350 m! in this group was 3 41+
1.6 mmHg.

The patictts with amyloidosis had resting blad

Flig 2 Simulmncoos recordings durnag
micturition without stranfng froo a por
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der preastres which for amall volomes were some
what lower than the values for the controls For
@ empty bladder the pressure was dgoificandy
lower o the patients than in the controls (0.01>
p>0.001). The pressure which was 13 7£4.9(S.D)
mmiyg {oitially increated by 7 [4+5 6 mmHg with
a volume increase to 350 mi. Patients B.J B6 and
C.2 bad 2 pressore Increase between 0 and 350 ml
of 1435 17 and 7 mmHg, respectively These
valucs exceed the mean vahre for the comtrods
by more than +2 5.0 No patiert bad & pressore
Increase that was fess than the mewn value for
the controbs ~2 SD At volumes sbove 350 m!
the Intravesical pressore incressed further in the
patients (Fig 1).

Detrasor comtraction pressure
Valoes for this prenyare which corresponds to

with micturition are ghven in Tables 11 and [T AR
of the controls actieved peak flow during vokimg
by mesns of detnnor contraction without contri-
bertion from atraining (Fig. 2).

All cight parients used abdomiml pressure to
mictumis at the volames tnvestipated In six pa-
theats (B3 B €2 J K and L) the incrense in the

pressore In coanection with mictun-
tion was compietely identical with the icToase i
Intragastric pressure This s Mustrated fn Fig. 3
I two patients (A6 and F 1) the detrmsor contrac
'bﬂl’fmmeltpakﬂowmzsmdﬂjmml-ll.
pectively

Urlae fiow

The controls bad valoes for maximal flow at mic
frilon, peak flow between 94 and 27.0 mlfsec,

W W W WYY
]

ad
oot jdentical Abbrevishons ay o Fig. 2.

mean 15 746 7 (S.D ) (Table 1I) The peak flow 1
most of the paticnis was comiderably Jower
(Table 1lI). The mean value, cakulated on the
higheat individual values was 7.3+37 mifsec
Patient B.3 bad a peak fiow vatue of 14 8 mi/sec
and patient L a valoe of 11 mlfsec when the
blsdder volume at the strt of mxtunton was
610and 770 ml respectively

Urethral resistance

The resstance to flow in the urethra is shown
1n Tables II and Il The mean vahye for the con-
trols was 0351025 (S D) mmHeAmd/secP The
mean vaiue for the patwnts cakculated on the
lowest individua! valoes was ..06+287 (SD).
Patrent B3 had & reskstance of 0.22 mmHg/
(mi/secP at an {nutiad bladder vohume of 610 m!
Transiently patient L had a resstance of
039 mmHgAmlftecP at a large imital biadder
volume. At some Ume all panenty bad a orethral
fesistance that exceeded the mean valoe for the
controls by moce than +25 D

Covrel, between rbasces of

and climical sympioms

As shown in Table I alt the patents cxcept A
bad experenced dificwltics m connecton with
rictorthon. Seven reported dificolty o initatmg
micturion. They had also observed weakenmg of
the arme stream Thres patients reporied a need
to stram in connection with mxkturion, while the
remsinder had pot noted thes. Two panents A6
and C... experienced a necd o voud at bladder
volmmes of 545 end 700 ml respectively Pror
to the yindy however they wers pot sware of
any decrease of bhadder senufivity Patents B3
B:ﬁunderp:r\cdmmdlbcmd
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biadder fullness. At the (nvestigation they re
ported ondy a sight necd to void at bladder
volomes as farge a3 610 750 and TR mf re
spectively

At comparison of the grades of other clinical
manHestabons (Table 1) and the degrees of bladder
disturbences no comistenl agreememt was re-
vealed

DISCUSSION

The {act that most of the patients experienced
slight or no desire to void in spite of the pres-
ence of x larpe valume of flaxd and a high pressure
in the bladder must be regarded as an expression
of reduced senutivity of the blsdder wall The re
sults of ths siudy are in agreement with our pre
vious findmgs on duturbances of mictuntos m
patients with amyloid ncuropathy (3) Histopatho-
fogrcal examination of autopsy materfal reveated
deposits of amylosd in the nerves of the bladder
wall Such deposits affecting the nerve fbres
can explain the reduced sensitivity demonstrated
in the present stody
Normally there are retatively large varatioms
in the resting intravesical pressures between dif
ferent individuals (12) Nonctheless oor patierds
ppeared to have lower pressures at small badder

nes than did the controls

the other band there are only small vasis-

in the resing pressire a1 ddferent bladder
olumes m onc and the same person (12). This
wis the case 10 all of our control. Among the
patents  bowcver the patern of sndrvidoal
prewsure was different. The {ncrease in the intra-
vesical presyure that sccompanded Incremse in
the bladder content was strikingly farge in most
of the patients This msy be attributable to io-
creased rigidity of 1he biadder wall doe to amy
Jood deposits in the detnmor mrmscclature Such
deposits, which have been oterved o sutopsy

in these paticnts with amylokiosls and In what
way this may infhrence the Intravesical pressare
e s an open question.

At the time of mécturition the [ntravesical pres-
sure in (he controfy increased with very Tite
contribution from abdominal pressore The fn-
crease in pressure which occurred due (o detrnor
contraction agrees with the values measired o
other comparable materials (11 12 AN the
paticnts on the other hand needed 1o strmun
to micturate at the biadder vohrmes investigased
In only two of the eight patlents could the in-
cresse in prevsure be partly attriboted to detnor
comraction Thiy impadrment of the detnsor
function s peobably due malnly 1o amyloid infd
tmatlon of the perves In the bladder The extent
10 which amylold depoits In 1he musculature de
crexse the cootractility of the detrusor canpot
be stated

Generaly the maximal urlae flow at micturibon
was lower and the reshstance to flow in the
urethta was greater o the patients than (n the
controls Thys can be explained by the impakr
ment of the detrusor function Normadly the de-
trusor not only brings about an increase In the
[ntravesical pressure bot alto shortens and widens
the proxmal past of the urcthra (8) The resist
arce f3 thus decreased and the urine can pess
the ‘lnner urcthral orffice™ At increased bisd
der volumes and [ncressed intravesical preasores
there was soe lowering of the rewstance to flow
in most of the patents Thh can be expianed
by an incressed tension in the bladder wall asso-
chated with increased volure leadmg 1o some al
though of the fmal
urcthra and thereby diminishing orethral resist
ance The rmpainnent of the detrusor fimetion
an mportant factor w1 the disturbwnce of the

Whether af jon in the
rehaxation capacity of the stristed musculature
of the urethra plays a rolc cannot be stated

materhal are devcribed elsewhere ().

logical examination showed that, [n piace the
smooth muscle fibres in the detrusor were com-
pietely replaced by amylod This rigidhy of the
bladder wall b probably amlogous to that which
octurs in the myocardium 1n cardiac amylo-
dosts (14)

1n normal subjects the perivesical presyure in
aeases dwing (Fog of the biadder 7) Whether
the perivesical tissoe hxs an increased rigidity

Acts med, scond. Y7

The # of bladder emptying, demon-
strated in these paticnts with amylokdosis may
cauge chrome retentions snd predispose to io-
fection of 1he nrimary tract with risk for pyelone
phrits (3)

The disturbance of micturition that occun i
this type of amyloldoshs is in some respects sbmb
Isr to that observed in diabetes mefliun with
polyneutopathy [n the tatter there b also an -
creased biadder capacity and & tendency to urine



retention (9). Defective opening of the internal
weutm of the urcthra has been described in

been performed. The bladder in diabetes &5 re
pored to be hypotorde compared with that fn
pormads (10 15) In thos respect the bladder in
saylokdosis with polyneuropsthy often seems to
d¥fer markedly from that in disbetes mellitus
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LUPUS-LIKE SYNDROME
ASSOCIATED WITH PULMONARY REACTION TO NITROFURANTOIN

Report of Three Cases

Olof Selroes and Johan Edgren

From the Fourth Depariment of Medicine H lsinls Usiversity Central Hosprial

H hinli Finland

Hstract. A systeeic ike ryndro the exception of tw o paticats reported by Back et

polmonary reachons of ¢ () 1o distinct {mmanologicsl abnormali = ha
throckc - ernate pathents treatment
m&;’zémnm;" ;—‘: been kdentified in paticnts with the chronn  rin
Syndrome was characterized by elevated polyclooal {1 5 8 11 13 16-21)

the presence of [gGoawd- We report bere on three panent whose e ¢ ™

odkes postre fixttion feil g nytrofurantom were of the chronsc pulte B v

Stoce pulmonary resctions to nitrofurantoln were
fimstreported in 1962 (7) #nacute and a chronic type
Of reaction bave been documented The acute reac
hwmmmmwy occurs af
ter readminfstration of nitrofurantoin to previous!:

and In whom a syndrome typical of ) term kipes
erythematons (SLE) developed  omiltioe w1y
with the pulmoary manifestations. Imenutal s
titls also developed in one of these pavents

CASE REPORTS
Cael
Female bom I 1897 Her mother sffered from
rbeumatold

wavers] times durles the pext ten years. Nather mdio-
rephdaal booe surveys por serologhcad truts provded sy
widency of riserromtold arthndy,

In March 1969 the paticnt vas adrmatred & the hospital
becamse of oasem, dixziness and
oedema. Congestive beurt fadmre was dignosed aod wis
treated with degialls kad deuret,cs. MAd diabetes w2 fooad

seritized patients b regarded as an wial
Type I reaction and ks charactenzed dlinically by
1dden fever dywpnoen, eosinophda and pahmo-
mary Infltrates that resemble poeumonia or palmo-
tary oedema 3 6 9). The chironkc reaction develops
tfier adminkitmation of aitrofurantoin for several
Donths or years and 13 marked by madlographically
Cemomtrable fibrosrs with or without interstitisd
Poctaonrtis Nettber fever nor promipent eoslno-
Phifla ure assoclated with the chronic reaction. With

strable The Coombs teat was negatrve. Sermm protm was
768100 m! ygiobeim 1.25 /100 !

I good condinon, contrmng
treatoment wth pitrofran o dagitales and duoaretics. Wiike
im botptal her ESR bad  sem from mormaad vahuet to 45 and
e 10 83 mnfh ® theat exphmatron.

Acst s scand. 87
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Table 1 Clinfeal and laboratory data of three female patients with chromic pudmonary reecton and
stmudtaneous lupusike syndrome induced by nitn furantoln

Nitrofrantoin therapy
dramal of pitro-
Pat.  Age  Dally Duration Choleal symptomy Abnormal aboraiory fursatole withoet
Do (y) dos(mg) (mo) and sipxy test resalts other treatment
1 7 150 i AMM ESR 12-1.5 hyperpamme- Regresclon of palmosary
100
0 14 my'inﬂu-nn total tire of the en-
1 30 IgGudtre 1 120 of
IgM titre 1 10 hatex+ podes ad
darect test+ Resohs of bortory
thyroglobuba 1aets returoed (o mor
thre 1 2.5 mill el
2 61 100 12 Arthraigha, pubmao- ESR 1680 byperpanma- Chest X-my and resahs
wary infiitrates antinaclesr of laborstory tests
antlbocBes total utre returmed to normal
11280, 1gGttre 1 | 280
IgM ttre 1 20, latex+
3 s 150 o Fever pnlmonaty in- ESR 23112, hyperganmma- Regression of palmonary
100 21 mmmw( Hrsetnin, aatirockear Im(Tltrates. Deaap-
antibodies wotal dire pearance of piearal
ffo; chronlc 1 1000, G titre 1 100 effusion.
acthe bepatitis (7} I e 1 10 Jatex+++ I ebontory test re
direct Coombs test+ E T

At follow up exxmimations sterlle pyuria was  tepeated
Boding, but wine cohmres ylekded o significent bac
terfuta, The ESR costnued to rise (73-84 mm/b). Om

L 19 1963 the domage of nitrolorantoln was reduced to

mg duly and s weeks her was omitted

E&Rbcp:lwd:qado-r-llmmnebwmnhe
beang recorded foor months bater N trofurmtom, 100 mg
dally was then pren again becanss of pyutia snd was
conthweed tntil Der. 1971 Dunng this 22-month period the
EXR gradmally rose from 18 (o 125 maw/d sermm prosein
from$ 1109 42/100m! y-globubm from 2.2 103 4 /100 mL
A cheur X-ray taken in Ang. 1970 reveaked ber tomgs to be
clear

w‘knmx-ﬂvu!m-m B‘lldndmtd;-n‘.hy

unooth mescle satfhodies+

Hyperpummaglobainecmin was stll present (3 1 ¢/100 mi)
aed consiyied oadnly of aa increase b 150 Ionunalogical
tests dlscloed the abnotmalies fawed o Table 1 The
Waaler Rose test, however was negatlve LE cells were

discontimumng therupy and tw resaits of
mboratory testa Tttorned %0 hormal valoes
The ESR fefl from 102 to 34 mm/h the slight cosinophae
srum protets and y-giobolin levels retursed
o sormal the titre of mtinucier entibodies dacrensed 10
140 of ' o 125000 ery Y

puudﬁ:dmrndlmmm Tbepmut
was readimitted to the bospital l Nov 1971 when a follow
op X-ay exxmination revealed increasiog fhrows of the

On 4 s oady dot was increased
pain o varioos jolnts. She had mo dysproca st rest. BP was
16095 Skin and beart srscultatron end thyrold, resal and
Twer fanction tests 1howed sormal valoes. Nedther Bver eor

the biadder that was sobyequently clectrocoagahited.

Acta med. scomd 197

fixstion test s now megative. The patlent i currcody o
tairty good health and by being treated with diprtafis a0d
deuretics. The perusts with (he same severrty 2
before admnfstration of nitrofuraniom.

Carc2

Femak: borman 1911 Her mother end two sisters suffered
from rheurmatosd arthritts. The patient was i good bealth
ontfl (965 wben she suffered  Mmoderste Congesuve heart
MmSmle|m’mﬁmﬂn{mh«
been trewed with drga. M
ml;houlidnmmtd.lnlh:cil?‘llnhmu
amincd fn the outpatient depertiocnt of  Jocal hosprial



The ESR homever gracemity rose from normal vakact 0 66
s without explamition,
InDec. 971 during  visit 1o the Canary Lsbaads, joint

¥ Fioland, Rbematold asthriths and fnfectiom arthmis

e
Three months tader the pabent  ESR was 75 moa/h and
she waa achitted to hospical for further euaminatons See
n:ﬂni hi:ndhumbjcc&nmwnplmn
led BPol
Lﬁtﬂ.lnﬂnﬁ:m—rd&sxdepumbbtur&x

of antinesciear
-:nboandmm-dmmo.-ymhu(hmnm)
Gty was only 1 20
The patlent b currently jm £o0d bealth. She had neftber
A73pacra wor joist pajn. Her congestive beart falre 1
trested with digrals aad doretcr. Unnary
sehiment and enad function kave bestt nonmal danog the
cbacrvation period.

Cased

Femle, born In 199 The patsent was o good lneaich aot)
The marwner of 1970 whea she wis trobied with dysona A

EFeb. botpetal for

1971 she was sc0 b Qutpaticat m omr
::‘hcr S?nlntmndlnh;]ﬂ““‘;:

omplained of dysena and penodc over

kunm The [xcise was 90 aod BP (73105 peripharal
mmmmxmndmd
Beart aad hag anscultanoss ware sorms! Perpheral
Hrorph modes, e amd pcce w erw not patpebie Tests for
facror and wuTe Daga-

Reactions to murafurantol

the. I pyciography rrvesled morpholopeally normal
kidpeyy The ESR had riten 0 64 mmh The mmary
tedment sul] contained rod and whit cel m abundanc
but mo bwcteria Urinary TB culumes were sepaave
Treatment with
A

1”7

In Sept. 1971 the orieary sedumemt sull whowed
hacomaturia aad pyoria. The resolts of  third oy tosopmc
camination were the same a4 the carlier 1w bladder
volupe wys 300 ml. [n Jan. 977 baopry of the biadde sl
peovided the putho-soxtomect! dignoms of meery wl
cysthis.

In March 1972 the patent had paroxysmal  entncular
achycardia. This episods was prompily corrected with
bdocam. lnfarction wrcinded

e oot fan
1974 Dwrog this penod the ESR rose from 30 1o 107 amvh
Ix Dec. 973 the patent Goll acutely dl  1th fever and
dyspaoea Whes fever permsted for two  ecks i spite of
trestment with et biotics she wiks admetied 0 the boaprial
On admuniion she wws severely fatigoed. Nitroforasion
was withdrawn The (emperatore was 39 0-39 9°C bot
rewmmed to oovmal without antrieotes ow the thd day o
hospial The polse madc was 70 respmatos 4 and BP
1300 Thers were po wigns of congsstive beart fukare
The ver was not enlerged sod baiter splten sor penph-
aral [ymph modes were padpabic. The blood pectare was
morzml. Urisalyshs and rens! faacton tests show ed sormal
valoes. Ralcs and rhoncte w ere o ever aodibiy over both
loag bases. A chent Xray show ed bubarerad Infifrates, most
Mh&-ﬂnnﬂhnhﬁidhr@llﬁ
Pletrral effonon wat syen o0 the right mde Serwed prosesn
was 79 g/100 ml bot the trecLou ®as pary-
clomly imcrrased (0.3 /100 mi) The tex-fixston test
mmmﬂymmmw-hmmﬂ:;a
A red

mnooth ereacle
cell gatfbodies et also detected (Table 1) The serom
binbor was sormal but Ave enzyme tests disclosed
pctare SGOT was 142 U1t 29°C SGPT ™
UN et 25°C SLDH 315 U and alkaline phompbatase 463
UA (ooroeal below 48 UM
Retuits af brer enzyme tesis gradmlly retorsed to nor
cul durng the 4-oaonth hosprtal ixy J o befory these
rmrum‘ﬂ\hlwlnllm Im:clﬂ'-ukn

tion beopry revealed that Wﬂnmmmlbam
mosoouchenr cefty, mostly [ymphocytes bet  few phisa
e, weTy preseat 0 mcressed oambers Cloon sctrs



128 O Selroosandt Edgren
Durting the [ollow-ep period, in which the patient was

neither wor olher drogs a
regreasion of the poleomary symptoms occarred and the
MXﬂthw-hmlmmnl Themh:dmwtdtn

VW mmh
looger demomtrable the direct Coombs I-:ﬂhntﬂﬂ‘v‘
sad Frer cnzyme tests are normal. The ldex-fhusion test it
stll positlve (++ 1 64) the Wanler Rose tilre 1 64 The

cxamination in May 1974 re
vealed  quite normal bladder with normal volume (400 ml)

DISCUSSION
Sioce ft was d 1 (953 nitroft fn s

q i

Althroagh  histologk
cvnicnoco(m:pﬂmawym“dcwdhh
hacking it secms obvious that these pulmaonary rese
tons are of the same type a3 those reported previ-
ously 1o have been the result of sitrofumnioin
therapy
Interesting  concomitant {indings arc the im-
mnnokxpa] abnormalities  that developed g
y with 1he pul These
incduded a markedly clevated ESR  polyclom!
hypergammaglobalinacmea a positive fatex-fixation
test with cither a negative or [ow Waaler-Rose titre
nwellssthe of IgG antinucl. Thodk

been used extensively In the treatment of urinary
tract mfections The drug is \nown to have toxic and
allergic side-effects The most serious toxic side
effect 4 doserclated polyneuropathy especlally
prone to ocour in patents with impaired renal func
tion treated with normal doses of the drug. Haemo-
fytic amacmis  mepaloblastic anmemba, aplastec
amsemia and agranulocytows are mre toxic wde
cffects. The most senous nde-effect of the altergic
Type !s an acute pul y resction ch 1zed
by sudden fever dyspnoes and couth Insuch reac
thons pleurat cffunon blood eosinophilia and
filtrates that retemble pubmomary oederma ot poen-
monia are common (3 6,9)

In 1966 Soilaccro ctad (19) drew attentiontoncase

subscute pulmomary infiltrates camsed by nitro-

mtom  Thelr patient had taken nitrofy in

These ol i are typical of SLE whkh in
32% of cascs bms been showa to be  dnp-
activated™ (10) The arthralgia of two patients the
penpheral lymphadenopathy of one of them and the
posaible chronic actlve hepautls of 1he third also
conform with the lupus-ike syndrome  The findings
are very simflar to those observed in two pathents by
Bick ctal (4)

Toxic hepatic reactrons to nitrofurantoin ac
companicd by non-fmcmolytic mundice have ocea-
slomlly been reported (12) but involvement of the
Liver without jaundice has been documented in enly
three patients (2, 4). o one of the [atter (2) n hepatic
reaction  with  elevated SGOT and  alkalme
phosphatase levets developed following two weeks
therapy with nitrofurantoin  The patient also had
myalgia arthrlga an elevated ESR and & diffuse
pruitic fopapalar rash on both legs. It seem

- ulyfwnneynrmd:ymp&omsh:dbcenpmum
for at least one month Clearly chrome pulmonary
reactsons (n five patuents, the resuft of treatment
with nitrofuractom  were reported in 1968 by
Rosenow et al (17) Since then almilas exses bave
been docimented (1 5 8 11 (3 16,18 20 21)

Thcum-ep:ﬂcnuwerepa-xauhad:nban

obvious that the nature of the Liver dwmage without
Jaundice of this patient is different from that of our
case 3 in which hepatk involvement represents ool
lm}cdumgchmmﬁkdylmdumhnd-
o rring Wpas-Hke sy The
lnﬂ!!rlﬁonoflbe Rver by mmndmctﬂund\.hc
vrtscnceulmvou.humtdcmmxnksdmnml
anl l { rathet than a toxke rection of the

treated for urimary tract {nfecth

toln for long penods—1 ﬂnnd}ﬂmonun respec
tively Pulmomary mfiltrates developed in all three
Partly fibrotic [esions developed m the lungs of two
of the pabents of whom one also bad pleoral effu-
msl@lbbodcodnophﬂhmnmcdmmdy

Tiver
Syndromes indhstinguithable from SLE have been
repoited following the admunistration of a lage
varicty of drups  These inclode hydrlazine pro-
f 1 oin d hydantoln tri

h h 4 penicilim

and others (14) Nivo-

one patient. After of P

therapy a gradual mp, of the pul Yy { x) id

manifeststons  took  place without need for furantoin can now be added to drugs cansng a2
o cortk d or other In {opusdike syndrome

all three cases the start of mprovemert was closely
related to the withdrawal of orro{uTantom soggest
Irg a direct relationship between the drug and the

Acte el scund. 197

Av has been typical in lupuslike syndromes
caused by other drugs the fmmumoiopcal abnor
oalites disappearsd spontaneously after with-



drrnal of otrofurantofn. The fact that family mem-
bers of at keadt two of our patrents had & hestory
of othe T connective tissue drease would surpport the

Reactions to nitrofu satin 179

4. Bick, O Lendgren, R & Winan L-G  Netro-
foraatons-{nd sced fitrosis wad lopus

that ‘drug-actl SLE devek
dyhpencnswbohveupcdﬂcpmdkpoﬂimlo
the dnexmye
The bropsy-venfied Interatitial cystitss of our case
3 b also of special interest. It was diagnosed after
oueynntrulmcntwﬂ.hnlunlmnmhmdm
detectable as kong a1 the was d

i
|
5
i

Five monthy after withdrawal of nitrofurantain a
cysioacopie cxamimation reveaked a normal orivary
biadder I wh tia! cystitis [s by
reqarded a3 a chrovic doease that termimtes o
frreversible fibrosis the course of the fliness of thes
patierit ks thas 3o far been apusial. Interstitial
cyitiths s 1d tobcan

ical disease (15) [ts development therefore in a

i
g
:
i
!
s
)

J roep. Do M4 103 T3
10. Lee S. E, Rivern, I & Sergel M Actvanom of
sysicmic lnpoy efythemaowms by drogs Arch mtern
Med 117 €0, 1966
Liibbers

patient who also develops a lupus-like sy
wecondary to drug therepy is not unexpected and
wuuldcu{umwhhlbepoamhxeorngcnedclﬂy
b 5 er the p
ﬂ:ulhefrmsﬁth.lmmhlnthnmemlnfmn
reaction 1o the nitrofurantoin therapy canoot be

excinded aitber espectally in view of the r
Ity of the bladder mamfestatons The nterstitial
Cyuith may i this patent an

14 Ogryzio M A Sywemsc pus

feachon simitar to the pulmonary resction winch we
brelicve 10 be an adverte rexction to nitrofurantoin.

Nrtrofurantoin 5 & widely nsed and usmlly well
‘dﬂ'lted dru;. Although the chronic pulmonary
that

discusesced.] J R Dutheand W R M

Alevnder),p 139 Univermty Pres  Edmburgh 1968
13 Onvwo K J 0 S & lokmen E. J
Ioterstia) [X%

. Scand. ] Urol Nepbrod 4 37 1970
16 nm.mbm-..: G Chronmcic longreacte o gebrok
Ned. T Geoeesk 113 770 1971

'edt:a:rﬂxlmmtooqmuaﬂom we belicve that
the calling of atticnbon to such posuble adverse
Teactlons might help s to avosd such seriom com-
plicatiorns,

l7lmm-E.C DeRemmer R A & Dned. D E
Chrowke mitrofoamon puaimosary rescbhon  New
Engl J Med 779 253 1508

mooary axfitratsom doe (0 artrofureatown
Amn mtera Med 63 1284 1966
P

Acts med ccand 185 215 1969

ronrche  Lungeveranderungen
oach N trofwramom-Medikstion. Fortschr Roegen-
sl 5% 197
Ropur A Chromeche mrerxicils Prcwmoms st
1 Laagzet

darch
tharspee Med Khn 65 1008 1971
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COMFLEMENT SYSTEM STUDIES
IN SYSTEMIC LUPUS ERYTHEMATOSUS (SLE)}

P Teasberg

From Moficsl Department A, Usiversity Hospital and the Instinie of Foreasic Medlcine
Rilshespalet Oslo Norway

ivoiverngmt by been

were low [n ooly & few of the patiowty, The levels of C4 O3
nd O3 proactivetor were not dower [n the 4 patients i
whoa (3 coaversion prodocty coild be demonstrated than
in the othery It b concloded that the bow complement
waues fousd in SLE mmy be caused meinly by deficient
mm..msan complenuTt scirvbon are In this pe-

tient i crial demoursirated earty im the disease, and chiclty
I patients mot receiving inmanosappreistve therapy

The mmin manfestations of systemde tupus erythe
matosts (SLE) are probably caused by circufating
complexes of muclear antigen and annmoclear
ol @,7) Comudcrable lntercst has :{

of idating further the hank behind the
low complement levels often found in SLE

MATERIAL AND METHODS

Smbjects

Thtpdhulnkddnchdﬂ 16 indrndoaly (11 fetradet).
The dingnosts was {0 exch case based o prbinbed “raeria

(). Most patients were shndeed 00 ane occasion ooty dxon

24 ocomslom during 2 year period.

Bload samples
Vesoms blood wrs collected from both comtrols and pa-
Henty and keft 1 cosguleic watbot sddrives mt 20°C

Pdu'u!d Huﬁn Tater

been focused on the chief effector pathway of
bumoral immunity the complement system in SLE
Reoal and dermal depoutions of C4 €3 and pro-
perdin have been teken ay evidence of the patho-
penctic significance of complement in thhs doease
08) Profoond changes in ton) kaemalytic comple
meut and In kevels and actvity of individual compo-
nents of the cinsic and alternate pathways of com-
plement act] can be 4563

Crossed o

Crossed toremmoetectrophoresn was performed sccordmg
™ Laurell () with e ght modfications. The first ssparboa
wai performed @ hegh voitage (20 Yim) sgerose el
whectrophorysts i tarbital befTer for 2 1/2 bours as carber
described (1F). The gel strip commanreg the separated
SeTem protess was ot uﬂ-:dphu:d n  dot man
t-C3-

mmd:mpu{umrdun;hm;hmﬂrhmlm
hom end uwder cdentcal coadiboas (Fag. 1)
llh:tnulho\mbyLl-tllﬂlmdhnhnd

11 13 14) The fmdmyg of iow complement activity
and tow levels of individual factors o SLE has
osmlly been regarded a3 firm evidence of ln vivo
activation Stndics I recent years have thrown
doubty on this concept by thowing that low C3 levels
I disease could be caused matnly by deficient
synthesis of the protem (1) Conflictmg results have

in this laboratory that when the blood suospics

ﬂ-uulinrmm.l bavy been tested onder these

amounts of C3
banfm‘dnmydmmEDTAphmnkn
rellable m sxperunents of tha kod, possbly brceww

eme mdm-mwmﬁc&-
rped from turnover studses niing radionctively

habeiled 3 and the path

Complement system {n SLE remans unclear (6, 17)
The present studhes were performed with the sim

n-d:hn‘tuml.nduamndm-nmpdw
on ddferent occapons by phrenetry |t sty e

Acta med. scomd 197
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Converted

Cc3 c3

e e d

Fig 1 Croysed mmunociectrophoret!s of scra from SLE
patients with clreotating conversion products of C3 (a b)
and posmmal control veram examned by e 1ame method
{c) Anode r1to the keft in the first clectropharttic sepers
thon and on (he top In the second.

wers have mainty been chssified 13 pouilre of negative
with regard 10 contest of C3 convenion products.
Immanochemec ol det rmunations
C4 C!mdclprmcmn(pmpnd-nl‘ms)dt-
xU0as wETS perft d by the
m‘lmwan(ll)

AnthCY was prodaced m rabbits immonized with homan

(Behringwerk ) was ased e cefer
eace serum for the determxnstioa of C3 and C4 in O radiel
wmanoddTision experiments

RESULTS

Relevant clinkeal data concering the patfent mate
rial are given in Table 1

(Table 1) Of the 6 patlents tested on several occa
tlons $ were conshstemly negative One patent (o
8) hed initially circulating convenion products of
C3 Lateron after Inltiation of prednisone and aza-
thioprine treatment, she became negative and has
remamed negative and has been {n complete clfncal
remitdon for one year Three of the 4 poduve
patients did oot recerve immunowppressive therapy
at the time of the study while 9 of the 12 negative
paticnts were on prednisone alone or combined with
aznthioprine

C4 3 and C3 proactivator levels are given jn
Table 11 It can be seen thal mean levels of both C4
and C3 were lower than normal mean Only two
patients nd C4 levels and one patient had a C3 kevel
abave the normal mean. In4 patients extremely low
levels of both componenets were found There is
pood cotrelation between C4 and C3 tevels In the
individual patients =0 949 p<0 001) The mean
3 procativator fevel in the patient group did not
differ significantly from that found in normals, The
patlents with very bow C4 and C3 levels, however
had also lower than normal C3 proactivator levels,

No diffe n - fevels
wen(mudbetwccnl}-:ymp-wimmdﬂmnm
conversion products

Diseats activity as fudged by climeal symptoms
and signs was present ln all 4 patents with O3
conversion prodocts but also In § of the other 12
patients. Lower mean levels of C4 and C3 were
found (n the patients with disesse activity than m
thote with nog-active SLE bt the differences were
not statstically sigmiicant

DISCUSSION

Ih J] d that towd h {vtic com-
plement, biclogical activity of severe] of the facton
and the kevels of these (actors meanured {mmwno-
chemically are often decreased in SLE patients [n
this study low C4 and C3 levels have been found and
the decteasc is of approximately he same degree for
both factors Low C3 proactivator kevels were found
fess comtanly Others have reported that {ow C4
Ikevels may be scen even more often than bow C3
levels (8 15) Clg and C2 are usmlly depreased
while one study reports normal C5 fevels (8). Pro-
perdin levels sre low In mtents with high discase
activity (13) This shows that the complement

fiies o tds drscasc affect both the clessic

C3 convension products were d d on at
least one occasion in 4 of the 16 pabents with SLE

Acte med. scand. 137
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Table 1 Clinical and taboratory data

Complemens system  twdies in SLE 13

For pawrerits stadied mare than ouce the first set of Liboratory vuhucs i given

Do

Case  Age ton LE

no Sex (y) (y) ESR ANF cells IgG g\ IgA
1 e 2B 10 6 + + 120 10 7
2 ¢ B3O % + + 27 M0 K
3 9B 4 nm + 1050 140 300
4 2 M 2 3+ 1800 120 80
s ¢ % ¢ » o+ + 130 110 30
6 ¢ 3 3 s+ + 2300 200 190
7T 9 % 6 n o+ + o0 M0 &
1 ¢ 2 Y2 3 + 2000 620 220
$ ¢ 7 4 1+ - 160 0 &
v 9 4 & n o+ + 100 200 180
n g M 3 o5+ 1500 190 &®
n ¢ 2 ® 0+ + 265 1% 250
n g x 4 B+ + 27% % 7N
M & M ¢ I + 2500 340 530
3¢ » 1 41+ - my 120
6 & 2 1 108 + + 11X 120 1@

Alper and Rouen (1) were the first 1o show by
turnover studies of adioactively labehed C3 that low
levels of this factor in glomendonephrites could be
caused by d and not y
by fn vivo activation. Humich-rﬂl.l (6) in ther
stndy of a lrge group of SLE patents concluded that
the Jow C3 kevels were cansed mainly by comple-
ment activation. In contradictson to this the turnover
study of Stiwinski and Zwaifler (17) showed that
decreased synthens was the chief reason for the low
@3 content in thefr SLE patient sers

In the present patient group in vive activatron of
€3 scens 1o take place at 8 symificant rate m only &
small proportion. Even the sera contaming C3 de-
gradation products contain rather low kevels com
pared to what can be found for instance in some
putients with glomerutoncphnits and cbronlc active
bepatitia (19 20) and tomo of these latter patients
toay even have normal C3 kevels. One af the present
patierts activating C3 had & C3 kevel af the pormal
mean a0d of tha three patents with very low C4and

Trearment

whan first

ween Orpan mamafestuton

Pmidloa Nephnthy mucocetancous kesdoas, serosity
Predaisowe  Nephmtn srthntis, mcocutancons lesions

None Arthrits, vascubtis, hnphadescovathy

Predotsose, Nephaitrs, arthnin, pancytopaenia

None

3 kevels (nos 2 15 16) C3 activation could be
demonstrated n oaly oo The present results thos
support the findingy reported by Slinskr and
Zwaifler (17) and it may be coochuded that in thiy
group of patients kow complement factor kevels can-
not be explained by o vivo activation alone It it
possible however that (be resalts reported by
Humsicker et al (6) are cansed by the selection of
patients in ¢n carly stage of the dhesse

In the present patent material a moderate degree
of i vivo ectivatton of C3 i foond wn some indrvidu-
als generally sawd m those with relanvely short
drsease dorstion and those who have mot been
treascd with immunosuppresan  drugs It seems
that the immanciogscal acti 11y burms out o some.
extent after a few years, even of the disease proces
Propegates i 30ome ofgan system  The weemungly
fow ctrvity in the homorad fmmune 1) tem may also
be the reanlt of ntense immopoappress: ¢ therapy
in some paticrits a3 apparently s the case n our
patent 8 1t may be coocluded that m the prese ¢

Acra med
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Table I Rexdts of the screening for clrenlating
converion products of C3 and of the Immenochesi-
cad determinarions of C4 C3 ond €3 proactivator
levels in sernm

The evajoation of disesse acthity Is based on clinics!

the first 5ot of results is ghven
C3 proac
Qeom- C4 o

Case Discase  erslon  { {mg/ (% of mov-
no, vty prodocts 100mD)  j00mi)  melmexn)
1 - - 13 7 106

2 + - o3 13 &

1 - - e 18 9%

4 - - 98 % 04

3 - - 31 3 o
6+ - 174 45 H

7 + - 53 46 00

L I + 162 kS o]

9 + - piny £ 1

e - - s 4 114
Hoo+ - 58 ® 14

12 - - 116 n 73

i + - 43 p 3 35
M- - %3 - 53

s + - o8 11 a3

16 + + 1t b4 a2
Mexs for pathent 163 4.9 %2
Mean for mormats D4 128 100
Normal

tmexnt2 8D} 123340 64130 68132

4 Geworz, H Pckering, R 5., Merpenfages § E. &
GoodR.A, The comphexent pwﬂhhm

¥ TIPS CTY

chroic
st Arch, Allergy 34 324, el
Gotolf $.P lsaxacs,B.W Muchrcke KCAM

-

o
x

wasicker Reddy S.. Cupenser C B Schew
;.H.,Htﬂ’ﬂ.] P MﬂkﬁEbﬂhn‘LH 1 & Amecs
F.. Metabok
(G)hwmﬂhmw ¥ Med 257 833 1970

and ot diseaset. § ¢ Iavest. S 153 191
& hobler P F & Tox Beum! R !trh!cuﬂv&mm
Huacwic
systemic upat orythemstows. Chne exp. fssosnol.
4 191 1969

the corversion prodocts
axmology 12.313 1967
H Lewh, B3 Campentee C.B & Schar P H Serwn
complement compoorat kevels o homn glooer
wooepheins. Anm. miern. Med 75 S35 1971
1L Mancini, Q. Catborwez, A O & Heremwat, J F
Imunochembos)

1945
13 Meleas RH & Mahsch A P Propenkn and C3
Wﬂmmymmnm
1 cEn. inven. S2.624 1973

1

ent group the possibie path,
complement activabon b mandy Hmited o the
early phase of the duexse
The reaseoct for the low complement factor kevels
fournd i 30 many SLE patients remans unkoown. A
negative feed-back system, which acts to protect the
body from the effects of complement activaton by
depresung the syrthenrs tas beenproposed (1 1)
but repeesenis at present only a theory
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FOLLOW-UP

Whst happencd to the patients?

Resdens of scientfic medical pubhcstions often
complain aboat the fact that the paper Is prodoced
very soon after the paticnt has been observed and
treated. This meand that we do not pet an overview
of the whole dsease but aften just » glimpse of one

stage.
The Edton have deaded to {ntroduce a special

section in the Acta Medrea Scandinavica under the
heading FOLLOW UP WHAT HAPPENED TO
THE PATIENTS?

Our ambors are invited to give fortber mforms-
non sboot the development of intcresting cases
whose history has been published previoaly The
first report In thes serics bs preaented below

ACUTE LEUKEMIA AND ACHRESTIC ANEMIA
IN A BROTHER AND SISTER

Jorgen Bichel

From the Initinwte of Cancer R seorch, Radwm Cenwr Arhag Densrari

In 1940 the wuthor pubfished an article entited
Acte leokemis and  achrestc  apemum 0

brotber aad dster (Ao mod, wmnd 184 ST
1940 The sister died of acute myelowd levkema.
The brober who suffered from a refractory
megpaloblastic-macroblestyc ancmia has later de-

eloped an acute leukemsa so that the cases
cocrectly should be chassfied as famdhl bew
kemmae

Sponsarcd by the Daneah Cancer Sty

Acke med. ole
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BOOK

Third Conaterence on Cooley 5 Anemia The New
York Academy of Sciences, Vol 232, 380 pages
$33 00 New York 1974

Thalsssemin—in this volume cafled Cooley s an
emia—is a diseaso with a chamctenstic geographic
pattern of distribution As a matter of fact Cooley s
anemia s a mhlesding title of a book treating bath
the betetozygous and the homazygous states of the
many different thalassemias. Cooley s ancmn s
still sometimes used as an cponym for the much
rarer bomozygous condition

REVIEW

dhcusses the toplcal problem genetic engmeering
when he asks the questhon how to bypass the g
neuc defect. Different speckdists on protein blo-
syathers discuss the poasible mechanisms for
defective synthetis of certaln polypeptide ctaims
in this graop of drvemses It seems as If the
funchon of messenger RNA were disturbed.
Many of these papers seem to be far away from
routine medicne even if they discuss fundamental
problems in the eticlogy of common dmease.
There 15 however alo dhcusslon of yuch clini-
cal probiems ms the dangers (iron overload) or

Untl recently even ughly lized b
gpsts have had very Uintke personal expenence from
these interesting disemses if they work in Northern
Europe Duning the last decade the gigantic migra-
tions of foreign laboor have brought people of
Mediterranesn ormgin t0 our lattudes. The pres-
et number of thh joarml comaing descripions
Norwegian patients who may be examples of
o mutations lead'ng to defictent synthests
ether the a or the 8 chams in the ghobin mole
ule also n our part of the world
As 2 biolomcal problem thalasserma has loag
been of great mterest both to protein chembary
molecular medicine and genetics as well as to

d gcs of massive imntfusions the mature of
urnary pigments m these diseases Interaction
between different thalmssemic defects and other
genctically determined hemogloblnopathics or en-
zyme dificeencies and the questfon of Intrmnerine
dmgnosts

The chapter by Quattnn and Ventruto tells the
story of a disesae studied intensely in Naples and
Southern Italy ever since [t was finst found In an
Itallan patient some 15 years ago This so-called
Lepore hemoglobin is an experiment of mture that
bas taught =y much reparding the Interaction be
tween different genes that determine the synthe
sis of globin polypeptsdes, The mlmast immumer

cmic b ] and

able hies are ¢ by m

Ths volome fs the third in & senes of conferen-
cts oa the disease. It cootains valuable informe-
thon and stimulanng chscussion by leading specis-
Irsts within the fleld and gives cxcellent illustra-
tions of the fact that chinical medicine on the
molecutar tevel is a reafity for millions of people

Already in the openmg remarks the Chainman

Acsa med seond 197

ture discovered at the bedside that cannot be
repeated In the aborstory
The volume may be recommended to clmiclans
with an interest fn fundamental medwine and—of
course—to the biologht workmg in the basic s
ences
Jan G Waldenstrom
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MYOCARDIAL BIOPSY IN A CASE OF CARDIOMYOPATHY
AND PARTIAL &-1 ANTITRYPSIN DEFICIENCY WITH LIVER ENGAGEMENT

A Torp

From the Heart Laboratory Department of Medicine Unh rsire of Lund Malm3 Geacrel Hospual
Malm3 Sweden

Abstract. A cmee of pertial o-] antitrypsin deflckency

kb Bver cogagement snd  blopry-ventied coogesire
caninayomty b reported. The possbilty of  com-
sectiom betwern these two diseasts b dscusecd @ view
of recent reramre

Since the genetic defickency of a-1 antitrypsin sod
its with was ibed by

irf
€]

Leurel] and Erksson (12) Increasing interest has
becu directed fowands the significance of defl-
cency of this glycoproteln (11). Present in pormal
coocentration in homan sermm it is a powerful
mhitvtor of & varlety of proteolytic cnzymes. De-
ficlercy states may bo bomo- or heterozygpous
with & serumy coocentrabon of a-1 antitrypsin
within the ranges of 5-85% of norma! The Inc-
dence of homo- or beterozygous deficiency i eati-
oated at approximately 1/30 in a normal populy
Gon (7 8 The differemt deficlency states arc
clatsified

rchng to the

In the Pi (protease Inkdxtor) aystem (8) where tbe
homazypoas defickency b designated  for In-
stace PR and the heterozygous PPC
Whereay the first reports described paniobalar

b tated with ol ant
ypsin deficiency it bas Jater been shown that
P70y with partil defickency are also prooe to
develop Inng diveasc as well @ cirthosis (4 -
Q8¢ cme whh ol anbmypun defiaency la
B‘Wh.lmmlhmphywuu,uuimmdomenr
lonephritis has been described (16)

Recently we had the opportunity to brvestigate
2 Patent with heterozygous -1 antitrypein de
fidency with liver and 2 1

cxdibmyopathy which gave rie to the queston
whether there might be a conmection between



the globules whthin

the bepasocyts (4 19) whech were resitant 0 treat-
met with Ematase A rounne  lectropboreis was
with = o) concentrmbon  of

of coustrcuve pencardihs. pulmonary artery
showed notmal smaony withomt of basal hyno-
ective coromary 3

able [ Valwes from the mwo catheterizations

RAwngi atrom, RV=nght vemincle P A=puimosary
artery PCVwpolmocary artery wedge LV-H“:m-
R=

(beata/mm)

SVeuroke vohme (mlhest)

Jan 1973 Qct. 1973
RA n 13
RV M

16-21 1016
PA nn My

p-1] 15
PCV it 1
w n »

16-21 113
RA Hs e »

k2] 6]
HR H ]
(=) 386 459
5V #* D

ton of early iovolvement of the pubmomary vascobr
bed (12

deptt-h been trrated onfly with dpnbs,
droretics snd spitonoiectone since the (it vestipr
thon, Ia sddixn be bas recetved 20 mg furosenids
and 730 mg theophylbas 1. teice B week

DISCUSSION

The conncction between o-1 antitrypsin def
ciency and emphysema has been known for more
than a decade {61 chrhotis of the {iver has ako
been described in this protein abnormality (191
and ;s mentboned » single case with angiths and
glomerulonephrits (16) Recendy Campea et ol



Cardiomyopathy ol antitrrpsin dcficiency witklher mgagement 139

-J-

WA

W %
NS ;
XA Wﬁ—%< Lk

»~ ‘\\\

N :ch/t@a

Fig 2 Blopty from the right veotrkcle showing wide-
wresd ftentidal fbrosh

s
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v
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ad ugm of
of musclo ffores. Hematoxylm-cosdn, X116

the criteria of & congestive cardiomyopathy (9}
the etiobogy of which accordmg to the defini-
tion i unknown

The of the

of kg and liver dsexse mssocoied with anti-

the lack of defence agamt lberatrd proteases.
Licberman ¢t &2 (15) coander the posibon of
imtraceltular antitrypsin to be of importance in
developing the liver demage  Licberman (19)
‘s also demomtrated the presence of degraded
witrypsin in the sera of patents with bomo- or
hetern This d 4
watitrypsin bas abnormal antgematy which may
sive rise to antigen-antbody resctions cumng
tisue igjury Whatever the mechansm may be
veral authors have stressed the of

£ S Va 1
s f‘t\,é&:l‘ﬂ ,Q@&H
°2' ) ‘v“';}:b\' N

ZEK ’%3

Nl ~“e°> ﬂ““w

Flg 3 Blopsy from the right ventrice
Pgmmruhﬂhl’m“mh
1

ficlency alone can give risc to tssue damage
since cven individuals with homazygous defici-
ency lave been protected from developing enher
the liver or the kg disease (18). It is cermmunly
more lkely that other unfavourable sgents in m-
hibitor deficiency can mtiare & chan of events
kesding to decreased function of an ofgan whxh
n dependent upon {ts connective ussve  Thos
theory can be atiributed to the beart as well &3
the lung provided that the myocardmm has been
exposed to for imtance a myocerdits  increesed
work load a3 in hypertenuon or toue mfluence
soch as akobol. These factars could ha ¢ been
present without clineal mandestatrons at the ied-
tal stage but nevertheless may have cansed o
reversible chmnges 1o the myocardmm As the
patrent did not show any sgms of emphysema of
the hng his beart fallure cannot be secondary to
this disense

It » difficolt (o draw significant cooclusions
from a single case The combiomhon of pariml
a-] amitrypsin deflciency with pathognomanic
changes In the lver and widespread fibross de
morstrated in repeated bropskes from a severely

the damage of elrstc tssue. As the bemodyma
mic {avestizations in this case have given values
comesponding to loss of cladticlty m the left as
well a3 the right ventncle, 1t mght be postalaied
that the supportive bssue of the heart bas been
w:wmxdumhmm

sem kmprobeble that a-1 anhtypsn de-

damaged dinm in this case of congesbve
cardiomyopathy grves rse (o an hypotheus con-
cerning s cuology o) antitrypsin has well docu-
mented protective roles in ombitmg the action
of certain enzymes soch as trypun collagemase
clastase and leucocyte proteases Se erc or bnier
mediate deflciency of a-1 andirypsi  may render
the myocardnrm more vainerabl to notkous facton

Acks med
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which in the presence of normal antitrypsn ton-
centration would not lead to any dlinical conse-
quences

ACKNOWLEDGEMENT

‘This work wat supported by praaty from the Swedhh
Nubom! Auocciziion againet Hesrt and Chest Dise
eases and the Hulda Atmroth Foundation,

REFERENCES
1 Aper C. A Deflnency of aipha-] sabitrypein.

A, Intern, Med T8 298, 1973
2 Bergiisd E. Beath, O Bhure, 3 Gromby G,
KjeZmar | Sandgvist 1. & Soéderholm, B Spiro-
metrxc stdnes m somd sobjecte. T Roreed expiro-
pam m sebjects between 7 and 70 years of age
Acte med. sowndd. 173 185 1963

g
H
>
i
;
3

out curves w noomal subjectt  Arts physiol. scand

35,289 1956

C:mrn.l L Crwg, 3 R Petere R L &

Reymolds Curhows amociated with partiad

ddmdmlamwﬁnnmmm

inwern. Med 78233 (973

3 Cohen X L. Robin, P E. Echevarria, R A

Sharp. H L & Tewgue P O Alpha! snthuypsin
scrz and chithoshs m s sdolt.

Ann intern Med T8 17 1973

6 Edkswos 8 Pulmocsry emphyvera aad alphe-§

mry;\md:ﬁcimcy Acta mod scaed 175 197

»

Ackamed wcend 197

Konro, 3 A Endoayy ocardial
Dis. Chest &3 M3 1563
Lagre? C.R ved clectro-

pda deficiency Scand, J chn. Lab Imat 15

Levime B W Tbhm,R.C Shaeson, D €. &
Kazeml, H Aheration in dntriuton of poleo-
nary blood flow  An early manifestaion of alphel
antitrypsin defichency Amn dtem. Med 73 )97
1870

Licherman J} A wvew double reg™ screcning
tes fox aiphs 1 ambinpain vardants. Anwr Rev
Resp. Dis. 108 248 1973

Liberman J Mimmae, C & Gordon H W
Alphe-1 matimypain bn the thers of pebents wid
emphyserne. Scicnce 173 63 1972

MBler F & Kuschoer M Alphe-1 snticypsia

pecrotizing  angiith and
Ammr 3 Mad 4& 615 1963
Midrmer G ry chuicad

Sb.me L. Alpta-1 metitrypun defioency Hog
Practce 3 83 1973

ananirypun dfloency: A warecopnired
inherted dso der 3 Lab chn Med 73 9H 1969



Actamed scand Vol 197 pp 141144 1975

ERYTHRODERMIA SEZARY WITH IMMUNOLOGICAL DEFICIENCY
AND ANTIBODIES AGAINST HUMAN ALBUMIN

Valentin esco Lef Liodholm and Anncka Ehrost

From the Mewica! Departmest Lindesberg Hospival, Lindesiery the Insiirate of Medical Microblolog
- the of { Labormiory

oty the N tomal Becteriolop

Mm-d A care of erythrodenma Sérary o whach Iym-

cal deficiency with bow IgA, 190 and IgM yedoes. Prasive
techngues showed an sxttbody ber of
| 8000 sgains! hman stron albumin

Sézary and Bouvraln (17) described b 1958 »
syndrome characterized by erythrodermia, prmitus
Ieoame facdes. They found fn the peripheral blood
atyplcal mononociear cefls which they bebeved be
bonged to the hystwcytes. Baccareda (1) described {n
1933 2 somewhat mimilar entty but chhmed &
“Ty@pbomonocyth  orgin of the dreulating cells.
Following the orfginal description a nomber of cases
of seTics Inve been pubbshed all over the world and
various interesting points have been reported We
fave hadt the opportunity to follow a patient who
presented with the classical cloucal and cytological
features of the Sézary syndrome and besdes
slowly developed an immunotopical deficiency

METHODS

Routie hemstologacal techmques have been tsed for the
etamneton of the blood snd bose murrow  Dopkoat
wnples were senit for aoI-cxammebon 0 the Centre
T Hématiogse de Bordesy  France (Prof J Moubrer).
Q@ were.
performed #t Mabmo CGiwersl Howpes (Prof € B
Larel)

I mnnmonmmmdqmmde-jB
For thess test

Stoclhobm S cden

sgrhitmation sgaisst
ered Hophim & Wilkam) and
(HSA) (lyophihred Kabi $u cden) was performed accord-
rag w0 Boyden (7). Shesp red blood cells were coated with
B3A and HSA retpecuvely

CASE REPORT
The patwent, §3-year-okd wommn, was first bospstalired m

termporak fuikcd 0 docose artenin Unoe cultare wis

Iymphocytes are
blood way diktcd 8 imes  1th Eagle  medwra contzang
10% calf cermn Streptomy cm and pemowkn were sdded
Portiows of the dikned biood (0 2 mi) were camared m the
wheety of Fakon Mucrotiter I plases Opuomal mocmts of
mlogen or mrgers ere added Afwr Scdays mewbeton
K ITC 2 xC  Hethymudene (4 Crimmod) from the Radso-

was med bat had 10 be wopped
a8 the patemit dervedoped wrtscarm
She wrsthen v Nt Some (973 ¢ et the excepooa of

revealed
dorzal pede of the fret aver the chrst xnd om the [ace There

Acte med
i
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8 11l

Fip 1 Electrophoretic migration pattem on paper

£ 2 “Atypksd fymphocyte” (Sérary cell} tn the po-
/enlbimddmepaam( Gleassa, x 1000
wkl

no Jocal cdegu the Jocal LOMPCTAITTE Wis Bt K-
creasxed amd & fine furfuraceoss dogaumanon codkd
be scen over the mme arces shch were peangroous.
Nop}ynbktrwhmhmorwmfwd
The laboratory Nadmps were. HY 119 g/100 mf WHC
24000/mm*  ddfferential count showed 3% eowaophuls

showed on arveral oo

tbmbwnhzﬂ!ouﬂ fmmenogiobuling. 14G 0 3-0.4
3100 md, 1gA Q.20 05 dlmml !.MOﬂl—nmlﬂmﬂ
Yapiogiobin 229-350 mgf 100 md

Act med. scond. 197

of rocnded cefls. The conchusion of the pathotoghst was.
“Chrooke eczemal No certsdn evidence of srycown fa-
pokdes

Reevumination of the peripheral Hood ameer by ane of
ws hen revemled that the sty o
mentioned by the were k fact dmibr 1o e
Sérary cetls which wo bave scen In 2 previous case (11
Blood sempies showed the presence of 0% of lyaypho-
WMT«HW‘!}&I:&B%MBM
by PHA xod con
mmAmlMlmmmmm
showed tat 7.55% of the cells bad
thelr membrane sofae Tbtp-&uﬁ;mmdw
MWHSAMMMRBC*&FBS«W
ration: giving & positive therof 1 8000
Severs! attempts were made to trest the minsry tract
Tefection but on aTf oconsions and with s antibioticy twed
sho developed orticarls. An stthme-bke scckicnt was aho
noted while o sitroforsaioin Atterupted trentment of the
Béxary wyodrome waszade &4 ofhers &d 000 with Leake-
ran® Su:dday ndmmmaﬁlday T cBrical
y the effoct on the

abbough adegemaie amounty of

provided A thromboss in the

left leg was fofiow o4 by s abrupt falt Io the thrombocyies
and she fisally ded.

The post mosterm diagnosis was- Comngestive heart fall-

are endocanditls of worte vakve (okd wod new leskons),

SOME CLINICO-PATHOLOGICAL ASPECTS
OF THE SEZARY SYNDROME

I the earieer reporDs there w s & certasm confirson ahout
he chrocal mpects of the disemse, snd one mey feel that
they moioded, vader e sane hendng tree caser of
Sénary malpawnt discases from e tympboms proop ssd
ofher dermmicloghcal disezses  AY new oawr wete e
ported & clearer picture emerged and by 2ow the choeal
g amd symploms which ace conusent with the diage
%ours e be dmded a0 Comstan owrs  Exythro-
deruns with exfolaton. Pranty  InfBrston of the ka
wih yoooded cells  Presewce of  stypecal lympho-
cyux mxbtbhacLN«mann-mvv- an amportant

shgn.
Edcmdmehu( leonacbcm LHW
teppears ooty by vmwnme) Adopecia
anh 1!2) Hyperierstows of palmn and soler. Hepato-
megaly (123

Blopsy of rhe ekin

10 nensty off the provsoenty dewcnibed cawes there ma. grest
mnmwlw;. Moszfmquady
the skm was bbefied 5v  chvonc dermatirs -t




mycosiy
fomgoides 00 one 4rm, reboniomarcomn on the o™ et
“Thae conclitsion bs thet there b mo specific Jeston of the skin
I the $Exy Tyndrome.

The Stcary cck

The atypical circwlating cell B deseribed s mononuckenr
eell, with 2 hrge convohited macku  containmg demse
clmped croematin pod 2 scanty rho of cytoplasm N
rockeodl or Ditoses have been reported  Lutrmer etal. (19)
kave described two types of ceffs. buge sad emafl In
snother sindy Latroer snd Jordan (16) bave shown by
electron mkcToscopy ihat the maclens sppesrs cerebrfomn,

Ervthrodermda Sézary 143
Sérucy cells seem In fact to be T cells They also
co-operate with B cells in the production of vanous
immumoglobudms  There 1s actually no proof that the
Sézary cells behave abnormally but it may be so0
Cottier ctal (7) recently proposed a pew  Lissifica-
tion of [ymph node pathology based on deonfca-
tion of Tand Beefls. This hanew approachards b
a stndy of Sézary woold be mtetettmg The pe-al
featores of our case worthy of comment were the
hypogammaglobulinemiz and the preser ¢ of
antibodws against HSA

b wudies of serum from ¢ tens
with Sézary sysdrome have seldom becn meotioned
inthe Brody ¢tal (3) descnbed & case s

specific to the Sézary cell,

Conrre and proguots

The We expectancy In the Sézacy syndroes | commaonty
Bre pean froc the tane of diagosasts.
PoR-teoriem

Seary cebs. The alleged comse of destl b opoally congrs-
Erebewi bt or ~pafechons ’

COMMENTS

The purpove of this paper s to describe the crse of n
n"“"‘dd"mnwmtbcsbuylynd:um The
w1 based on the presence of eryth-
Toderta, pruvitis, presence of Sézary cells in the
Peripheral blood and In the skin together with &
*ormal bone macrow
We fonnd that 305% of the patient 3 lymphocytes
e T exll chusractertstics. Other recent saudies (1)
3¢ 20 37T cell serum demonstrated tht the

‘oorermarkabie  and another as baving  redu ved
serom afbumun”™ Crossen et al (8) descnbed one
caseas pormmal”  while Broutt etal (4) found high
1gM in one of sux pabents Ve therefore consider the
immonctogrosl deficrency of our patent remarikable
This was oot present in 1964 but was fully descloped
in 1973 The choke tad 1o be made between a
primary deficiency of late onset{ commonype or
~ ommon varable ) which 15 ysually relared to
adtolmmune disorders or 8 sccondary defiaen-
¢y The latter o often found m panents offenng
froen Iymphatsc or gther mbgmancwes In fact some
aunthors (13) seem (o consder the Sezary syndrome
a rare chromc fymphatic keplemms W thind that
this B rather speculat e As oar panent fuled o
show any sign of keuhema or malgnancy A post
mortem we consider that immunologrenl deflciency
wmiof primary type 10 thes case Normnlly the B
lymphocytes arc those which $) athctize and secrete
Ig. Some thnk that the T cells  amudate tdirectly )
or co-operate with the Beells tothisend  As Choy et
&) (5} pointed out the decresse m 1g synthess of
fatkire of 1§ secretion may be etptuocd by ablock m
differentation or maturation of B cells and  ubse
qUenl arreat ar a presecretory stige Ve can bt
peculate that the $4zary cells bave acted in thn
W
'(Yh:m;humrmmlHSAunlmrcthnnd
{ndscates break of tolerance Ammal experrments
sugpest that or ¢
can be cansed by the sdminstraron of heterologod

thyrogtobalin (181 In our case the drugs tow hich the
;nﬂcnlrcnd:dchmﬂymyhlvtﬂlnc:o’ned\ﬂl

Ac
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hapten, combining wath the patlent s aibumin and
resulting In a carrier conjugate Ahermatively toler
ance termination can be indoced by BSA In the food
Antibodwes againtt BSA have been reported In rab-
bite after oeal sdminbstration (10) bt they are not s
usus! finding in man. Although BSA and HSA
crosseact human antibodies sgeinst BSA are nor
mally dirccted only agninst antigenic determinants
not pretent on HSA. (Unfortumately absomtion
atadiey coudd not be perfommed as too lttle seram
was kefl)

Whether the Sézary cefl ftself is involved in this
abnormal renction sgainst self-protein ks left 23 an
open question.
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EDITORIAL

SPLENECTOMY IN CHRONIC MYELOCYTIC LEUKAEMIA

Ever since the turmn of the century the guestion of
the advisability of splenectomy in cases of chroake
myelocytic leukemis (CML) has been drscussed
with wauing s waning Interest. Thmes when soch
a procedure has been advocated on more or lexs
well founded arguments have ahermated with
;triod.lwben:phrctmnyln:bemcoadcmnrdu

Rmulnv:bcenpnm}:douocuﬂomlcuu

hjected to this (1258
9)and larger reviews have also tned to elocidate the
rience n the | a71

On the whole, such reviews have resutied In a
rather pessimistic view a3 a large percentage of the
openated pabients scem to have galmed very little
beneflt from the operation. Admittedly these refa
tively easly reports suffer from the fact thet the
operation at that thne was usally onderfaken as a
last resort when the patient after conventional
medical treatment had fafled was on a downhill
course with severe ansemia, sometimes also keuko-

As the genen) opimon seems to have chunged
conmderably duting the Last few years and the oper

of coocentrates of ¢ g platchets, All these means
have belped to redoce the mumediate postoperative
mortality to sccepable kevels and have ked (o the
concept of dective surpery in sinable cases and
when stnct indications for the operation arc
atherwrse present.

Thus the ret to pedorm sp n
CML fcit by experienced mvestigntors carber (7 8
12) has decreased considerably during the Last ten
years or 30 Many people have appreciated the
philosophy of Crosby pot forward In discspons
aver splenectomy [n lmematology in general
“Splencctomy should be done when the patent
does not need it If ove warts umtH the patient
needs the operation he may not be able to tolerate
a” oL
The cadier {ndicatons Incloded massive sple-
nomegaly with splenic infarction andfor nobewr
nbkdlwanfmﬁmnm:eﬁnmd.plccnmdlhc

with p
lmcuillndlovpiudacumu.]nlh:ml:
pectomized CML cases who survived the opemtion
a rapid return of the red cell count to pormal end
an increase of the thrombocytes were regomiarly
1een in sddition the patient s susceptibillty to

aton {3 now perfs nnder hat different
indications in an increasing rumber of CML cases
and even a2 an akmost nftial procedure it may be in
place to give an wccount of the recem results
emerging from the Hterature and from congress re
ports.

The sitmation st present Is quite Gfferent from
what it was only a few decades ago Mors effect] ¢
anfileuknemic drugs have made [t possible to
achicve 3 rapid icithal remission i most cases of
CML there is a much greater posalbility of coping
wccessfully with Infectiony that were often fatal
before, the blood center wervice 1 much mate
ehaborate today not ouly a3 regards

¥ e drugs was alio demonstrated 10 IncTeme
sfter the operation Lower dosage of such drups
was often sufficient to keep the patient in a good
conditon and with a leukocyte coont within the
pormal range in exceptional cascs all cytostatc
could be withdrawn for »

time after the operntion (4).

To these Indlcations can be added others that are
cven more importamt. The enormonaly enlarged
spleen harbours a very great proportion  perhaps
trillioos, af the pathologhc cells in the body The
opemtion removes this major fraction of cells ia one
mpmdxlhepwmbccumduthnym

blood transfusions but also in the sclective transfer

-1

riate course of droge re
mlﬁn;l reduction of the splecn and the best possi-

Acre wd scand. 187
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ble genena] condition, further management may be
considerably facilitated and a substantial prolonga
thon of a remission can be anticipated with or with-
mxmﬂdoscldcylmlkdnp(l 10)

Zubrod has alio d carly op yasa

shawn [n some cases to affect adversely the further
evolotion of the disense (6) 1f It eventually torm
oot that the spleen b in fact a place for the de-
velopment of new anaplastc clones of cells capable

mmo(removin'tmﬂlﬂynmhnlt}up-mo-
logic cell population sy possibler th fler he

of mth the ition of CML Into acute
Icnheuhndd!l.‘omlldnnlmﬂl.lbepimdby
an early

sdvocates Intensive antilenksemic drig treatment
in the hope that eventrally all pathologc cells will
be eradicated
Furthermore based on supporting cvideace (1),
it has been claimed that in the spleen a great number
of mafgnant clones of ccils can be found during the
tramsition of & case of CML fato the final scute
leaksemis phase wlhu.beeaﬂyr:movﬂo{n
1 might post
ponel}nlnnebh:dc crlﬂt.'l‘hhhubccnex
plained a1 the phosks of a
peoplasm into an autonomoos one (10) More
over the spleen can constitute an important
hiding-place for leukstmic cells protecting them
from the action of cytostatic drugs
In Sweden an early splencctomy has been advo-
cated for several years (1) as & mewms of better
mamsgement of cases of CML and with the gou) of
faciHtating the further control of the dhemse A
Limited mumber of splenectomized cases supports

the y of such a p dure with refer
ence to the better stato of the patient and &
robably prolonged survival

and co-workers in Britaln (10) have re

ndy reported their opindon regarding elective

splenectomy early in the course of CML, based ona
controlled pilot stndy of 17 cases which has already
run for scveral years. They have formulated a
number of reasons for undertaking the operation
early in the course of the disease They feel that
there is a good case for eardy splenectomy in CML
23 & prophylactic messure against almast inevitable
problems which will arise later In the cooyse and a3
& means of certainly locreasing both the quality and
the length of the patients Efe Galton and Spiers (€)
had already stressed that splenectomy is an excel
fent way of drastically reduciag the total mass of
leulaemic cells which also makes it pousfble to
expose the patients to a minimum quantity of
antllenkaemic drugs later on. These have been

Acta med. scond. 177

Likewise Baikie who earlier worked with Spiers
i Loodon has performed early splenectomy in all
cases of CML since 1965 in which no spechl con-
traindications were present. Althoagh this was nota
coutrolled trial he claims that his preliminary re
sults suggeat a shgnificant proloagation of [ife afier
the operation and be aho bolds that this procedure
oot merely removes the major extramyeloid site of
cell profiferation and cell accumalation, but atso has
a favourable nfloence on the natura! history of the
dircass and capecially the occurrence of meta
morphosts or cven acute transformation.

Now that an extensive controlled multicenter
tria] has been started under the avspices of the
British Mcdical Research Council with the alm of
evatuating the effects [n cases of CML of early
splenectomy on the length and quality of the ps-
tlent s survival heematologists all over the world
await the resolty with eager Interest

Ragnar Berlin Link3ping Sweden

s§€%€
ox§

AO&Spkn.A 8.D Progr Hemasol
& Wi, L) Quuit J Med 35369

R,dePerio,J] M Orace,] T Stwtz
Surg. Cn. N Amer

i

Rz
z p3°9

%

12 Stromia, M M Strumis, P ¥ & Bassert, Dy Concer
Rew. 2519 1964,



Actamed scand Vol. 197 pp 147-151 1978

NEUTROPHIL GRANULOCYTE FUNCTION IN THE EARLY DIAGNOSIS
OF ACUTE MYELOMONOCYTIC AND MYELOBLASTIC LEURAEMIA

Cloas O Soibery. Akscl Schreiner hjell B Hellum and Erik Hamre

From the School of Mrdscing Medwcol Department B Unh eriiiy of Bergen Bergen Norw

Abstract The phegocytic aad bectencxdel acthvitits of
wmmsm‘mmm
roych ketlcagmis and 5 contrals
Mhﬂmﬁmd.hncbp\:kﬂthebnﬂzrh‘h]mﬂ

In many cases the daagnosts of scute myelomonocy
the or myeloblastic keukacmsa fs ensy The chnfeal
pictre calls for bacrmatological  cxamination
-fh:ch reveals the typical findings of amemiz
rin and large thers of blast cells fn
ﬂ':peﬂphen!blouilndhon:mrm However
d:mn.lhcmﬂymnoflhedhate,-bmduﬂul
Y arcless ik dan
may ondy show minor alterations from pormal values
and the diagnosis mmy reman uncertxan for months.
o these cases we bave found the results of
nevtrophll granubocyte funchon stodres 1o be
sipnificamt dmgwostic od
One of us has developed a method whech facli-
D!cil;x‘cchebv’ilomhnnouo(thcp]‘uocyﬂc
and b activibes of
(18,19 Usingtins method ldﬁﬁaml’tducbaﬂ
scutrophll grasulocyte fimction bas been demon-
mn:dlucn:hdsx:-ﬂ:mmmurlym
L K when
l]rdhpmah:cdcmduia}mdhmm:dopul
findings were inconcluve

MATERIAL AND METHODS
Putdents and comarols
were abtiined from 3 smle and 2 female pe-

Lencocyms
m-udn-umdnmmym.n)m
e {3 putrenix) or aysioblaric kemkaeraa The duagnoser

tased on chawcal and hacmatological findmgs could pot be
substantmted untll 3-1 weeks (nean 6) biter Three ps-
tents had fever and mabibse for |- weehs and

bhood ecar £od bafly coat cwmimatiom and 3 termal

B sbtantaate the dagnotes (Table 1), Awer bodet were
R

and bacsencidal actny ties. and for each test with  patient
Jeococytes  control test was performed

Lewcacys
Leucocy tes obtatned by [sopaque Sidettram sodmentaton
of beparmized venows Hood (10 U keparmim! bood) » ere
bepuriocrrd sakoe () U beparm/md misc)
by cemnfapston &1 %00 ¢ for S men (18). A dfferentat
fam) and

la'muwuhmmwmmwmu.
Roctena

Smpiiococes amrew Odord (Heatley strms, obtuned
from the Nanonai Cdlecnon of Type Calmres. Cofindale,
Londom [953) wa wied a3 the test orgamen (18). The
bactert wers cultrred os ermeght i Peraymay broth (Defco)
washed teace m 0.45F mlhne and @ m Haaks
bulanced mk sobton to a8 optcal demuty of 0.6 11620 nm
® Beclonan wan
diated w Hands balinced 1aht 01
fhtn (0 concrntmanen of 13 107 [7XI0° colomf
formeng wryts per ml. Pt
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Tatde 1 Laboratory data from 5 patients with early
acute myelommnocytic or mveloblastic leikaemia
[mean values within parenthesest

Peripherat blood
Hb concentration (2100 mi} 7314 (113}
e count mtfmem 24490 9)
200-13 500 (7500
Differential cownt (%)
Blant cells, L]
Myelocytes o1
=3 42-65 (58)
L snd mooocyies 23-40 (353
commmm* 178 000-584 000 (308 600t
Sternal done marrew aspiratry
10
Shyhtly trypercefilar® 410
Blast cefa () =8y
{51 106
Myelocyies and metam:
cytes ) sh
Mythaid-ernheoid ratio 419 184 1)
Mepskaryocyies present 1of1g

No of asphratetotst no of aepimtes

Serum

Votumes of 1 mi pooked fresh nomsal serom from 7 sdults
were stored it ~MC Immedintely befors each exper-
ment ) md frevhly tewed serum was muxed with ) mf
Hanky balwaced 1ah soluton contsmmg 0 14 pehatn

Lemcexh te-bacteria an tpension

Leucocyte sispenmod. 0 Sl bacseria sarpension 0.) mi
wnd dedwied servm, 04 ml were mlded o 12x74 mm

the lencocyte-bacterm
Qusntitstion of viable bectena was xads from appropmate
ceiotlont of thrs sosprnwon unng  sierdsrd poasplaic

Tae marber of visble iatraceitutar Madtllu:‘(:(x
sermined by the techaigue of Sofbery (18). 0
kumq’\exzx‘lﬂh sod | e Hoxks balanced
mmmoxmmmﬂmm
500 U penicilfa O and 2 my pheny were 1oco-
bated af 37°C for 13 1k and contrifuged for (0w st 00y
“The celkaiar peliet wry winhed twce 0 Hanks wlanced
sult soiution and remipended fa 1l daiBed waer for

Acva med. scond. V1

osmotic diaruption of the teococytes. Visble bacteris w ere
counted by the pour-plate technique., The rewhs for ench
wibject mre recorded as the mean of 3 experiments ooe ax
each of J comecmtive days

RESULTS

la the lest with neutrophils from the contraly a
marked reduction in viable bacteria was obverved,
cspechally during the carly phase of incubytion and
only 0.3-2.0% (mean 1.3¢) of the bacterla retmained
viable sfier 120 min (Fig. 1), In contrast 4.8-11 9
(mean 7 3%) of bacterla in the teuts with putents
peutrophils remained viable after incubatlon for 10
min and larpe rumbers of viable bacteria were -
cated f fidarly (Fig. 2) indi nocmal
phagocylosis but reduced Intracelbular ti‘lﬂrt of
bacterta When the patients condhion deteriorated
and more immatute cells appeared {r the bone mor
row and peripherat blood the d'fTerence fn gramulo-
cyte function between patients and nosmal comrols
became cveh more pronounced and finally the
mumber of morphologi normal gramdocytes was
reduced 1o stach an extent 1hny the test could not be
aarried out

Following antileviknemic therapy 1 patient bxd
two complete rembssions and 2 patsents onc remrs-
son cach. During periods of complete remission
rewin of granulocyte function tests were normal.
Two patients could be {ollowed for severs! moaths
by frequnn xnmﬂocyu finctlon nudies and

jom, Reduced y

function wes demoasirated v s0on w8 ymtore
cefls appeared in the peripheral blood and, by one
mstance several days before change in nomat blood
mcture Clinceal symptoms were not present af e
time of 1these earfy refapmes

DISCUSSION

Sevena! syndromes clmractenzed by chronlc bacter-
al or fungal infections bave been related to defects in
the idal capacity of phil gramstocyted
¢ 5 8 12,14 15 21). The first symdrome to be
dewnbed was chrons  gramuomatous ditease
whlchh:hn:\erludbylheoocmmhmﬂc
;mdm: o & ts ly 7
chronic fecth and
pranuloma formation (4y Peru tem defects 13
pestrophil bactericdal capacity with clinical mank




'

o k<] 80 90 20
MRNUTES
Fthu:lmdvhﬂnhh during incobstion

with pegtraphil from 5 putienty with earty

fostatioos of varying severity and with different
gectic patterns have been Included harer in this
syndrome (3 8 14 21), indicating that the term
chronic grannlomataus discese covers several O
ferent types of nertrophil dyxfunction. Mysioper

oxidase (11 12) and giwcose6-phosphats de-
hyd.rwemu(! l‘)d:ﬁdcnde:m.lynhorudth:
and chronic infec

ﬂous.[nldﬂdou,t:nmonrydy:ﬁmcﬂmbubnn
demonstrated, eypecially [n patents with severe
bacterial infections (13 20) extensive burns (1 2)
and after acute trauma (1). Fimlly as demoestrated
in the present stody redoced granmocyte fimction
mydwhmdnﬂnmcnﬂympdm

Nextrophil granuloeyt function in leulaemia
CONTROLS

149

Icuknemin may sometimes be dfficoit. However the
former disorders are waually icherited O 5 8 12,14
15 21) and io chrowk granulommtous disesse the
imidious onset duting early chiidhood, the typi-
cal clicical pictore of demn.ﬁnl, lymphdmﬂh,
nfec
ticas despite noreml hematalogical findings should
not be misinterpreted as acute leuluemta evenlin its
very early stage Beskdes nemtrophil dysfunction b
more scvere In chrome gramilomatons disease. In
ducoe6 h f

hemotyshs b a typical findiny the myeloid semes s
normal and results of blochemical erythrocyte

mb!uwfﬂdnlh:&pods(}ll)ln

bdml.h:dhpmclmb:wbtuuhmdbyddﬂl

fiodingy. G i function
I.cmny therefore, be of significant valoe in the
ety dagrods of these maligrancies

The between disorders of
persistent pevtrophil dysfunction and early acuts

staining methods con-
tairing for example benzicine will demonstrate de-
pietion o cytophaumic mydloperoxidase (12, M)
Bendes, these patients seem y smsceptible
toinfection with Cendids elicans (12, 14) Fimlly
bectertal infection may sometimes be masoclated
with transient neutrophil dysfunction (13 20y and the

Acss med. scomd. 17
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CONTROLS

PATIENTS
1.9

NUMBER OF VIABLE BACTERIA

0t E
0.~-
‘\"°-~-.__°
0 © s w0 w0 ° e s o
MINUTES MINUTES
Flg 2 Nomber of vistls mtracefiukar tacietia denng facy-  early acwe ’ hewkacro

tatlon with neutrophil granuiocytes from 5 patients with

Mood pictore may show kuksemaoid resction. In

thete cases results of aeutrophll granulocyte func

zzntnumnmlmmmmmmm
uadwfuxndcqumuﬂmicmbhllhcnpyom
We do not know why ph func

production (5 11 14 15). The nevtrophl dysfume
tion in glucoseb-phosphate debydrogenase deft-
clency seems also to be duoe 10 deficient hydrogen
peroxide production (3 14} and in mycloperozidase

ﬂmu:sreducdlnwrpncm'rbtmﬂuo(

deficiency to sbsence of the enzyme fself (11 12,
14). In diserses with temporary peutrophll dysfanc
thon, {lular enzyme defects hsve not been

phagocytized mucroorganisma by P

ulocytes invalves & compiex umdﬂochcmi
cal eventy (5 1t 12 16)and it is fikely that several
irerdocking kiling mevhandsars exsst within each
cell (S 1 16) However as more information bas
beern gathered during recent years correlating
ncmmpha tactericidal wetinty and  neutrophid

repovted. However o previom wudies of patiensy
with bacterial infections (20) we found Jow ntim-
bers of peroxidete-reactiog granules more ofizz
in grantlocytes from patients with redoced neutro-
phil grasulocyte fuscion than In patients with
pormal  function  Leucocyte  myeloperoxdase
ddidcocy&ndﬁain(m-ndmdndnmd
kiling of becterin by the grexdor

10 phag it has become
ammﬂmkmm ide plays ani flal
role h the & kilang of
$ 1 14 168 them dare a

cytes have also been described i a patient with

halide and hydropen pemxﬁdclorm- strong.
antimicrobial system (11 16) and in civookc
prancfomatous dsease mhcmﬁddllddmh

Whether the reduction fn

granules demomstrated in the gramulocytes from our

teuhemhpuﬁcmhlhcummumo!m
in early levkaemin of ocdy

by redaced posiph ytic oxygen
od he b omhateahant
activity resulting in reduced bydmc:n peraxide

Acta vwd weond T

panol-ﬁuhy&lfumﬁondmzvm:mkds
remadm t0 be determined.
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INTRAUTERINE DEATH AND CIRCULATING ANTICOAGULANT
( ANTITHROMBOPLASTIN )

Inga Marje Nllsson Birger Astedt, Ulla Hedoer and
David Berezin

From the Conguietion Laboratory and the Depas

Univerdity of Lumd ‘!IHMHW Maims Smrdc

Abstract. A report s presested of  yowng, otherwise ap-
perenily beslthy womoa who had had thres pregnan-

The valeas foomd for the varioos factons were
Tose dharieg the pregrancy

from 12 ® 1/10 Leucocyts - well a3
derected agudrt the besband”s

SLE, rheurmatold arthrith, drug allergy in women
after childbirth end n

heakhy
mokidie-aged and cldetly persons 2 4 6§ 9 18 21
26) The anticoagnlents may be directed agalost
tnclunV vl X XU )G.med:mmblnnui
bopt The oco
ntl Lants i rized by
hation times and, ciinically oﬂmby.lmdcncy
10 hasmonringic dhathesis

A description b given of a young wroman who had
had three pregoancies, ench of which terminated in
Intranterine death for which no explanation coudd be
found During the third pregoancy examimtion re-
veaked a coapulation defect characterized by pro-
looged coagulation hmes and prolonged ons-stage
prothrombin time. This defect dinppeared after the
pregnancy but recurred during a fourth pregmancy It
'was then found that she had & crrculatmg snticosgu-
lantinhihiting the action of thromboplastm Thanks
to careful observation and timely induction of deliv
ery by cassarcan section the woman gave birth toa.
heelthy chiid.

METHODS
Platelect and cougularion riwdies. Detyrrmaatens of the

scrbed eurber (3 12,19 24, 2).
T o for x
terts Thnhhm;dmdmcm ph-onmc

wmmmdwmm
cation thne by LS sec was tuken o3 the anticosgnient tire of
the patunt 3 plasna. Normakrston tests were carmed owt
(e wme wy with the prtient” plesma 81 st base (23)




134 [ Af Nllssonetaf
Table ! Reralts of coagulation srudles

Third Focrrth pregaency
Nen-
week 3 ;tw Week 22 Week 27 Wesk 4 34 alter
18 459 o m m very
Cmﬂmmcmh)
£l 13 n n n
Plastic £ 34 >80 >60 60 8
Phatelet nomber (per o) 000 260 00 176 000 240 000
Plateiet adhetivenets (%)
Helem 33 77
Blerding tine (min)
Dake 4 4
Ivy 12 12
Recakification time {sec) 19 300 Lo L2 260
One-stage prothrombin time (ec} 2/ i 2 2 0 18
Stypven timo {se¢) 3
Pastial thromboplais thoe (st} 50 i m 320 m
PAP (%) 0 103 3 1"
Factor ¥ {3%) 2] M ¥ 2
Factor VLT (%) 54 6.3 oo 170
Factor IX (%) 137 130
Factor XTI (%} »
Factor XI1 (5%) o
"Throasbin thoe (sec) 2 20 17
Fibrinogen {g/100 o} .49 8.% 0.55 0.5t
Anficospdsat o 12 110 118 15
Amtithrowmbin 1 (%)
Biologicsl method 100 1%
Insaamochemicn! 100 100
'Q:dhhiith‘eﬂﬂ:!el & plasi t gin won L o fibein
® tme of normal phima ;e the presence of varons  degradarion mmmmmw
towa of bumen brain th werihed & {11 1 1)
Sexcribed by Owren (25) and Astrup etal. (1) was Ny texang Lympk
clermined. Normallmlion testy were done n the wne determined o Khaneyer Niches and
way with the pefient ¥ plaarea &3 test bese, The detiing Kierby (16) e lencocyss sggiutinsting second-
Iytiern: ¢ 2 o soomwl cirated plasma o pailest 5 piss- -Nictsen (15}
e +D.2 mi moreral Crtrmbedt plazms el 1Y 1110 120 or 02
mlyukm'lphmdl s o Ulzlw‘}zldm
decreasing coacentration ( i 1
\nm\mmmmmm@s CASE REPORT
mm.;mmmomnmcam 'Mww of kaemorrhagic
wat addod vl the Ciotling time was memsured The e frgcape, In 1967 she verified

ipes

WWW&CL’- Londan} rstead of thrombo-
du.scin 0 Bagpa et
ﬂﬂ)mmﬂﬂdhmw(&mﬂm
&)mmmmmwmb
trinsh throemboplesthe formed vty doced adsorbed
phm(ﬂmlﬂnmlmrdﬂ 1/10) was sl
slzwbaneomty or sormal pletchrt-poor citratod plesmat,
pazient 3 phickes-poor chratod plesma evd & mixtre of 4

parts poneml and 1 pert pethent  plaizietpoor

Mdmmlhmmdwﬂm
ln 1966 the patiens waz preguiant for e first tima she

dexth. Rowtine histodogicsl
sxaminmtion of the phacoetrs revesied aothing remariable.

spread necrotis sod cakwn deposin,
I [965 the patient waus pregmast for due thind sme she



Tutrunterine death and drewlating anticoagulant

Noo-pregmut (wo. after detrvery)

v um uH

ug
b3
a3

100
240 000

a¥

38s

113

135
were again prolonged and were found w0 be doe to an

anticosgriant.
The patient was cxamined for xay tadertying disease
Exxxioetion for rheumatold factors was segative Anti-
factor (ANF) waa demonsirated o tore of
1/312 No LE cefts coakd be demonstrated with certainty
Inmmesociactrophoretic amlysis revealed 150 1100 IgA
120 and FgM 90 /100 mi all within porma! #mits. Tt was
rmndmnn‘h-pﬂml mmﬂabadkmocyuu-
o weln which
mwmmmw cdh.l_tnury‘:
wer abo
mwwwmnmﬂm
againgt ¢ was abo demonsirated. Anti-c-iatre rosc from /32
0 1/312 (papmn). The patiert, who belooged 1o blood

with a birth weight of 1440 g, had e Apgar score of 9
poiats. The placenta showed sbwodint wfarcts. The

revealed nigns of besdmyg,
mecrosls

2rd fibrim
The child was foomd to biong W bHood gromp O Rh+
Coombe test was poskrre. Serom biirutia was 7 Ling/100
nl-dmnnlmdnumdlemdlmni.mmm
d and the
ﬂrﬂ:crdndqmcn!dﬂnchﬂd-umnnlcmplfw

Coagulation studies

Ths results of the coagulation stodies are quen-
marized in Table I At firt examinaton during the
third pregrancy (in 315t week) the platelet count was.
somewhat low Platelct sdhesivencss wx3 normal.
She had moari times in

h:bu thoes and the coc-stage prothrombin tine werw
hm’&p&nmmﬁvﬂ:mm u-

!u
o the 2151 220d werk the congubation tmet

#iass and phstic tubes and profooged recakcificarion
and ooe-staps prothrombin times The valoes for
P&P factor V factor VIIT fibxmogen and thromisn

80 signs of fxinol yuis and the vatnes for the varoas
components of the Bbnmolytc system were noroml
(Tabe ID.

Acts mpd scand 17
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Tabte [T Data on the flbrinolytic system

N
Fourth pregoancy (ma. sfter defivery)

Thd  Noaw

pres- prepe Week Week Week

mancy  pant n M n MNorma)

lilst  7e? 12 1n m 1 5 9 n nnge
Spoatencoas fhrisolytc s
tvity (fysed ares i )
Plawss 0 0 ¢ 9 0 [} 0-%0
Resusp cuglob prec. ] n e 0 o L] -7
FDP 0 ] L] i 1w o 0 6 03
Phn(iﬂl dm) 131 9 ] 140
chehitors g‘mhqm
activetion (%} &7 1 32 60-148
ay-mcrogiobuta (%) 134 n 93 010

At relnvestigation 8 months luter when the patient
was not pregnant, she had a porma) coagulation
Ume recalctfication time and one-stage prothrombin
time No snticoaguiart activity could be demon
sirated

Dwring ker fourth pregrancy the coagulation
statos was contimully followed from the 22nd week
of pregmancy In the Z2od week the again had &

fonged comgotation time eificat
one-stage prothrombin time and ®l10 Stypven time

efactor VIII IX XI XIT V protrbombin (P&P)

{ibrinogen fevels were pormal for the stage of

_, oancy She bad & normal andthrombin (il fevel
od normal thrombin time. The patient s plasma in
diution 1/2 prolanged the recalcification and one-
stage prothrombin times of normal plastas. Additon
of normal playma fidled (o sormatre the profoaged

ditution st which the inhibitory effect of the patient s
plasma at the end of the pregmncy could be demon-
urated was 1/10 in the recalcification aystem As
mentioned addition of pormal plasma to the pa
thent 3 plavria did not shorten the protonged coaguba-
tion times, Two-stage astsys for inhibitors against
factors VIII IX XI and XII showed no igns of an
snticonguiant active gainst these factors, The effect
of adding vasious amounts of himan beain thrombo-
plastin to the patient 1 plasmm was investigated (Ta.
ble 1) The patient had a prolonged one-stage pro-
thrombin time which became mote prooounced
when the thromboplastin wes dituted In the pree-
ence of undduted thromboplastin the patients
plxama (3/73) prolonged the dotting time of normal
plasma by (-2 se¢ in dution 1/l with thrombo-
plastin is ditmtion 1/10 by $-10 sec in dRution 1/2
with thrombopiastin in dilotion 1/100 by 43 sec in

coagulation times These findings indicated an

o ! {ering with inandfor
the p fvation The anticoagulant titre
hocreased during the pregrancy 1o 1/10

The components of the fibrinolytic system were
normal. FDP were not present untlf fust before

ditution 175 with thromboplastin in dBgtion 1/1000
by 40 sec {u dintion /10 For compartison throm-
boplntin titation was performed oo plasma from
one patient with severe haemophllia A (<1% factor
Vi) and on plasoa from ome patient with severe

deltvery

‘Three days afler delivery the anth Jent titre
was 1fS Nine months later the anticoagulant was
still present, but the thre bad decrensed to 1/1 At

fovestigation 2 yesrs after the delivery the antl
cougriant titrs had Increwsed 1o 12
Propertles of the anticoagsiant

Addition of the patient s plasma to noemal plasma

Increased the recalcification time and the partial
thrombophastin time of pormal plasma, The highest

Ackt wwd. scond 197

tively small compared with those observed in the
patient. The Stypven time was prodonged. The pe-
tient s piasma in dilution 1/2 profoaged the Stypven
time of poneal plasma from 201029 sec It was also
shown that intringc thromboplartin obtained from
normal reagents lost ity activity i the ptienty
citraied plsrma was used us & test sohatrate As
pointed out, the factor V and P&P levels were nor



mal She had po aign of adefect i the hatest stage of
the cosgulation procexs and had u normal ant-
thrombin ITT kevel Taken together these observe-
bons indicate u:mlbe.nucmpnm( Inl.hnp-ﬁcul
inhibited the
mdmprobuliydm:ct:dm:mtlhcnnhuu{hom
extrintic and fnirinskc thromboplastin

phasom, bt al:

Intraxterine death and circulating anricoaguiant 157
prolonged 1t was demonstrated that the patient had
a circnlating antrcongulant It did pot inhibit factors
VIIT IX XTI and X[ In spite of the proloaged
onc-stage prothrombin time and the profonged
Stypven time the values found for the factors m the
prothromben complex and for factor V were pormal
The thrombin time fibrnogen level and ant-

The anticosgulant was demoastrated not only in  thrombin [II level were porrmal No signs of
in The hintwasnot  ab Heles in the bk system could be
n:mm:dl‘mmplnmhy-dwpdonwﬂhﬁnso or demonsirated. Additon of thromboplmsun m de
h branie for 24  cressing to plasma profoaged the clot

dialysts across &
hoars. The activity was umffected by heating at
$6"C for 30 min. When nomal plasma and patient §
plasma were muxed the antcosgalant activity was
demoestrable atready after 3 min.

The antcoagriant was found to be neutralized by

ting thnes much more than those of norml plasnm
hacmophdia A plxama and haemophila A plaama
with an anticoaguiant against factor VI Accordieg
to Margolius et al. (18) thes i3 the pattern seen m
patienits with anticoagulants directed agamst the ac

i 150 when tested 1o
Felostein ctal (8)

DISCUSSION

The patient was & woman who had bad three carfier
pregmncies all of which had for some ookoown
rexson termmted i mtrauterioe death. Durmg the
fourth pregancy Rh mmunizanon against ¢ way
mwmmmmmm
oo such could be

dormmy the third it was barely d Thcreh

bl

tion of thromboptastin. The patient £ plasmm also
inbibated intrinsic thromboplestin obtamed from
nocmal reagents
Taken together the observations concerming the
mode of action of the imhitator indlcated (hat the
inhibltor interfered wath the scti wion of pro-
thro to th by and most
probably acted as an antrithromboplastin According
to Deutsch (6) pathological inhibitors of blood coagu
Iation may belong to two different categones accond-
ing to their mode of actron One group of antreoagy
hnummwlthmdtbeclouh:[.nmum-
icallyfn a reaction andimct-

lhrrd‘ortnormmmru-pposctmllhlmnnmh-
ton played any role in the cxuse af I

vamtbedmﬁuorconcrmui The otber group

In the first three pregnancies
During the third pregmancy a comgulation defect
i dia d whxch was d by pro-

longed coagulstion times and profonged one-stage
prothrombin tme. At cxamination between the third
and fourth pregmancy the cosgulation stains was
normal During the fourth pregnancy the coegulation
time a1 well as the one-stage prothrombin tme was

ly in some uoknown way
withmrdlhehn:rracﬂmn:psnd\cmnluou
wrthoat s f
dou.fuzbctur llhqdbednnha(lhelmicmmlml
of our patient belonged to the latter group Dettsch
(6) potnts oat that paticnis with inhibriors of the
second 1ype rarcly have bleeding symptors Our
paticrt show ed no signs of incressed bicedmg ten-
dency

Tuble 111 Effect of varying  mownts of human brain thromboplastin

Sowrce of plasera Usdibsed 1110

Nomaal 3
20
13

a
“
n

£ n

15 ~

Reaalofics-
11100 171 000 110 000 taow tumc
b2l 76 hal ™m
10 b2 257 v
» 101 (L 50
o4 106 p-124 600
0 1% 3
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Acquired drtulltmxl.mlcmxuhm.lm fnhﬂmm
which have been ¢t dasi 1
(* 6 7) As mentioned above they may appear in
varfous {mmunological drsorders The ANF titre
was positive, hut no signs of any underlylng im-
mueological ditease of the patient could be deman-
struted

Chrevlating anttocaagulants sagaeimst factor VI

The favourable effect of such treatment hos been
shown In cases with circulating anticosguiants
against factor VI (10 17) and fector IX (20).

As far a3 we know this is the first time that
fntranterine death has been shown to be a conse-
quence of the formation of antibodies acting as ami-
thremboplastin Iuhowsl}ullnwwrnuho!mm
had a y dammble in-

bave beea shown to be capable of xpp g during
pregoancy and to persist for & long time, causing
severe haemorrmgic diathesis (23) In our patlent
the coagulation time wat normal between the third
and foutth pregnancy and the anticoagulant titre fell
after the fourth pregnancy (Table 1. Dunng the
rmnhpre‘namyllnnsfand lolnvclholeuco-

rine death ! -mly:u Is Indicated
with a special search for circulating anticoagulants
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wh}chwrr:mmaedalw-plmxunhmhrd scells.
This suggears that the pregmancy and the foetus
probably owing to passage of cell fragments and
thrombopimue substances to the mother 3 blood
had indoced the development of antibodes agatost
the focta] tissoes and acted as antithromboplatin jn
the coagulation process.
No sigms of intravascular comgnlation ~ould be
demonstrated which mybeexph}mdhyunu-
that b passiog to
the materml blood stream were neutralzed by anty
romboplastin exrshng there This anticoagutant
ot as menbooed cause any bleeding. But it
te feasible that the passape of circulating
nticoagulants to the fochl biood stream  with
reaction (o0 the foctal thromboplastin may cause
biceding with death as a
la view of (he nmumnologrcal sitvation demon-
unlcd lhcroetmmylhusbcrm.r\icdum
L It is very probable that a
vary(n; degree of mcomgatiblitty was present
durmg the varkous pregnancies 1o the last preg-
aancy the incompatibility was obviously not more
severe than that the child could sarvive But there
were ugns of placental imufficiency in the form of
fow excretion of ocuriad «n the urine and &
parfetal measurements with ultrasomes showed
retarded growth Owing to tho laboratory fmdings
and the obtervauoms made in the three carlier
iey the child was de d by
scmmiuthc}lm-astbmt The placenta was
alsa full of iofarcts and sbowed sgns of bleedings
and necrosis.
Uh pcmi:l: that & case Hke thiy im-
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ycnomegaly x of whom had myelofbroshy (anyelokd
wetaplasia) snd coc kad  maligmant lymphoma

METHODS

VCOs mermred 1h  closed rebreathmg system ac
corting 1o the principhes Ik dows by Cobwra et sl (5 6)

ter After 120 min (9 samples) 0.0 ml 9.9 pare CO (AB
Alax Maimé Sweden) were fapected [nto the system mod
finad blood Lamiple was drawn after another 25 min The

VCO (mi/h STPD) was calculuted from the formoka
VCO=ACOHb  ddution factor

where ACOHD s the increase 1n blood COHb level per
bour determined from the COHb of the famt 9 blood

(mdmmmmmwmbhdr‘
cammcity way caknlated from the duutiom factor

COm 100

CO bindixg capacity=
ACOHD

Totsl body hemoglotr (TBHb ) was obtaned by &

vidng he CO buatieg cupacity by 1.39 and the tota? body

keme (TBH mrool) by dividing TBHb by 16 1 The reruin

of tus VOO determmnahons ary grves m armoliay ead i

pasol/mmol TBH sod day The $ D for  meyke asalyws

CO prodwction and red cell survival 165

This group was foond to be 10 85,5 ramge 4 0-16.00. The
it baseling COHDb in tifa group 10 4940205 (runge
0.30-0 64) and the TBH 5.5+ 148 mmal, orresponding
%o 1. 0418 gHbkgb.wt

Lasbelling of erythrocytes with *Cr was carried oot sc-
mdﬂwmﬂhadctrmrhelm}lrulw

o (13} Afier
cwncﬁm{uhchmdchunhmmvo
above mentioned recommendations, the data  ere plotted
o bsexr dogram. The red ceff swvival was calculsted
fram straight Hne fitted w0 afl the data posnts If the M1t

red cell ) by the red cell sarvreal hiose | days
Routine bematology wit performed with the 2 of
Couiter-Counter type S Retxulocyses were cousted ac
cordleg 00 Bockmmn {1} and seram bulrubin wa mess-
wred sccording to Gambino sad Schrerber ([1). Bone s

‘ormed accordmg 1o Weafeld and Hamen F).

RESULTS

Growp A

AD patients in ths group were known to have
hemolytic ancmia. The bone marrow prcture wax
dominsied by normoblasts and the reteulocyte
count was elevated (Table ) All these patients had
a high VCO (Tabte 11) absolutely (umol/day) ms
‘well x3 relatively (emol/mmol TBH and day) In dx
paticnts the VCO was compared to Vheme< caken
hated from the red cell survival and burge vanatom
were found In two patents pat ent [ with a firm
diagposls of PNH and patient § who fulfilled some
of the PNH criteria the VCO was mach kess than
the Vheme-c aogpesting heme losses or heme

of COHb catcolated from dupbeats om 100
nmﬂnﬂﬁCOHbmmbﬂmeHmﬁl&l'} el

w1 found to be 2 &S o,
of varuton of 3¢ T coeffiacnt of yamaboa for the
rryamce cadfllaent used for the calculation of YCO way
found 10 be 18°E in the controls snd 1 T I the 37 po-
bepts

Normei av YCO meamred n 20 yoang heatthy
males fmfing n the marmng aficr 1 keast 36 boors free
fousd to be 0.35203 (mewn =

Calcuhited m smol CO/mmol TRH and day the YCO o

lsm without CO formation.
In patient 3 spicnectomized due to heredrary
spherocytosls and now iron deflcrent dus to severe
menorrhagra and w th only a moderate decrease m
red cell survival and in patient 6 whose hemolytic
ancrea was caused by a hemoglobanopathy the
VCO/Vheme quotrent was around 1 3 In patrent
8 an clderly make w th  severe Coombs test cp-
the hemalytke anemm added to the final stages of a
chron myclogenou kevkemm. the VCO was found
to be almont double the value denved from erythro-
cyte turnover (VCO/Vheme< | 87) Panent 7 with
herecitary  phetocytosis. war found toba ¢ mm
lar wncrease 10 VCO compared to red cell sumvival
(VCOfVheme< 1 76)

Arta med somd 197
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Table 11 Carbost monoxide production and hemoglobin catabolism

H Red cell

TBHD COddr B span
P Cr Vhemeo-c
5o,  {mmol heme) (mmal) () {mmoljd.)
Growp A
1 41 163 17 ns
2 56 0.4 ko d L
3 na o0 @ 40
4 73 n7 9 [ il
5 6.2 213 5 220
6 Mo 377 7 2040
7 03 536 0 L]
L] s e ¥ s
Group B
sm ns »0 4 37
(M) M6 332 3 265
1M 124 0 23 1
10(I Not fnv 2.6 Not v -

7 M5 37 30

n3 271 143 ns
n 193 29 ol m
14 3! 350 49 [543
13 178 27 51 a5
Growp C
16 LR %6 » 2%
17 . 22 &4 M
w 24 s n 58]
19 149 %] 83 4
0 214 29 n ”
21 24 23 ki) 62
n »o 43 136 20

ny nI 67 ko

110 He 100 110

) a7 a9 7 304

{rop D
X% 194 ny L] 1
n ns 6.4 ¥ 5%
b4 308 a0 k] 1080
» 12 144 “ 1%
» 360 53 [ 540
pl) 5.0 308 z 1268
1 6.1 ne 57 4

vco
hise) Senm COHb
pmol/mmol - Vhemec  bilirubin (ool
mmold  TBHandd. quothmt  (mgim) sareplc)
s k1KY a6l 100 16
130 437 168 80 0.5
608 W02 130 ne 0.95
1em Ho 954 a0 17
1650 70 oM .0 t?
27 na 7 o 1%
12 ns 17 150 127
130 “s ¥+ 3o 15
W 34 %1 70 885
a0 ns 180 80 ou
181 L9 1.8t 10 .46
4% 24 {4 90) - 064
610 M43 118 i0 109
34 2.5 LM 4.0 0H
1t pA3 ] 290 36 (&)
B i} 131 0.8 70 o7
155 w7 15 40 Q8s
43 6 2, 90 0o
o s 1 80 o7
43 182 2.6 50 om
973 80 2.60 4.0 118
2450 0 231 190 1.7
(1] €2 136 13.0 125
™ 172 2.66 150 0.66
95 o 171 90 ox?
25 242 0 40 081
75 7e 3 70 X
12 154 168 30 0
1240 M6 18 0 o8&
(1 030} am
218 040 204 [ X-] 1™
(1 35m U7
03 n2 1.62 1o oen
613y 119
1130 150 133 10 on
165 a8 131 [ n 1%
223 1nx (2 30 0.64

Estinated from TBH (CO dilotion) Frg. 4 Caknlated from the reticulocyse count.  Probably errosecasty kigh of
per¥mtbeses =comected valnes.

4 Yow vales. Figores within

Group B

The patients In this group were charactesized by &
hypuptd[mﬁvtlncmhlndlﬂemp(puknt 14
tad hypo- or scelhtier bone marrow pictires (Table
1). The absotute VCO in theac patients was ugsally
low (Tabde IT). In relation to TBH and day VCO
was normal or moderately Increased In four pa-
tents the YCOYVhemo-c quotient varied between

Acte med scomd. 187

115 and 1.56 while in three the quotient was high
(®1.8) suggesting an Incroase in extraerythrocytic
CQ production. Two of the hatter patieats (0o 9
with erythroblsstopenia and no. (3 with Fancoal 3
comtitutional aplastic ancmia) were on pharma-
colagical doses of androgems while the third
(oo 10 stndy 1) & young male with idiopathic
apisstic anemiz was not recciving any form of



-

A B C O

Fig | VCO{Vhemec raio in § paients with hemalysis
(groop A) 7 patients (one of whom was studied twice)

treatment. In patient 14 the YCO/Vheme-c quotient
was very low (0 62) mm-nhz-omebcm:lm
withoot CO ton, an anyump-
thon corroboraied by the finding of a comtinoom
melneta secondary to thrombocytopenia,

Growp C

This group comsists of fen patients with anemia
anmhhuﬂonwh-hypacdhhfbomm
row by
mcnlubhux,cﬂnmdllc-mbulumecmm
(Table I) Absolute VCO was increased in all pa-
bemts nd the values were sometimes very high.
One of the highest values of the study was seen
in paticnt 20 a young boy with chroaic gio-
mﬂulonephﬂﬁ:nndﬂmchrhmhw{mrpleno—
meply  treated  with

predobsolone In addition to the lgh celludsnty hh

cell wrvival was short, 72 days heme catabolism
calcutated (rom red cell survival represented oaly
40 5% of total heme catabolisen (VCO{Vheme quo-
tent 2.5)in this case Sioce average red cell surviv
al in this groop was only moderately shortened,
the high VCO resuhted in VCO/Vheme-c quotients
between .5 and 3 0 suggesung & marked increase

CO production and red cell survivad 167
in CO production unrelated to cawrcutating red cells
i all cases in this group (F'g. 11

Goup D

This group coosists of seven patients with sple
nomegaly six of whom had myelcﬂxmh (mye
haid hasia) and one o mall

restricted 10 the spleen Tbedhmmnol‘mydo—
fribrosiy was supported by findings of a hypo-
prolfcrative ancma  with splenomegaly  and
myeloid metapbxslas in liver and spleen and a
leukoerythroblastic peripberal blood picture Abso-
lute YCO varled from = low valoe (patient 26) to
very hegh values (patients 28 and 31) There were
bowever large varations in the red cell yarvival
too from an exsentially normal value (patent 6) to
ruther short vahes (patients 28 and 31). When CO
production and red cell sarvival were compared in
the YCO/Yheme-¢ quotiert, two patients (noa 27
and 28) were found to bave high alues, 2 10 and
204 which should indicate an fncreste 1 ex
tracrytirocytss heme catabolism. However when
compared to body weight and Hb concentration,
the TBH determinatons [n these two patients seem
to have given crroncoasly bigh valuet Since an
erroncous TBH valoe wall resoht in a falsaty abso-
tute VCO—whereas the rehative VCO (smol/mmal
TBH and day) will not be affected—the VCO/
Vheme< quotents in these two patients may be
mitlesdingly high In a third patient (no 29) the

©
pur card
-t

10

o3 y O00E 042
1]

W a0 Mo
VO, prcliiery
Fiz 2 Compunison between the COHD ja the mtral blood.
mmmmmw&n-nm
with hematological dsorders Two panents were sindued
tnce

Actt med scamd 197
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wiml
-3
20
LS
y OO 12
-, oty
W 00 W0
#CQ, pemolreay
Fig 3 Ca rison beiwecu the of mocon-

Jugated serwm bhruba sed the VCO ( 3

Yo I3 de 10 the rather arge error In the measure
ment of VCO However when expressed as a
percentage of the regression coeflicknt the error s
Invensedly proportioon! w0 YCO and 15 ummlly
around 10% when the relative VOO (panal/mmoi
TBH and day) }s increased by 100% of the poraml
or more which was the case fn 77 of the 32 patients
In the present stady

Measuning red cell survival with the aid of kbel-
ling erythrocytes with 'Cr s hempered by the fact
that the lsotope drapperrs fram the bood not only
through the demise of the crythrocytes but also
through eution from the celt Two main problems
arize: firstly there may be {odividual variations fn
the clution rate (4) secondly this ehution will affect

patients with hematological drsorders. One pafient was
shrdred twice.

TBH seems to be [alscly low In the pattent with
nmalignant iymphoma restncted to the spteen which
weighed 6 kg at spienectomy the YCO/Vhemec
quolicat was close to unlty

Gemeral
The reiation between baseline COHUb and absolute

the af the marnly when red
ol survival b pormal or slightly decreased. When
YCO s compared with data on the daily irnover of
red cell hemogabin (Vheme-c) calculated from red
el survival allowance must be made for the fact
that VCO represents the heme catabolism of the
bours during which the study s performed while
the estimatton of red cell survival s based upon
obscrvations made over several weeks

Anaother reservation concerns the difficulty fn ob-
talning uniform groups of patlents. A common

VCO (emolfday) 15 scenin Frg > The lon 1s
1ghly sigmiflcant (=0 82 a=34) There wasaisoa
ificant corretation between the concentration of
v Toacting bilmutin and absolute VCO
069 a=3) (Fig. 3) A comparison was also
msde between TBH mremsured with CO diution
techotque and total circulating Hb niass measured
after habelling red cells wath 'Cr (Fig. 4} The linear
regress:on of this relatiomhip follows the equaton

TBH mmol heme={j @ TBHb+4 35) mmol heme
with a correlanon coefTicsent of 097 Three de
toas with the CQ [que were probably
a0t correet (sce Results group D) and are pot m-
chuded in the calculatron

DISCUSSION

The orgind studies on VCO (3 6) sougpesied only
amall imer wnd intrundodusl varations but
further investigation has not trese
findiags (21). Conserutive studies on some of the
young men formingthe present control group ved
ﬁcdlhrp:m'hﬁonmudnmenmelndmdml
from week to week. More than 505 of this varia

Acte wed. scond. 197

di is does nat that the patlents will
yictd srmiar data m all variables The only way

Sody
L} ”°
0
x
14
ke
8 ® L »
Toini By Hemegiten (773 mmal Homer
iy 4 C between ]|

of TBH estonated with the CO dilrton method, sed the

weight sod FAb coocentration the TBH vakie was thought
to be nonelisble. Ono patient was shudied ks
-midentrty Bac, — =regreswon kne



round this problem B 10 present s bot of data on
ench paticnt, so that the resder may form an opinion
by himself

Stodying s group of pormal males Coburn et al
(6) found the mean VCO/Vheme-¢ ratko to be 1.27
Even though this figure is calculated (rom & ymall
materlal {t scems reasocable that total heme
cambolism shoald exceed catabolism of red cell Hb
by 3056 The true figure may be even higher since
Coburn s group used the TBH valoc obtained by
CO diluton and pot the TBHD obiained by '‘Cr
diction. Correctmg for this difference, the
VCO/Vberme- ratlo in Coburn s mmterml becomes
14 Ahhough we have po hotope red cell survival
undies in our contral groap it axn be shown indi
rectly that the figure grven must be falrly carrect. In
our comral group the mean TBH was 53 4 mmol.
From the regression e In Fig. 4 {t will be found
that this comespoods to 48 mmol circulating Hb
beme. A pormal tonover of this heme will cause
e formation of 48 000/120 =400 gmal CO/day The
mean daly absolute VCO in the group was 590
pmol corresponding to & VCO/Vheme< ratio of
148 Accordingly a third of the dajly heme
tumover mus derive from sources other than
circulating red cells. In hemalytic apemia of not too
complex nature as in bereditary spherocytosts the
figure might be smaller because the portion cor
responding to the nunover of red cells ncreases
substastially Even though #t b known that the
early labelled™ peak of bilorubin s i ed fter

CO production aad red cell survival 169

Lest 20 years bn vanous hoapitals withont demon-
stration of eny hemoglobinopathy enzyme deficien-
<y or membrene aboormality However she had
moring hemoglobumariy and lacressed amounts
of hemosiderin in ber urine and she may represent
a partial PNH syndrome gven though many of the
PNH tests (Ham s Croshy 1, and inubn tests) were
negative. In patiears 2 and 4 red cell survival
studfes were bpot performed. However  dadly
turnover of red cells can be estumated at keast sems-
y from the reticulocyte coum cor
rected wding to Finch (10} fog that the
patients are in steady unte It will then be found
that the daily Hb heme tmover represented 4 and
10% wirch gives VCO/Vbeme< ratios of 17 end
0.94 respectively Comequently even though the
mnge i wide the average o among the Panents
with hemalytic ancmia & around 1.5 the ladated
norral mean value
The patients in group B had in common a
bypoproliferetive anemiz with hypo or scelfutar
bone marrow pactures and pancytopena. The ma-
Jority had » VCO/Vheme < rano around the caken-
Jated normal value of 1 5(1 15-1.80) The very low
value comes from a patwent with pancytopema and
continnons mchiena through the stdy penod
which explains ber shortened red cell survieal with-
om sny mmultancous ingrease m CO formaton.
The very high value 2.90 g from  female (panent
13) with Fanconl s constitronad aplastic stemus,

phlebotomy and in bemolysis (23) i has pot been
thown that the retation between effective and mel
fective crythropotesis s changed in the direction of
a higher degree of Ineffective erythropolesis
Cobutn et al. (6) calctdated the VCO/Vheme< rabo
in seven patients with hemolytic ancoma and found
ftto be 140 pot significantty dulferent from ther
refercnce valoe of 1.27 and closc to our calculated
reference vabue of | §

The patents in group A are not x nafform group
£1 c#0 be seen from the disgnostic data in Table L
This may explain the variations 1 the VCO/
Vheme< natio in this group Two values wers
clearly below anty inicating hems 101363 withoat
COfmmen:wu&ompmml with PNH

bemolysis s dis-
ml!kmwmuhmhmclmmmlbennm
(14), which might result 10 a low VCO/Vheme—<
ratlo. The other low valoc was found m & female
patient (0o. 5) studled on many occanons during the

tiven axymethok 150 mg dady Two otber pa-
tients (oo 9 wdies I and JI and no 10 study ID
were also on pharmacologrcal doses of thrs drog.
Even though the sccond stody of patent 10 was
oot sccompamed by & red cell survval study |t
mumwmvmm{ndomp
tieots pven axymethalone 13 within the cab
normal mngs or hugher There are no signs of any
substantis] decrease (n VCO during oxymetholone
therapy as wus suggested by Lundb et &l QO)
In studies of the VCO/Vheme—< ratfo 10 patents
-m sickde ael'.l sntmia piven androgens m

! doses. The might be
due to the fact that the gckle cell ancita phbents
were given (estoststone epanthere, bat 1t 5 more
probable that the assumption was based on too
small a matenal [If testosteroos bas any cffect
on the VCO/Vbeme< ratio, 1t should be an -
Cresse mncs testostcrone 13 known to Indoce
the of shortlived heme-containing en-
Zymes 1o the bver (1 )
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Ag 3 C between the of uncon-
Jupted saum blrcbm and the YCO (panoliday) in 31
patetts with hematological drorders. One patient was
stodied twxce.

TBH seems to be faltedy tow [n the patient with
miignant by mphoma restneted 10 the spleen which
weaghed 6 kg at splenectomy the VCO/Vhemec
quatient was close 10 unity

General

The reiatkon berween baseline COHb and absolute
VCO (pmol/day)is seenm Fig.  The comelation iy
bighly significant (r=0.82 n=34) There wasalsoa
ificarnt correlation betw een the concentration of
rect reactng blmutan and absolute VCO
~065 a=34) (Fig 3) A comparson was also
made between TBH messwred with CO dilution
and 1otal Hb mmass d
after tabelling red cells with 'Cr (Fiy. 4). The linear

> of thus rel tap follows the

TBH mmal heme=(1 2 TBHb+¢ 35} mmol heme
with a corelation coefficient of 097 Three de-
with the CO techmsque were probably

not correct (see Resuits, group D) and are not m-
chuded in the calculation.

DISCUSSION
The original studles on VCO (3 6) supgesied only

1on I3 due 10 the rather large error n the measure-
ment of VCO However when expressed ma a
percentage of the regreswon coeffioent, the emroris
inversely propornomal to VOO aod 1 ussally
sround 105 whren the retative VCO (ol fmmal
TBH and day) 1 increxsed by 100% of the normal
or more which was the case in 27 of the 32 patients
10 the present study

Measunng red cell survival with the ald of hbel
Img erythrocytes with *'Cr {s hampered by the fact
that the Botope disappesrs from the blood not only
through the demise of the erythrocyles but also
through elutlon from the cefl Two main problems
arise- firsly there may be indivrdual vanations in
the elotlon rate (4) sccondly this ehrtion will affect
the sccunacy of the measurement mainly when red
cell survival [s normal or shightly decreased When
VCO is compared with data on the daily mmover of
red cell hemoglobsn (Vheme) cadeulated from red
ceil survival allowance must be made for the fact
that VCO repretents the heme catabolism of the
hours unng which the sody Is performed, while
the estimation of red cell survival is besed upon
obrervations made over sevena] weeks

Another reservaton concerns the difficulty {n ob-
taning uniform groups of patients. A common
dmgnons does not guaranter that the patients will
yheid simiar data in all varmables. The ooly way

Pty

] k) o n
Totul Mty Hormgisien (7], mncl e
Flg 4 C betw een s
of TBH extunated with the CO diution method, xad the

yml mier and dividmal bat
further & igation has not cor d these
findlngs () Consceotive stdies on some of the
young men formingthe present contral group ver-
fied a large varhtion withm the same individual
from week 1o week. More than $0% of this varis
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weight and Hb concentraton the TBH vakue was thought
© bo worcfable. One patient was sodied teice.
—pdemity ke — =tegresion Ere



ence [s probably due to & higher degree of air polke-
tioa and CO contamimation m urban ereas of the
USA. Accordingly o CO contamimation can be ex
cdoded for more than 36 bours, the mormmg
COHb will closcly reficct total heme catabolism.
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NICOTINIC ACID AND THE ENDOGENOUS PRODUCTION
OF CARBON MONOXIDE

B Lundh E. Cavalfin-St3hland C Merche

From the Depertrent of Wedicow Ur erry Homprtel [axnd S eden

Absract The endogenons prodocton of carbon monot
e (VCO) b been foloned with the md of & rebromthurg
syvtemn for 3 bours b four heshhy yolamterers after

Iojecoon of 0 ng micotnic ackd (NA) After an awtal
skght decresse for 13-30 men i the €O bemoglobm per
amt sawnagon (COHD)  mpd mersnse was regpuered
for "0 men, »herratier the Y CD remwond to the rormal.

to 030 (range
026037 af the TBH a fourth of the toral daly beme
tursover o third of the daty Hb beme catabofiom)

When Matei (1 )n 1945 reported that)  mcotmc
ackd (NA 1e3t) gave mse to a temporary hyper
bitmubxnema, be suggested that the effect was doe
0 a0 jocresse o beme canbolism. This bypothe
1h was verified by Laarell (8) and Gydell (5 6)
who demominated a concomitant mCresar m serom
oo and in carbon monoride hemoglobin per cent
saturation (COHb), respectively The absolote
xmount of beme turned over in the NA test has not
been kaown for certam. From calkenlatrons based oa
changes m serum bilinubin and serum on and
smultaneous determmation of plasma  olume,
Gydell (5) calenated the amoum of extra Hb broken
downto 0.5 g, corespondmyg 1o tmofold increase
Jo normat Hb torover for two hours

A rebreathing sy stem enables one to durectly fol-
fow the smount of heme catabolized mee all CO
formed will be tragped and bound to the CO-Emdmg
Pools in the body Assurming that these pools are m
equlibrim, measurement of changes 1n COHb

1houold gree an acourate estimate of th speed and
the absolute amount of etra hame wroover o the
NA sz

MATERIAL AND METHODS

Te besthy maley aged 1 xod M yeay andtn beakhy
fecmles, eged 31 and 33 yems el mformald sbaut &

were performed with the subpact fartrg between 8 00 aod
L 00 am Thres of the sohpecty bed rot woked for at
lext toree years and the foorth mo 4 oked 10-15
agprrettn duly bt absuned far 35 boars before o
+CO sty

Aftr 20 e equilibraboo penod m O retreadarg
yitem, biood munples sere divw vy 1 m throogh
an odwedleg  enous aatheter  tmmedaeh afur e

far sitogetrer 259 rom (13 mmpien) E oy 30 mm mother
armple of 10 1 was doywn for determacanon of b rabm
[mmedutely after the “A mpecton the subpct exper-
enced  bororag semanos w the skm etpeally @ o
fx T scoasen mbsded w s fow mrotes No
other sade-eflects wern woted

The CO comtent of the Hood 29 Dawsared with

acordmg
ZiJars ) end Blwubo aceardrg o \chadd soa et al
113) The CObindi~g capaarty (CO B C } was mexsred a3
described by Lundh et &l (10 m 1 bewst three wrwrie

CO BC chargrs m COHb over orrtan penod
(3COHDB) can be osed to akult the YOO for o1
pencd g the formabe

VCO mi=3COHY COPC ml
At el scwed. 15
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Fig 1 Changes in COHb ad
s tos sestim bilirabis b four beakiy
— e the NA test
cs — o {errewt The yohimtrers were
2 o1 kepe b w redwenthing syuem
the sxdy
] 5w  wa M3 O ™ W0 WO 1O e

Feathermare. 0 8 C cxs be coaverted o totad body
Hb (TBHY) after droading by 139 whech in turn can be

coemwzred m 2t beast three seprrate e2xEs {VCD e

RESULTS

As will be seen from Fig. 1 the NA test resulted in
marked chinges in COHD in of) sulpects stindied
Immedistely after the injection there was » slight
decrease  varying between 0.01 and 0.06 COHb
The lowest povnt oceisrred ot 35 or 30 min altes the
injection. There was then a rapid increase in COMD
varying between 0.30 and 0.406 COHb. Tim mpkd
Inerense wamily started before the 45th min afier
the fnjection and persisted for another 120 own
after which COHb seemed to increase o1 the normal

Acts sad. scand. 0¥

{bmaciine} spred  indicating & returs to & ol
production of CO

Serum bifinibin was messored twice before the
wiection of NA without showing sny significeat
changes After the injection an increase was mess-
ured after 30 min in three of the cases and the
At hevel was resched after 120 min, when an
amont threefold Incresse was demortrated in alt
cases. No sgnfficant amounts of cogiogated bitns-
bin were found kv amy of the mamples taken The
absolute amount of  £xtrs heme catabolized after
the NA test was calenlsted from the messorements
of YCO (Table ) The “extra™ CO produced after
the NA test varied between 4 10and 1.80 of rep-
resenting 2.51 and 1.29 g Hb which corresponds 1o
182 and B0 umol heme respectively  The iafier
valve, from aubject 2.1y probebly falsely kow and it
will be seen from Fig. 1 that the COHD was conytant
in four sxmpics before the injection xnd in the ixst
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Table | Carbon monodd binding capacity (CO B C ) total body keme (TBH) total endogenoms produc
How of CO (VOO ,uu) baseline endopenous prodiction of CO (VOO yuuuue) ond the adogpenous pro-

duction of CO related to nicotinic actd (VCOx,)

Cams Ap
80, )

four samples This indicates that the real
VCO,meae fn subject 2 during the day of the
NA test was not dgmilcantly different from zero
Correcting for thls VCOy, in subsect 2 becomes
30 m! coresponding to .13 g Hb or 134 umol
beme When the extra beme catabolized i3 calcu-
hated a3 a percentage of the total body heme
the values lie within the range of 0.26-0.32%

DISCUSSION

The main advaniage with a rebreattung system in
heme catabollsm studies i3 that it allows one of the
metabolites to be collected completely without
serioasly affecting the equilibrum of the system
The errox i3 rather harge, around 205 for vafes of
¥CO within the pormal mnge bat it b much soal-
ker 10% or lews () when VCO b mcremed by
100% or more which seems W be the case in the
NAtest.

All subjects 1o the present study had & normal
VCO meamired in three separate studies The NA
test cauted an increase ko serum bulirubm of the
aume degree as reported by Matter (12) Gydell (3
$)and Fromke and Miller (4) indscating that the dats
obuined from the CO stodies may be nsed as 3
baih for calculating the amount of extra heme
turoed gver in the NA test o normal man

Even though the VOO e Wat 130 calculsted
from the increase in COHD in the first four ssmpies
drawn before the njection we fiod it more correct
10 n3e the mean VCO obtamed from three independ
et VCO stodles pedformed nnder basmal condi-
tons espechlly as the study o then based on ame
famples drawn during 120 min However this
Enethod was not nscd in our case 2 becanse his VCO
ou the day of the NA test dul not ddffer signdicandy

VCOmuine

(mh

1.93 410 182 on 91
20 asn (e (Q.18) (1L.2%)
0.00 0 14 0.30 pAL]
120 22 b 226 161
164 2% 108 (o) 171

from zero a finding which serves to {Tustrute the

Large Intraindividual day-to-day varlaton in VCO
(3 11) The resnlts for case 2 arc therefore given
with the VCO wuaee a35::med to be oil.

The resutts for the extra heme turped over in the
NA teat suggest an cxtra Hb turnover varying be
tween 1 7 and 33 g. Theso are much higher vatues
than those calculated by Gydell (5) from the in-
creases in senmm jron and serum bilorubin in the NA
test and compared to the Injection of noa-viable red
cells, However the fact that Gydell could not ex
ciode changes in the clearaoce of bilirutan and iron
from plasma and dxd pot follow s cases for mare
than 60 min might explain his much lower val-
ves On the other hand it 15 qude clesr from our
stody as well as from that of Gydell (5) that the
amount of heme broken down in the NA test is
related to the total Hb mass The extr beme
catabolized varied within a rather moTow range.
0.26-0326% of TBH mean 030% These figures
should be coatpared with the norom! dafy heme
catabollsm, which measured 10 our laboratory with
the CO production technique smoumts to 1 16 of
the TBH pool [n bealthy young men. The extra
heme b in the NA test rep-
resents more than a fourth of the pormal dafly total
heme turnover or a thrd of the dady turnover of
circulating Hb beme. The use of 8 constant absolute
dose of NA led to varations when the dose was
calculated per kg body weight. However oo rela-
ton was found between the dote (mg/kg) snd th
amoapt of exira beme cambolized.

The decrease in COHD in the firt two samples
after the infection of NA might reprasent  changed
equilbrium between the beme pools 1a the body
ehicited by the vasoditator effect of the drog. This
effect might abate mccesuvely beasding toar

Acta med




176 B Lundhetal

matlon of the imtnl equiibrium something which
has not been corrected for If comected for the
values for extra heme catabolized should be 5-10%
smaller

The present study has not thrown any ight on the
mechamsm behind the morensed heme trnover in-
doted by meotmic acxd. But we ba ¢ shown that it
s possible to directly measare the absolute amount
of extra heme metabolized in the NA test and that
this amount seems 1o be op 1o five trmes farger than

d by earlfer ik from b in
scrum iron and Hlirobin.
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OXYGQEN UPTAKE AND CARDIAC OUTPUT
DURING SUBMAXIMAL AND MAXIMAL EXERCISE IN ADULT SUBJECTS
WITH TOTALLY CORRECTED TETRALOGY OF FALLOT

BJn Barke

From s Departmen: of Pediatrics KoroBatla Instirate!
St GBren j Children  Hesplial Shockaolm, 5 #em

Abstract Tea fermsle and eight male aduins wich tetralogy
of Fakot, the mujordty totally corrected st adwit ags bave

exertise ergometer Otypen tpeake was de-
teroned by the Dotgins beg techmigue and cardiac ouipet
by Maziml oxygen optake was
redoced sbowt 3040% from sl Thm & conplets

acTobic capacty was not
achieved b splty of an kntracardiac repair that was cows-
dered mtrsfactory Cardmc fegponis to

mors tham [0 il wa foand tw 8 of the patients
deiriog exerchre. N cormeltion was fomnd between stroke
redane doring ! exercie, on the oo kaod mod the
PYsmcs of  purticular revidwed defect, somtomy of the
iewter catfiow tract prior dtxemse

of right ventricolar ctflow paich om the ocher Howerer
100 frw patsats were stoded & allow any defimts conclo-
081 3 0 the pomible Kfipence of theve varisbes. It
haenodynarsic

will be Jem and the scrobec work capacty
betier If sota! correction b amdertaken e an exrly apy

mﬂrﬂp&mﬂm&nﬂmdﬁhﬁoﬂm

tondly corrected In 1953 (32) Thus the knowkedge of
the long-term resutt b incomplete Totsl comective
opeTation hay & changed and lmpe

the natural Bistory for patients with TOF Stlll even
A successful operation ozt be Jooked upon as an
anstomical comection with some reskda since the
paticots are Ieft with a  entriculotomy scar often
with some degree of right ventricular outflow tract
stencaft and w right bondle branch block (RBBB).
The question is whether these resxta will in-
terfere with the normehzstion of the circwdadon
which bt anmed at when total correction fs under
taken and whether the impact of these residum [a

2 T

Infloenced by the age at which total covrectton is
performed.

Scveral authors (@ 17 18 33 40) ha ¢ foood
aorwad of near normal baemodynamics at reat and
dunng mild exercise in patients with technically
food operation revnlts However thrs does nol mean
that they have a normw! exerase tolerance and a
pormal haemod ysamic response to heavy work In
the haemodymumre stidies aited above, most pe
tients were corrected before the age of 10 The aimof
this stody was therefore to stody the haemod yrarme
tesporse duving mbmeurmal and maumal exercise
it n groop of pattents with TOF corrected st achiit or
near adilt age. The hacmodynamic stody prevented
in this article s part of s Larger tovestigation compris-
Ing putmonary and reml fuoction as well as moscle
Metabolnm in paticnts with TOF (5 7 8)

MATERIAL

Eightren adoits, 10 femules and § maies, with sotally cor
recied TOF took part i ties stody Al befooged 1o the:
materiad previously studied by MoDer (35) soud 4l hed
snderpons  pallistive shant operabow between 1947 end
1915 a1 5 menn age of 5 years. Total cormection wis wodcr
taker a2 19.5 peary of ags (rxopy 11-27 5) Ooly 3 patecnts
werr lsss then 15 yrars okd w hes intracardisc repiar wat
performed. The mens agr st the folow-wp was 26 (rogt:
19-17), Sonce total corractaon 6.3 years (raage 2 3-10 Syhad
thes clapred The anatomy clsmdicaton seggested by
Haws et al (19) wa3 waed for the nght vennciilar (RY)

of Surpery Karobaska Syukboset,
Stockholm (M caser) xnd m the Uarverxy Howpnl,

Acta med scoad 137
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Table I Indhidual values for axrgen apiake (Vo,) cardlac outpui (Q) heart rate (HR) stroke volume
(V) and blood lactate concentration at rest (R) in supine positton and during submaximal (E E,) end
marimol exercise (Eng) In the sitting position

Blood Exer HR
Pat.  Age Helght Weight vol  che Vo, @ (beaty/ SV Lacta
o (y) Sex (em) () (D sme (Umin) (Umin) mi) (m)  (mmoll Remarks
1 A5 9 10 B3 47 R 01 56 BS 3 o6 Type |
E 0y 101 11 I .0 V5D (il ?
E LS 136 1% [ 42
Em, 1% 135 1M T T
2 23 ¢ 14 ss 41 R 021 44 60 oS Typel
E o088 12 18 [T -
E @ 91 I%2 0 43
Ema 118 94 1M 5 70
32 9 167 63 44 R 021 45 6 n 07 Type 11
E, a%3 91 17 32 PI
E, 13 100 1% 6 36
Ew 161 14 IT3 n €0
4 12 9 167 44 47 R 0.l 39 6 » 13 Typell
E, 0B 63 L4 51 kY ) o
E 116 67 18 0 69
Ean - [t} 9 101
5 ;s ¢ 163 6.7 435 R 021 319 6l 6 o Typell
E oM 13 9 7 33 Pl
E L3 33 14 53 s
Faw 14 91 I7 51 108
6 I g 163 44 42 R 0B 43 7N 61 06 Typel
E, om 63 101 Q 3
E. 142 100 165 6 1
Ewen 157 114 176 s 157
7 WS 9 161 S0S 35 R 0M 41 e 3 11 Type Il
E, 06 65 121 a 30 Pl
E, 08 73 14 49 48
Ema 108 79 171 % 97
3B e 14 s R 02 354 B a 07 Type I
E .98 107 120 = 312 F1 (prosousced)
E 126 10 143 b 59 +PS
Eme 133 109 164 66 7
v M 9 1B & a2 R ol 46 7 &1 09 Type
E, - 73109 & 30 VSD+PS+PP
E 116 90 13 o 73
Faw 153 97 M4 % 156
10 | S - S 1} 33 R 09 44 B 53 o Type I
E o® 72 109 6 20 PP
E 177 95 W & 31l
Fou 168 117 106 8 79
H 23 g 15 65 63 R - 63 0 10 Type 10
E 14 105 ul g 1) PS+P1+VSD
E, 197 125 1% o 33 (minimlf
Faw 2H 134 77 % 1
2o s &7 50 R 02 53 6 ] 7 Typel
¢ E, 09 92 104 5 - PS+VSD
E, 18 123 i 17
Foue M 141 187 % 0o
Wo® g M s61 42 R 0% 351 7 % s Type I
E, 105 87 1P & 11 PS+Pt
E, 4 114 108 a 50
Foeu 166 124 185 6 140

Acse mrd. scomd. 197
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Table I {comr )
ey E: Az o d 3V Lactate
P Ape Hefght Weght vol. 0y {beat:
L ¥) S (em) (kg) 1] state  {Ymin) 3’:‘!\1.) wm) (m) (mmoll) Remarks®
H » L] 10 kil 3s R a3 47 33 1.3 o6 Typel
E, la a1 173 2 - -
Ee 190 rs 15 0 s
|SN—.}) i m ™ 74
13 2 8 16 612 s R 0.3 37 57 bl [:3] Typel
E os 90 Lol 108 1 V5D (roauma?
E 14 1.3 I1» 95 11
Em 01 DS 174 K 9.0
16 N & (L4 106 64 R 03 43 . 7 14 Typel
E, 1% e 106 05 o
E, 204 Hs M5 -4 (.8}
Eo » 137 161 8BS 04
o) »5 & 173 6. 49 R 0y 64 75 EL] 09 Type T
E 14 99 120 B -
Es - 123 162 n 67
Enm 119 144 1n T 16
jtd 03 g i 6 41 R 02 43 €3 o 10 Type Il
Ey o84 73 1o 67 3 mn
E, 1.3% 96 17 “© 98
Foue 17 104 jt 2% “ 144

Type of anatoosy in rght ventricke ootflow Lract prot 10 operiton et reudo! defects
Dvegnosis extabished 3t cardeac catheierizaton

Uppsala (4 cxaer) nsing  paich in the vearricular septal
defect (VSD) ta all caser. An RV cartflow tract patch was
osed 10 patents mod ks 0ae of them n was extended mto
the mmn paimonary srtery

I 9of the mtwents  porioperative hacmodynac as-
susent mxchodisg curdoe cxtheterimation hed been
performed esewbeae amally within ooe yesr afier the
opertion (range | month 3 years) whervas the remanng
omdergo amother cardiac cathetenra-

daavhredm Tabke [ mwella  detuiled proseataton
of remdual defects present
FROCEDURE

The mvntpanon s armed ot $t Goran  Chodren
Hosprted = March-Nov 197> The were
howpriakzed for 34 days durmg the stady Ouw the secomd
day pefc

they p P y teut demgned
Thewr petobec workmy capacity The acteal evercrse stody

w1 performed wt the mormung of the turd or fourth day

o were done at rest of the sapone pomton and durmg
aerasio Th

om a0 chectncally braked bicy s erpometer (ENTm) at
pedal ram of 60 rev/wun Two submaumal work boads
comespondmg 1o sbowt <0 snd K05 of makmsl oxypea

wer £

the lughest posmbie work load the petset could perform
for 3-7 tu1n 21 pdged by the mfomixhon obtrned from the

COMMENT

The “levelling ofT cntenon (2) for maximal koad o1
the oxypen transporting system was not snctly used
m this study However in the test preceding the
sctml stidy  the istenton was (o establish the ma
mal koad 0n w hoch the sabject w orked 1o exhaintion
mabout 6 mun From this maumal kadand  subjec

Acws mod scwmd 197
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Tablo Tl Oxygen kptake ventflation cardlac outpwi strode volume heart rate haemoglobin amd blood
lactate concentrations at rest and during exerclve Ix 10 female and 8 male corrected patients with TOF
(meanstS D)

Subeax 1 subermx TTmed maximal bomd averaged respoctivety 279 472 sad 644 kpaw'min for the female and 460 47 aad
979 kpm/min for the male aobjects

Rest Sabmax [ Suboax. I Max wock
Vo, (Umin STPD) g 0281003 1184029 1724028 2081077
® 0.23+0.m 08410.11 1241020 1311026
V (Uuun BTPS) 3 so0tl1 293462 439166 & 11140
? 76115 30136 369460 3621120
R é 0 7ét0.02 0.85+0.04 091100 1.0410.03
® 0811008 0.85+0.02 0391+0.04 1011005
Q (Umin} 3 33108 94114 12231 4 132113
? 45106 19117 94t18 108123
HR (beats/min) & 67110 1n2+16 155414 948
? 7419 1319 151110 56
BV (mh) e ™12 $6+18 0+1s L9
? 6116 &+13 61113 113
Hb (/100 mD) é 138112 K16 154118 139+1.8
? 128110 136109 141108 145109
Lactase (monolfl) 3 09+03 31107 5.8+2.0 114126
® 08103 34111 58126 103432

ﬁncvﬂmhuubylbolmﬁpmrutowhdrr&ll
load really d the mdividual s
the load in the actuml test was chosen The Iactate
vllu:o&n}ncdm>9mmomhudl.bc13
(1) It o5 theref, d
at the mean deviation for maximal exygen uptake
mthe ‘ttoc  valee m marpnal

METHODS

Heart rate (HR boata/sin) was cajcutatnd from coo-
tmuous ECO traciegy, counting over a period af 15 eec.
HRoo Bt deflacd a3y v valus obtained &t cxerche

breaking point.

Cxypen uptake (Vo,, min STPD) was determined utkg
the Douglas bayg techmiqoe and the volome of cxpaed &
(V  1BTPS/ma) seasured in a callbrated Tiseot spbroane-
ter Practioos of Oy snd CO, In samples of explred sir were

=l Mcro-Schotander method (39).
sz.lm'bihcmccntnﬂmmb ;Ilmlﬂ')'u

4 by tho

Cardrac owtput (} Limdn) wis determmed by the dye- umﬂm)mnwmm
Arterial lactate concomtration (mctats, mmal/l) wn

Freen®) a3 the indicator mnbsisncs snd & Beckman des-  mowswred (11). Total biood volxme (0} w5

fnserted im Owe brachial artery ot u cooytint rate of 53

milfmom, The blood was kept stenle and reinfused after sach

Darplicate wers made it

rest xnd om each cxercise kvt Blood for 4-pount callbea-
durieg

manmal exercis in afl

g to the method of Kinsmann etal (29) wchdmg manml
plotting, and planlemctry of
the cirve arem. The error of the method wis cakoutated

scxsared by the =1 albimin method (43). Valoces obosined
wors cormected for tho differvoce betwesn body Het sod
certred Het.

350 mmHg was present st the follow-wp catheterranct. A
PS was also said to be presest Hf & »3/6 clection syrokc
Bormor wes detected over the pulmonary valve ares A

from the &l¥rrence between fwo comsecuitive sate  catheterimton mormur (oot doc 0
Acterminations 0 which the rean Afference in beart rate  tricorpidal ) was found. PT was sescssed by
id mot exceed 5 beata/min Fifty-two paits of cbservations i:qﬂnndim-ﬂyu(ﬁn o

woro upalysed varying from 3.9 to 13.5 Limin and tho
error was found tobe $.9%

Acts mad. sceamd. 197
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Table Il Correlation matrix for maximal oxygen uptale and some dimensions and functiond capecities of
the axygen transport system in 18 tosally corrected aduls patients with TOF
wno of observations

Vo,
V0; e
(V) kgb wt)
BSA (n) Tage Y- Ty
=17 =17
V ) s 367
=17 x=17
HY (xl) - 019 ns
n=l7 =-17
Blood vol (1) - @loa TS
=16 =16
Qe i} R iad Kt}
-17 ~17
Ve () o816 = Qus
-1 -17
HR,,, (beaitfmmn) 3o S
=17 -17
Qo X 1.34xHb 1 - 3

=17 =17

right venrricolar outfiow parch om wiroks voleww aad
VO, s Othecwise oetods were

3; 5V HEo,
) (m (beats/mio)
6064 £ ~Iny
=18 =13 =13
M ea 1B ns
=18 =18 =18
2o e -2oe
=13 =18 -1
dlos =39 s ne
=17 =17 =17
- FH&s 5Ty
=1 -13
O9M = - ~167ny
=18 -18
057 os - 167ns
=18 =13
E ket E e 087my

=18 -13 -18

was foond to be normal in both the male and the
female group (1) the mean being 22.9+1 45 at

correst statistical
ted (41). The degree of probability was u
folows. 0.03<p not dgoificant (ma) 0.Bwe>
0.01 probwbly sigeeficaxt ), 0 01p>0.00] significant
(Y 000t»p bLighly significant { *).

RESULTS

Iocdividnal and mean valoes are given in Tables Tand
Tl and & correlation matrix io Table I11.

The mean maxionl axypen spiate (VO, ou) WAS
2.08 Umin for the males and 1.51 /min for the
females, This corresponds to a valoe of 308
mi/min/kg and 255 mifmin/kg for the makes and
females, respectively when related to body welght
and to valoes of 1 13 minfmt 0 92 l/endn/o when
refated to BSA Both the sbsolute and relative valoes
106 V0, maa &7E kower thar normmal for Swedish males
and fernales of ding ages (1 2). Indiy
valocs were ofl below —2 S D The correlation be-
tWeeh V0, aaer on the onr hand and @y, and SVan,
on the other was bighly significant. No

Soad TL.

Candlac ontpat was low when related to Vo, both
during submaximal and maxiemal work (Fig. [)- Half
of the observations were below —2 SD o the
regression fine for young mekes foumd by Ekhfom et
al (12) ming techoiques simihr to those in the

t Vi
[l [

»
B
»

-

wia fouad with blood volume of HRpen-

427 49 (Voyarr V0, md

Fig 1 Cardin faticm to GXYFeR optake st et bn
the swpine pownon and during exercise m the nihog
oo m 18 lotaly corrected adull muents wich TOF
The regresson bae (r=5 72r+3 13 $.D +1 4d) b calen-
laivd from data of Ekbiom et al (1. The
Femca equmbos: y~4.S61+438 5D +1.9 Sgndfl
cance of dafference between baes 0.053p >0 0)

Acta med scend W7
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Flg 2 Todvidml valnes for sroke volume in retatboa to

cayprn uptale at rest in the supine posftion and during

exertise ln the sitting posinom in 18 totally cormected

acht panends with TOF

present investigation Only one observation was
sbove this regression ine O, was 13 2 Umun for
the males and 108 I/min for the fermles corre-
sponding to cardiac indices of 7.2 and 6 6 Ifmin/
m* for males and females, respechively No
comrelation was found between (e, and HV
Hood volume or HRqur-

Stroke volumes (SY ml) at rest in the supne
position were small when compared with normal
volumes 3 6 28) The mean value for males was 79
ml (range 66-99) and for females 61 ml (ange $°-72)
Correspondlnsnlmforurokclndumcl] 4and

tively SV3 at subgmaximal exercise 1

red?thﬂyhnn;dﬂcnnﬂyhpbammwm 001)
han at rest fn the supne poition Danng exercise
there was a fall in SV with incressing work loads
mean SV belng 76 ml during submaximal exerche |
70 ml dunng submaximal exercne [ and 67 ml duning
maumal exercise (Fig °) The differcnce between
SV dunng exerchic 1 and maximal exercise was
highly significant (0 001ap). In 8 patients the fall in
SV was >10ml The fall in SV and the sze of SV oy
could not be correlated to any particolar resrdual
lesion. No correlation existed between SV, and
blood volume BV of HRpey

Mean maximal heart ate was 18449 beats/minfor
the male group and 17947 beatsfmin for the fermale
HR rehated to relative work Is Tlustrated in Fig 3

Total blood voleme was 4 78110 1 or 71118
m/kg b.wi. in the make group and 4201043 1 or
73113 mikg b wi. In the female.

Heart volumes were larger than normal. In the
mlcponpnmunvﬂmd!&:mmlmfomd
corresponding to 465436 mlim® when related to

Act mrd scend IST

BSA Ip the female subjects the valoes were
T14+136 ml and 439485 mi/m? respectively

Values for Hb and iactate concentrations as well
xs ventiliton are summarized in Table II1 A de
talled of 1cdata pul Yy ven-
tilation, gas exchange and acid-base balance las
been given In an earier publicatton (7)

DISCUSSION

The values obtained for maximal oxygen uptake are
lTow for both sexes They are almost dentical with
the figures found In totally comected TOF patlens
by Epsternetal inarecently poblished Investigation
(4) and ared of 30405 d
with normal figures (1 7} Thesc fincdings show that
in spite of a successful anatormc repawr Do troe
normalization of the acrobic work capacity occurs
Howwver inastudy from ths department of 16 caly
shunt-operated TOF patients of comparableage the
V0O, mas Was found to be only 18 0 mi/kg/min Thm
about 605 hugher values were found In the totally
corrected subpects This corresponded well with
the subjective cvaluation made by the patients
dxm;dvuwbofduh:nhdrexcrdsemlmncehad
y after I rdiac repair

Vn}uﬂfofwﬂxmnp\nrdnudlooxmnnphh
were [ower than in normal subjects (Fig. 1) This
finding 13 contrary to earfier reports (9 17 18 33 40)

Mnart
-
°
L
L
o
3
-
« ] " =
P Mu ty,
Fig 3 Iodivxdom! vakies for beart rate (beats/min) durief
sobemamal o the sittg ta retatoa ©
oxygen uptake of the waxioed
oxypen uptak  in 18 totally paticats
with TOF Regremmon whh 8.0 calcuiaed from



regresion equations,
aed females y=0.067r+7.36,
were not algnificantly different from those of Astrand.

winch state that s normal increase in () oconved with
exerclte. In the latter studies however haemo-
dynamc evaluations were performed with the
pabierits working at low cxercaee lomds. The finding
of an aftered retationship between Vo, and (i
bowever in agreement with Epsteln s results from
10 corrected patients with TOF without significant
residimlleson. The same sitmanon has been foand to
cxiit in other types of congenital beart disease ¢ g
arial sepal defect primomry vabvilar stenosis
mitral stenoshs sortk insufBictency (4 13 14 22,26,
37) both before and after total correction In the
present seties 0o correlation was found between the
decrease in 0 relative to Vo, and the type of anatomry
hlh:Rchtﬂumebcmdanﬂuwmchur
the presence of a particulsr resxdual lesion. Itis thas
Hiely that the Tmadegmacy™ of the ) responte to
exercase is bess related to the type of congenital heart
matformation than to the myocardial fanction itself.

The fow () refative 1o Vo, led to a higher-than-
normal AV oxypen difference This does oot reflect
& movs effective oxypen extraction and/or a changed
distribxrtion of the keft ventnenlr (LV) outpat c.g
from visceral orpant to working muscles, sace the
AV otyren difference was found to be normal
when relative work was used a1 frame of efer
ence (Fip. 4) Furthermore the AV oxygen dif
ference dnieg manmal exercae expressed as
percentage of oxygen binchng aapacity of the
blood was found to be normal (73 %)

Anp analyus of the soifunctom of the cardmc
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output, Le heart rute and stroke volume revesls
that the main cause of the [ow (3 was the small SV
foand 74 mlin the omle and 6 il in the female group
during mmximal exercrse [n the sitting poution. A
highly sigaeficant correlation existed betwren SV,
and Vo, uy The reason for the small SVs found
cannot be fully elucidated from the resafts of thrs
stndy However some conclinions could be drawn
from the findings in the postoperative catheteriza
trons performed on some of oar patrents and from
prcviows investrgations

The SV depends not only on the anatommca! wze of
the ventricles but also on the venous retumn to the
heart, the resistance 1o emptying of the  entricks
and the contractibillty chamecteristrcs of the heart
mncle. Some controversy custs concernmg the
sizre of the LV in TOF Some invetigators lave
found the LV to be normal or alightly small 31 34)
and an underdevelopment of this chamtbe severe
epouth to be of hacroodynarmic significance s sad to
be present in fess than 1% of the patrents (36)
However Jamarkand ctal (23) convincangly showed
that cynnotsc patrents with TOF more than 2 years
of age had smaller keft HY than gormal With soc
cessful shunt eperation or total correcton an in-
crease in LV end-disstolic rolume as well s LV
mas ocanTed to valoes signuficantly hegher than
norom) o spite of th the LV gecton frachon
remaioed subrormal  This latter finding was attrib-
uted to & depressed LV function and consequently
oot to small keft HV

Tt b well documented that stroke volume = fnflu-
enced by the degree of physical actrvity and that b
can be incTeased by phyxical trmiang (12 15 28 38)
Our patients wefe definliely more inective tmn nor
mal during their childhood and they are probably kess
active physically slso afler total correcton In the
present study only  patients stated that they regu-
larly participated i strensots physical actmitles.
The vast majority of our patierts kave an occupation
which could classfy them ax white~collar workers
The reduction in SV might theref k ,be

lained by small I
mduywprﬂow:dphyxhlmmﬂty lth:bccn
ahown that a bigh degree of interdependence cxnts
between duffercut components of the oy gen trams-
pott system and the degree of physical activity or
VOymn (20). The corrclation marix {Table HD
shows that this was the case 13 oor subfects too with
one exception mamely the dimemiboms of the
cardiovascolir system. Though the SV was corre
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Py, ™

oo

] u f
P adiogs Y iy
Fig 3 Tndividus valnes for roks volume during maxkoa)
exerciss in relation to end-Tastolic pressare jw the right
veutricke st Test fn 9 sabjecty with totally correcied
TOF

fated 10 VOy s this Was 00t the case with blood
volume or beart volume Neither was there any
intercorrelation betwreen stroke volume blood val
ume and beart size 1f the redoction in SV were tobe
explained by low phyaical activity alone one would
have expected such comrelations 10 exist. However
it cannot be excluded that physical lnactivity was a
y cause of the reductlon of the SVa Jt
would therefore have becn of interest to sce whether
our paticnts SV would have increased after or
ganized physical tratning
Onc explamation of the small §Vs muy be an
armal ol the rickes and

higher HR a Jonger duratron of systole resits bna
thorter diastole This may hamper ventricular filling
when an increased filling pressure is needed and the
¢ection Ume b prolocged One may specutate
whether this causes the fafl in SV duning exerche in
some of our patients Suppon for this theory may be
the observed negative correlation betwren the end-
dmstolic pressure in RV and the size of SV,
(0 O1p >0 001) and SY/BSA (0 052p >0 01) found
In our seriers (Fig. 5} However this latter fiading
muat be viewed with caution duc to the wmall
numbet of observations and the fact that data of
end-dixstolic pressure and SV were obtained on
different occaslons

The dightly low maximal heart rate agrees with
findings of Hurviz and Goldberg (21) that the
HRupx was lower than pormal not only before,
but also wficr operative carrection of different
carthac lesions. Similar or refated observations
bave been reported by others (16 26,27 47) The
reason for the subpormal HRuw in cardic
patlems is not fidly understood One possible ex
pamton A that the subjects stop exercinmg for
other reasons than circulatory such m cg
dysponea or hypoxsemba (26). This might be the
explamtion in uncorrected but hardly in totally
corrected TOF patenis  slnce thelr ventilatory
fespomc to exercise h normal and  slace
they do not have hyporaemia (7). Another ex
1 mybolhld):hwﬂmﬂml]cldic

o w0

fered L t of the
myocardinm (14 23) Several factors such as the
myocardial changes In the dght ventricle sacondary
to the fong-standing :rmwuhr hypothropy non-

ctile parts of the cor
o the ventricudotomy scar lh:pud:lnthevculﬂm
lar septum and the RV outflow tract bave to be
comsldcred a3 well as the RBBB that is nsmally pres
eont.

An RV outflow tract gradsent is usmlly present
even in successfully operated TOF patients O (4
30 40) This gradient increases during exercise (14
40). To maimtain an adequate SV in this diustion
there are three posafbilities 1o lncrease the RV
systolic pressure 1o prolong the gjection time and to
incremse the diastolic {lling (22) Esch of these
compensatory mechanisma has been found in TOF (9
14 3 40). However SV decressed during exerchie
in the present group 1f the RV is the Huntting factor
for maimtenance of the SV thos indicates that the
above menboned mechanisma are not sufficent. At

Acta mad scamd 197

Unhncmodymm}cmmﬂuu A tower-than-norml
beart rate may be peeded to allow optimal dustolic
flling I this explanation fs vald one woold expeet
not only the HR, ,, 1o be lower than pormal but also
the HR at submaximal loads That thus o the case f5
shownin Fig. 3 Ov.herposﬂbhcxplxmlhmmibe
rehated to ypertrophy of 1o the
of rt e.;.RBBB t
should however be noted that In the senes of
Hurvitz and Goldberg (21) paticnts with conductoa
disturbances were exchded.

{n the present study the decrense in scrobic capec
fty could not be cofrelated to the amtomy of the RV
outflow tmect of to the nse of an ootllow patch
Though the mumber of paticnts studied was ymell,
this tend s to substantiato the findmgs of others (3 13,
24 33)that TOF patrents tolerate PLreasonably well.
This teems to be the case also when comrection B
undertaken at adult age

There was no complete narmalization of physical




work capacity in our patients the majority of whom
were corrected ntadutt age Futore stodses will show
whether a better normahization is achieved 1if total
comection bs undertaken in early Je. This might
perhaps be expected if the TOF patients perfam &
normal degree of physical activity during the years
when growth of dirculatory dimensions takes place
“The redoction in Vo me: Was moderate and dul not
interfere whh everyday activides. However ft
means thatat a certain degree of actlvity our subjects
utilized u greater portion of their merobae work capac
ity A greater portion of the cardiac rescrve was
mobilized. This may prove to be a d

Exercise in tokally corrected tetralogy of Fallot 183

1l Cnmp, D O Aowmated carymatx: foorometric
method for the deterzotaation of pyuvic mod Iactic
eckhs in bood. J clin. Path. 21 171 1968,

I2. Ekblom,B Astrasd P-O Saltin B Stemberg.) &

IS Enkwoo B O &Koch.G Effect of physical tralning
o

l.hepuﬂmnpwuldcrlndmtd:}cﬂzdmlhe
sgeing processes in the beart and to jschacmc heart
discase.
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OXYGEN UPTAKE ARTERIALBLOOD GASES AND BLOOD LACTATE
CONCENTRATION DURING SUBMAXIMAL AND MAXIMAL EXERCISE
IN ADULT SUBJECTS WITH SHUNT-OPERATED TETRALOGY OF FALLOT

Bengt O Erflason asd Bjom Bjarke

From the Department of Peskatrics, Kerobnsks Institatet,
St Glrax  Chikirem  Hospltal Stockholes, 5 eden

Abstract, Ten fymale and six male aduht sbjects whh
shont-operuted tetralogy of Faliot have beea eiiideed #f rest
ead dunng submarim) and mavnal excrere o0 £ aver
a0 yournwfler the pukhaifve operabon. Thore was

comsiderable rednction in the seroble wotk capacity ms.
imal cxygen wpisk (Vo) being 100 [min STPD
Though entilation (V) was out of proporton to ¥ g, a3

high

inbated by
L1}, vaban for Ve wcre bow (308 Vazin BTPS) and of

the alm of the first operations in TOF was to meTease
the puimonary blood flow (7. These operations

TOF arc now avaiable (8, 15 23 29} However dana
concernmg the acrobic worling capacity and reac
thoa to excreise are few m adult subjects with TOF
Still an anticapated redoced working capecity s nsed
a1 an argnment in fa our of total correction. The
strength of tha particidar argument, bowever de
perds on how severe the reduction bs and how band-
capped mallmted patients are in thelr activities
of dadly life.

Thas the aim of this study was to examine subjects
with palliated TOF who had [ived for rather » loog
time after ther sinmt operation, In reapect of the

br ctatr concestratiom reported m soms of the  fODOWIDG questions

patients. The bow valies fxond tor V'O, Indacate tht 1 The adaptatron of ventlaton, axygen nptake
pellairvs procedure ks TOF 1 o o andgas during submaximal and maxtmal
m otracarthac repar in the Joog-term course. The two cxercise

e fa2ton Kooty totermace wers ackdouss aad

Tetralogy of Fallot (TOF) is characterzed by an
obatruction of the outflow tract of the nght  entncle
in combicaton with a non-pressure Lenitng ven-
tricider sepeal defect, enabling shunting of the blood
from cither the left ventricd to the ngit or vice
vern. Before the time when paflative shumt opera-
thoms were introdoced the progoous for TOF was
fairty bad (*4) The determming factor for the prog
Dows In the individusl snbyect was [he degree of
fedoction of the biood fiow to the lmga  Therefore

Present address Departraent of Pediaincs, Usrvernty of
Gtcborg, Otra Spckharset, 541615 Gousborg, Sweden

2. The effect of hypotsctus during exercise on
the anacrobac metabolism as fodged from the oxvygen
deficit and the blood lactate concentrution.

SUBJECTS
Six male nod wn femalc smbyects, eged 2235 years, were
stdied. They all bedanged to the fint shant-opersted groop
of TOF patient w1 Sweden. Dutafrom follow-op 3. yean
afiar the whomt-opaatons bave carker baea pabished by
MO3er (21) Of the 30 suinects who bnd not been swbyected
to mn mtracardac cepart 1wy 1 akre frown w boa (6

tracardzac repy petformed aroxnd the sge of 3 sers G0),
and s 20 yrary lad edapscd amcy the onginal shimt epers-

Acsa med sxcond 17
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Table[L Mean valwes £5.D for ventilation oxygen sptake axygen deficli and keart rate during submaximal

and marimai exercise In shunt-operated TOF

No. of sebjects given within parentheses
Subermx, I n Max. excrcies
(2! kpm/ein) 073 kpmfxia) (316 kpra/min)
V1 (toia BTPS) B 743 367189 081186
4 ()] (1
Vo, (nla STPD) 0.6540.15 0.90+0.19 1004030
an a3 a6
Valvo, 36.6£105 4253123 SIS
9 wm 16
| 3 0. 0.5210.08 1
s an ae)
Oxypen dcfich () 0. 1161043 1834056
an an (16)
HR (beats/main) 118416 10119 167+13
9 3) s
Clark type with polyprop: portion of expired air was collected durixg the first 3 min
F,.CO, and bas cicen wens obtaloed from a cores  mad tho secood porton daring the hst 2 mun of sxorcise,
samogran, the valmes beisg corrected for Jow arterial  Oxygem defict i these two mobjects was calkcoisbed accord-
staration when preseat (7). The reprodocibilty of the  ing to Karlsaom (191
mcthods in cur bomory hey been reported shewbers
was measred spectropbotometri-  COMmOL
cally (16) aad lactats comceatration enzymatically (10).  Fowr-okure periods were choses a3 ot bas beea
P abown that durmeg work of Jonger dormtion a0 Lo otiiza-
thon of lactats takes placo in normal seiyects ((6). Thoy
dafich was calculated asormel mwchanl-  blood Iactate concentration in longer exvercise periods does

Tablo 11l Meanvaiues1S.D for arterial blood gases
and during exercise in shunt-operated TOF

No. of subjocts ghvem withln perextheses
Rest

P.0, (moHp 0430
an

P.CO, (meaHy) 3040
[th))

P 740100
ay

Base cxcems (mEQT) -29+19
a3

Hb concmtration (/100 o) 18.2147
e
08203

Blood lactats concentratoa
(camal ) ae

Sabrmax. [ Sabeax. IT Mux exmTiso
@21 kpa/man) (73 kpaw'xnn) (316 kpm/mais)
4106 as5:s50 2+71
[¢l) [+/] an
2199 41178 1138
o 2] an
TR0 7 X1006 TR0.06
[el) ® ()]
-3 1t1s —69+15 —-981+23
() [+ w
190130 1850 1L8+32
(o] o] an
22106 33109 58113
an an

Acss putd pcw
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RESULTS

The ten femaic and six male sutdects worked at two
wubmazsmul lowds beske the maximal one. The lat
e avemnged 450 kpmfmin for ibe female 625
spmfmin for the male subjects and 516 kpmbmanfor
tha total group The work times at maximal exerdse
loads were 3.9 3 7and 3 Bruin tespectiwely Menn
values of the dats obtained daring exerclse are given
in Tubles Il and [}f Oxygen uptake was 8.65 Umin
and 0 50 /min st submaximal load I (221 kpmmin)
and subeaximal losd 1 (373 kpm/min) reapectively
During maximal exercase a valve of 1 00 Umin was
obtained Total ventilaton increased from 5 7 Hmin
during tubaaximal 1 to 50.8 imin dunng maxinal
exercise {Fig 1) giving x ventilation squivalent of
52 1 during roaximal exervise

4

Totnl vertbumen, Uren BT

et

Oxygen deficlt was 0.60 1 during {{ 1

1 161 during subrmaximal 1f and 1 83 | doring maxh-
mal exercise Heart mte incroased from # resting
value of 77 to 167 beat/min during maxsmml exer
che P O, was 60 mmHg at rest. During exerclse It
decreased 1o 44 mmHy 8t the Joweat work Joad but
no further fal} ocourred at higher work Joacds P COy
wis 30 mmHg at rest and mereased during exercise
1o 42, 41 and & mmHg (Fig ) The inctosse be-
tween submaxinad Laod maxinoal exercise fy satist-
cally significant (0 <0 05} Baso cxcere drop ped froe
~2.9 16 =% 8 mEg/! dunng maxima) exercise and
erial pH from 7 4310 722 (Fig 2} Arterisl blood
te concentration during mazimal exercise way
)’56 mmolft  Arterial Bb concentation was
round 15 g/100 ml both at rest and during exercise

COMMENTS

In this suxty maximal oxygen uptake was defined as
the value for oxygen uptake found at the besveat
vak&chlhcmbjccum&dvo«tl’cr4mh

1ok onined at the prefminary
test. The very high vatues for Ve/Vo, and R suppoet
the subject of the investigator that the

patients worked at o pesr thedr maxioumm Thus the
obiained vayes for Vo, at maximal work losds cootd
be looked opon as scceptable for Vo,

DISCUSSION
The faw reports poblished on aeroble working
capscity in subjects with TOF have shown low val-
wes (11 12 14 28 30} However the reported
materials dMfer from ours In Taylor 3 materiad (00)
there were only 9 of 16 reported subjects with aoo-
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o1 1¢ 1%
Ouygess upisha, U STPD
Fu § 1ndondraal vataes for total vemifinio e relston to
oxyeen uptek  at tuteaxirmt and mexbrml aercise oady
m subjects with shont-operated TOF Solid ke denotes
regremaon o for nonmal subjects (4).

iatally corrected TOF and mont of them were
acyanotic In the material of Gold ot al (14) all 17
subjects studied had palhated TOF but In most of
them the shunt was a Potts snastomosis. Also the
matenal of Davcy and Oazetopoulas (123 differs
from oors Of thelr 20 gubiects 13 had TOF but on-
1y 5 of them haed had a shumt operation pesformed
in the material of Coawford ot &8 (1) the 20
TOF mibgects were alf pallmted 13 with & Bisdock
Taustg amastomonls knd the rest with Potis
amstomosls (32} the Iatter however baving an
inereased puimonary blood flow Thus our resuls
arz not quite comparsble with those reported by
others On the other hand our senes has the
tongen follow-up and 13 onform as w all oxes
the amastomexts perforoed was of the Bhock
Taussg type (7). Therefore our waloes for work
g capmcaty add informafon about the drason
10 adudt shumt-operated subjects with TOF

V01 asm W1 around 30% of the normal i1 Sweden
{1} Thesix male subjects had siightly higher values
121 Yoo and 2.2 mijkgfmn than the feamlo sob-
Jecis 088 Ymun and 133 mikg/min m spric of 3
deeper cyarosts and higher Hb concentration {Tebke
5 Bven if the diTerence in body composstson 1%
conskiered (2) higher values for the acrobic power
were found in the male subjects The resaon for this



750

3%

ba

70

700-

Base excess mEq/i
™

“

Rest Suwmax]  Swbmaxll  Max
Frg 2 Inchvachsal vabees for artena! oxypen sension (P Oy),
el carbon doxsde teorion (P COy) artertal pH and

Is cbscure Homever all six male subjects were
phyncally active kn their daly work, while mamy of
the femajes were relatively nactive Thasthedegres
of cyanoshs as reflected in the artenial satrmation at
restand in the Hb concentration do 6ot always give
formation sbot the deree of lowered working
Capmcity
”-lﬂlﬂm‘lmo(d-ﬂyﬁfermm-vo,m
of above | l/min (2). This means that shunt-operated
adaht sabjects with TOF are casily forced to a work
g level pear tbe maximal. If therefore aeroblc
power f3 used a1 & criterion of these subjects wtia-
ton it epeaks strongly in frvour of an inracandiac
repmir Howsver many of the sulyects stated that
they expenenced no or oaly mild discomfort dumng
daily [fe The same obscrvanon was mads by Gold
ctal (14) Thba cmphatizes that sobecuve nforma-
thom about exercise tolerance from  wubject wath
TOF mant be locked opoa with  certu degres of
caution,

In another sindy (4) the rednced vaboes for vial
capacity and total hung capacity 1n these sabpects as
well 23 10 a cooparabie group of totafly corrected
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0w

R
=

PO, mm Hg

Ny .

£ —a
£ =
Ll
& S =
o
a2
Rest Submax] Submax]ll  Max

base svcess st rest, st suboanal sod mawrml exerase
load in wcbyects with thet-operated TOF

TOF patkents were reported 1t was also foond that
the totally corrected pabents had a rormal venuls-
tory response (o excreiee Though Ve, was low
(61.9 /mm) 1t ouatched the Vo, _,. pving  norma!
Ve/Vo, mtio and dd nat conuitwte a lmmit
iog {actor for working capaciy In the presemt
sindy a dightly lower vatue for Vg, was ob-
tmped (508 Ifmm) 1n spate of the roughly $0%
Jower Vo, . This resulted m a very high Ve/b o,
rabo during maximal exercise  This shoald mot be
faken as an absolute mdicabon. however that

Ve or | d y work
Lemts the working capactty ;m pafiated TOF pa
trents as ther Ve, 15 f anythmg lower than
n the commmatie group of totally corrected
sobyects

Anabpormal ¥ £/¥ o, ratro w &3 present abso duning
submaarmal exercise (F g 1) and posubly abso at
rest as jodged by the kow P CO,. The hyperventls-
Uon present at rest cannot be fully explamed by the
expenmental wrmation (1 ) as the P CO, was kower
than m totally corrected TOF subsects i the same
sitiration (4). The sahjects byperventiated in spate of

Ak med sowmd. 4
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norrmal pH and hypocapom, leaving hypoxma as »
postible stimudus to ventilation at reat.

1tis obvious that pant of the ventilations s “wast
ed™ in cyanotic pstlents with TOF as blood i
shunted past the fungs st cardiac level An increase
in dead space ventBation within the lung in palBated
TOF patlents has been reported (14 28) and should
if present, contritarte to the wasted ventiladon. The
finding in the present series of P CO; of 30 mmiyg
atrest must imply in the presence of an intracarding
ﬂzﬁlMx&mL-nMWK?O,lnlhcpulm
nary veins Indicating an atveolar hyper
Whether the hicreazed towl venulston leads to &
uniform propottional increxse in desd space ventia-
ton and alveolar ventilation during exercise fa not
known. The main component of the waated ventha-
ton bowever i3 most Hkely eccondary to the in-
creasing right-to-left intmeardiag shomt during exer
cise and not 10 an incresse in the physologicat dead

sckdoths was not ebaormaliy pronouoced However
duc to the imbilty to eliminate CO, a respimiory
component was sdded to the scidosfs resultog fa
wabnormmi pH valoes
Blood lactate concentration was normal at rest,
Ducing exercite an [ncreass was found but valnes
during maximal exercise were comidersbly lower
than normoal A subnortral blood lactate response o
exercite in patierts with cyxnotic heart diseases hn
been foumd by others (Z8) Thris haa formed the besks
for the staternent that thee patients dop working for
other rextons than mutculsr or that no hyporsemia
incapecatated the muscle (28) In the present series
the normal metabolic component of the scideshs,
subnormal blood Iactste values and the findimg of
stmilar POy values during exerciie of different fn-
tensitics tend to substantiate tids statement. How-
cverlnlheclerdﬂumumbhtboso(mptm
tigated the lactate tion was found to

space within the g,

When changing from rest in the supine position to
exsrcise m the sitting posithon an incresse in P CO,
was found Even slighdy hgher values wers
obtained during smaximal exercise The posaibility
that the altered body postion in itself may pardy
explain the resuls cannot be eacluded However
thunting at the cardisc kevel of venous blood with an
incremsed CQ, temsion durng exercise seems to be
the main resson for the vahies found The sobjects
yere umable to compemate for the normal metabolic

o1 occurring dunmg excrcise with & respiratory
shr &y arespinatory scidosn existed in spite of
hf;herVo.m:{u.

A fall m POy occurred during exercise doe 10 an
intreasing miracardmc nght-to-feft shunt (20} How
ever durmg heavier exercne no forther faltin P O,
was moted Ths may partly be explained by an
increaning putmonary blood flow due to left-to-rght
shunts through sortopulmonary collaterat clreots-
l.bnmdvhv.thhlockTmumtnmm The

be high(6) This was attributed to arcukatory facton
and inehility to ellmimate Iactate from the muscle
ceRl This means that the blood tactate concentration
does ot fully reflect the anaerobic metabolism dim-
ing exercise in subjects with TOF

Heart ralc at maximal exercise was 167 beats/mia.
This  maximal beart rats™ fa almost 30 beats lower
than what bs conadered normad (1 2) Whether orot
ihis i3 due to a reat lower maximal hestt raie i
dfficult to szy Tt is possible that the subjects reack
the exervise breaking point before the muumml heart
rate potential is reached. On the other hand studics
on compareble subjects with TOF who had had &2
intracardiac repair thow that they altsin only &
slightly bigher maximml beart rate (5}

From the above discussion it is concluded that the
two main faciors hmiting exerche tolerance wert
scxdosn and accutratation of lactrte with the mas-
clo cell Both are relsted to circulatory factors the
scdowy being doe to CO, sccumuiation secoodsry
to low pulmonary blood fiow and the iaciste o

flow through these dormg
heavy exerche nnce the mean pressure in the sorta
incresses while the pressure 1n the pulmonary
srienes remaing anchanged However m the prea
ence of an } PCO 2 ding de
crease in 5,0, munt take place The unchanged P O,
must therefore puﬁybeuuibutadwnmhtdb-
t ol the oxy: carve
secoodary to ncrexsiog acidosls

Judged by the base excess value obtained during
maximtal exerchse the metabolic component of the
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possibly to altered biood flow o the
mnde
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HAEMODYNAMIC EFFECT OF ATRIAL TRIGGERED VERSUS FIXED RATE PACING
AT REST AND DURING EXERCISE IN COMPLETE HEART BLOCK

Ingvar Karldf

From the Departmuent of Chaical Phyciokogy Thorecic Cllxics
Keroliaria H spised, Stocthole Sweden

The P wave for triggering the strial
ka3 bemt cbisined with en

In two earlier studies from this sboratory the effect
of defferent ventriculer rates on cardmc output and
centra] pressure at rest and during exerclse 1n
patrents with srtificial pacemakers giving impulses at
a fixed rate (o the right ventricle has been repocted
a2y

Atrial triggered ventricnlar pecing fs now a well

pacermker

shectiods in ciom cootact with the siria, by

of The wtudy coasits of two
serics. [n the finst series (12 patienty) the central hee-
modymenics were recorded with each patient commect
ed frat the FRP (sboot 70 brgolace/mun) axd Ieter to the
ATP Mowt petienty were todied botts af rest and dorieg
exercise, tho work Josds beiog kdentical with both types of
pecemmiars. Q a1 rest b 10% kigher with ATP (p<<0.02)
then with FRF end

cbwrred, The shows that Jn many petiests,
cpechity trestment with ATP makes it
Postebly 10 obtxn  Jarper Q during exerciss, aod th

for of patients with
AV block. Therearo however mather few studies of
the haemodyramic effect of atrhal triggered (ATF)
versus fixed mate pacing (FRP) and most of them
deal onty with patients stndied at rest (6 18 1)
Center et al (9) determined the cardisc output (Q)
at ventricutar FRP before tmplanting an ATP and
with ATP 3-12 months afier the operatron. They
demoastrated an increase in Q during atrial syn
chronois pucing both at rest and during cxercise.
Sowton (22) showed by companing the hacmodyna-
mic effect of ventdcular FRP to that of smnus
rhythm that the comection of the paccmaker n-
duced an immediate drop in Q fallowing the loss of
atrin] delivery In these studics however increases
in stroke volume (SV) returned the Q to its orgina)
lcvel during the next fow minutes In s prelminsry
stucy from this department the effect of atrial syn-
chronization during wark basbeen reportedin two
patents (15) This stndy indicated a beneficiat hae-
modyrmamic effect of atrial synchrooons pacing.
The present investigation demls with the hee-
modynamic effect of ATP vermus ventricular FRP
in a larger materhal. In ane serics 12 matients werc
lovestigazed by curdiac catheterizabon, st rest
and daring work, using both FRP st about 70 beats/
min and ATP The same procedure was followed
with both types of pacemakery The madn object was

Assa med wcwd 17
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Tabie ] Some anthropomeiric data

Age Helght  Weight  BSA Hy Tt

Caze no. Sex o) (em) kg} (e} (mh w
Serler {

! 4 & i76 H 194 9% a9
2 g &s 170 I 150 1100 E
3 & 0 77 7 197 600 651
< ¢ 56 175 94 208 61
5 ? ® 157 & 1.68 a0 £
6 3 % 173 & 190 1160 91
7 v 3t 187 35 163 m 451
[ ¢ &7 ist 8 158 Lo 333
9 4 5t 1% b i 1310 £33
10 P & 18} » 193 17 766
11 9 43 163 % 18 L) 59
2 3 4 184 % 204 1130 s
Sertes 1l

§ a4 &7 174 4] 178 919 e ]
2 2 & 164 % 182 i

3 3 61 i 1 00 118 6
4 [ » 53 5 133 38 k)
5 2 I 136 6 1.61 T30 36
$ ¢ £ 174 ] 113 1T

7 & o 163 78 17 |y

8 2 53 73 5 184 bod

9 @ < 161 & 1.83 ™ 382
18 ¢ ¥ 1] 7 152 n B
1 q m m | o 2 1 o8l Frey
2 & 48 " & 106 [

13 E 0 m » ™ 1050 p )

Exsmention made with paitent in standiag postion.

stwdy the 4 during 1p one patent (50. 2) the first spell of AV block 111 wes

ty increasing heart r-lc with synchironized atrial

stode versot a fixed yentricular rate duning work
In & second series of 13 psticnys the FRP vms
matched to the same rate as that previously obtained
under identical condithom with an ATP 1n the same
patient at rest and during work  This study demon-
sirstes the eifect of the atrial systoic on the ceniral
faemodynamics

MATERIAL

Sertex §

Twrehee patients (4 womin, 8 ren), aped 3187 yrass (mean
) with complete AY Bock were stadied Each patient had
& odersicly enltrged east (Table 1),

before i A

The derspon of 7y
wmmdwmkcumwmt?xy
H b evident that the dusstion of

pecemsker freatiment

tefore the kindy I3 raiher short by most patiests bt e oo
cxe shoriey thes 19 dsys

A bixory of shenamtic sifection i suspected bn thrve

paticrty (sot. 3 6, 12) of whoem two have aoriic enowt. 1o

Acte . scend. 97

TeCorted whin by trestosemt for 8 myocarsinl
wiarction No definits setwology couki be extsblnded m e
other seven pRbents.

Senes §f
Thirtcen pahests {3 women, § men) aped 300 yran
{mean 33) with compiete AV biock werp studed. Exch
putent bud wn erlarped beart, bt mors owrkedly enimcped
m only ook (70, T) who atio bed an aortic vabraier icsion
{Tabke 1)

Tabie 11 shows that the durshon of pacrmmier treaumtat
before the mrvestation §s rasher shon m afl pathenty bt
shortey than 15 days 18 Only omt patient fno 4). h appead
from Tabie L1 tat The sehology of the AV block coold be
myocardilss m ok patunts (pos. | 3 5 8 7 93 Twool
M(m&.ﬂhvcmmwmndm(n
97 abso bes Farpuim]
mamam(m&? 13} lapanents L8 W
11 sad 12 po defisie sctwlogy could be extabiished
ahboogh oo (0. 10} ba hypertendon and had & pulmo-
mary reberouion's st the age of 24
“The pabents i weres {and 1 are eather senles segerding
o & duraton of The
mexn duration of AV Bock before msation of pecemakes
treatment 13 konge? o serics | Oan i series 71 a fact text
shoukd wot interfere with the resalts, The patewty in bosh
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Table Il Duration of sympioms before dlectrod insertion and durntion of pacemade tre tatent before the

Saedy

Doration of syerptoars  Durstion of pace
before Insertion of aker rentment
paccmaker electrode

be
fore catheterioation

Somataaw— 2 E’
-
geeeesy
R RTH

fet—t
Baun
g

LX]
. -

E}

ERSSvmvo uAuN_E

serics bedong 1o schectsd group seizbie for ATP Atrial
Flbresion kad sever becn cheeTved in axy of them. Some
d\beplﬁrm;, o 10 the FRP

Otber relevant divexses

a0 sbort period of AV ITT
Rh:\.nndccvu-l 530

Myocarditls "0y ago

Before omset of symytoms plenrisy and pocomona:
Hypertrophe

Dipitheria as child. Sympony started afier ar-way

imfect. Myocardity?
Rbﬂnnﬂcfﬂuum:mdll Shght aortic mcomp.
s0rtsc lepoa

La 1930 and 1936 rheamatic fver Carvomyopathy
Pulssomary the at the sge of 24 Hypertonis

Cardloaryopmthy

The stodees of sernes 1 melude of ceasral
presceres ead Q at rext and doriag work. s the paticats

d showed heterference of s rhythm. Nooe ksd hestory

Afer being folly informed  all patrents consemted o
Participate In the nvestigations

METHODS AND PROCEDURE
In ab patients  transvescos monopor eectrode
C&ncm-ﬂu._l!lﬂ'ﬂ)(l‘)hiwwhnlybcmh-
troduced through the right emul)-pmmlmnnp
pocizioned I (e apical repon of the right ventncke. The

with an ocsophagral chertrode daTing the stdy

n posibon o 10 pega
fixed rate of sround 70 kpuiser/mun (Suwens- Elema, EM
133} After restng for move than 30 min the paneots were
commeched to an ATP (Sumens-Elema, EM [41) and the
ouDe procedure was repeated

Thbe paternts in series 1T were avertyated m the sme
way s restand diving work In thl sencs bowever the
patizats w e firgt coonerted W th ATP and m the second
Ralf of tha tavestigaton the FRP mas matthed 1o the swne
npuine freqeescy ot the ATP had ghven durbeg the de-
tertmmation of  both st rest aod during work.
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waynsed a1 0 measure of kefl strial pressure I-pau:mln
whom 00 wedge pressare was obtained the dinstohe
pulmosary wriery (PA) pressurs was used aince this has

methods used In this hboratory for determieation of heart
volume (HV) bbod"n.l-“ofpttmn mexmirement
bave prev Q). The of
HV was pufnnmd with the palients coneected 1 &
pecemaker giving impulses of 2 fixed e of Mymia. 1n
marst casca the cxmminstion was made with the patlents in
the suplss poshtion, kreapective
without

cycke
nxjeﬂbtqun(l:l)(‘l‘lhlnl)-

‘otal huemoglobl (THb) waa desrmined by tho atveo-
mcowasamm)mdwbyua-am
(11). Normal vabwes per kg b wi aro 10.23 (3.D £118)
for men and 8.07 (S D 10.85) for women.

RESULTS

Insenes [ all patients were studied both at rest and
during exercise Patients 2 and 6 who could work
without dhcomfort during FRP got angna pectoris
during exerchie on the same load during ATP andin
o 2 the ducomfort was so pronounced that the
excrcise test was stopped before Q could be de
termined

In serien |1 paticnts 2 and 4 were studied only st
rest, all the others both st rest and during work No
patient felt any fort during the | igatl

) Series 1 FRP versus ATP (Table 1)

Heart rate (HR)

During ATP the HR at rest avernged 83 beats/min
(S D 1) 4) During FRP interference occurred at
rest in three patients and the net HR averaged 72
beats/min (S.D +4.5) During exercite and ATP at
» work [cad wveraging 383 kmp/min (S D £125)
which increased the oxygen uptake (VOp) to an
average of 1034 ml/min (S D 1247.8) the HR in-
creased to an avernge of 126 beats/min (S D £11.5)
During exercise and FRP interference rhythm
occurred in five patients and the net HR was B3
beatsimin (S.D £154) Vo, during the two ex
perimental situations was almost Identlcal

Stroke volume (SV}

During ATP the SV at rest avernged 69 ml
(SD £151) which is on an average 65% of the
novma) vakue predicted from the THb and 54% of

Acta med scond 17

3wl
A1

R r
L) o ki o w

Fig | Stroke volume (SV) at rent { 0) and duriag exerche

(@) and ATP i relation to SV st rest aad durleg exercise ot

Wemtica! bonds bet with FRP bn patients i seties |

the nonmal value predicted from the roentpenolog-
cal HY {n supine poaition During exercise there was
 sigriflcant increase in SV to 81 mi (S.D £15.9)
which Is on an averngs 78% and 66 % of the normal
vatuc predicted from the THb and HV respectively
(Fig. 1)

During FRP the average SV at rest was 72 m
(SD £103) ic not significantly differet from
the SV obtained at rest during ATP During exer
chse there was a marked increase in SV to an aver
oge of 104 ml (SD £14.8) which corresponds to
the normal value predicted from the THb (107 @)
and 82% of the value predicted from the HY The
SY during exercise is highly significantly larger
than the SV under Kdentical conditioms and ATP

Cardlac owtpwt ()

During ATP Q at rest averaged 5 7 1/min (S.D £
09) ard increased during exercise 1o an avernge of
9 B 1/min(S D 11 6). During FRP the Q at rest was
on an average 52 1/min {S D £06) which Iy al-
most aignificantly lower than the Q at rest during
ATP During exercise and FRP Q incrensed to 8.1
Iimin (8.D 109) which i significantly tess than
during exercise and ATP (Fig. 2)

The relationship between Q and VO, st rest and
during exerclse fs fustrated in Fig 3 Duoring ATP
Q is within normal range comparable to that of
normal subrjects of almost the same age (10) Dunag
FRP Q 1 lower In relation to YO, than during ATP
Le the mme amount of oxygen is transported witha
amaller Q
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2 Q s
At

L
y 2 4 ] » v ”
Fg 2 Cartkac output () af rest and durmg exercrae md
ATPmrelion o QW cestand durteg  ercise s sdeutical
lomds with FRP m pateats ;v etwy 1 Symbols ax bn
fg ¢

Artenavenous oorgen difference LAV D)
Dunog ATP at rett the AVD averaged 48 mif
(SD £72) whsh s higher than in nonmal young
subjects bul within the normal range for eldery
pabents {10) Dunng exertise end ATP AVD in-
creased more than 1o healthy elderly men The AVD
during FRP st rest aversged S0 mifi (S D +7 41
“uchis sgruficandy higher than dunng ATPatrest
‘0 23 Dunmg exercise xnd FRP AVD racrexsed
ficantly moce with Vo, han dunog exercise and
TP

Filling pressure of th left eatrecle (L1
Durtng ATP at cest the LV flling pressure &3 esu-
mated froem mean pulmonary wedpe {PCV ) pressure
or dastolx pulmonary artena) (PA) pressure aver
sged ® mmHg (3D +4 5) Dunng exeraise st in-
creased markedl) to an a erage of 139 mmHg
(S.Bption

During FRP af rest the (Bling pressure averaged
1.5 mmHg (5D 3¢ wheh i sgmficantly
brgher than dosing ATP at rest In both wtiatoas
however this pressure r normal  During exerchie
the wedge preswwre ncreased lo 243 mmfly
(S D 46.2) which s not ddTecent from the pressure
Jevel durmg ATP and cxercne Tha increase dot
fag exercise observed 1a both expenmental conds-
tloms fs witlin the notmm) moge for healthy clderly
males seported by Granath et al (10)

Acsa med. scand 197

Systemic arterial pressare

The systolic aor(c pressure or systolic LV presure
{w1 patient 12 who had an sosthe stemasis) sveraged
140 mmHg (S D £20.5) at rest and dunng ATP
Sumificant bypertension was not present in any pa
trent. The [ecrease during exercise was pormal Dur
ing FRP no sgnificant differences occurred com-
pared to ATP There was no sgaificant difference in
Bortic mean pressitre between FRPand ATP efther
af rest or duning wovk.

Svatemic vascular resiviance (SVR)
The SYR mdex calcidated sccordmg to the formmla

P aortre pSA mMHs_m
Yraln

(BSA=body surface area) was wathin pormm!
range both at rest and dunng work. There was no
signficant difference in SYR berween FRP and
ATP

Fllling pressure of the nght ventricle (RV)
Ourring ATF at rest the enddimtolic pressure of the
RV averaged ¢ 6 mmHg (S D 42 4) which s with-
n the normal mange {10) During exercive o o
creased to an average of 127 mmHg (S D +33)
whieh sull remans within the nosmal tanits
Dunuig FRP the RY end-distolic preswure at rest
averaged 74 mmHg (S D 22 1) which Is shghty

B Q e

Vo, w370 fres

o 0 oo 0

Fr 3 Cardsc output () m reistion to oxypes wptake
10y} at rest and dunag exeross o pabents 0 wnxes |
sod ATP (beavy ful Lae) and FRP (bexvy broken otk
Repiynon boes for G om YO, m young benkky me
(dotied Gnc) and for elderly men (than Fue) w b O
tower 935% coafidence mierval (this brokes koe)
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[ ® ™ w0 ™
Fig 4 Suvke volume (SV) at rest and criring exercrse and
ATP In rvlation o SV &1 rest and durig exterce st
Wentieal work Jasds but FRP st the matched freqmency
(FRPw) In patients bn sencs 11, Symbols a3 in Fag. 1

bat sigmificantly higher (p<0.G5) than dunng ATP
Durlog exerche the end-diastolic pressare rres
more and b hghily but significantly higher
(p<<0 03) than during ATP

Right ventricalar and puimonary arterial pre wre
Duriog ATP at rest syswilc RV or systolc PA
pressure avennged 28 mmHg (8 D 18.5) which is
withinthe normal range Doringcxerciso there wasa
nnrk:dincrnuln(beRnyndlcprmnre(u
mmHg S.D $14.0), which corresponds to the in-
cresse bn the left LY fllmg pressure

Durng FRP the systolic RV pressure was oot
sigrsficantly different erther at rest or during work.

Pudmoxary vascalery resistance (PVR)
The PVR iodex calenlated according to the formuia

PrA - PPV BsA TmHy o
Q Vmun

W &t the Upper normal famit both at rest and during

work. There was no signfficant défference in PVR
between FRP and ATP

Series Il ATP versus frequency-sarched
FRP (FRPm) (Table IV)

Heart rate

Duoring ATP the HR at rest averaged 77 beaty/min
(3.D £7.2). Diring FRPm interference rhythm oc
curred in three patients and the resutung HR at rest
wveraged 80 beats/min (S D +9 0) During exercne
and ATP ot an average work load of 405 kmp/mm

Arrial triggered versas fited rte pacing 01

(S D 2157.8) Increasing the Vo, 10 e average of
1135 mfmdn (S D £291 9) the HR increased to 1.
beats/mn (S D £19.5) During exercise with FRPm
interference thythm occurred in three patents
and the resulung HR averaged 121 beat/run
(S D £17 6) VOp was almost ddentcal w th FRPm
and ATP dunog exercise. With FRPm the YO, aver
rged 1113 mifmin (3 D +267.8) donng exercae

Strode olume

Durtng ATP the SV avernged 69 md (SD +162)
which 13 0n an average 64 % and 4% of the nommal
value predicted from THb and HY respectively
Duning exerche there was a sgmificant mcrense m
SV1o 77 m! (SD £21 8) which is on an average
71% and 6056 of the normal vatue predrcted from
THband HV respectively

Duncg FRPm the average SV at rest was §7 ml
(SD %14 9), winch s sgmficumtly bess than dunng
ATP Duriog cxerase and FRPm SV nereased
signrficantly to 72mi (S D $16 9) whichisless but
oot synifleanty ke1a than durdng ATP (Fig 4)

Cardumac outpit

Duning ATP the Q at rest averaged 53 l/mmn
{8 D 1) 3)and increased durlng exercose toanave
age of 9.2 I/min (S D £18) Durmg FRPm Q at rest
averaged 4.5 lmin (SD £10) which s highly
ugnfrantly lower thanatrestand with ATP Dunng
exerclse and FRPm Q ncreased to 85 Yrum
(S D £1.6) which ts lesa than with ATP and exer

e
? [} 0 n
Carhac outpel (Q) at rest and during ¢ ercoe and

¥
g s
ATP o redxtion 10 Q af rest and during exercise ot chextical
work losds but FRPo in paticnts in series IL Heary koe
idicates kexyt squanes regressiaa far all observations.
Other cymbol ssin Fig |

Acsa wied. and. |
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Fir 6. Cardoe cutpat () i relzban 10 oxygen spake
v Oy) 1 rest aod duning exercise ot paterts ba series 11
and ATP (benvy full hae) and FRPm (beavy broken ¥nc).
Onber symbeh aa in Fig. 3

crse on the 5% kevel (Fig ). The relabonship
between O and VO under these circumstances by
ustrated In Fig. 6, from sluch it is seen that the
ATP pobents tend 1o be Jess bypokinetic

Arterion enous axypen difference
The AVD a1 rest during ATP averaged 51 mif!
{S.D %9 7}, whxch s lugher than in ponmy) young
patients but almost within the ponmal range for
» sobpects (101
sring exercrse and ATPthe AVD mcreassd as fn
papents ko senes ! somewhat move than in
ciderly men (10) and averuged 1 4 mifl
W D +22.5) The AVD during FRPm »t rest aver
aged 60 BA(S D 29.5) whxchis signdicantly ugher
thun daring ATP Durmg exercrse and FRPm AVD
incTeased somewhat more b pot gnefcemly
with \ 0, than dunng ATP

FilBing presyarr of the feft vemtricle
Duning ATP at rest the LV (Qlog presome as est-
rmated from mean PCY pressure or dastolic PA
preswure averaged Lo mmHg (5.0 +4.3) Donng
exercne h increxsed markedly toan aversge of 23 1
mnHg {5.D 1700

Durizg FRPo at rest the filling pressare averaged
13 ) rmAg(S.D +4.8). whichss simost sgnificamly
u;hcfu:mdmmg}\ﬂumlnwhm
hew ever the PCV pressare is dose 1o rormal. Dur
g exercise the wedge pressare increased to 28 7
mmHg (S.D #5.9) whuch s oot different from the
pressare heved at ATP Thss increase during exer
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crse observed in both experimenn) conditions s
only & latle higher than in healthy eiderly men as
reposted by Granath etal (10)

Sysrembe arterial pressure

The systolic sortic pressure #veraged 147 mmHg
(S D #26.8) at rest and durnng ATP The fncrease
dunng exercise was pormal. During FRPm atrest the
pressure was somes hat lower than dunmg ATP
whereas dunng work there was no significant pres-
sare difference between the two experimertal coadi
tlons Significant hypertension was present in two
patients (pos. 5 and 10). There was no signficant
dHference in aortic mean pressare between FRPm
and ATP evther at rest or during work,

Svaremic varexdor resistance

The average SVR Index was bugh at rest, but de
creased to the vpper pormal leved dormg work. Both
a1 rest and dunmg work the SVR was aliphtly
significantty kower with ATP than with FRPm.

Fillinyg pressure of the right veatricle
During ATP at rext the end-dhastohe pressure of the
RVaveraged 7 6 mmHg (5.0 £3.5) whichis withm
the norroal range (10) Puring exercise It increased to
an average of 182 mmHg (8.1 36 1), whikh is
sbove the nornm! range

During FRPm the RY end-dlastolic pressure aver
aged 83 momHg (5 D £3.9), which iy oot signll
cantty bigher than dorng ATP During exercise the
end-diastolc pressare res (o the same evel a with
ATP

Right ventricular and pulmonary errericl presswre
Durmg ATP a1 rest the systolx RV or systolic PA
pressore averaged 32 mmHg (S.D +100) which b
only dightly above the normaj range of varaboo.
Dunng excrcise there was a marked increase in the
RV systolc pressure 10 62 mmHAg (S.D +9 6), s hich
comesponds to the tocrease m the LV filiog prey
e

Dorleg FRPm the systolc RY pressure was not
sgrificaotly difTerent ertber at rest or duting work.

Putmonary rascular resistance

The averape PYR index was a1 the upper pormat
range both af rest and during work. There was 0o
signficant ddference io PVR between FRPm and
ATP



DISCUSSION

In the present stdy atrial triggered pacing has been
compared with flxed rate pacing by determbnation of
the central baemodynamics atrestand dunng work,
Io paticats with AV block selected for treatment with
ATP This implics that all paticnts bad a normat
iwos rhythm of the atria. Atrial fibrillation had never
been recorded in any pabent. Some of the patients
bt AV block 111 only during shorter or loager
periods. Duning the stody three patients [n serves |
showed interference from conducted sinns thythmat
rest and five during work, when comnected to the
FRP

In series 1 three patients showed interference
from conducted sinus thythm both at rest and dur
iog work, when the FRP was comected This in-
terference between stun rhythm and pacemaker
indoced fixed rate certainty infliences the results in
making the difference In aemodymamic effect of
atrtal triggered versis fixed mate king less
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a3 the pateents were allow ed to rest for balf an hour
after the finst work test before the et study was
performed.

ATP versus FRP at rest

The effect of sy nchronous versus asynchronous pac
ing on cardiac outpul at rest was stdied under
almost the same conditions i both senes

In series I the average enincular rate w th FRP
was 72and with ATP 83 beats/mun whereas msenes
II it was somewhat higher with FRPm (80 beats/
min) than with ATP (77 beats/mn)

On un average the Q with ATP s 10 hugher 1n
senes I and 18 $¢ lngher m serres L as compared to
FRP The significance of the difference 13 low m
series 1 (p<0.02) somewhat higher m senes [1
(p<001) The ddTerence faincrease m Q w th ATP
between the two semes coald be expluned by m

proootmeed.

Another factor ioflmencing the results of the
stodses Iy the state of the myocardiom. Most patients
treated with pacerakers are elderly but for thn
study rather young paticnts were selected. The mean
agc wan 56 bn serles Iand S5 du serfes T As Indicated
In Table 11 many patients had other cardiac lesiom
with possible myocanthal dysfooction and thes might
adso be the case bn some of the other patients. This
impiles that both etasth properties of

in a small matenal The
small ddTerences m HR between FRP and ATP
canndat be the explumation, as this should canftma
larger difference in senes I than 1o seves 11 There
fore the increase m Q with ATP (10-18<") at rest
owst be exptuned by synchronzation of atral
systole. This incresse m Q 13 m agreement wath the
resalts of other authors. Samet et al (19) demon-
strated in six patfents that Q was about 10¢ higher
during synchronoas paciog at rest compared with

the atrind and ventricotar myocardwm could have
btenlnpirrdhmnyddrp.ﬂcm
This sty of the baemodymmic effect of ATP
vaRPchdlnmmp:na.Scnnlh-
stody bn which the effect of ATP is compared to the
effect of stimutation with FRP at a rate of about 70
Hence the with ATP im-
plies not oaly synchronicity between atrial and vern-
tricalar contraction, but atso kn increass in ventric
tlar rate during work. Series 11 on the other band
B oan atemp to stady the pare offect of the
lynthvﬁmdmh!mumﬂonmmepmrpfnm
thon of the ventricies, The effect of rate in thia series
i1 eliminsted by adjusting the frequency of the FRP
both at rest and during work, to almost the same as
that obtained when the ATP was connected. With
this pamming of the bveatigation in series I it
follow s that the study with ATP in every patient had
Wwbctdelh:mdywﬁhﬂxedoflsynchmn

Wisheartetal (23} stodsed the effect of venmcular
and atnal pacmg at rest, over a wde range of pacing
mtes 1o 13 patfents with stable simns rhythm after
open beart surgery  They did not find any difference
in Q with atris! pecing at dfTerent rates compared to
smus rhythm. With ventricolar pacing Q was 17%
lower than whh atrial pacing. As remarked by these
authors, the reason for this difference i not oaly the

of atrial with

pacing. With atrhal pacing the cacitation of the ver-
tricies occurs via normal pathways reqdting in a
oormmlly ction, while
exctation inddated at the implanted ventricular
electrode resolts in an encoordinated venmcular
coatraction. In the present stody the  entricles mere
paced with the same ventricular electrode both at
ATP and fixed rate pacing thns chminating the
dfcc(ddxﬂam-:dndou

Thh may o
wiich, bow ever h;ndpdtubddnﬂ.m(lmpothm

varfatons in the effect of ATP
othcnlu-nAn xample of ths b5 patient
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INITIAL SERUM POTASSIUM LEVEL
IN RELATION TO EARLY COMPLICATIONS AND PROGNOSIS
IN PATIENTS WITH ACUTE MYOCARDIAL INFARCTION

T Dyckner C. Helmers T Londmanand P O Wester

From the Medical Department, Karckinsls [nsrutet at Seraflmeriararetet
Stocthein Sweden

Abswrect. Darleg two years 40 patfexts with AMI bave

iar bradycards a3 well at arial fioier med fibnfhtion
h’h‘hﬂm?lmhm@ Vextricular ectopic
wod veatricotar w30 seen more

tachycarda were
Mhmhhmm

Cardinc function and arrhythmies in relaton to

early comptications and arrhythmiss in relatron to
initlal serum potesshm o ptients with acate
myocardial {ofarction (AMI) are scarce As treat
ment with safuretics of patients in sge groups witha
Yigh ncadence of AMI is common, » bypokalaemic
tendency In some of thess patients may be sxpected
o0 admmsion o bospital. An cvatvation of carly
posaitlo and of such findings
h:homl.benmdlhhlnvuﬂndm

PATIENTS AND METHODS

Tn 1964 snd 1969 450 patients with AML. 784 v (63 5)
BN #3x 63 yeary, aod 165 women (375), mesa age 71

wity
noncal vahws were 3.6-5.1 mEq/l For heatmyg the mgalfl-

(155%) had <3.6 mEqQ1 263 (59%) 3.6-4 3 mEgN
103 (3%) 4 45 1 mEq/l and 14 patienss G5 had a
potaagom valoe >S5 | mEq] Only 4 patients bad
valoes <3 0 mEg/l snd nooe >6.0 mEg/
Hypokalierms was sigoificantly more common i
paticnts sbove thanbelow 70 years of agy It wxsalso
a more commoa flading In women than {a men As
coakl be amticipated, previous medication with
druretics was abo sgnficandy more frequent in
bypokalsemic (435¢) than 1z pormokeiscmic pa-
tenty (7%} Correspoading figures for previoos
digitalrs medication were 35 and 315 rospectively
Normokalserme patients had a total hospital mor

Acs sad scomd. 1T
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INCIDENCE AND PRESENTATION OF MYOCARDIAL INFARCTION
IN NORTH KARELIA FINLAND

Pekka Puska and Harrl Mostaniemi

From she Coordmaniag Contre of Nortk Karclia Project Universiey of Keopio,
Knople Flulend

Abstract A wrpocardial infarction (MT) reghrter was siarted
on May | 1972 fa the county of North Karcha bn Exveern
Floland as  part of the North Karela profect. [nformation

siathtical calenlations and the so-called “Seven
Cocntries Stody have confirmed these observa-
Hons(t S 6 8 9

A growing concern among the North Karelon

Al ECG b been recorde:L. The averngs toe delay befars
howptal reletively thort. The
4-woek unoog petients below 63 years wus
ﬂifﬁnhlﬂl!ilwfmnh‘.mltﬂtum

I Halslaki.
The anoue! fncileoc rat per thoumand for the ege group

urwwm‘tﬁ:ymxlll Withra North Karsia the

aged 30-64
The rara] erea of Domuats-Tuopevaara w Ot East.

The kigh morbidity and mortality mtes of cotomry
heart diseass (CHD) [n Finland ln general and
particularly among the middle-aged men living in the
county of North Karetia, Eastern Fintand, have beea
kmown since the 19808 (7). Since then sevenal
Mdmt-rmhhnbc-m-:ndul’-kl: ‘Norta

Karefla project—a programme for comtrol of
carcovescalar disesses” (scad. dian) Kuopo 1974

L about the high frequency of CHD re-
mk:dlnlﬂllnlpeﬁﬂonﬁunthcm&vn
of the population to the mtom! government to tale
meatures 10 reduce the brden of the disease After
lh:phnnhulug:m‘dm'.bewﬂolnﬂmm

of car
d.nmculndisnsc(CVD)ou-mmmudtybaﬂa
s fves of this

thhrdhpmjectm-)mmimd:pmﬂ
level of the known risk factors of CVD among the
population and b) to promote early disgoosls treat
ment and rehablitation of patents with CVD The
background, atms and methods of the project have
been described clsewhere (103
From the very beginnmg of the ptmning of the
project it was felt necessary to cstablish a registerto
collect uniform information about all possible cases
of scute myocardial infarction (MT) and siroke inthe
county of North Karclia (150 000 inhabitarts). These
reghteors started accordmgly togetber with the in-
terventionon May 1 1972, The experience ained by
the WHO and some of the collaborating centres (2,4
14 16) conld be used for the methodalogy of the
MI register
The abm of the MI register of the North Karcis
project b u: serve the preventive progrmme by
on 1) the of the
diseare the matora! histary of the disemc and the
features typical of the patrents and 2) the function of
the health care  ystem at the occurrencs of the
disease anacks. The informaton in the register s
used both for continbons planning of the pnmary as
well a3 secondary preventvo programumes and for

Arta mod scond. 17
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Table 1 Divition of the material into dlagnastic categories

Maley Femakes

=6y w63y <tiy n6Sy

N % N % N % N %
Definite 208 @S 93 6.0 bl 471 n 07
Posible 9 .t ) a o 28 137 4l ns
No acuse M1 % 16 3 52 7 100 13 90
lasufficient dats 1 32 6 3 s 7 ” 1na
Total M4 1000 135 1000 kel o w1000

as1e33ing the results. The repster serves the evalia-

mbendd:crcmﬂnmdmrrulcdmmlhehdsd
aratable

tron of the project by ring both the incid: of
the discase and some of the imtermediate objectives
of 1he programme

THE REGISTER

1rformation sboot all cases siapecied of M1 xmong e
Ncnhhnbnpq:uhﬂmuuﬂrcudbyth-maﬂn
of the register follow
WHOnpmvurhnm(ls).Mwouupoﬁbhm
notileation of & crse aa iakiaf recond form i compicted. At
Escharpe from hotpital or I stlllin hovpital, 4 weeks after
the omset of symptom, & follow-up record form 1 coo-
plewed For fatal cases  death revord form b alxo
compieted Hall & year us well 23 one year after the on-
set of symptoms  postal mquiry 13 made about the
;‘ﬁcn‘.ll
The regryter contre us sitwated at the Ceatral Hospital of
orth Kaneka which treats about 2/3 of all acute MI ps-
t inthe coumty A fuBtime nurse comphetas the record
of afl M1 patserts treated at the Central Hospoaal. The
mabnng MT patienls are trested ot small horpriah pamly
artached to local health centrea. At each focal horpiial one
or twO appointed mursey complete the record forms of all
Mlﬂpmﬂrbulwuklcndlhchmd

information oa the project to s warkers.
Accordung to the principhes of the WHO expert group sed
the collaboratiog centres, the cases arx divided into the
Sdefinite  “possible”™ “po scote
MT™ or “huyolfickent dats™ The last category contists of
some dead patients in whom acute M1 as the carte of death

Acts med. scond. IV

h-udou!nfmdmnbwtpdnhluwy mzymn.nn.
ECG and autopsy ({4 16).

MATERIAL

The material consists of the patients reglstered during the
first year of ibe regisler (e Jn whom symploans started
between May § and Dec. 31 1972 Of the 713 cams re-

penod

For the categories “definite™ and  possible & pain
hnory wasavalbhle m 3% s ECOm 4G crmyme test
rescfts in 055 od o dagnoy in 11% of the
cases which b Z77% of the dead patienis. The mitilog
hﬂamﬂm‘tmlﬂthwmumymd
this svabable tobs
wummfxmmmx for ECO in 38% for
enryrcs in 7655 and for metopty I 5455 of the cases

RESULTS
Previous Kstory and risk factors
Among the males 475 of thoss below 65 years and

50%% of thote above 65 had had a previous Ml most
of them only one For the femates the attack was



Table 11 Fatality rates during the pertods from
the onset of symptoms to the first medical examisa-
tion and the 23tk dav

Fatakty mte (%)
Mades Fexnles
Period <tiy >S5y w64 5y
From the onset
1o
The Erst mcdxal
© 3 F:]
The hdsy 37 ] 33 ®
Total pil ) 17 & i

more frequently thefr first. About 70% of the
younger mmles bad suffered from previous engioa of
effort, 205 from disgnosed hyperterabon and 7%
from diabetes These data wero based on the avalls-
ble information given by the patients and not always
confirmed by the records ar by a physican.

A positive famfly history of MI or stroke was more
common among youriger than older patients. Among
the younger male patients {1 was more common oo
the father’s than on the mother s side (45 %425 %).
For the female patients the ratfo was reverse
QIO %)

At the trme of the attack 65 % of the younger mak
patients were current smokert, a percentago which
is clearty higher than that for the geperad mao popu-
Iation of the xame age fn Novth Kareba (11), 1% of
them had never smoked regularly The smokers
amoked oa an average about 20 cigarettes a day
Smoking was moch less frequent among the younger
female paticnts (20%). Among the younger male
paticnts 70% had used malnly butter as the fat in
their diet. Overwelgie expressed bya "body mass”™
index of at lesst 31 was present in only 3% of the
younger male patients compared with 35 % of the
yourget fermade patients.

About 2/3 of the younger mrale pathents had visited
& physician at feast six times durlng the previous
three years, Only 6% of them had not vislied &
physician at all during that period. The biood pres-
surs had been mensored durmg the previous three
years o 8655 of the male and in 94 5% of the fermle
paticnts  Younger femmakes had more ofien than
youngeT mmies been tok! that their BP was clevated
(53 4{225%). An ECG bad been recorded in 83 5% of
ll pateents 68% of them bod been tformed of 103
aboormality
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Oazet of sTwiptoms and delay | medical care
Information sbout prodromal symptoms 28 days be
fore the onset of the attack was collected by the
registzr In 68% of the malke paticnts below &5
yeun the common prodromal symptom was fresh o
exacerbation of previons sngina of effort mnd more
than half of these pavents had felt dicomfort in
the chest and beaviness in the arm. Among the
younger female patiénts the most common prodro-
mal symptom was discomfort in the chest (85%). In
the representative sample of the geperal North
Rarciian population at the baseline survey of the
project about 2/3 of both males and fermales aged
45-59 stated that they had angiom or dixcomfort of
effort and the same proportion had experenced
pain or discom{oct {n the chest dunng the previous
year (11). About 70% of the attacks started at
home. Lesy attacks (195%) were recorded to have
started during the first s1x hours of day than during
the other hours No major differences were found
between the frequency of attacks and the month of
omyet,

Informstion aboat the delay in recevmg medical
=5d was collected inthe record form Tnthese itemaa
ot of information was bowever mbssing due to the
luge number of early deaths (23 % of the younger
comle patients bad died before the fust medies] ex
amination) and 18 several cases it was difficult to
deterotine the cxact ime of the onset of symptoms
(elther becauss of the gradim] start or the nervous-
ness of the family) Thus among the younger male
group formation was missing about ‘pancmt de-
hy in$3%andabort delay dueto conditons™ o
BR

From the irformation obtsined it was cakutated
that the median delay for the younger malc pabents
m 3o Mmoot ng medical aid (< patient detay ™) was bess
than two hours. The median delry from summoning
medical ald to arrival in the hospital ( delay due to
conditions ") was for the same group plightly less
than one hoar Aboat half of the patents were rans-
ported by ambulance and the other half by taxi or
private car

The patiemt delay for younger male paticots
was fess than two bours 1n 59 % of all ceses (on whom
information was obtained) in 575 of the reicfarc
thoos and in only 4855 of the caves with worscmog
angina as & prodromal symptom. Thas  previoas
infarction did pot apparenty shorten the delay 10
summoning Mmedical ©d angioa of effort scemed
¢ven to kengthen the delay m some cases

Acts mod. scund 197
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Table 11l Annwal age and sex specific incidence
rates per thoksand Inkabitants

Males

i

ing and mc of butter Age overweight (body mans
index) and previous angina of effort had practically
I:-mﬂscdmimlofypumlnll:hnnlmlllh}noryd

ston was slightly moce common hn the noo-

Age
[\2]

z
2
z

oM
3539
404

4549
50-54
35-5%
60-64
6568

0-74
3=
o0

[N AA EE

& =raaggstae
&
3

E BRAEHE T 0w

Tota)

T
-

Prognrosis

Death before first medical examfmtion was frequent
In all groups (Table ID The 4-week fatality rate
even M high in the younger male group was bardly of
the European averago and below the 42% fatality
nate in the Helsinki register (12 15).

Nearly balf (47 %) of all youngsr male patients bad
been seen by a physician during the fortnight pre-
cedmng death Nearly all of them had seen a
physician several times during the previous three
yeani. An ECG had been recorded in 9156 of the
tame younger fatal male group 735 of the whole

up had been told it was abnormal Previom

arction, angina of cffort and smoking wern
more common ia the futal group than in the total
materal of males below 65 yeans

A multiple discrizenant amlysls was performed n
the group of mate paticats below 65 years of age with
the dingnoses  deflmite or “‘possible acute M1 to
find out whether it might be poasible to ddfcrentiate
the group of survivors from the group of fatal cases
on the basts of the exrsting information on the situa-
tion before the attack. Eight varmbles were sccepted
[n the amalyxls. When only those cases were inchaded
‘who provid tion on all eght the
number of cases In the surviver group was reduced
from 201 to 184 and In the fats] group from 1061066
This analysis showed that the total Wscrimimtory
power of the chowen varhbles wms  good
(F(8.241)=5.256). The two variables that predicted
the death best were previous ECG (pathological) and
previous M1 in the hhstory (positrve) Working in the
same direction, although best markedly were smok

Acts med. seund. IT?
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Incidence and mortality
In the calculation of the incidence and mortality
rates official population data from Dec 31 1971
were used. These data inclode corrections on the
basls of the mational census in 1970, The sge- and
sex-specific Incidence and mortality rates are shown
in Tables Il and 1V The {ncidence rte among the
males increased gradmlly with age nmoog the
fermales there was a sharp Increase only in old age

The incxdence and mortality rates have been com-
pared with the results of the M register in Helshnki
(13} Because of differences in age structures of the
two populations, age standardization was made us-
g the North Karelan poputation as standard, The
anmnl Incidence rates per thousand for males aged
30-64 were 138 for North harells and 10.0 for
Helulnki, the risk ratio betog 138 The respective
figures for mortality rates were 5 1 and 4 2, the ratlo
being 1.21

The inchdence rates in North Karclia for the dif
ferent health centre areas were cakculated. Akhough
there is comiderable rindom varmtion due to the
rather small absalute nambers, the differences were
marked. The urban capital of the county had the
amnual rate of 12.1 (N=53) and the rural srea of
Tlomantsi-Tuupovaars in the Exst had the rate of
21 8 (N=42) for males aped 30-64 cakulated per

Table IV Anaxal age and sex specific mortality
ratex per thonsand inhabirants

Males

I
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thousnd mhabitants The latter area fs the Eastern
Flonish area in the **Seven Countries Stdy” (6.

DISCUSSION

The MI register as part of the comprebensive com-
munity prevertive programate of CYD serves the
programme in scveral ways as described inthe intro-
doction. This article concerns the first year of the MT
reginter of the North Karclia project The emphasia
b Ingly on the feasibiity e
bifity and description of the basefine sitmtion.
The MI register in North Kacelia covers—at least
compared with the registers collaborating in the
WHO study—s great geographical arca (18000 km®)
with & Jow popuiation deotity This cansed some
worty aboot the femsibility of the register at the

couTaging.

qumre very great resomrees, Integrution with the of
cial health services and the use of the Ifonmaton
channcly of the project are obvioasly of groat hetp
30 it the rather low mobifity of the poputanon. On
the other hand moch remaim to be done to incTease
the quality and quantity of the information fo many
cases. to hxrense the mumber of autopmes and to
bnprove the diagnostic reomrks i medical records
and death certlficates. Aho ftis y labs
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xnother Fiantsh centre pror to the start of the regis-
tmtion.

These reghater results secm to coaftrm the previ-
ous data om the high M1 mortafity and {ncidence rates
fn North Karclie. The age standardized incidence
rade among the middie-aged males seems to be nearly
1 4old compared with that of Helsinki which had
the clearly highest figure in the collaborating centres
of the WHO study (16 17) The picture docs not
chaogs when the comparson is restricted to cases
with definite disgnods of acute MI the definite
cases calculated a1 3 percentage of all cases are
abont the same 10 the two register materials (65 % vs.
BR).

The fioding s ncw that the 4-weck fatality e
secms 1o be an exception in the pencrally unfavourn
ble matural history of the discase io North Kardla
This maght of course, be dee to a regrutratron of
more bumerous  mikder cases than e g. in Helsin-
id on tho other band, becmrse of the distances and
the geneml assumption thatthe North Karefan men
do not exslly comult a physician, this might not be
troe. A lower fatality rate coald be explained by the
genaral high phyxical activity of North Karelian
men who mainly bave & physically beavy ocoupa
thon (3).

Preliodnary results scem 1o thow that thers are

to bold up & comgrehensive information system
whare the information of the M1 register is Onked
with other soarces of informtion on a continzous
and personsl beshs.

The coverage of the regiater Is considered to be
good. The well followed recommendation is that sl
patents suspected of an acute M1 are treared in
bowpial, Cooperatton between the register purse
and the respomsible parses at the bocal hospitals is
contimious. A great majority of the cases are re-
tistered 3000 after the attack. In about 1S of the
Cases the death cerificato is the tource of informe-
tion. Other tources of ensoring the coverage have so
far yielded only a few cases.

For the companablhty of the diagnostic coaclu-
sloas intide the county afl the registered cates are
reviewed and fimal conchsions are made by the
register physiclan. For the compersbiity with other
cantres the princpley of the WHO working groop are
followed g3 carefudly as posslbie (16). People re-
sponsible for the register have been in contact with
the WHO amd its collsborating centres sspecially
the Florish ooes The register ourss had training at

rases in Notth
Kareits, the rate being generally lgher i the rurad
areas This would be in agreement with the finding
that the gonaral bigh level of the CHD risk indica-
tors is cven higher In rural than in orban Nocth
Karciia (1)

The results have several implications in the pre-
ventive programeme. The bigh level of the primary
riak {odicators, frequent beary smoking and con-
sumption of animal fat, b [0 agreement with the
objectives of tbe primary preventive programme
(10). The findings of the history of morbidity fre-
quent medical contacts and diagnosed coromry
syoptoms by esphasds on the itemsification of the
preventive work by the geoeral practitioners af the
local health centres. The high namber of reinfarc
thoes lays special emphass on the secondary pre-
ventive

prOgramme.

Less benefit ip the programms might be expected

a3 t0 the treatment of the scute plase. Aboat 23 of

the cazes and wsuslly the younger 2y well as the

complicated cases arc treated at the Central Hospital

wfthla:rwnrymudLSlmﬂhncomjzmumo-
dian time delay in tramsferring the
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hospital is remarkably short, especlally considering
the long distances Thus, of course does not mean
that shorterwng of the time detay b not necessary and
possible in many caser The intcrmationally rela
nvely shon average delsy seems 10 be due to the
prevalling syrtem in which most emergency patients
of ths type sre transferred directly to the hospital
The ratber short patrent delay might also be due to
the high anarencas of the problem among the popu-
htron. On the other hand, due to the high morbrdity
the various prodromal symptoms of the patients are
210 very common smong the genera) populatlon of
the county according to the surveys made by the
project, This reduces the valuc of the prodromes in
the preventive programme

The registration in North harelfa contimees As
tha number of registered cares increases more de
talled eprdemiological analyses cae be made con-
ceming the occurrence of MI in Nocth Karella
When these dats ase linked with those from the
bascline survey of the project (representative smple
of the North Karelia populatton) conctusrons canbe
drawn about the risk indrcatacs among (s popala-
tlon. Simultancoutly the register will show during
the (ollowing years trends in the parameters thatare
subject to the intervention and thus give feedback to
the programme.
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SUBSTRATE INCORPORATION INTO HEPATIC LIPIDS
AND PROTEINS IN VITRO
IN PATIENTS WITH PRE-8 HYPERLIPOPROTEINEMIA

H Stakcbergand T Scherstén

From s Deparpuents f Medicsne | and Sargery 1l Sahigrensia gulhuset
Unsirersiry of Giweborg G borg § eden

Abstract F:ny-nncpmnuopu-ntdm{wnnmrqt—
cuted gallitone dhesse have besn smfied

an imherent metabolic error in the H er of these

mmmhﬁndﬁywﬂa-dm
Thirtees of the patieass had pre-d hyper!

Five of tem end fou ts ware
fud mu-ea‘idx-danfwn mbu‘h‘tﬂﬂn
cpermson. [ the

patents specifically p: ied by the sucrose diet
could not be setthed.

More recent findiogs of a0 altered hepatic lipld
and protein metabolism In putents with extra-

p-nc-un.mm‘mnnndmdurm)-ud

:n:nchipﬂ‘hﬂ
systhesls rate of TG In ver trsoe and the placma TG
I these loyperl - af

ber mcTobe [ecding of patents with h;
of

the concenirabon (PO) the incor
ponation rae of into FO were ty-
ruficaatly Lowsr tan ba sommoll paticnts
nd ptients on an ordim—y diet

MR mic
The hucorporation me of keucine tuto beptic protems sad
T beputic protom concertrabon wers the ke in noo-
fed controby, fed wod fod

hyperlpoproteinemnic pabeaty. The resalts chcatr o i
crestad vulngrabllity of the hemavc PO and prowin
metabolia for dietAry socrosy m patents with pre.g
byperipoprotemernis.

The role of the liver in the development of the
Increzsed phasma concentration of  ery kaw demity
hpoprotems (VLDL) in patsents with endogenous
byperlipoprotemenita bss been debated (3 8 10
11 18,21 R). In & recent stody we obtalined some
evidence for an involvement of the hepatic Tipid

b in pre-A hypertipopr raticnts
(8) Sucrose feching of these pabents was as.
socisted with gruflcantly bow er capacity for bepe-
e phosphoglyceride (PG) symtbesrs  However
whether thn changed hepatic fipid metabolum was

Reprmt remuein to T Scheren M D
Sumus.mmmuuum—.,

hepatc cholestasls provide further evidence for u
contributive rofe of hepatic metabolam  i»
dysitpoproteioemic conditions (25) In the cholesta-
tic pabent with mcreased concentrabon of bow
density lipoproteins (LDL) in serum, the synthesis
e of PO and protans in Diver tssue was -
crensed

The paorpose of the present study was to further
dxﬂ-uﬂwrdao{d)eﬂmhm-ﬁhy‘pﬂr
ipop H i patients
were  compared wu.h pormolgrdemic  paticnts
with respect to the capacity 1n vitro of hver ussue
for Epid and protein synthests Some of these pa-
uemts were fed sucrose-crriched diet for 14 days
before the mvestrgation

MATERIAL AND METHODS

Chuical maceral. The stody group comssed of 13
pateats. 7 mdn and 6 women aped 35 (+3) yean The

the wdy group (4). Flv  of these patients (nos 9-13) wery
fod mecroae-enriched diat for H days befors the operzion
accortng 10 oUF prebows descrrpoos (5L

+
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Table 1 Clinicol data ox the stxdy gromp a1 the rime of admizsion

B wt. {ky)

Ag Pz TO cholesterdd Lipoprotsia
PrL w0 [ Sex elght (em} ~ 100 (mmolfl} (e 100 m type
H a2 4 116 34 bl v

o] é 138 32 31y 1y
3 b 4 108 27 34 v
i 7 g 093 17 3 its
3 &1 ® 162 23 38 s
& x é 1 io k- 11 v
v 80 ¢ 8 23 340 fig
1 &1 g iy 3 3 v
9 2 2 en pu:) 215 v
10 & [ 1 28 295 v
1 st € 129 2 11t W
12 bl 13 107 3 W ns
13 st ? m 2 35 v
Moants E. 1101004 27402 W9LLS

As comtrols sevved 40 patdents 1] medes aged 34 (33)
mnﬂﬁkﬁﬂnwﬂ(ﬂ)m w1 acmisted o
lhebotphd&rmnpenﬂm
discase, Four of the coatrofs (wos  14-17) wore fed
crosc-enriched dect for 14 days before e

AR puiienty m the stody group had normal Frer function
previous defiution (6) None of the cone

alcobol probéerms
ierchis weiv exchided from the yady The plame TG
{13201 momoll) sod cholrsteral (217112 oy 100 wd)
concentraton in the control groop dd not Slfer
middie-aged men and womes from the ame aty (3) No
ufsically gt diference war foend ia relative
¥ weight between the study group (4 1030.05) and the
o {§ 0230.04)

The plaserss Hpoprogeln putiers was crskisted fromre

peated plasms Epid analyses
ot sgxose gel (2) wod from aefipoprotein chobesseral
desrminations (2) a1 deseribed dy (6

Experimunsal procedures AF paticots favied from §

stropine Anesthesis mﬁmuhwbcﬁul(ﬁﬁpm‘)
nitross axide exypen sod rcciy choboe.
The Yrer bopsy was prformed immedmiely alter the

mmmnmmxdm‘n”«m
w0 eastier & {8 20). For &
of the lncorporation rte of leuwcine ino proteins Uver

Table {1 Comcemtrations of triglycerides phosphogiveerides glycasen and proteiny in Liver slices from

patients in the study and control gromp

TG ] GRycogen Proteimy
Pat. go. (rmal g ) el g ) g 87 tag g™
Fre plpertipoproteimenie
i 133 A2 44 214
2 199 211 36 %84
3 53 i34 44
4 4+ Hr 16 me
3
] 11 211 &t «®.2
7 ns 211 17 544
3 116 24 s ki
MentSE, 259387 BELLE 47103 2552
Comrols
MeandS B, 101428 3105 331086 S1431 4
L] 1" 15 13 mw
” < ¥ B3 [ XS (29

Acse mad. sewed. 15
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Table Il Comcentrations of trighvcerides phospho-  der Vies (I7). Protein was wysessed according 1o Lowry et
Incarporxtion

eycerides amd glycogen in liver sices from pa
Hents In the tudy and comtrol growps after sucras
Jeeding for 14 devs

TG PO Giycogen

P Do. (ol g9 (ool g™ (mg 57

Pre-p kyperipoprotrinemia:

» ~ sz 34

10 363 1t

1 N mo 107
137 190 40

B 121 8.7 67

213D 55128 197107 T.t16

Comtraly

" 30 77 47

1s 4 09 57

16 nz ne 37
566 168 73

2 255 n3 54

15crs were jocobated for 4 hoors i complete amtino ackd
mixire (swpplied by AB Awra S8dcrtife) at  fiml coo-
cwniration foor tirmes that of barsea screm w1 descnbed ln
a4 prwvions paper (24).
Analytical gr

The fipkd o
tors were perfarmaed according to Barttett (1) e modifed
by Svrenoerholx aad Vasier (26) sycerol was

a1 described by Carteom (7). Neotrad Giplds and
rbospbolpids wero senersted accordieg to Gloster and
Flatcher (13). Glycaprn wes determiaed accartiog to vea

& (L5 Desermination of the madioactive
into TG PO o the fatty acid (FA) maety of ghemrides

to calculatr caTeladon
m&dhc&ckmedpﬂkmdhrrpm

RESULTS

Hepatic content of pids ghcogem and proteins In
patients with pre 8 hyperlipoprotememia oo an
ardinery diet prior to operation the liver tissue may
contam more TG than that of coatrols (Table 1)
The concentrations of PG glycogen, and protems
did not differ from those of the controls.

The five sucrose-fed hyperbipoproteinemic pa-
tients (nos. 9-13) thowed high TQ coocentration
35128 ymnolfg, low PG concentration 197407
muol/y, Hgh glyvogen concentration, 72116
mgf/100 mg. and rormal protein coocentration (Ta-

Table IV Ixcorporation rete of giycerol and fractose into trighrceride  phosphogivcerides glyceride
fatty acids glycogen md of lencine into proteins bn Hver slices frow patients on ex ordmary diet and

At TO PO FA GEycopes

Pre-p hyperkpoproteinencin

1 96 s 06 1n7

2 363 91.8 27 (1]

3 513 s L "7

3 19735 Y no

[ 1994 7o 33 100

7 e w1 27 178

i 83 12 24

MemiSE 2582231 $33i6142:10 15018

Contrels

MemitE TBES  De6425:03 L4109
1 16

», <085 <10 <010

(b Y
Fructose (amol -4 g~ mg
T0 latd FA (iycogen  Proteia
1.2 M2 9? 72 0.2
(113 302 40 1”71 o3
T2 ) 123 71 043
»3 »3 53 2o [:5.1]
o«
9 4 144 7J 0.5
24 pax 3 62 44 .40
152 A6 27 n9 03y
T7 1462 31.242 921424 183131 0Y¥710.08
99190 D.0130 S3+08 19821 0 B0
16 16 18 4 2
v <@ <0H LY

Acse med scumd. 197
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Table | Climical deta on the study group at the time of admirsion

B wi. (kg)

Age Pluma TG Lipoprotein

Pat o (v} Sex height (om) — 100 (@m0l (myg/ 10 o) re

] 6. 8 116 34 m 1w

2 x0 L .33 3z e v

3 o 3 108 o) k323 v

4 n 8 o9 17 33 ns

3 61 ® e 23 faid us

3 =2 4 1@ 30 =] v

? &0 ® til 15 340 bil:3

3 61 L3 11y 23 m v

b4 4 e orns 0 ns v
10 L 4 I35 16 29 v
i 3 ? 1.3 2. 241 v
2 31 ® 107 33 kil ue
3 1 3 113 12 =8 v
MeniSE § 102004 17302 299318

As controls served 40 pabonts 1 ket sged S (23) The plasms Spoprotein padhern way evaluaded {roos re
years and % females aped 49 (43) yoars all adoitted to  peated plasma Npid waslydcs Bpoprotsin
tha ospital for an operation of plibladder o sparose e} (23) and [ om a-Rpoprotets chokviesol
disense Four of the controbs {nes 1417} were fed & {33 a3 descsibed previomty (6).

wacrose enriched dlet for 14 days before tha aperation.
AR patients in the thudy growp boed poroa! Beer function
previous definton (6). Noos of the con-

13201 mmol) and cholesterol (217412 mg/i00) i)

conceniTatons a1 the control group dd wot deffer from

eddie-ged wen and women from the same oty () No

watstioslly upaifiont dfference was found o retative
y weight bermeen the wdy grogp (1 1040 05) and the
wols (10210 04)

w0 earbaer For
of the bxorponation rete of Jepcine foio provelos Hrer

Table U Coacensranons of trighvcersdes phospkepiycerides plycopen and proteing in liver siices from

patients in the stndy and control groxp

i) PG Tiycopen Proteim
Pt wo (amod g {penct 3 {ag ™ (mg ¥
Pre Blopertipoproteivemia
1 3.3 42 44 »o
2 (134 241 56 54
3 S 198 a4 560
4 L7 M7 -8 g X3
3 - 5.8
& 2 U1 (N1 0.
7 533 i 17 o ¥ ]
3 s W4 38 e
MesntSE. 259187 Dexts 47508 62532
Comwoly
Mesat € LUAESS 1309 38106 78314
L3 1L L 8 m
<00 wr L8N [ X%
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Hepatic synthests of lipids  nd proteins { kypertipoproteinemia

y dmx ta
M

P
1S
~10

@ v o W o . 2
Inserporation rat  of freshes
It T8 (et 4) g

Fig 1 Cordetions between the moorporstion rate of

34

‘ . .

te of glyeresd

Incorperaimen
int FA (amel AJ) -

e mnd the plesma triglycends conceriraton m pre-f

incorporation et
ﬁywdhbmhnyxﬂndﬂyddycuﬂuu)hlﬂﬂ'

above the upper 95% confidence limit of the non-
socrose-fed controls.

Correl In tho pre-8 hyperti d
patients on an ordinary diet bivariate regression
analyses showed & correiation between the 1ncorpo-
ration rate of fructose into hepatre TG and the
plasme TG concentration (Fig. 14). There was also
2 carelation between the incarporation rate of
siycerol tnto the PA moiety of glycerides and the
plasma TG concentration (Fig 15) The cor
responding correlation for the fructose incarpors-
tion into the FA mokety of glycendes showed a
trend to significance (=0 61 p<0.10) No correls-
tien was found between the incorporation rate of
Precursors into hepatic TG and the TG concentra-
thon tn the plasma or the relative body weight in the
cantrols.

DISCUSSION

The bhepatic production and sccrebon rates of
VLDL in hyperltpoproteineric paticnts have been
ostimated by several methods (5 8 10 11 14 17
18 21 D). Some of these studics have indicated
that the liver 13 of major importance for the
bypertrgdycendemia in these patients (10 11 18
21) but others bave arrived at an oppotrte coaclu-
sion (3 B 14 22) These contradictory results aan
probably be ascribed to more or ks pronoonced
methodological crrors as recently pointed out by
NIKkd and Kekki (13) The present approach to
the problem was an effort to dettrmine doectly
the hepatic capacity of patems with pre-f

patrents oo ax ardisary duet () The
batched area indicates £8.D

hypertpoprotewnermia to synthesze TG PG FA
and protedns. This m viro method s for obvious
reasoms also affbeted with Lmtabons partculardy
concermng the micrpretation of the results n 8
quantitattve sente However the conditions for the
determinations are dentical for the study group and
the controls so that qoalitanve differences shoud
be adequately disclosed
The present studies showed only sfight dffer
ences of the hepatic iped and protem metabolsmm
patients with pre-8 hyperlipoprotcinernen as com-
pared with pormml coatrols More pronomnced
diffcrences were foond  when  preS8  hyper-
lipoproteineruc  paticots oo an ordimary diet
were compared with those fed a yucrose-cnnched
chet proor to the H er thsuo samphing 1o the former
the TG concentration i liver thsuc was moressed
This incresse woakd suggest an cnhanced hepatic
synthens of TG The finding of a higher incarpora
tion rate of glycerel into TG m these patrents sop-
ports this hypothess as does the comrelation be-
tween incorporation rats into TG and plaama TG
concentrution. These findmgs agree with those of
Olefsky et al (21) and Nikk#il and Kekiu (19) of »
higher TG tumover (measared by endogenows *H
gyceral habelling technique) 1n patients with en-
dogenous  hypertriglyceridenda. Based on thelr
observations Nikkila and Kekio (19) suggested that
the primary defect i most cuses of type IV eo-
hyper fidemia 15 42 ed tn-
flow transport of pasma TG However in our re
cent study on the cffects of a sucrose-rich dict on

Acte mod
-
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the bepatic lipsd synthests sad the plasma removat
apacrty (6) we obtained evidence for both an ine
crexsed hepatic production of TO and & decreased

semoval rate from plasoa.
The most intriguing finding In our previous study

{5} on the effects of sucrore feedmp in pre f
hyperlipoprotememia way & low et hepatic PG con-

tent and a redoced capaenty for hepatic PG symhe

sis. Thy finding way confrmed 12 & amal} group of

paticntyin this study Moreover the present sties
showed that {6 the hyperhpoprotememic petients on
an ovdinary diet the capacity for PG symbesis was
enhanced. The imerpretauon of these fndings may
be thr the hepane PG metabalssm in patients with
pre-B hypabpoproiemenma (ofitn referred 1o o
carbohydnate-fnduced hyperlipemia) is specifically
vulnerable to sucrose-tich diet To what extent this
measbohe eror i5 the Iner cootrbutes 1o the
dysEpoprotanema m these palients cammot be de
cyded from the present sesalts

o panenmts with hyptdvpoptu:mcmu. the be
pathc proten sy x5
raton m:oﬂcw:ine o soluble lner pfmdm.did

ot differ {rom that of controfs. However m the

controt patients who wre fed # sycroscrich diet

prior o the inventigatlon the mcorporation rate of

Jeucior was high as compared with mon-sucrose-fed
controts. However thh mnn case series does ot
permil any the

effect of sucrose {eeding on the hepatc synthews of

protems In the mat s bas been shown that the
fpoprotein symthests i enhanced by longterm glu-
efeedmg (9) A sumttanon of protem synthers
n mereased level of playma mubin may explam

b an effect of carbobydrate it (167 The tack of

response of the hepatc protemn yyothetrs rate to
socrose-nch  deet in the pebemty with hyper
{poprtemena oy be another apect of in
creased vulnerabilty of the bepate mewbolm
for dietary scrow m pabems with e
hypethpoprotenemm.
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the hepatic Hipid syntheats and the plasms removal
capacity {6) we abtained evidence for both an in-
creased hepatse production of TG and & dectexsed
Temoval mate from plasom.

The most Intngning findmg In our previous stody
{6) oa the effects of sucrme feeding in pre 8
hypertipoproceinemis was u lower hepatic PO con-
teat and a redoced capmcity for hepatic PG syathe
sls Thh finding was conftrmed in & 1mall proup of
patients in this siudy Moroover the present studiey
shawed that in the hyperlipaprotemernic patients on
wn ordinary deet the capacity for PG synthesls wis
enhanced. The interpretation of these fndings may
be that the hepatic PG metabolism in patients with
pre B hypdipoumiunﬁn {oftery referred 1o as

induced hypedipeming is P

vidnerable to sucrose-rich diet To what extest this

« Bemmont, § L. Cadson 1. A, Cooper O 2,
Feffar 7. Fredickson, D 8§ & Srmsmt T Clas
sification of and yper

j
E
|

?
I
‘
E

j
B

triglycerides
in vitro snd oo rmuldb—

metnbolic error in the fiver to the
dysiipoproteinenia in these patients canaat be de
cided from the present results
in pctkm wmx typettipopeoteinemis, the he
ss cvalmated by th
mbnmzo{kmm::»!ubhuvupm«dm did
not differ from that of controls. However 13 the
control patients who were fed & sucrose-nch diet
prior i the investigadon, the incorporation rate of
Leucine was high sy compured with non-sucrose fed
controls However this small case serics does not
premit any unsmblguous coocluston concerning the
effect of gucrons feeding on the hepatic synthesis of
profels In the mat it has been shown thag the
Yipops symibesis s d by long-term ghy
o feeding (93 A sumuistson of protas synthess
incyeased fevet of plasma miuhs msy exphun
a5 effect of carbohydrate diet (16} The fsck of
respotsa of the bepatic protein synthesss mate to
secrose-rick dist in the psirenis with hyper
Hipoproteinerma may be another aspect of in
creased  vuinerability of the hepance metabolism
for dietary smcrose i pavents with pre-g
byperlipoprotemnemia
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ANTIBODY TITRE CHANGES AND SKIN REACTIVITY
IN PATIENTS WITH LIVER CIRRHOSIS
UNDERGOING PORTOCAVAL SHUNT OPERATION

Rirsten Stehe Johanen, Torben Stehr Johanten and Jergen Leethey

Frem Scatews Sermadnstrint Smallpez | acvine

and Departmens of Sargical

Depersment Copenhaye
Geswroenterology 3 Gessofre Hotpital, H Berxp Desonark

The influence of the Lver on antbody ttres wnd
yglobolin levels has recently been dicmsed by
scveral anthors, The following canses of hyper
nmmaglobuiinemia and high antibody trtres have
been postfated 1) Nonspecific altered globe
IIn production in the dseased Hver may give e to
Don-pecific elevaied antibody titres 3 4 21) 2)

forming system (6 19)

The present investigation has two purposes. [} to
follow antibody titres (0 common antigens m pe-
thents with liver clrrhosis undergoing podac-nl
shunt 2) to extimate cell-med
nnmy(CNT)ml.hucpnamou:btbukdlﬂu
tests,

PATIENTS
Sern were coliectad fros patieats with akcobobc aod pos-

aged 7362 years (18 maes and 3 females), served a3
controls,

Elght patiesis, aged 19-63 ywars (3 males and $ femates)
cholecyyiecharn:

METHODS
The sera wers examined for knewa griatim boo-mblytag
mmnmm(mndwm(m,u
atfbody w0 cysowepilo vom

Decrensed activity of Kopffer cells doe to dammge of
the liver and/or kowered blood flow throogh the fver
coald explain the rise of antibody titres becanse
of hrger amounts of circalating antigens pot
phagocytized by the fiver (6 30) 3) Lowered

U3y
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Table I Co'npaﬂsonqﬂkeludlemq"hlgknubodvmr:lntin*odnbdmap:radouudhcmmb

Typhold-paratyphoid  Syphfie

Can-  Dipl Re- ¥l o0 of
AST ASH &b e PO TO PH TH K.-ha RR CMV befla e ekvased
160 »7  »x3 W3 W+ o+ o+ *12 w0 =Xtk
Crrbotics 210 210 410 610 20 O/10 oI0 IO I8 2710 /10 210 710 B0 34140
Controls Q21 2! 18 o LAER-JUR TS N TS I T R R T R VT /T G 112 Hing
&%) 7 1 8 03
Flaber's exact test.

wrat perfonmed for Sabmonells typtil O sad H(TO TH) and
Saleomefia,

focrexsed aurnber of clevated titres against ASH
Candida, PO MR and CMV gre soen In thewe pa
tients the totad numbes of clevated antibody titres
being 36 of 140 a3 compared 0 9 of 194 fn the
controls

Table IT shows the resuits of wn antibody titre

The Jeft thigh wes swed for inltal skis fests before
opcration, while he right wws osed foc retesting after
toa.

RESULTS

A

e 1 shows that mbells HY vaccinia-HI
phiteria xatitoxin and AST sitres ars significanty
higher tn clrrhotics than in controlt in eddition an

Table [f Tire index in live cirrbosic one month aft

index k for the 10 chrrhotics approximately
1 month sfter portocaval shunt operatfor. The calcy
fatiou is baved tpon determination of antfbody titres
to 9 different antigens It will be secn that 8 of 10
paticrts had & positive titre Index and pooe were
vegative The resalt v dgoificant (p<0 00! Wi
coxon $ sHgn test)

Table I11 shows g example of tire changes in s
singie patieat after portocaval shurt operation The
petient shownd & significant increass in robetla titre
from20to 160 and an cicvalfon of vaccinia titre from
3210256

Fig. 1 shows the results of skin tests performed
petopentively with Candida albicans diphtherie
woxokd  atrepiokinase and tuberculin i the
group of patients with liver cirrbosly and in g
goup with gafivtoncs Skin test reactions to the
foir antigtms uaed were redoced in the lver obr

portocaved skunt operation

+1nincresse om1~l-d‘mmm
Artibexdy tirs chacger
Put. mo. e
locrenses  Drcremses
Astiexty 1 2 3 4 3 s ? 3 * 10 ) o)
Tbeta ~1 +1 -t +t [} a o 8 +1 o 3 2
Vacrize ~4 [ R S B S | [] 9 -t 0+t 4 2
My L] +1 +1 +1 [J +1 +1 +1 +3 [ I 1]
AST +1 o+ ~t +1 +1 [ [ B3 3
ASH ° 0+~ 3 [ o -t ° e 1
MR 41 8 0+t 8 41 +1  +1 a -1 8 1
WR 0 0 o+t o+ [-] o+t a [ ] 14
TH o 0 6 & 0 o8 4+ O © P 4
O o ° o -t ® L- I 3 0 o o 1t H
Tolldexsoe © 2 3 2 3 3 4 2 3 @




Table ITT A ribody ttre changes in patient 4 after
portocaval thant operation

No. of days before
o it openation

g7

sefe ¥

-3
+10
+17
+60

LY ]
“Ema

thowrs group compared to the grilstone group,
thoogh significantly only to diphthera toxold and
streptokinase
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Cowm  SUNTINE  Conoed DT

L]

)H IR N

CIRRHOSIS o Lsronts
Fiy 2 Clamges in sotibody titre sad ki resctrvty 10
Candzda otd e pathenty endergo-
ng portocaval shomt opeTabon (mess of 3 patients) or

nacor nisc

ERLYRITT W WO YROON

In Fig. mean titres to h toxokd and (mean of 5 patientt). Antibody thre A
Candida albicans and results of ekin tests to these  pre-and A postoperatively Saduration O pre and @ port
antigens pre- and postopenatively for 3 cirhosts  openathwiy
paticats ! shunt op are
compared with the results obtained from 5 patients

chok y After p ! After shunt these titres increased and in
shimt the mean ant{body titres d concomi- the course there were a nuntber of ttre

tantly with a decrease in the skin test reactiom
while no titte changes and a pormal Increase in
induration were observed after chalecystectomy

DISCUSSION

Our results indicate that elevated antibody titres toa
member of common bacterial fungal and vinal
antigens are found in patents with bver cirhosis

Uﬂnuﬂ_u”n_ DDDUHDDD

_o_aloln

o0--0cfl  cO0an0od0

mewors CaLLSTONEY
Fig 2 mmmnmmmm
tozold

- oo

Frrik¥prayl

ton, =pcIsy b*limthn:mumnm-m

changes to the antibodics ju question. Deprassed
CMI is well recognized in many forms of Iver
dnesscs (10, 11 17 20) Thn study shows that
skin reactivity (0 common sotgens sch o
streptokinase and diphtheria toxokd may also be
ipaired. In organ tramsplanted patients repeated
akin tests to tetanoy toxold fuled to produce in-
creased respoases contrary to the findings tn normal
Individuals (13) In the three cirrhotics skm tested
twnce there was a Leck of booster effect, whareas
Dooe af the five cholecystectomized patients shom ed
a reduced skin reaction to the postoperative skin
test

Clrruhiting  antoantibodies (7 14 32) and
antibodies to bacterial 3 4 21 30), il (6) and
certain dietary protelm (30) sre reported 1o be m-
creased in fver disexses However high levels of
entoantibodies end amtibodies to viroses and
becterfa are also found under varions conditions
msociated with impaired CMI (1 26)

Recent publications (29 1) have discussed the
propounced hypergiobulinacm e In liver dosenscs,
and an meressed amoant of circulating antigens as
well a3 an imparicd T cell functlon are suggested a3
the cavsative mechanism. We would bke to add the
suggestron that raised plasm cortnol devel due to
protein deficent dict (24 27) ahered hormone
turnover and cortrsone treatment (5 4) coudd lower
am alresdy impabred T cell suppressor function and
farther enhance sntibody prodoction (28) Our find

medeocapd,
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ings of signiftcant titre changes to vira! antigens In
the postoperative course may be explained as non-
wpcdrkuummrkmpomurnnrtmscm
seactivated infecth Stace diphtheria
pertaime to an antigen other than a living smeroor
paium anon-specific amamnestic response i (kely
at Jexst in thix cxse The Kaha, TO and PH tests
which are rather specific for the respective fnfec
tions were negatbve in all portocaval patients ss well
arlacontrols The raised antisalmontets agglotinias
in 11 of 40 patients and {n 9 of 20 pattents with liver
disenses reported from the USA (71 and ftaly (3)
y are not in sccord ‘with our {ind
inp The lower incldence of typhold and paraty
phoed fever in Denmask compared to these countries
coukd explabn the discrepe
The increase in antibody titres lﬁcrpmoun]
shomt 18 it sceordance with the repotied {ncrease tn
serum gobulin and antibody tires to Eschertchis
coli following portocaval shunt opemtion in both
humans and st (8 22) Whether tha b camsed
prmazily by demisished blood flow trough the Lver
or by the strain of major surgery remaios to be
determined However we wouldd fike to suggest that
the humors! responses 10 the operation are 10 10me
extcmcnnedbympp:nsbnomtml exding to
and tatent inft
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LIVER IMPAIRMENT DURING CHRONIC HEMODIALYSIS
AND AFTER RENAL TRANSPLANTATION

Victor Nielsen Ebbe Clansen and Leo Ranck

From Medice! Depar

Pand A Rigss et. Covenda

Abstrect Liver wnpairwumt his been cvalmsed in - con-
secutive serics of 79 patients with chwoaic renal fafiore of
Ihmﬂmumd'hh:mdﬂyﬁdmcmdﬂiﬁt

slose. In balf of the

of th 37 pathents who recohwed  remal allograft bed ele-
vuted nd:sﬂn-d In

seven of them &

observed posinperatively but d:vdqnd:ﬂﬂmim

of kver dossase. It b1 concheded that elevated ammotrans-

Temuss actrvlly per s¢ b no contramdication o merpical
incladtag In these pe-

Denmari,

damage and vints hepatitls may be the canse The
purpose of the present work 18 to cvaluate the possi
ble canses of elevation of amnotransferases in pa-
tients treated with chronic hemodialysa and renal
tramplantation.

MATERIAL AND METHODS

The material cooustsof  consecutive saries of 79 paticnis,
23 of show wort treated wooe (May

resal
Hexts. Howsvsr  lrver biopey abocid be performed W
detect  posaible Fver discxse.

Liver tmpeirment b often scen in patients treated
with chronic hemodialyshs and jn patents who have
received a renal allografi (4 8 9 10 11 13 14 20
23 24). Vuros hepatitis has most often been incrimi-
nated. Of the 79 patients reported here balf of those
treated with chrookc hemodialysts and half of those
treated with a renal allograft showed elevation of
abmine aminotamferase activity in serom  As sur
gical procedures may be fatal in patients with virus
bepatiths it fs important to know whether el

clm:lln-udm lrver draexse, 0T) acucrenc bepatits

of aminotransferascs in a patwnt who fs going to
receive a remal tamplant 8 doe to hepantis
Likewise elavation of amipotranfereses ina patrent
Tocriving immumnosuppressve teatment after trans-
plantation repretents a problem a3 both toxsc kver

M&mu&mh“m

Hemodatvris secknum
Three Gpes of dulywrs bave bees weed  Skeggs-
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Table I Hemodlalysis material

Observa-
No. tion Hemodl-
af period abysle
pars. ) w
» Without Over [mpadr 165 2
mem 7 349 2242
9 Arymptomatic shnine 669 146
sendootrandferase (901 580) (5200
clevadon
s Aclcteric bepatlts 624 12
©0-1260) (17 342)
b Icterkc hepatitis 254 45
G050 (550
7 Other cpirser 314 148
O0-1890) (15513}
0 Total
Average, Aange within parenthesre.

The firit two types of dialysers were wied i combination
purmps constructed by Ol Db Denmark, or a
dalynrs

Blood Lhver Desihs  Remal
trany- blopsies  Hepstic from  allo-
friony® ofunop-  precomm  ver traas-
{n) e orcoma  falkire  planty
4t 6 n

“1om

1 2 7
a-xn

% 1 3
a7 uy

O 7 5 3 1
(12-80}

190 4 3
(48431)

2 3 3 37
RESULTS

Hemodlalysis material
The sverape observation perfod pumber of
h se3 and blood transfusions are given f

Table 1 The fewest number of hemodialyses and
blood transfusfons are seen among paticnts without

4% sobunon befars  se. Pror 1o o of the DDS con-
with the same tolu-
th & I5% acatic acld solution
The twbes were gammasierikzed PYC for medacad ose
The patients were dalysed crtber thmough an foternal
Clromo-Brescm fistia or through an extemal shoat am.
Sriboer-Qumion Al patseniis wete dial ysed m the bowpital
for 10-16 boury twice a week. On a0 average the servm
aratinine coacentiation fell (rom 12.4 to 4 4 mg/100 mi,
and BUN from 127 10 19 o/100 ml ‘n:cpnmmn

caly in comaection with shont problems or
Istercmon disestss. Most of the patrents wire gulnfilly
employed durieg (he treatment.
Rewal tranpluntation

dalty amd
azathioprme (Imeran®), S atg/ig b wi om the firvt day and
thereafier approviassiety 2 mp/kg b wi. dely

Acts med. scond. 197

hver and amoog patients with fcteric
hepatits The differences however are not statlst-
caly tigniffcant.

In 29 patients (groop I} no Liver {mpairment was
observed during hemodialyshy

[n nine patients (group N) eclevated alanios
aminctanderses were observed but no symptom
or dinteal sgn of Hver disexse was presemt,
[ 1 y the cnzyme ch way soull
(2-4 pmol/b/ml) and kasted for 24 months except
for one case in whom it persisted for ove year
Hb-antigen test was negative m erght patients and
1 one patient 3 was ot performed  Liver blopsy
was perforned In two patents and the liver bisto-
logy was pormal in both.

Five patlents (group 111} bad ankderic bepatitis.
The diagnosis was based on a typical clinkcal coorse
and typrcal course of aminotransferase elevation
Three of the disgnoses were conflrmed by Hver
topsy Hb-antigen was imvestigated during the
acute phuse of the disents In one patient and fa foor




Liver brpal ik diatysis and laxt patients D1
Table IT Rexmits in k. dialysis patients enal L flom (RAT)
During bemodialysis Afer RAT
Arymplo-
matic ale-
alenine ami- Prak en- mine am} Anic
No. ryme ekeva N dver  notnm ethe Ictenc
of xveatthe (wo.  impair femsecle  hepa- Eﬁ- Ocher
pats. tme o RAT after RAT  ment volom ity canses
B Wibomt Kver o~
padrment » 4 4 !
7 Arymplowanc aleing
aninotracalimase
ehevarion 7 3 2 4 t
3 Asicteri beputhis 3 3 3
1 Loterk bepudts 1 [ 1
3 Otwrcausn 1 1 ! 2
37 Towd 12 7 L) 9 3 2 3

paticts after the acute discase The antigen was
presct {n thres pebents In one of them two liver
blopsies performed with an inserval of six months
showed chronkc aggressive hepatitie.

Ten pattents (groap IV) had kcterfc hepatitly six of
'whom had typical virus hepatins and four cholestatic
hepatitis with high sikafine phosphatases and high
scrum bifirabin valves Evidence of drug-indoced
bepathtls was not fornd, snd nove of them recetved
anthéoprine or corticosterolds.

The Liver blopales were atmost kentical abowlog
marked centrilobutar cholestash few Lver cell
pecroses and practically no cellular infitaton In
the other patients lver histology was typical of viros
bepatits ranging from spotty to total Ever cell
Decroses

Flve patfents lmpsed into hepatic precoma or
coma, and three of them died from hepatic faflore.
Hb-antigen was investigated during the scute phase
of the discxse In five of the patiems and at varions
times after the discase fn two all were negattre

Group V comprises seven patients all without
Jndice Elcvated alanine eminotrensfernses were
a1sumed to be due to becterial sepeis in two patients,
crush syndrome with anurla in two jroa

Renal alfotremsplantation material

Tharty-scven of the bemodial ysis patients recefved a
remal allograft (Table 1) Eleven of 23 patients in
group 1 developed [ver impairment in six due to
wirus bepatitis. One patient with heputites died three
months after the renal transplantation m frlminant
hepatic fallure.

All the patients in groeps 1T 11 and IV bad eke
vated abudpe smmotransferases af the time of trans-
phantagdos aod i1 mx a marked ncreax was
observed during the first month after transplants-
tion. Nooc of them had jmdice or other cimical
signs of fiver dmeate. The patients with virms
hepatitiy during hemodiatysts O tngroup I and T i
groap IV (Table I)) underwent remal transplantation
ata time when dinical signs of hepatitis were absent.
The shortest period between bepatith and operation
was goc month.

In Table ITI patients treated with renal allografts
arc divided into the same five groups as the
bkemodudysis patients and the comespooding figures
are given. In conformity with the bemodiatysis ma-
terial the fewest number of hemodialyses and
blood transfusions were seen among patients with-

tion of the dialysh water in ome cardiec arrest (o
ooc, and severe hemosiderosh of the Hver with focal
mdhimmﬂ-hmm

o

out Itver b and gmong paticots with
icteric hepatiths.

In 28 patients {group [) B0 liver mpament was
ubacrved Alympmunnc elevation of sdanine

dmmeim'csdpnmpnrbdlnuydmp.ﬂum

wa3 seen 10 oine patrents (group
IN Liver bvopsy was performed m two patsents.
Ouve bropty shoned moderats to parked fatty -

Acst sod scomd 1T
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Table Il Renal allomunsplantarion (RAT) material

Obgerva-
thon
No, Hemodi-
of alwy RAT®  alyser*
puls (L w
2 Witho Fverim- ns X
pakment (30-120) (©-433)
9 Asmptomatic alsaine 30 (3
amfuctraedertc 0254 (5-183)
¢lovation
W0 Asicteric hepatits o4 10
Q3-610) ©-342)
4 loteric bepatizts 139 &3
(120-335) 0-200)
3 Other causen o1 3
{30-396) 6-50)
5%  Totl
Avernage, nge within perenthescs

fAteation and the other a few liver cefls with
doudy swelling In this peterd Hb-antigen test
was pasiive Three other patients in this groop
werc Hb-antigen negative
Anicteric hepetitis was suspected in ten patients
(grodp 11} and the diagnosly was vedied {a tvo by
blopsy Hb-antigen tett was positive in eight and
negative la two patieats.
Icteric bepatitrs was scen in four patieats (group
V), twp of whom fpsed into hepatic precoma o
&. Az previowsly mentiooed ooe of them died
hepatic fallure Hb-amigen test was poaitive in
o and pegative in two patents The satigea was
pot determined af the time when the patient with
fulmioent bepatits died
Five patients (group V) wetw assurped to bave
elevated alanme amicotransfernses duc to the fol-
Sowing canses ome bad palycystic kidneys and cysts
in the Iiver {verified at biopsy) three developed
. £ n

Blood Liver Desths  Tremed
oy bhopales Hepatke  froo with
fatioms* ofaotop-  precama Oy bemodi
) s of coma  falloe  alysls
n n
=2
* 2 7
(F183)
2 1
(112413
3 2 1 H
(16-38)
(113 H k)
1] 2 1 n

oped hepatitit durrog the investiation poriod. All
wers jaandiced and the clinkal course was mild Al
these caset appeared before Hb-antgen test conld
bo carried out but lter nveshgathons havo revealed
60 Hb-antigen potitive cases amoug the staff 27).

DISCUSSION

In the present material 50% of the chronic
hemodnlysis patients and 0% of those treated
with reml tamplantation bad elcvated alanine
smuactransfereses for thorter or longer periods.
Oufbresk of Aepatrs in dialysés centres bat been e
serfous complication i the treatment of chronte
renal falurs (4 8 9 10 51 13 14 20 23 24),
Andmmu!nmb«nfmwdmw

and renal for
this reasan (137 In this centre bepatithy has been
observed throughout the 7-year study period but no

alanine o
with brinary keskage and wrinary tract hefection, and
oo bad mecked bemosiderners in the Uver (the same
patient ay in the bemothatyshs matenal) Ab-antigen
test was pegatfve n two of these patients Cy
tomegalic virus tres did nat rise signficanly in
xny of the patfents treated with renal alfotransplants.
ton.

Siff
The staffwas checked twico monthly for etevation of
1 n P Four devel-

Acss secd scmnd. {7

Teguiar epdds b bave d The i~
crease In the pumber of patients with heputins paral
s the nomber of patients treated wikh chroax
bemodidysis The maortality from hepatitls was
135% Nocase of postnecrotic clrrhrosis was seen but
one patient devefoped chrouic aggressive bepatits
Nooe of the patlanty recetved o reral graft during the
acoie phave of brputith but 12 bad devated
andnotransferascs at the time of tramplantation o
mdl:bcmnlbaﬂ%.lﬂmmubdmlﬂ
d after the trensp
hnmbccamnjumdkedwdcd This indicates
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that the elevation of alanine isnot
) dndwcation for perf renal
thon, Death from hepatic faltn renal

earyme elevatiom jn our materal recmains oo
koown but some of these patients mighthave hadan

tation bes been reported (5 13) and one of our

patients died from bepatitn three montbs efter

tamphmtation. This patient had pormal slanine

smpotransfernses and Do evadence of bepatic
at the time of hantath

As pointed out by Loodon et al (19) serum
alanine andpotransferase B probably the most vako-
able test for lUver disexse in patients treated with
chrondc  hemodmlysis  Many patfents rective

and the prothromb

s thercfore diagnoatically usetexs. Alkaline phos
phatxscs may be elevated dve to ostcomalacia
and/o¢ secondary hyperparuthyroldism and sftu-
min may be low doe to restricted protein intake
Bromsalphalein retention may be of greater value
bt was not performed in all our patients Many
acthors hxve ased clevated alinine aminotrans-
ferases a1 a conchmive criterion of vines bepatitis in
patients treated with chroeic bemodmlyshs and renal
trnsplantation. We Interpret our data so that only
balf of our patients with clevated alanine smino-
transferascs saffered from vine bepatitn.

As mentioned by Mattenhelmer et al (21) and
Bergman et al. (), bowever several caines af the
bepatic fnvolvement acepossihie W these patients.
Cytomegatic virus infection has been reported dar
ing chronx: bemodalysis and after renal
tioa 2 9), bt cytomegalic vinm titresdid not rite
significantly in azty of our patients. Different drugs
nuch ay tranquil fca, wnth-

and m; tre drugs cspe
cially szathioprioe and corticosterolds, have been
given to paticnts fn the present sindy  Liver fmpsdr
ment due to most of these drug ks well known bat
o evidence of drug-indoced [rver damage was found
In the present series and especially nocass ofsa
thioprine cholestashs was seen (26) Liverdemage in
comnection with extracorporeal iradution of the
blood bs not been described bt has been reported
doe 1o 1piit prodocts (esters of flatyl acid) from the
gumeasterilized PVC tubes (1S 22) and we cannot
cxchude that thn was the caase 1o some of our
paticnts Erzyme elevations and sbdomrnal docom-
fort, however were not seen n {mmedamte connee
tion with the hemodislyses Our patients kave re
ceived a dict containing at least 40-50 g protein per
day which should exchxde malnatrition 2s a canse of
Hver iopatrment (29). The canse of ssymptommtic

fc and slight bepatitis which bowever
appears to be of no cliccal sgnificance. Laver
biopsy is valimble in atvessing iver diesse in these
pethents and the risk of blceding following liver
biopsy b minma! ¥ the biopsy is taken about 18
hours after stopping kemodialyshs, and K protamine
sulphate is grven at the end of the bemodalyns No
comphention after [iver blopsy performed onder
these conditrons was seen

Hb-antigen determmations were performed only
during the last 6 months of this frvestigavon. It is
striking  however that oone of the chrooe
bemodialysls patients were Hb-antigen postive.
Among patients who had received a renal allograft,
11 were Hb-antipen posittre but it fs pot known
whether they were postive or negative before the
tramsplantation. In this centre fortunately po sefi-
ous cases of hepatitis occurred among the staff
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CLINICAL LISTERIOSIS IN RENAL ALLOTRANSPLANTATION

Erik Chrstensen

From Medcel Department P DrvIsion of \ephrology
wlrt Unmrersty of Co l C

Abstract T of Listerta

mzlzu&ywpﬂm;wmm
yeans of abservation) mader bmmnosappression with
Iﬁop-h' predoisone sre presented
veloped thortly after aa creass of the
won. The first case sppemred i 27 yearold man S days

Bad:n-.-dt

was gtarted and afwer ¥ cooths tve pebemy
» sdocharpedwith  4hour crestine choarance of 60-70
d’mh.mmknrhndmulB? Al thay tane be

recefred predoesooe, 30 mpiay snd arxthwoprme. 73

Frve months after the the patert

sfter  minar tocrease of the azathk dose from 73 to

R-yearold woman S daysafter  nssdve incremont of e
surold dose et of

dose canedootiorevert rejection of the graft. This case
bad » A omet coure aod was complicated by Listerta

The nmther common fefection w th Listerla
monocytogenes B3 penerally msymptomate in
bealthy untrested individmls (1).

Chiica! sterlotls it usmafly found in individmls
with fowered resistance relatng to maligmancy
(encarmia, lympbormy, Hodgkdn s discase) dho
betes mellitus chrhosis of the Hver and/or medics-
ton with cywotoxic drugs or sterold harmones
(1 24511 12, 13) A few cases have, more-
over  been  reported [ émmunostpprensed
patents after remal allotramiplantation (6, 7 11).

‘This paper describes cases of Listerm menmetls
among 21 prressed kidney .
peryons, who have Bved on an average 16 years
after grafting.

R
Cazet CASE REPORTS
A IT-yesrold wan with chrovc glomerulonerhils
cutved mmmmm«mz_am
In one Jocm). Jomesowmppoeoon with

onJan 13 1969after  days of mrtense, diffirse

jocrenyed from 75 0 100 mg/dey On sdimy saon (he petsct
way refstrvely mnaffected  Physwal ctammaton reveakd
caly OfJLTC and sight tend butno
stifToess of the meck Hb 15 t /100 m! WEC 15000/men?®
with 89 potymorpbomuckear

Homerer mmmmwmmnlr

On Jem umdmmm-)mmmm

Lamber poactarr w33 oowcorssfd dee 10

aroficnl bleeding. On haa IS & mew lombar punctare

revenled clewr exrebrospiml find wnder oarml pressre

pve WBC A 11Kmm’ with 70 monormclear
cells

of the jeft whducens nerve fad des ioped Oa the ne ot day
e roue agaoe, bur Hood cohtmees remamed
negatrve EEG was mormal

On Jamcary 18 a wew kmber pancrare rr ealed
doody spim! fesd under  preasIe of 4% mm H,0 The
WBC it 4050m® wiuh W0F Domcoeciolr and 30
polytociest cefls Protem was 99 mg/ 100 m) and gtucose 42
g 100 m! (ood glacose 118 mg/ 100 mD MGcroacopy and
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s creatinkse 3.2 mg/100 mi. Urine cutnres were negn
thve. WIC was 15000Vmas! thrombocytes L34 000/mm®
ndmnmmmld«mdmmmnw

©d ard | g meethytprrdrisolons way od-

followed on the next da. 30
o i y by nwdnl-

100 wghlay being reduced over the pext
h{;mmmmw

Lumber pancture revesied slighrly clowdy spoal fiod
wadcr  pressre of 400 mm HyO. h contained nomeroms
ol

some wevated
Protein a0d krwered (<30 y/100 o) giecose (waforts-
Deizly only det
Limeria wars demonstrated by micro-
wopy mad later aun-na(lhn-wnlfhd.m

Bled (rwmy wemns

F,J"\___T .

i 81 412 20 28 W7 1019 30 Dave

is In renal allotr
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anre mT
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0

tures of the blood grew L. wooocytogrnes in 7 of 7

Sames.
Tmmnl-ummp-cmn,‘ﬁhyL was stacted.
Hmﬁxmicm h::-decmﬁnaL

stuporous aed

rose b0 41°C MBPﬁﬂwﬂylnlmmH(ni
the urine prodocton decteased permsnentty 0 sbout 3
modfzm Hb fefl from 1610 12.1 g/ 100 miand s 1] G¢/ HOO md
on the 0Tl 2 days, serwn bukrohin rose to 1.3 mgf100 ml
s plasam Hb ws 6 8 g/ 100 ! The brucocytes and the
tarombocytas

On Juse 2 mew umbar aaatho-
chrocmtic 1pinel fad cootuoeng 136 WBC/mw' with
0% wonoomclar end 20% polymockess Protein
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m&mjlmdmmmm&mb

Due 10 the rodaced

errhythmd ot with stk
Durbqﬂntd)owh-tnrrpu&dm&m‘lepﬂepd:
developed, BP fell sod

ﬂhmbmm:lmdwmhuﬂﬂebdahnxywamdym-
hke fupgl). Relevant tremtment wa not effective. Urine

DISCUSSION
Nelther of the patients had a history of contact with
animals or I people nor)nd lhey:ny:ymp(nmur
sign of gasirail il which bs

war constent throughout the cowse No Lo

were & d I the blood.
mmm@cmpmmmwmm
ke, a3 a concomitant urlmtry tract infection way
treated for 36 hours with tetracycline which effec
Uvely suppresses the growth of L. mosocytogenes.
Not untit tetracycline had been discontinned for §
days was it poasibfe to demomstrute L. mono-
cytogewes fn cubtmres of the splmal Chuid, Re-
sumed treatment wath tetracyclioe was fully effec
tive.

Incase? fiffness af the nech appeared Sdaysafter
2 maxyive fncrease in the sterodd dose and admly-
tration of a moderate azathboprine dose (Fig. 2) tn
an ahtempt to revert a regection of the Kdoey graft.

This caso was complicated with Listeria sepsls
with hemolysis and thrombocytopenia. The batter
seems 1o be doe mataly ta the depressive action of
arathioprdne on the bone marmow Comumption
coagulapathy which, togetber with hemolysis, bas
been reported in Listerla sepsts (10} cannat bave
been present to s sgnificant extent, as the
prothrombin time did pot increase

The L monocytogenes prown were fully sensitive
to ampicithn  wiich iy reported to be the drug of
cholee (4) In spite of the |y administrotion of thes
drog in high doses the spinal fluid after 3 days of
treatment, still contained viable L. monocytogenet.
Simitarly in a 25-yrar-old kidoey-ramsplanted wo-
man, In New York, with Listeris meningiths treated
with [ v ampicillin tho spioal foid sl grew L.
monocytogenes sfter 3 days of treatment. However
after 3 weeks of treatmend with ampicELin the patent
was cured snd the sparmi finid bad nocmafized (7).

New In vito levesugations have shown that

felllln or cithn in inatfon with karaaty
duarpmamdnkﬁ]ermcytwwEami
more cfectively than any of the sgents alone (3)

The antitiotic treatment glven in case 2 seenn,
however 10 have been effective egalast L. mooo-
cytogenes as thih microorganitm was oot dem-
ooutrated at mutopsy The characteristic feature of
this case was the massive hemorrhages due to the

4 thromb i The '

to promote the intrmion of Listeria
nto the organtsm (1).

Both cases were preceded by an incresse in the
Immmnosuppression, which may have sctivated La-
tent, snbcifical infections with L monocytogenes

In case 1 stufTness of the neck became apparent 5
days after an increase of the azathiopdne dose from
7510 100 mgilay Tho predaisone dose of 30 my/dsy

Acsa med scond. 157

ytoge!

changes were modest and the tasue reaction sparse

The mdden decrease in kidoey function appeared
during high fever when the meningea! symptomt
evolved and the BP fell the myocardial fnfarction
must have developed st sbout this ime when the
bemolysis was adlso demomstrated. These faciars
seem to have beett responsible for tho acune remal



Bllore wherees acute rejection docy not seem to
have been present.

From experiments with mice it » known that

rtk %dy piven at the begnning of the infec
twos with L. monocytogeney in a dose correspond
hgxumudvmmaml,nuﬂywpptmlhe

of i lympho-
eytes by depletion of lymphocytes In lymphotd tis
sue and by lahibibon of DNA synthesls in lympho-
cytes (8) This kends to dimleshed profiferation end
accumidagon of macrophsges at infective foci inthe
tiasves ().

At the same time thete Is an enhanced sccumola-
toa at the infective foci of polymorpbonuciear
keucocytes, which cunnot neutralfze L. mouo-
cytogenes. This probably represents an ineffec
Wive atemp by the homt Yo compemate for the
deficit of macrophages at the rfective foct (8)

In this context it is emphasized that the first spuoml
Daid of case 2, who recetved a massive aterokd dose
revealed polynuclear plefocytosts. In case | who
received a comparatively mall gterosd dose, the
spiml fhid was mononuciear plefocytone. So it is
possible thet the plefocytosls other things being
equal becomes ncreasingly polymudiesr with -

Immuoosuppression.

CONCLUSION

Thnn:cm-rylm\mnmwnﬂm-ﬂn'rcmlll—

trplics an | risk of clm-
cal fsteriosis. One mast therefore be prepared 1o
mcet cases of Listeria meningitls among Midoey
tamsplanted  persoms  specially when the Hm-
mumosuppression bas Just been increased  The
dhagnosis should be made rapidly and a3 so0n 23
cerebrospioml uld uad penpheral blood have been
obtained for culture astibiotic treatment sbould bo
sirted st ooce. In vhew of the serionmens of the
infection, ht seems justfied toincresse the resistance

Clinical Uster!

is bv enal alk /
ADDENDUM

29

Since the preparation of this mamescipt we have had tvo
move cases of lstyria meninpith anong Hdeey trams-

Wpﬂmmmmmumn
s, resp with

bagh doses (1 mod 3 gghvenover2

ngmﬂpmdiwhr

and 3 days, respectively) cartied out to rrvert refection of
the kddney grafts. I both cases polyonckear pheiocytos!
“ldcmmuncdhlhcwhn!ﬂdc\. Ambioprme wis

wat reduced b

both patients ibomd-ﬂammcm‘ﬁt-np‘d]—
kgl gentendcin,

w

-

~

-

prowth of Listerm monocytogenes. J Pedt $0: 667
1972
Lavetir A, Leedom. J M. Mxthies A B Ivier D

mach
med. Wachr 99 1147 195
Nicwol Q. Glabemn $ Humov M Lester E &
Berows, L. Liserh monocytogenes merangrs dur
g [meronosuppression. New Engl J Med 225 133
1971
North, R. 7 The action of cortisons scrtate on cell-
imeerity W mfecton. J oexp Mad

of the patient by ing ara-
tnoprme and other cytotoxkc drugs and reducing
the sterold dose at the height of the infection.
This does not necessarily involtve regection of the
transplant. The kidney fonction should however
be observed aarefully

Tymphooa. Amer J Med 4 39 1967
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RESECTION OF LEFT VENTRICULAR ANEURYSM—
LATE RESULTS

1 Cullbed W Delius, L. Bjock, A. Halin and L. Nordgren

From s Departmants of Cardsology Disgmostic Rediokogy Thoracre snd Cardion ascwlar
.hvmlnlad:tlﬂyd:bu Unhersity H spival
Uppraia, S cdim
Abstract A surecy of 2 on whh left MATERIAL
a l“"a‘v) during 196172 by ghven Axodd}lpﬂtmmbcuupuudumlm
cmd.hmpaﬁtou‘hvhnmprrmdm;;ﬂv: wd Apnl 1572 Nime patients werw openaied ou
it Ibere 1960-66, with hnspa.nlmnﬁryd’md-huumﬂry

endyriohe beaet wolime poctoperstrvely with as -
creased LV ejection fraction.

1n some pattents with bchemic heart disease (IHD)
teft ventneular (LV) function can be jmp: d by

of 3 kexving coe marvivor Part of thiy groop has been
reported exrier (5) Twerdy-two pabents were opermied
o after 1967 witha mortakty of 4 (18%)  baa
mortaity of 2, and 16 serviving. Two patierts etll alive

sdece

presented i Table I Only one of the petierts was fermke
The meen age Wt 5% 4 years (ringe 34.£9) AN paticats
b ofFered at kst ooe seyocsrdhed infarction (MD 2-30

surgical intervention aimed at cither Incressing the
axygen supply such a3 revmscularization proce-
dures or decreasing the oxygen demand by reduc
Ing the LV dlameter The latrer spproach irvolves
the resection of a postiofarction scar This scur iy
or mey not [orm a bulpe or aneorysm In both cases
it may have a simllar effect on the function of the
Lv A.h.hm;hmc(n'm infarctectomy would be
pref the pr Ix trad y called
ancarysmectomy The most common indications
Tor ths operation are LV fallure and angina
pectoris other ind being >

and venmealar arhythmias resstant o drug treat
ment.

The wim of this paper is to report tho bong-term
clinical baemaodynamic and anglographic resulty of
ncuwmomylnnumpdplﬂﬂmmwtam(he

moathy Ly The Bmitng. yEpiom
was angina peckocts madior effort dyspooea i 11 cases,
mmniﬂmﬂwmhm
cas (n0. §). The padents were cassified aceording bo the
NYHA clasmficabhion with modificabony (24). Al cases
bat 2 were severely imcapacitated.

METHODS

Pre- amd pastoperativg svatwation. Ther Inchaded » 12-ead
ECO mnd when the condtion of the patent allowed, &
stancardared  bicycls position.

4. suipective yymploony, or  bigh HR. In pu-
ﬁwdﬂhtype-enunn-ﬂovmemimntwdl)o
beshyurin.

Thel-mmlnm.(}{w-:dn-;pm-mdo.
pu‘fu'nudu\tubynjccﬁﬂbl)tld‘lmM)

wus perfc ¢tively- in only one catheter or dowctly io30
s orea perle noed with  saph :mmmwm'hpg” -
vein coronary artery bypass. mlikg

Present addrrry 1 Madinnische Kimk rechts der Isar
der Techniecken Usreersatlt Mimchen D-5000 M techen
1 W out Germany

H-To%4
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Table I Patient material
B=bcfore A=after operation

>

Months
from M1
oop

e
op.
)

2 2 38 ag <2
H
° N wo

G2 Somu o w & w N~ 3&1
ukre

n

G GO X0 G, o B O G GO

e wed

tensficrs and 35 mm came g (Arriflex) ruinamg at S0 or 75
famerftes were sed A3 & roke only oue miection wag

wer and (he contoors of the LY were traced m night
duerior oblie projection st end-sytiole and end-
destole [ addition, he sire of (h¢ ancirysm was mcas-
im per cent of the totnf cresmference

preoperutively and m 80 cuse at follow-vp
wers camed owt bn 13
cams. [n the other 2 cascs oaly a preopenruve LV pres-

povoperathre cxmmination
cacs at rest, snd im 3 dutiog excrese In [0 cases the
poctoperutive evakanon comprised obscrvanons both st
rest end chrimg exercise. Cardae oatput () was de-
wcrmined prooperatively msing the Fick welmeque and
postoperatively with dye dédetion techmaue (Cardlo-
Green®). The mean differance (+SEM) between Q vakies
according to Fick and dyo dlikation In this iborstory has
been shows to be 0 111008 lhein, when obtamed
(11). AR observations
were nmde with 1he paiien! i the supioe poution.
Surpicel trchnique Tha operative procoduts was -
alfy petformed through a median sterootomy In & few
casct, bowever & tsverml bijateral thoracotomy was

Acka mad seand 17

Finctiosa! NYHA
Symptoms dhassification
B A B A
Angine Dywooca  11Ib Na
Angine, Anpea b -
dyypnoca
Angina, Angina v it
dyspooca
Serlons mb it
dyschythmiss
Dyspeoca, uib u
angtem
Dyprioca. v n
aagree
Dmx- HIb u
Al Angioa ;Ub Hla
1 u
Dywpocen,  Dywpooca 1L n
Dytpoocs v v
Dyypooes mﬂ 1th IMa
Serjoas v i)
dywrhythmias

pcrrmntd. Tota! cardiopulmonary bypast wey catsb-

Bshed using Ksy-Cros dne oxypensior up o 1970
Afwr 1970 a0 AGA thse oxypenstor was used Moderaie
bypothermia was iduced [n most cases the aneary=n
wa sdherent 10 the pericardiom During bypas the beert

two teflom atrips was used for clowrs followed by 8
contmaous row of #k. The LV was vented dorng ©
warming When pecessary the heart way deflorDated The
beurt was decsoylated and the thoracks incision ctosed
lcaving clest tmbes for drunage for the first 2448 kouns

had shown mnlouhdmdmcdrhzwymﬂ
patert 14 and  sapicnous vein bypans was sdded to the
aneorysmectomy Using the metbod described by Favel
oro (13) the mpbenons ven way scwed ead-a0-#ade 1o U
ascendmg sorta and 10 the Tight corpasry sTieTy FeRes
tvely
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Table I Haemodynamic fiadings
B=before A=afier operation

Rest
HR 0 c1 sv PA PCVILA
Case Wmln) {/min =) (mD) {mmHp {(mmHg) Ly
BO B A B A B A B A B A B A B A
1 67 51 92 23 48 % ”» 21/9
2 » 53 27 33 419
3 uz 62 31 53 6 207
4 &0 55 24 92 3 s
k) 0 49 332 29 22 61 » a4 -1 0 B3
] 0 13s/16
7 93 73 29 17 » t 20713
3 n 1084
9 n id 93 &7 43 41 27 ono P21 6 6
10 L3 62 49 44 27 24 i3 K 16 pod 3 105/19
n o 116 33 37 16 18 n n 236 4518 M p-] 1143
1 "y 93 23 43 1.6 s n 47 4437 b=l n
13 %0 kel 45 28 <} 7 w4
14 7 s 46 47 23 23 [ 45 1% 3 k)
Memsared as PCV presstirs
RESULTS

Subfective symptoms (Table I). Twelve panents
tmproved and two were unchanged at follow-up.
One of the latter (o 11) was in advanced heart
failure at operation and died 11 months after opera-
tion Of 12 patwrits who were m funchon class
NIbV before operation, ! iogproved and 1 be
€ more or kess symptom-free. Patient 9 had &f
and modenately severe symptoms before
. nﬁm probably due to a hyperkinetic state
(Table 10)
Enmpu}amcomphinedohndmpmnmbe
fore and the symp d i
four Also 8 cases hmd dyspooea before operation
and thrs perssicd 1z only 4 Two cases were se
verly incapacitated preoperatively by ventncular

became lower or pormal in 8 cases The T waves
were as a rube unchanged An  sneurysmal ECG
patiern 1.6 a deep and broad Q or QS wave
followed by ST elevation, wus present in 8 cases
(57 %¢) preoperatively and in 4 at follow-up

Exercise stmdles (Table II) A postoperative work
test was carried out in 12 cases The initial work
load was chosen according to the indrvidual 3 ex
pected capacity The maximal work Josd (Wae)
varied between 200 and 700 kpra/min (30-110 W)
and 8 patients performed at thes load for 6 mmn. A
comperison with the preopenative exercise test was
possible in 8 cascs and showed no difference in
maximal work performed However when the

same sabx imal boads were compared, there was
a significantly lower HR (p<0.001) at follow-up
freo  Simiar subsecti d dunng the

tschycardins at follow-up they were sympt
and onc patient had resumed his earfier physically
demandmyg work. In this senes the subyective re
sults showed po cormelation with the patient s age
por with the length of followup Of 11 patierds
below the age of 60 anly one returned to work.
E:ammﬁo;mn(Tnb&lD Inlusdlomc
degree of 1 T
ively A 1 Q wave
mpmnnpuopcnﬂvdy[nlzam it was on-
charged at reinvestipaton in 5 and thowed regress
in 7 cases. A pathological ST clevation 1n 11 cases
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luubdorcmd-ﬂ:rupcrmou The imitng fector
was aggina pectorls and/or dyspnoea fn 6 cascs
Arrhythmixs appeared in 6 cases but were a lonl-
ing factor only ip one case In the remainmg 3
paticnts the exercise test was discontinoed becairse
of unspecific symptoms such as geners! fatgue
Haemodynamic findings (Tabie [M). Carduc in-
dex (CT) at rest was below 26 [fmn m*1n 4 of 8
cases before and m 7 of 11 cases afier operation A
direct comparison was posiibc in 7 cases showmng
anincrease of at least 20% in 2 cases and a st
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decrense In one case. [n cwse 90 and stroke volume
(SV) were high both before and after operation.
( during supine excrche was in 10

cases postoperatively With the exception of case 3
Increases of 20-50% from the resting value were
noted the degree being related to the work losd In
the three patienty, fn whom a comparison was pos
sible between pre and postoperative ( vatues dur
ing exercise vuriations could be explained by dif
ferences in loads

The LV filling pressme (LVFP) at rest was
mensured directty or indirectly in 13 cases before
und fn 12 cascs after operation LYFP above 13
mmHg was found In 7 cases before and §n 2 cases
after openation. LVFP during excrche remained
normal fn 5 cases and rose in 4 cases to values
between 27 and 34 mmHg. The highest value 54
mmHg during excrcise was found in @ 60-year-old
mea whoie ¢ was unchanped during work and at
rest

Radlologtc findings (Table [V) The preoperative
total HV was [ncreased [n most cases and ded

y way Jow in all but one case
preoperatively  There was a pegative correlation
betneen the end-dumstobc LV volume and the
cjection (raction ¢=—039 p<005) The end
dhstolic volume was correiated with LVFP (=
077 p<0.005). After opcration the cnd-diastolic
and endsystolic voluaes decreased fn all cases.
The clection frecton was comsiderably farger at
follow-op No complicatioms were connected with
the pre and postopenatny e ¢ mmimations.

DISCUSSION

1 pecropsy stodies cardoc ancoryym s defined as
u Jocalired out-ponching of the cavity of a cardac
chamber with or without oatward balging of the
extermal ymface 23) The freqoency of postinfarc
tion ancoryyms m scries varies aroond
155 of cases with MI (1 12, 23) With the ad et
of LY it has been demon-

1500 ml in 6 cases At (ollow-up most hearts were
smoaller with a decrease in 9 cases of S0-$30ml In
3 cases the HV had increased 75220 m! The total
HY showed no close correlabon with the LV end-
dismstobe volume or with the size of the scar

The findings at LV anglography are presented |
Table TV and Flg 1 A local akinetic arca peryisted

strated that myocardial scars with resolung local
contrxctyon dmmurbunces are common m cases w th
IHD (4 6 10). These local changes have been
categonzed as alapetrc, asyneretic or bypokinetc
syynchronows  and dywkinebie or with sysiobc
parsdoucal exparuon (18) In 1ome sencs akmesns
and hypokinesis are more common than dyskuness

Acss med scand 1%
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Table IV Radlologic findings

Bebefore A=sfier operation: ED=end-diastolc, ES =end-gytoiic

LV volmncs (ml)
Ejection
Tota! HY (ml) ED fraction Sie of size of wall
Caze wall dys- dyxfunction
no B A B A B A B A function (%)
1 1100 1000 - - - - - - Inferfor 3
2 1700 1510 360 210 0 0 0.25 0.61 Inderior L2
3 0 20 260 160 200 70 023 036 Inferior 31
4 1640 1460 260 180 200 100 (1] 0.4 Inferior x
5 170 1080 m 140 0 50 on 064 Aptenor 47
and apex
& 860 810 173 - 65 - 6.63 - Asterior n
7 1240 ®0 - 110 - 50 - 0ss Anterlor 40
2 Tl 50 0 - 170 - 037 - Anterior 2
9 nmn 170 17 130 1% 60 024 054 Antetior 23
10 1730 950 230 1% 150 70 035 0.6 Anterior n
11 2080 2300 40 - 3% - 021 - Antetior k:
L 1620 1100 i 210 0 100 00 Q43 Anterior 42
3 1400 1060 0 17 190 %0 024 o047 Antertor 57
»od apex
14 %40 £90 0 1%0 10 Ful 033 0.63 Intetior a

(2.4 17) Local contraction disorders were found in
27 of 52 cases (52%) 35 of 100 cases 355%) and fn
42 of 66 cases (64%) in three reporfed seres of
paticots with coronary heart discase (CHD) (4 6
17} The ventriculograms were taken with rates of
40 30 and 6-12 framesfsec respectively which
may have influenced tho results to some extent Ina
series of patients who had chronkc postmyocardial
nfarction heart fallure the incidence of locallzed

ntraction disturbance was 38 of 50 paticnts (7656)
2

Thus loca! are in

reports 100 oulynfcwhwnndymnicmdm
tions have been described (7).
Ap'm—lndpottopu'nﬁve angiographic amiyths of
LV function was pabhshed recently (20) as war s
hacmod ynamic study (16).

In recent years ancurysmectomy B often coo-
bined with direct revascularization However even
In the future isolated ancorysmectomy will be car
ried out in cases with diffuse or severe coromary
artery diseasc For thrs reason the long-term resuits
with ic and 28~

of ancury

chrome THD The coasequences for LV function
depend on the aze of the non-contractlle arca (18
20). When LV function s severly mmpatred lkeft
heart faflare will appear This fallere can be clim-
cally manifest at rest or only daring exercise or can
be latent without subjective symptoms but with
k J i or angl .

studies are of interest.

The prognosis of LV postinfarction ancurysm has
been reparted to vary from a S-year survival figore
of 12% (23) 10 275% (%) and 695 (1) The cause of
death is usually LY faflere or reiofarction. This
Tlastrates that as a rule CHD & progressive Con-
sequently the evalmtion of the Iate resuhs after
aneury should be limited to cases withoot

ap a
rest or during exercise
There are few data available concerning the inci
dence of different degrees of LV failore in patients
ofter LV aneurysm resection In the excelkent re
view by Graber ctal (15) lsdllnmd\dn:cues
had & tve and objec ac
cordmg to clinical findmgs dmtx-nymdwrk
tolerance In cnly one of these cases coodd the
results be demonstrated by means of pre and post
operative haemodymmic examinations In other

Acts mad. scand 1V

reinfarction during the observation perfod and
shoukd be interpreted with reference to LV func
ton

Subjectivo results are ddficult to evaluate and
classfy a3 they depend on many other factors be-
cides the poasible change in LV function ¢ g. coro-
nary artery disease and extracardiac factors soch
as tho patient s ambition and anxiety and attitdes
to and possibiities for rehabil tation In our grovup
12 of 14 patients claimed to be kmproved Six depied
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Figy | Trcisgp from cinssgiocanbogramy of e It
venitkls In right sxterjor oblque projection tn 9 patients
1t LY soewryse before operation (eft) and of follow—up
tright). The thick kme shows the LV in end-dmsioke and
The Can frow i end-symiole.

angioa or dyspooca a3 a linlting symptom in three
of them these symptormn were provoked dimng the
cxercise test.

bxs been reported to abolnh
ventricolar tachycardia (8 21 22) 1o the present
material two cascs were operaied on becanse of

value in uolated caves with severs entncufar
arthythmias bt there are no conirolied senes and
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the quantitative effect shoukd be studled by Joo-
gpindinoas ECG recording.

Hacmodymmrc observations were made ia 11
cases postoperatively Although 10 cases were im-
proved subjectively the O was low In the majority
aof cases as found by others (14) However [nonly
afew casey was (O determined both before and afier
operation. Accordng to the postoperative an-
tographic LV stndies the Q coold have been ex
pected to be higher as practically every case dis-
pMayed a decresse in end-diastolk: and end-systotic
volne and an increase in SV and ejection (raction.
This discrepancy may be explained by earher find-
ings that SV scconfing to anglocardiography b
harger than with dye dilutien (1) This ks due to
difficuities (0 outlinmg the LV inner contoor

Preoperatively the LY end-diastols: pressare was
correlated with the end-dmstolic volume. In those
cases [n whom a comparfson was pousible thn
preasare had decrensed  Postopenatively the end-
dlastoBe pressure was nommal in all cases but one
and there was po correlabon to end-distolic vol
ume. It has been shown that these paramcters have
a only Limited valne b predicting the sorgical re
at (14) Stiking correlations between cfection
fraction and other parameters of LV fonction such
as end-dirstalic vokume and stroke work, have been
foond s well as with the sire of the non-contractie
arex (17 20) The LV funciion curve was shified
ponopendvdyxmdunamlpmh:on(lé)

d exercoe test n fmp  the
vvﬂmmno{thalmﬁc-lmuh In thrs type of
pabemt the cxerche test b not intended to de
termine the maximally tolerated work load which
woud be potentially dangerous bt the bowd odoc
Ing sabyective symptoms or objective 1igm. 1o the
absence of such changes the tet was docontimued
becanse of the HR attained or cantiomsness. Four
patienits who before operation could not perform
an cxercise test, 1olerated at follow-op & mean foad
of 65 W Flve other cases showed an
0 the maximedly attatned work load with lower HR
duaring the test. Only m two cases coald the exercie
test pot be carned oul
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IDIOPATHIC HYPERTROPHIC SUBAORTIC STENOSIS

Jorpen Fincher Hamen OQle Pedersen-Bjergaard Poul Stage and Fritz Efsen

From Medical Departmext B wd.

Untversity Hospited Copenhapes Dcw&

sortic sienost,

raitral valve drscase, ventricober pepp] gefect, coromary

artery dmeasc, sad % cardiom yopathy withot
oatDow ct

bas attracted Increasing attention n the recent years

defined (2, 6)
However the diagnoshs based on history clinical
findings ECQ and chest X-ray is coasidered to be
difTicolt to estabiish (7 17).

A correct dagposls is fmportant becanse THSS

may be trested with gadrenergic blockery  odfor
operation (1_3, 9, 21, 22, 28) nd &d mat
beavy excrche may be important Ja the yorogef age

proopy THSS h a rare dmerse and cxn opsDy be

make a stdy of simple dinical
paramcters as mentooed above 1o ¢valuate which
findmgs arc fmportant for the diagnosss of IHSS

PATIENTS AND METHODS
Amceg 494 [uticaty with mortic stcaods IHSS was

tween 10 aad 165 mouHg, was found n the 27 patients by
eft heart catheterizaton 1a addition t these findungs |11
patienis had pressare differences of 1040 meHg over the
nght ventrkular owtflow tract. Al records were revised
with respect 10 fanly history symptoms sod tign  ECQ
s0d PCU findings, chest X-ay and daguotis ow the fint
sdmisedon 10 the Departmment. The y™test was wsed for
wtartgtical valiation.

RESULTS

Sexand age Secven paticnts were femates (mexnage
37 years, range 9-60) and 22 were makes (mean age
31 years range 6-56). Twelve patrents were below
and 17 above 30 years of age.

Symproms (Table I) Scven patients had no com
plaints when seen for the first time In the Depart
moent. They were sdartted because of the accidental
foding of an abooro! ECG or a beart munmur
When relating symptoma to age a significamtly
(p<0 002) higher pumber of paticnts nbove 30 years
of age were in functlon groups TV bad dysproea
It cotmection with exercise (p<0 %) and com-

overlooked, For (hese rewsom |t wn declded 1o plained of palpitations (<0 05) Al patients above

~

i
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Table 1 Function groups and svmpioms In relation
10 age In 29 parfents with IH5S

No. of petwzts
<Ry »¥Wy Towd

NYHA function group
1 10 3 1
n 2 1 1]
mv ° 3 )
No symptoms 7 ] 7
Syncope 2 4 6
Duxzy spelis 2 4 [
Anpra 1 6 7
Precordal oppres: 1 7 ’
Dywmpooea dutmg exerche 2 li I;
o
Penpheral ocdema 1 7 8
3 t 4

=
B
]

30 years of age had symptomms, Two of the three
patients 1a finction groop J had fdated and the
third compiained of heart palpitation.

Of 16 paticnts below 3S yrars of age six had attacks
of syncope andfor dixzy spefls appearing o ol hmng
or immediately sfter exercise Of 13 matents of or
abave 35 yeany of age six had syncope and/or dizzy
spells without relatfon to exertion, bot in all cases
there were heart patpitations In foor patents
syncope or dizzy spells mere the only symptoms.
Three patients with angioa pectoris were treated
with nrtrogiyeerm peror to or dering the stay in the

tensdty In the same patient from one day #0 another
and even sometmes disappear completely A low
Irtqucrryditﬂo!kmmmurmdlond.mluﬂcpncp
rbymmmfmndianancmx.Onwmcd:nh
was described as & murmur and on some only &
gallop rhiythm in the same patient. A mhral stap was
not reported fn any of the patents but in five pa-
bents several observers described a pronoanced 15t
heart sound at the 2pex No dhastolle mormur was
reported at the LSB A thrill was felt 1o seven pa-
tients nt the apex, in one at the apex and LSH andin
oncatthe LSBonly Theictus was felt in all patients
n 28 patients o the Sth intercostal space 1-2 an
lateral to the midclavicular fine 11 one patient inthe
6th intercostal space at the midaxiTiary hoe.

The BP measured by the cuff method vaned from
105 to 140 mmHg systolic and from 50 1o 90 mmHg
diastalic The pulse pressure ranged from 35 to 60
mmHg, being above 50 mmHg in 20 patrents The
pitse was quick in 11 patients and five had a pistol
shot sound over the femoral artencs

Phonocardiogram (Fig. 1) In 16 patlents a PCG
was available from the apex and/or the LSB In 22
patients an gjection murmur was demomsinated Jo
four cases oo murmur was present on the PCG in
these cases the systolic mormur reported at guscul-
1aton varied between grades 0and 3 from one day o
amother PCG from the apex showed In three patients
23rd sound n three a4th sound and in three botha
Ird snd a 4th sound In 10 patrents io whom a
dmuﬂxmmmwmﬁ]wnﬂupﬁyzhmnur:poﬂ:d

arment Inone patient the angma hed after
Iycern onc felt Increasmg dscomfort and in
? it was w rthoat effect.

Asxscaliation of the heart A sysioc gecoon
mormizr was heard m all patents In 14 pahents the
maxkmum of the murmur was at the apex. o 13 a1 the
left sterml border in the 3rd to 4th miercostal space
(LSB), and 2 tw o the prurmnr was of the same grade
a1 the apex and at the LSB In mne patients the
rovrmmor was besrd at the apex the LSB the right
sterml border m the 2nd nght mtercostal space
(RSB) and over the peck vessels 1ntenat the apex
the LSB and the RSB 1n eight both at the apex and
the LSB m one oaly a1 the apex and m one only at
the LSB The murmor acver excreded grade > of 6
over the neck vessels and at the RSB grade 4 at the
apex and at the LSB except in Two patiemts
Gyear-cid boy with a gradc 6 and a slender 29-year
old wormn with a grade 5 systolic mormur st the
LSB The munmur coald vary consderably in in-

Acse mod. scoad, 17
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Fig 1 PCG from the apex of 8 Moy car-okd boy with [HSS
ourTE
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Fig 2 ECO froma S7-year-old woeea with THSS showing
bat crily sod septal

Tett=] mVY

these paticnis & 3rd and/or a 4th heart sound was
seen on the PCG
On the PCG from the apex of 18 patients it waa
postibie to mestore the interval from the closore of
the mitral valve (M) to the start of the systolic
marmur and from the end of the systolic mommar to
the closure of the acrtic valve (A,) In 16 cases the
distance from M to the systolic marmur varked from
002 to 0 08 sec and the distance from the rystolic
T to A, from 0 02 to 0.08 sec Ooe patwnt, in
whom the murmur started at M and ended at Ay,
bad a severe mitral regurgitation shown at anglo-
cardlography and verified at sutopsy In one ps
tient the ditance was 002 sec from M to the
muTmuT which ended at A,
The electr were
to Goldman (5) rmd]ﬁcdfa'chﬂdrm-u:u\!huw
Hansen (8) One panent had a pormal ECO and two
bad REBB In 2| paticnts the ECG fulfilfed the
voltage critcria for left venuncnlar hypertrophy and
n 10 a Q wave suggestive of ventricolar septal
‘was present. None of the Latier patients
hed w bistory of acute myocardial mfarction. In five

1a14HL ool
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patients the ECQ showed combined hypertrophy
Iovolving both the septum and the free wall (Fig. 2)
Five patients had septal hypertrophy only (Fig 31
Nine of 20 patients of or below 40 years of age and
ome of oine patients above 40 years had sepal
hypertrophy (p<0 08)

In23 patrents the ECGshowed STsegmentdepres-
skon and T wave invernon in V,, Elghicen of
these patients had keft ventriculsr bypertropby four
scptal hyperirophy as well Foor were treated with
digoxine. Two of |2 patients below and seven of 15
patients above 30 years of age bad broad notched P
waves (>0 12 sec) fn lesd 1T as sign of left atrial
hypertrophy Two patients of 36 and 60 years of age
had atrhal fiorillation. Thus signs of keft atriad srain
were found o a significandy higher frequency in
patients above than below 30 yenrs of age (p<0 05)
Five of the 11 patlents with ECG signs of keft atrial
strain bad gallop rhythm at anscuitation and five had
dilatation of the left atriem on the chest X-ray

Chest X-ray The beart volume was calcutated and
corredated to body sinface arex (BSA) from cheat
X-rays 10 posicro-anterior and fateral projections

M"\—\/—~J\-—\fv r\__\ -

Fig 3 ECG from a 22 year-okl wum with [HSS showmg
?tpll).-:'mdos a1 sign of srpaal hypertrophy
ed~lm

Acta med sound 197
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Flg 4 Chent X-ruy from a 22 year-okd maa

showing lsolated bypertrophy of the Jeft vea
wornmd tung vessels.

Thecocd’mmuonu(lhehclnmdmmsdsm
ding to Meschan and Farrer
Meschan (16). Two patients had normal chest
X-rays The beart volume varied consderably rang-
jog between 310 and 720 m/BSA (mean 540) ioclud-
ing children. Six patients below and two above 30
years of age had normal relative beart volume
<0 05) The shape of the heart showed marked
™ atiom from normal to a diffuse enfargement
bly involving all heart chambers.
18 pstients bulging of the lefl heart border
etween the apex mnd the keft atriur as & sign of left
ventncular hypertropby was seen (Flg. 4) In six
paticnts the left venuricle was dilated Nine patients
had dilatation of the left atrfum (Fig. 5) and six bad a
slight to ion of the sorte.
Left ricular hyp andfor com-
hncdwimdﬂxuﬂnndlbelenmiummwmm
seven paticnts one of whom had dilatation of the
soria gs well. Five patients had & combination of left
ventricolar hypertrophy andfor dilatation and dilata-
tion of the mscending sorts. Five patsents had siges of
left heart f2ihure One patlent showed calcification of
the piitral valve
Family history Three patients had had young
xiblings who dwed suddenly and mexpectedly and
the father of onc patent died in the same way
Two patients had sbilngs with non-obstructive

Acte maed scond 197

cardiomyopsthy Two of the 29 patlents were sib-
Lings. In eight patients (28 %) & proven or saspect
ed family history of cardiomyopathy was thos
found

Other cardigvascular diseases In one patient an
atrial septal defectand [n another a ventneular sepual
defect was diagnosed with the phatinum electrode
and hydrogen None of the paticnts had arterial
hypertension when zeen In our but a
60-ycar-old woman had previously been treated for
hypertenuon

Other diseases Chronic lymphatic leucaemia,
acromegaly epilepsy and Friedresch s ataxin were
dixgnased in onc patient exch while two patients
wesT treated for thyrotoxkeosh

Diagnosis on admission was In scven patients
mlitral stenosis and/or incompetence In one mitral
incompetence or ventricolar septal defect in four
ventricufar septal defect {n one Adums Stokes ot
tacks and in ooe arterfosclerotic heart dhesse Coni-
renital heart drscase way sugpested n seven pa-
tients, and the remining cight patients were admut
ted for cvaluation of beart dhesse Nonc of the
patrents were admitted to the Department with &
carrect dimgnosis and pone on » suspicion of aortie
stenosis

DISCUSSION

The findings m our 29 patients are In agreement with
other reports (2) The higher mean age of our ps-

¢
Flg 5 Chest X-ay from
Gatation

S5-year-oid man with 1HSS
showing of the leftatricom iypertrophy of the feft
veutricie sed normal kiag reiseh.



tlents compared with that of cardier reported THSS
patienty corresponds 1o the Iocreastog number of
1HSS paticnns above SO years of age reported by
Hardarsonetal (9)and Whitingetal. (27) The most
Importent finings are a history of dyspnoea daring
or afier exerclse attacks of syncope and angina
pectors at auscultation a systotfc efecton marmur
with maximum at the apex of the LSB on ECG keft
ventricular hyperirophy and on chest X-ay
bypertropby and ciiatation of the beft ventricle. In
paticnts with smus rhythm a double apex beat, pro-
pounced peck vein prisations and a sharp arterial
palsc are prominent findings (2 L., 15}

The physical and hboratory findmgs differed be
tween the younger and older age groups (27). In the
younger age group most of the patfents were
finction group I attacks of syncope were related to
cierclse oo chewt X-my the beart volume was
often within pormal! Lindlis although showing ket
ventriculsr hypertrophy (15) and the ECG showed
u pathologic Q wave In S0% of the casey In the
oMer wge group all mtlents had symptom and
most of them were | function groups LIV with
dyspaoca, beart palpitation and attacks of syncope
without relation to excrche as the prominent
Tymptoms  ncreased heart volume on chest X-my
and sigos of enlurged left atmum or atrial fibnils
tion en the ECG

Nooe of our patients were sdmstted with a correct
diagnosts. This floding accords with that of Whiting
ctal 27} who reported that kess than 40% of their
paticnts were correctly diagnosed before catheteri
zation. They found the most Important differential
hagnos 16 be related to coronary artery
dneese (CAD) mitral regurgitation ventricular sep-
! defect and valvular wortkc stonosls This Is In
peement with our repoct except for the vatvuler
sortic stenoth The clinkal fiodmgs In fixed sortic
stenoals  the systolic ejection mommur with max
imnm over the basks and profection to the neck
vessels lhewc-kmcrulpd-c the low pulse pres-
stre and the diated ascending sorta 0a chest Xray
make this dlscase caslly dsungulshable from [FiSS.
Patients wkh combined THSS and valvular dncrete
subvalvular, supmvalvular  soruc xtenosis or
cakeified sortic val €3 without stenosh were ex
cluded in our series The clinical fladings in these
patlents are indlstingulshabic from pure Oxed sortc
sienosis and tbe correct disgnoss depends on
L d h ki emmima

uomll'
(19)/

Hiopathic b pertrophic s beortic 3t mosls 53

A PCG scems 10 be mott helpful m making a
cocrect dimgnosis (10 14) The aystolic murmear is of
cjection type and a delyy from M to the stast of the
systolic murmur end/or from the cod of the marmmr
10 A¢ from 0 02 to O 08 sec s nearly always present,
a3 demoastrated in our patlents gnd as reported by
Liodgren and Epsteln (14). This ks in contrast to
paticnts with rhewmatic oxitral regargitation or other
organic diense of the mitnal valve in whom a true
holesystolc mwurour s glways foond st the apex. [fa
holotystolxc omurmar at the apex Tns patient
with IHSS sn oganke leslon of the mitral valve

be expected as was the case in one of
Lindgrenand Epsiaan ¢ paticnts and ay w ¢ have seen
In one of our patients at angiocardiography snd

autopyy

The flndings of entarged ke ft atnom on chest X-ray
combemed with a dustolic and a faint systolic
mummur (| 3) and accentnated 15t heart sound (10)at
the apex cakeificavon of the raitral valve and atrial
fibrillation a2 scen in ooe of our patsents and recently
reported by Stabetal and Davidion (24) may com-
phetely simulate mitral valve disease Lack of mitral

snap and demonstration of an m

o at apex on the PCG shoald arouse a

of In these cases uhrasound

of the anterfor mitral valve and

the veniricufar septum may give a correct diagnoshs
24 25)

Angina pectoris, a pathologic Q wave diffoscly
enlarged beart or prominent left heart border on
chest X-ray combined with a systolic murmur at the
spex ought give a diagniis of CAD complicated
by peevions myocardial infarction and mutral regur
phation (4 20) IHSS and CAD may coewnst (7
13 17) as was the cass in one of our patrenis
with paradox effect of pitroglycerin who had a
complete obstruction of the right coromry artery
revealed at cotonary arterfography Sigm of keft
ventricular hypertrophy on ECG of an ejection
murmwir at the apex on PCO of 3 sharp arterial
palse and in some patents of parsdox cffect of
nltroglycerin, should lead to a correct dmgnosh.
The final diagnosis might depend on both haetmo-
dyvandc ogvestigation and selective coronary ar
teriography

A ventricular septal defect mught be sospected
becanse of  medmm to low frequency systobe
murmur with masemmm at the LSB Demonstration
of an ejectson murmur on the PCO  normal flow
pattern om chest X-ray ugm of left  entricular

Acse maed wcwad (7

!

l
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hypertrophy which is only scen bn ventricular septal
defect with large shunts and increased flow pattern
oo chest X-ray (23) should lead to a correct
duxgnosls.

Hypertrophic cardlomyopathy without outflow
tract obstruction may clinically be Indisti

n

honowshy W A Mohr B Dendashti | & Gabor

hypertrophic
nﬂu:lrw;ﬂano-.BdLHnnJ H9 |’71.

from THSS and the diagnosls can only be estab-
lished after haemod ynamic and anglocardiographic
examumtions {4 6, 18)
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DIAZEPAM [N CARDIOVERSION

G Fonsell R Nordlander O Nyquist and E_ Oriolus.

From the Depariment of Medicine lemraﬂ-ﬂmﬁ ptral

H ddng

Absrect Dozepem kas bewn wved 40 a0 iscreasing catent
Io carchoversion since volding general amsctihesis sin-
phflet the procedure. The present stody coucerss the of
Foct of dzrpam om BP sad blood gases bn 13 canes of
arhoverion. A modersie fall of both syechc mad
diastohc BP ocowrmed. The arterial pO and pCO, did mot
cimogr dpneficantty

Dazepam has been oyed to an increasing extent in
cardioverjon In recent years (1 2,4 5 6 7 8 9
10) since avouling gencral anacsthesia redoces the
frequency of complications especially the Inci
dmatpmnmﬂvemmbau 4) Using
dia s proce-
dumu'.holkibdbdpufmnmthnb(cd:lb
nol mandatory Diazepam s penerally chabmed to
peodoce ampest in nearly all cardioversion patients
without cammsing any troublesome cardiovescular or
respintory depression 2 4 7 8 9 10)

As we conld not find any systematic report be
hind this genenal opimon, we started the present
stdy of blood pressure and blood gases in
cardioversion with diarepam

MATERIAL AND METHODS
The stady conceroad | padicnts wich 13 cartoverlon

procedores. S were males and oix females sged 52 74
strial

thyreotomicosls, oms
Mhhhmwww-n

mmmmmamu
effective aobcvagwiant treatment for 3 weeks befors
carhoversion, f not contralndscated Duygounm treatment
was stopped 3 dayy befors the procedire Qunidse pro-
phytaxis way started 1-2 days before the comntershock

S eden

(quimkfine darub 1.2 giday) bn all patient  with chroasc
wrbythraia. The patieats bad fasied for ut least 4 houre
N premedication was given. The paticaty breathed sdr
throoghoot the was adoserstered
L mt rats of abowt 3 mgf2 ) min wmtl the patent
becams somnolart whh sherred speech of fell nsbesp. The
mldoaequrdmhdbﬂ-m!mdﬂmlmnnl

the bist fimpection. The evergy of the firet shock was set 0
100-300 W (zacan 177). 123 cases  second ahock of 300
W w1 nceded, which restored unas riythn in oo case

BP was recorded svery sccond musute

Iejection

4-6 raln after the brst [njection.
When alert xfict the proceders, the pationty were asked

¥ they recalled awythmg smplessant from the trestment

RESULTS

Delivery of the coontershock camsed tramsbent
arousal and tsmaily a groan or a slorred comment,
but when aleart 15-30 mm ter all patients dended
any unplexxant event.

The BP range was 185-110/110-80 mmHg be
fore the duarrpam hpection. and the minimom
values after injection and cardioversion were
145-100/105-60 mmHg, & sgnificamt decrease of
both pressures. The mavama! systalic drop in cach
patient showed a range of 0-50 mmHg (mean 19}
and the maxmal dastobic change of —~45-+5 mmHg
{mean—14) There was no correlation between the
darcpam dose piven and the maximal BP fall

The artertal pO range was 63-107 before and
60-108 mmﬂllﬁ.trthtdntq:-mltdtnbnlnd
change was — J +14mH|(man~7lTbtlru.~
nat pCO was 3044 before and 3047 mmHg afeer

Acsa med scand 197



256 G Forsselletal

the dierepam igjection and cardwvenfon a non-
signdicant dfference  The change vaned between
~. and +3 mmHg (mean 0)

DISCUSSION

The dazepam doses needed 1o produce somno-
lence/sleep and amocsia vary considerably in the
present senes between 5 and 45 mg Ly 1o our
experientce  elderly patents with congestive heart
failre peed the smallest doses and alcoholic pa
tients the largest. A high requirement in alcobolc
patlents has also been reported by others (1 7) The
apper dose limut vares In the hterature between .5
and 80mgl v (I 7)and was o the present series 45
mgiv l{aruuauhkdosea{dhupnmpmm
inefTective it has been that1v
sulphate should be added (1)

In the present scries amnesla was induced in all
patents In 3 pooled seres totalling 74 panents the
incidence of nonramncya was 5% (4 7 10) The
present stody coofirms the general statement of

the present study was the cardloversion procedure
as performed clmcally

The pO changes were osnlly minor but the de-
creasc in one patient without acute or chrom re
spinatary cusense from 85 to 60 mmHg kvries cau-
thoa especsally in patients with respiratory fallure.
In onc series oxypen S Umin was adminfuered
routmely throughout the procedure (7) Equipment
for manual ventilation should anyhow be availsble
13 occasoml cases of transient apnoea bave been
reported though they did ot require asshsted venu-
latron (8)

We have pow been using diazepam in all
cardioversions for 2 years and the only complics-
tions noted arc that the ampesin induced has been
tnadequate jn 2 of about 100 patients

REFERENCES

Glassman E. Duect camemt carboversion, Amer
HeartJ 12128 1971

Kermotan R ) Dlazepam in carbovenion Lascet
1 718 1966,

Lyuuus.ll & Chrks R. S J Anserthesia for

~

w

many reports that in cardk does
Dot cause any froubkesome cardiovascolar or re-
spiratory depression (2 4 7 8 9 10}

However the systollc BP dropped naximally 50
mmHg and the diastolic BP 45 mmHg (mecan max-
mal fall 19 and (4 mmHg, respecinely) A dechne
of this magnittde could theoreucally be cribcal for
the occasional pavent but may also oceur in general

esthesa. A meao pressure fall of the same

nm.d.eumLhepmemundyoccurmd&mn;

uchion of h in patients p
for cardac surgery whether barbaturates or
dmzepam (1 -30 mg) were ased (3) In that study
the maximml BP effect was oot reached ontil 6 mn
after the dazepam mjcction In the presemt study
ondy 2 mun had elapsed when the countershock was
elxated 30 the BP changes reported here probably
represent the pet effect of the mpectron plis the
countershock. However the tmmediate object of
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INVOLUTION OF POLYCYSTIC KIDNEYS
DURING ACTIVE TREATMENT OF TERMINAL UREMIA

Jorn Hess Thaysen Erik Christeusen, Antonlo Akreon-Zarma
and Borge Movild

From Medical Depertment P Division of b epkrelogy and th Departaent of Radiology
Rigshospisaler Copembagrn Denmark

Ak wect Followg inrtitetion of chrowlc dmbysls sdfar

steady bevolution of the kidneys. The mechanism and the
practical clnical e

1t s well established that polycystc kidoeys unally
are conderably entarged befare marked reduction
in renal function b in evidence (1) Althoegh the
nate of growth of the potycyst. Lidneys in relation
to the progressdon of the dnexe has not been
studied in detadl it appenrs bkely that the merement
in kedney size decreases during progressive reoal
mruficiency until the stage of teredpal repal fallure
Is reached.

Among mary other observations of pathophys-
sological and cfinical significance the sdvent of
chrome b Jysks and recal {antation has
mmde t possible to observe the development of
polycystic krdney disexso beyond the stage at which
the patients previously ched in termiml oremia.
None of the Iarger materials on dislysh and trams-
plantstion in patients with polycystic kidoeys In sftu
do, bowever specify this problem (2 4 %) While
perusing the iterature in preparation for the present
e we foond only one publication Tusirating a
owrked reduction | the size of tho polycystic
kxdocys of 8 37-year-old man two years after suc
cersfid graftmg (3)

The present paper supports and cxtends thh
observaton. I four consecutive patrents who had
their polycystic kidneys in situ for more than 15
moaths afier imstimdon of active treatmemt of
terminal urerma by dalyss and/or transplantation

17 T

a gradual reduction in Ludney size was io evadence
The bomger the period of observagon the more
pronounced was the observed involotron of the
polycystic Mdneys. The signiffcance of this finding
is discussed from tbe pathopenctic and climcal
points of view

PATIENT MATERIAL

1 the period Jan 1965 Jume 1974 H pabents with tetas-
ml romes dee W polycyvtc kxdosy disesse were trested
at Rigshoeplaket.

Nephrectomized patwnts Ooe papor wins tonlly
oephreciomized mﬂu dh!p: aod 4 werc rouﬂ)

pl.mn:b:.Fou’dﬂx5:-omnmﬁunowuﬂy
experence im 19651969 when briateral nephirectoary sy
canecd owt om Ebea! mxdicatom i the majority of all
matienty actively treated far sersmina) aremes.
Nomnrphrectomizrd peficnts In 9 paticnts, the poly
cywtic kidneys werw befi o sho Fhve of them, 2 ou chrom-
ic dambyus, 2 beck oa chrom< dialysh after rjection
of mecrokidney grafts wnd | recently tramsplanted wuh
necrokddacy kave been folloncd for kess tham 6 moaths
om active treatment. 1 these cases possidle changes m

and of chaxges im kiduey size hus been performal. Ther
cate bitiones are presenited below

CASE HISTORIES
Pastent ] woman, bora in 1930 (TP €2)
Famsly kitory Marked disporeon for polycyias kidmey
drscase on patcrmal side- sester wiffermg
Kiderys died from sobarachnokital bemarrhage fa 1973
Cowrsc of dieas 1 195 woute pyeionephnd fok
fowed by attacks of a0k pain mod imacroscopéc besanria



258 J Hess Thayser et al

st monthly to bimoathly intervals. In Aug 1959 kft-sided
hrmbotomy with pooctore of cysts cvident rebefl
Im Dec. 1959 surgicnl dralnage of right-sided perirema] ab-
scens, Rlsing serum creatinine sincs 1962 In terminal re
ml fmlare in the spring of 1970 st having freqoest at
ucbu(r:cwrunﬂnﬂp-hndbmnurh
n 1999 spec-
ﬂmdkhmy-nrnmhlm rema) anglogrems in
March 1970 and May 1974

Kidncy ond lver sitze bfore mransplansation  Both
kidmeys considernbly entarged from 1999 40 1970 No Hver
enlargement.

Transplantetion wes carried out without i

Diagnossic verification | v arogrmphy in 1964 Rem)
angiograms in Oct. 1970 and March 1974

Kidrey snd Bver size before sensplansetions end
dinlrsis Kidnoys larpe and resdily palpable between 1964
and 1971 No Iver entargement.

Transplantations and Salysly Trsplanted »Mhowt
satecedent dialysts with  secrolddney om Dec. 3 1971
Actte rdection followed by graficetony on Dec. 9 1971
Oun regabar hemodialysls between Dec, $ 197) and Feb 2,
1973 when retramsplanted with
still fupctionms.

o necrokidacy whick fy

dislyshs with a necrolddney on May 21 197 Immedlake
onsct of gralt function

Cowrse of disease afier traxsptantation No epsodes of
flank pain or bematuria after tramsplantstion. Kideey sizo
paduslly decreasing. Kidneys no fonger palpabie from
Sept. 71 16 months sfter prafting

Present status (fune 74 49 wonths after transphanta-
tiom) Exceflent clinical condition. Revalidated to boose-
work plet pert-ime work &5 secretary  Kidnoys not palp-
ablc No [lver esiwgement. Sernm aeatinine 0.09
mmoles/!  24-hour  endogenous  creatinine  clearance
80-90 mifmin BP 11570 Urhelenchnltﬁnjpro-
tefn/24 hours, srerle on cubtnre.

Comwrs of durase on dlalysis and after swccesyfal
Stoce 10 the regolar

srudmBy
Tonger palpable fn Joly 1972, 7 months after start of
hemodialytic reatment.

Present shmexs (une 1974 .\om-mhmﬂmd
dislysts and 16 months after srccessfol
Cﬂmnﬂytnpndmltﬂtbo.‘whéhm-xmﬁyh
previom job as accountsmt. Kidneys mot paipmble. Liver
4-5 cm below right costal margin (Tt b not possiie i
state from the records when the Bver which was mot

100 mg and prednisonc 2.5 mafday

Patient 2 man, bom in 1919 (TP 124)
Family bistory N known cases of polycystic kidney dis-
case in the famidy

Comrse of disease No deflnite wrologic symptorm., In
March 1971 exseamed by own doctor dute to urensc symp-
toms. Tranafered to Rigshospitabet with crestinine clesr
smce of 8 mifmin.

v Rexmd
andi Oct 1972. Aotopsy in Dec 1972

m Aprl 1971

predrsooe 15 mp/day

Patient 4 womwan born in 1914 (TP 139)
Family history Not conchnive.
Cowrse of shsrass Shght uremic symptoms since 1966
N flnk pafms or bemawmria. In termins! wemm {n Lo
Iv

Kidney and kver sdre before dialyris and b
# Nelther kidneys nor [frer were matpubie, powaibly
to orarked obesity

s asd tresplosmrion  Regnlar dhlym in

pal septicemia on Dec. 27 1972 Adtopsy reveaked  fow
1 on lerge cysts in the Hver and typical polycystic kid
weys Dessuring [6x (0x [0 cm ench.

toms Kidoeys nox palpabic, liver mot palpsble.
Patient] wan born in t521 (TP 139)

salfering from
polycydic kdocy discase was transplanwed &t another
hospital in 1973
Cours af disease Between 1930 and renal mmaplen-
tation In 1971 -nszltphodcldlhlkp-nmd
hempbrrie.

1971

fn 1966, ressd
anglograns in May 1971 sed Azrch 1974
Kidney and Bre size before dislysis and transplects
riow. Kidocyts palpebis sod slowly growing moce 16
Liver mot palpable.
Dialyrs and transpigntation. On regular dialyils be-
tween June 1971 and Dec 1 1971 -bc.m:phnadw
with & y which is st
formed
Cowrs af disease ox dislyris dww

xunmmnp.x;-ueu- 1973 30 koerper palpble b
An., 1973 26 months after start of diatyses sad 20 months

after prafting.
Present star (Juve 74 36 months afier josutton of
dlalyss and 30 moaths efier succersfil tramsplentaton)

larged. Sermm crastinmng 0 09 mmokew/l, 24-hour endogea-
ous creatming chearsoce 60-70 mlméin, BP [40-16Y
90-100 Unoe ks tuan 100 mg proteie/day lotersd

MACTORCOPIC Rising serum
1964 In terminal reoml fallasre in 1971

Acta med. scand, 187



ANGIOGRAPHIC TECHNIQUE
Al paticats with termtnal renal faliere are examaned with
reomd angiograms aed

§
8
g

idney surface fo polycysne
bidners with excecdingly low functon. [t was therefore
mecermry 1 sesrch for the most periphersl arserial ramif-
cations In the right and Jeft kidneys which ehoul be

canied oot by sighdy differeat tectmuques

RESULTS

Clinkcal sympioms and signs As Qlustrated by the
case hatories hematuria and flank pain subsided
rapldly following grafung (pat 1) a3y well as after
insthution of regubar dislysts (pat- 3) In the three
paticts in whom the kidneys wers clmically pal-
peble ( 01.1 3and4) they gradually diminished in
size and were Do longer palpable 16 months after
grafiing (et 1) 7 mouths after Institution of regular
dalysds (pat. 3) and 20 months after grafting (pat. 4)

Thus dinical symptoms apparently vanith loog

Table | Clinical dat of the four patients

Pat Bora

B0 Zex o Pamy

! ? 190 Before TP .
Afer TP

2 d 1919 Beforsdual sad TP [
After daal. aod TP [

3 d 1921 Before dul and TP s
Afier dal. snd TP [

v Before dml and TP o

Aficr duad. snd TP o

Involxtion of polycystic Kidners 259

&

nan

Flg | The most perrpberal arterial ramdlcanocs which
couid be shown to be kendead in two arteriogrems on
pathent | taken with an interval of 30 menth

wen

before redactloa in kidoey size bs in evidence. The
results are summarized in Table [

Kidney stze As described above, an attenmpt was
made to estimate the percertage reduction o kid-
ney sire by renal angrography Table 11 shows that
a reduction was found in all four patients and that
it was roughly paralkl to the active treatment
period

DISCUSSION

The present maferial of 4 consecutive patients with
thedr palycystic kdneys In stu for more than 15
months after inxthution of chronic hemodmlbysls
and/or rem! traosplantation demonstrates that the
kidaeys tnvarfably odergo a gradual in olathon end
thst the degree of shrinkage 13 roaghly proportonal
to the observation perfod Thus supports and ex
teods the only other poblished cbservation of &
simdlar phenomenon m & mak patient, who was

!

Paipable
kidoey
++

o

]

°

4+
]

+

[ b —
° ~ 8

o +to co oo
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at monthly to himonthly inkervals. In Awrg. 1955 keft-sided
limbotomy with pusctore of cysts withoot avident reef
n Dec 1959 purgical drainags of nght-sided perirenal sb-
scens. Rising serom creatinine since 1962 In termioat re-
oal fallure  the spring of (970 sl having frequent at
tacks of recorment flank pafn and hematuria.
Die erific ark n 1999 fnepec
toa of kKidneys at sargery In 1959 renal sngiograms in
March 1970 aad May 194

Kidney and Mtrer sty before ramsplansation Both
kdneys comsdderably entarged from 1939 to 1570 No Bver
enharpement.

Traxsplantanon was camied ool without

Dragmortic rerification 1v  rography in 1961 Rex
anglograms {n Oct. 1970 and March 1574

Kidney and Iver die before renmsplansations
diatysis Kidmeys large and readily palpable betweea
and 1971 Nofiver eslargement

Traxsplantations and dlalyss Tramsplanted it

ollowed
On regalar hemodalysis between Dec. 9 1971 and Feb
1973 when retramplanted with a oecrokddney which
Tl fusctioning.
Comrys of dscase om diabnsls and after sscceny

dialysts with & necroiddocy on May 21 1970 Immediate
onset of graft fanction.

Cowrse of disens after trexsplantation No cpivodes of
flank pain or hematoria after tramplanmton. Kidoey sre
gradually decreasing Kidosys no longer palpable from
Sept. 71 16 months after grafting.

Present sy (June 74 49 mooths afier tranyplants-
tion). Excellent clinical condition. Revalidased to koose-
work plas part-time work ;o secretary  Kidneys oot palp-
able. No bver enlargement. Serum creatinine 0.09
mmoksl  24-hour  endogenous  creatindme  chearance
#090 mlfmin BP L1570 Unne ks than 100 mg pro-
tein/24 bours, stenle on caltare.

Since to the regular hen
dalysis progmm (oflowing fulure of fire graft

Palycystic kidneys gradually decessed In dize were s
longer palpable [n July 1972, 7 months after start
bemodintytic treatment.
P eaent states (Jume 1974 30 months after insitrton
woeesthal

4-5 cm below right costal margl (It }s not posuble
stat from the records when the Nver which wis
palpable befors diafyxis staried to Increase in size
Serum

100 mg and predrisone 2.5 mgiday

Patient 2 man, boen in 1919 (TP 124)
Famfy kistory N known cases of palycystic bdoey des-
exse in the

Cowrse of dzeas  No defmite urologic symptoms In
March 1971 exxmned by own doctor due to uremic syap-
toem. T to Righ bet with dear
amce of B mifman.

Dia gnostic verification Resal sagiograme in Aprl 1971
and kn Oct. 1972, Antopsy in Dec. 1972
Kidwry and Iver size befor  daiysls and 7

0.10-0 11 mmolesfl  24-hour

genous creatinine clearaoce 60-65 mlfnin, BP 140-
S0-100 Urioe besa than 130 mg peoteln 4 hoory
sierile oo culture Medication. amthioprine 125 mg
predmsons 15 mg/day

F Haenwt 4 woman, born fn 1914 (TP 135)
Family kistory Not coochusive.

Course of dseuse Slight wreeak symptoms sinco (96
No flank patrs or kematnria. [n terminal wremia b Ju

1571
D n 1966,

Nether kidneys por biver were patpable, possibly
©
and transpleniation  Regular dimlyds in
.~ ly-Nov 71 Trnmsplanted on Nov 2 197( with necro-
kidooy Immedwie function, which remmned good il
Jly (972, when chrenk rejection was dizgnosed ciini-
cally and by graft blopsy Dicd in uremia with termi-
oal septicemmma oo Dec. 27 1972 Aoctopsy revealed few
1 cm harge cysts ia the liver and typical polycystic kid-
weys mensuring 16X 10X 10 cm each
Comre of disruse during dilysis and after ranplante
tion As before active treatment, no local arologic symp-
toms. Kidneys not patpable, brver pot palpebie

Patient 3 man, borm o 1971 (TP 133)

wremia ot the age of 40 A twi brother saffenng from

polycystic kidacy diicass way tremsplanied ot another

hospital In 197

Courre of disease Between 1950 and renal amsplan-

tatlon bn 1971 nomerous cpisodes of flank pain aod
bematoin. Rising serom creathuine since

1964 In terminal real fafture kn 1971

Acte med. scomd 197
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anglograms in May 1971 and Murch 1974
Kidney axd Bve stre before dlalysis and fremg
Hom Kidncys palpuble ssd slowly growing somce 1966
Liver not palpabio

Dialyst and tation. On regabar dialysis be
tween June 1971 and Dec. 21 1971 when transplaatst
with & which b st functioning wa1

formed
Cowris of direaze ow chalysis nd afier tramsplantetion
As before, mo fank pain, no bemmtwria. Kidoeys very

Kidncys otill palpable in Jan. 1973 Do Jooger pajpsbic
Aug. 1973 26 months efter start of ialys] s 20 mosth*
afver graftng

Present starns (Jwoe 74 36 months afwer insthution o
dialysls aad 30 mooth aftor eccrslul trasaphentation)

Bousework.
Larged. Seram ereatmine 0 09 mmoke/l, 24-howr cedope®
s creatinis clexrance 60-70 mimis BP 10-1600
90-100 Urimo kess thaa 100 mg protein/dey

tent asymptomatic bactenuria. Graft erogram nonal
Mcdication: arahioprine 100 o and prodasose §
mghlxy
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RENAL EXCRETION OF VANCOMYCIN IN KIDNEY DISEASE

H E. Nielsen H E. Hansen B Korsagerand P E. Skov

From th Firat Uedwa! U ersity Clona: and the Depertment of \edscal Bacterisloyy
Arke  Kommunehepust Arkas Demmark

mmwybmﬁxﬁm-mnmdnn-m

|4m‘hmh;dmmdmllnmctwy
vaacomycht, crestmne asd ™othalanake clearences

were menyared and foumd 10 be closely comrvimsed
Aller sl of tee mutial dowe and
stianmext of the serwm conceataton desavd. the
:En;nndonmbeuhhcdo-hbuhd

In patients with rena! insufficiency and in Lidney
tramsplant recipients infections with Staphylococ
cos arens and Gram-negative rods are & ery
common complication (§ 12). These bactera are
often resstant to commonly used antbiotcs aod
hrdmpe&uhﬂymmmmmm
blotrcs pmmt be ¥oyed soch m

»ged 21 37 years These patenty were smunc aad @
chronic imtermettent hamodnlyws. Bilstersl pephrec
tomy kad been performed o al and ooe had  moo-
fimctioaing rea! paft. Body weht vancd from 43 to
60 kg Sermn » 3 mexsered durng treat
ment of dnfechom cmsed by Staphylocoecm seren
(Fig. 1.
Geoap 11 consested of 14 petwmits wikh serom crea-
08 ad 19.) mg/100 ml Totha
kexrunce was 60-100 mlmn m ) patents
m 7 and bes dum X0 mbfmon w4 Other dafa
wre ghven m Tabke L

tmine
g
pi

METHODS

A cwprophune membrane, 1@ 1 am thek. va ued
duncg caalyshy wich varied from # to 10 boars

techmque w 3 employed (17)

ammycin, pentamycin and vancomycin  Ototou
aly sppears to be parnculardy common m pa-
bents with reml imufficsency unce the claninabion
o(thcumb:nmnhpdmﬂﬂybynyuﬁhebd
neys (3 4 6 15) Treatment of remal-nsufficient
Paticnts with these substances necestates mom-
toring of the serum concentrabon.

The purpose of the presen: study was to in-
Yobupie whetber vancomycin  admmestration
could be cakulated on the bwws of reml fonc
bon. We therefore determined the reml excreton
nte for vaocomyom fn pavents with vaning
degrees of remal mfficiency

MATERIAL
Exhteen pubens, § woran and (0 men xped 164
yoan wen sundied Thete patienty were dvded mto
2 groopr.
Group | conmried of 4 panents, 3 womnm and | man,

was sepphed by Amersum Rado-
chezical Cencre wrmum-mm.n,a
of vanco-
uychnmmmdmmdwcbynwd.ﬂ-
nom tcthod (M Drihes, 287 287 mm. were employed

and Defco medom 00 v ay growth lyer
wren PSTEL 19923 embedded
n wdotor Hfour cylndncal  bolr

coocentraton of 100 80, 40 0 end 0 xg'm! Do~
carters of M wiudxton zoses produced by tese dio-
bon weme wxed o plot

opon the expechrd
tranoa (dhrbon medam. 09 NaCl) Three so (owr
ooy of mhibbon  vre read for each dibmhon and the

Acse meed scuild
-~
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Tabde I Kidney function studles and excretion of vencomrycin-krdrochloride in rmqv n

CO =chronic glome miooephrith, CPechrosic py s, RATerenal ol 3
Pro- Serum Clearances (ml/min) Clearmnce ratios

Pat, Age tednurria
oo Sex () Disgmosh (g/24 ) @!0m) G Cor Crome CraafCo CrlCe
1 é 48 ca 36 b2 g 24 33 24 o 0.69
2 d p- ] RAT 11 9 9.2 16 74 0.1 oM
3 ? “ cr 16 29 10 17 L&) 0.30 o
4 3 62 Analperic

ur;w.by 13 ] 29 1% p- 3 16 084 097
3 ? 43 RA 0 24 0 n 2z 0.5 0354
6 ? ke CcP os 28 X 53 20 067 0l
'.7 g g P%Ac;nml- 06 20 40 61 2 00 052

cinoals o 314 5 & k. o4 44
9 ? k23 RAT 0 24 X [ » o™ 05
10 14 ] No kidney

dhease 0 23 56 33 42 07s o
u é 21 RAT [ P2 | 2 k] n .64 [X]}
12 é 55 N kiincy

disense 0 14 67 9 < on 0S4
13 4 -] RAT 0 10 n 1% 43 o.67 040
" é ca us 13 1® 12 101 098 0f2
Averago 4] 7 43 62 3 079 033
sD 06 k: n 24 o1l ol
8.E)M 02 15 99 6.6 o.a3 ow

[« seram
cla varied from $ 6 10 29 g/ml (mcan 18 433.9).

RESULTS
xp 1 In four antric paticnts serum concen-
s of vancomycin were determined during
< ose of the agent (Fig 1) As shown

mwmn 1 13 Voncomyem

in the Flgure the administration of 1 g vancomyc
per week was sufficient to malnta serum
jon. This dote ponds to 7% of
mal dose On the basis of the quite
scrum concentratioms between doses It can
concluded that only small gmounts of v
d the dialysts

Growp II In 14 patients (Table 1 Flgs
and 3) with ™othalarmte clearances var

9 HH H HH [l
2 ———
1 ] I
HOH OH
® W H Hoemodisirus
10
1
n H H H H H
10 e a—eee”
]
w H HH H H HH H
2 IL}‘V
o 5 10 15 20 23 ° 25 80 7 w
Dars
! rh of ssrom Fig 2 cearance 4 to Mot
tions jm patients [n growp 1. lLamate clesrance in group I



Cvancomycin
mi frmn

from 2.6 to 10 ml/mm and th

R nal excretion of vancomycin 763

Fly 3 Vascowych chanmnce compared
o creatmine clearance in groop 1T
of reml InwdYh y during vanco-

from 3.5 to 123 ml/min a good correlation was
found between €y, and Cype (<0001 re
gression amilysh and  -values given in Fig 2)
A good comrelation was also found between C gy
#2d Cer <0 001 regression analysis and r vatves
gren o Fg 3). The Ciud/C matio was cab
colated to be 07940 11 and Crun/Cey ratio
0.53:0 11 Clearance ratios were independent of
the degree of renml insafficiency Thers was a
oepative Hmit  comrelation  betwern Gy /Gy
and senmn albrumin coocentrations (0 03<p<0.1)
In a patient with the neplrote syndrome (oo 14)
the €y me/Cuu ratio was 0.98

DISCUSSION

The chemical structure of vancomymn b not
known but ity motecnlsr weight bas been found
1o be approximately 1800 (13). This substance
can form compleres in vitro with verioos pep-
fides (13 14). Vapcomycin is an effective drog
for the of with Tin

mycin therapy bas been described fn severely
infected patfents sand thas pephrotaxicity cannot
be nated out (1)

In fodividualy with normal renal fuanction 90%
of an sdministered dose of vancomycm s eliminat
ed through the kidnoys (8). In anoric patents ade-

lar fitration rate (GFR) bas previomly onfy been
investipated in dogs In which the C /Cx
ratio was found to be 0.69:+0 05 (10)

In smimic patents in intermittert bacmodo-
s of ¥
could be meintamed with 7% of the normsl dose.
which & (n agreement with previoms studies
Q@ 1m.

In patients with varying degrees of remal in-
sufficiercy the rate of elimimatfon of vancomy
cin was dependent on reml functron amd corre
mmmmmamnw

mate A noga

and 11 struins of Staph;

tive Hewt was between

®areus (1 9 16) Drog rexdstance hss oot been
demonstrated.

Therapentic scrom concentration dunng van-
comycin treatment of Staphylococtus sureus infec
ﬁonndnd&omloxompy‘nﬂdeptntcmupm
the semaibility of the strain being trated  Mink-
mum inhiblting foc &

C w/C ratios and serum albumin coocen
trations. In & patient with markedly redoced sc
rum afbomin concentration the C o /Cy, atic way
close to 10 which means that C ., was almost
identical w th OFR. Since vancomycm can
form complexes with peptides 1a vitro these find

wreus B reported 1o be bcf-;n 08 and
62 ug/ml B). Ototoxicity has been seen with con-
centrations between 80 and 100 xghmd (4). De

irgs can be by partial boding of vanco-
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of the GFR measured by C,. This may have been
due either to binding of vancomycin to serum pro-
teims or reab fon or backward diffusion of
vancomyein in the kidneys Since studses of bind
ing to serum proteing are not avallable the pres
ent stdy does not allow any cfear<ut conclo-
slon on this question

It cant be concluded that C,pee correiates well
10 the OFR and that the necessary mainteoance
dose of vancomycin can be calculated on the basls
of this valoe thereby reducing the number of
serum vaocomychn determinstions during treat
ment. Maintemance dose (ugfday) will thus be
Wentcal 10 Crage (mi/min)x 1t A%0 {minfd)xthera
peuhc senm concerntraton of vancormyem (ug/mi)
+7% of rormal dose {ug/d)—Corpe=Co X053 or
Cux0 ™

In remal insfTrcient patients vancomycin treat
ment can be cartied out as follows A normal
initlal dose is pven. Serum vancomycin messure-
ments are necessary doring faitation of treat
ment in order to be sure that s therapeutic kevel
fs resthed When the therapeutic tovel bas bern
obtained the maintenance dowe can be calculated
on the basiy of the above mentioned formula. If
a serum coocentration of 20 qg/md is desred the
maintenance dose will approach Co x0.53x1 440x
20m(Ce,X15) mpid +130 mpd 1o ssurc pa-
tients 7% of the pormal dose wiil equal rmam-
terance dose per umt ime
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MONOCLONAL IMMUNOGLOBULINAEMIA
ASSOCIATED WITH GLOMERULOPATHY

Herluf Yemsen and ATlan Wik

From Medwel Departeens P Dév ston of Nephrology Rigthotpialet the [stma nofogwce!
for

e

Discase Blepdanshopitalet Copenhagen and

Abstract Foor patients with bengn wonoctoral un-

14 L
descnbed. Immunobisochemical nvesdgabons of the
hmutdnln—cwﬁd:ucd] I:Ihcbarn-ﬂ'wrt

of
wwpolyﬂmlctllnlrpclﬂym-
macroglobalinecmia and maitiple mycloma. bt ia coo-
h’lﬂbﬂxmbnn:lpi-mnlctﬂpnﬁfmﬂanﬁn
cells only con-
w&uﬂamwmahmw

haprn Cownty N 1pitel Glostrup Devmarl

thu(lhebmeuwrvw“|pcﬁurmedlnmchp=
thent.

MATERIAL AND METHODS
Caxe ugtorre
Panent] A 68-year-oid male The famady hrstory not

od m:lmh\ywu

The nera dd not contam andbodies 1o plowserular base

ltn(ltd:r-x cryogiobaehim, sahtecicar Mctors ar

The mical technlque cer

taialy offers  clear sdvange over conventiomal bone

faarrow cytology b the strdy of patents with manoc] onal
mtmmooglobol resemia,

101966 Meltzer et a) (10) deter bed the

y H bad passed  resd stone 20 yeans ago
For the laat 30 yesrs he had wiffered from muscle pan
ewpecially in ok weather

In March 1970 be wes admutied so the Medwal Depart
e, Repshospaialet, becawse of  neph oo syndeome
The proteraoria wat 46 gf24 kb, serwmn cestimne 19
me/10 il end crrabamse clearince 79
mimm AP was 16070 omAg Senem cholesterod and

of essential cry ad i{

titly n three patients. § oce then th 5 combénation
bxs been reported by several lvetigaton [n
most cases the glomendopathy has been post
Hreplococeal glomendonephnns or rapidly pro-
wrexsdve plomerulonephrits of ankooe setrology
a .

Monoclonal fmmunoglobulmsemia mostly with
oat arculating cryoglobulins s found {n mutuple
mycioma. Waldenstrdm  macroglobulinaemia and
several other drsorders, among which 1ome are
termed essentin] monocicoal immunogiobulinae mus
&nu!o{hﬂ:kofh)wltdgelbdﬂlnlndﬂ'}y‘lnj
cmse The latter dhorder has caly once been de
scnbed in by with gh by
Kaplan and Kaplan (7).

In the preseru peper we report on four patiewts

@acrow
lymphosd cells with aa kregnlac mcienrs
of proagly busopluli cytopbam X-ray  of the sl
Pabvis wery mormal

Becawse of the nephrotic syndrome the patrent was
trested with predosone (0 mg day and arxtinoprine
100 mg  day for 4 weeks without any effect on pro-
temuxh or the comceniratiom of the M-componest i
serumt The patient wa  discharped om furoserade
ThersTy Al the kst control m March 1974 protesnnia wae
14 g4 b serom creatonse 3 mg/100 i and endogs-

of
wetrod of Wreke (14) was momual (Table I N
hypervisconity ryodromss or other sgns of Waldeoetrom
macroglobuhramia w ere formd

Asn
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Patient2 A 53-yexr-old ole. The pathert s mather had
had dabetes at the ape of 60. At the geof 4 a dagnoss
of dabetes meifims wat suspected in the paticnt but 5o
therapy was started I 1963 protdinurda was found. T
1966 the patient putsed 3 renal stoncs

1a March 1967 be was admitied to the Medical Depart
ment Rigrbospi becmrse of beadeche and fatigne
He was obese BP [80/120 mmHg. serwm crestinine 2.7
mg/100 m! and codogrmous creatmine clearance 43
mifmin. A protciosria of 510 g4 b was found Urnary
cxcretion of ghecoss 0-2 g/M b. Fasting phavma glucose
was mormal. A pervutancous kidney blopsy showed kobu-
lar g forebhts. Seram Ioed £2 M.

of 1ype IgG-x in & conceatration of (34 g1 The same
globalin (197 of total utine proteln) pus Bence Jones
protein was found n the urine. No id factory

M-component of the type [gG=in  coscentraion of
#/1. No rheumatold factory, sntfmociear factors or chrealat
ing cryoglobuling were found in the serwm. The orine
contained the same M-compoment fn an amount of 11% &
LhelozdprudnexcreﬁmNoBemeJmpmdu-r
foond im the urine of the booe marow de-
montrated 953 plesma cells, some of which were atyplesl
with vacuolsted ouclel and several noclef per cell Xoan
of tho keleton were withoot signs of multiple mryelorss.
The patient was trested with jntermitient dialysh eand
March 1971 ‘benbem.‘dvtd cadaveric kidney Atthe
tdme of of M.
hm“lunﬂ.mmau}dﬂylﬂm&ﬂlﬂ
antidoprine (100-200 mgiday) in combimton with sx
tracorporeal iradiation of the blood were given a1 in-

antinuciear {actors or cryoprotemns were found kn serum
The bone warrow contsined onty 25¢ normal plasma cells.
X-rays of the sknll, pelvis and vertebral spine were por
el

The patient was treated with thiandes and methyldopa
and wm followed o the Outpatient Department The
dney fumction deteriorated and i Nov 1973 chronic
imtermittent pertoncal dlalysis was siaried. The concen-
traton of the M-compovert in serm was at that time
umaltered Servm concentration of polyciom) Ig was por
mal (Table 1) and there were tfl no sipm of nmitipic

myeloma.

Patiens 3 A S-year-oid male. No famy mixtory of
remal disesse disbetes melitn  or hypertennon. At the
age of 20 the patient was succossdmlly treated with gold
salts for rheummsoid arthrits At the ags of 40 he w2
treated for a penod with glacocorticolds for the mme
disease. During the Last 20 years the puttent had consumed
Large amounts of analgesics becanse of joint pale. | 1966
proteimaria (2-3 gf24 h) was d} Serum

The course was uncvermtful and at the kst follow-ap i
Aprl 1974 the patient was dofng well with an endogemon
Crentinine clearance of 75 mifmin From the time of tram
plantation srtil Oct. 1971 (Le. 7 months) the orinc con
tained no prokein, but from this date ncressed wine
teln was sewm thus 1 the bast examination 7 | g/4 h. T1
conceniration of the M-component in serum was at ta.
tene 9.6 gfl The tame M-component was found o
Urime The bone marrow contsined 856 plasma cclls sad
o in the first bone marrow specimen soome of these
were atypical X-fays of the skeleton sbowed mo eigmt
of maltiple myeioma. The concenimtion of polycisal
Ig was mormal (Tabic I)

P demt 4 A 7l yearokd female. Her dsughter hn
chrookc kidney discase For severa! years the patient had
suffered from nocturmal dyspnoea and ECG had shows &
WPW block.

In Aug 1971 the patient was admitied to the Medcal
Depariment County Hospital, with 8 s+

was pormal
In Dec 1969 the patfent was admited to the Medsead
Rupsbospiralet, in terminal praeme Scnm'.l
oc was 10 mg/100 ml and

phrotic was 8-12 gf24 b serom
creatinine 20 uujlwml.mdcndqmoucruﬂ-h
clesrance 38 mlmin. Serum contained an IgM-x M-coo-
ponent 1n & concentration of 9 g bt po rhetmatold
facaors, The wrise

wm1 about 8 ml/min  Protenarta was 4-5 ¢/24 b

was normal N subjective or objective signs from tee
sants were foand A kKidpey blopsy was performed. A
h wiogrea) dagnosy win diffical) 1o exabink becaerse of
scarnag of the lodney thsoe but compnbie with chronl

No signs of

kidoey alterations or smytosdosss were found A blopay of
the rectal mucoss wa pormal  Serum comtsmed an

or
contained no Bence Jones protein. The bows marrow
was normal with S platma cefs. X-ays of the shal
ertebra! spine and extremities were narmal. No hyper
vixcodly syndrome or other dgns of Waldenirio$
macrogiobulipmemis were present. A kidney blopsy
show ed “minimal cheoges

The patient was treated with predeisoss sod hed &
compicte remission of the nepbrotic syndrome, aad pred

Table I Afonocfonal and poivctonal Immunoglobuiins in serum (gf) and histological findings in bowt

marrow

Pat. no. M<comp [gG* IgA IgM

) 1 76 12 (2.4
134 12 1.0 o67
10 174 061 0s2

6 2

P

100 06.

Histolopxaal fladings ta boone marrow

165 normal platma cefl smd $ % lympboid
cells

% normal playma ceils
9% playma cells, some with vacuolated

25 mormal plasma cells

y



Vonodoral imma oglobxlinaemia a d glomerwlopatky

wwooe wat withdrawn in Nov 1971 1 May 197 the

seccess. Proteisom perdsied in s smount of 2-3 ¢4 b

Thercfore I May 1973 the Ureaiment wes sopphemented

ﬁmcﬁwﬁe(mm-ﬁnlnmmm-m
proteim sod

was

194 At this bt folow-up serwm crestinios was |1
mg/100 ml emdogenss creatimine clesrmace 41 mUmin
BP was 150/70 wmHg. The woe cosixined no protels
aod the winery sedment wws pamal Polyclom! Ig
were marwal (Table 1)

67

fwocescence techiqee  Sera wearv scrvemed ar b
boos 11 ) 4and 1 6 og sl N0 ddocd FTITC
bedied aatfseroe for buman @ 4, 7

bt
and A chatuy (Dekopatty A/S Copenhagen).

RESULTS

In patients | and 4 wath aa IgM & M-compoocnt in
serzm 835 of the monodonal bone marrow cefls
cootained g chatos and 96 and 72 respectrvely
comtained xchains In patients  wund 3 with an
IgG-x M- in serum the corresp
ﬂp:m‘m% 97 and B85 respectively
I cells a5 a p of nucieated
ccﬂ:v.trv&c(eruﬂncdin}p:ﬂeﬂlmdmwdfrﬂn
6.3 to 122, In petients 1 and 4 the Ig-contaming
cells were predominantly tymphokd, and m patients
2 and 3 mainly plasmocytold (Table 1) No ant-
dics were

fouod in any of the patients

DISCUSSION
lntddlhonlopdmwithmﬂdpk mydmm- d

l“-‘!:'ﬂ."‘hh FITC-sautf-x mod TMRITC-ma16-A

basement
Cryostats sectiout of sarmal baman kidoey trme (46 p

Om s
immunoglobuling are encoantered among patients
with cancer amyloidosis and leokaemias These
disemses were exclided on cluncal or bistolopeal
grounds |n the present patients

As monocional Ig in plasmz can be found in ap-
parently healthy persons especially in oid age (6
13) there coukd have been a chance sssociation
between benign mosocional immunoglobulinserls
and kidoey discase in our patlents However s
remarkable that all the patients suffered from a
gomerulopathy and not from different renal dis-
orders. Furthermore such an assochtton would be
nare the low of both disesvex.

Thick) served 23 smbstrane for detechon of
besonemt opbrane axtboces by beditect mnmimmo-

Therefore it s tempting to postulate some kmd of

Table I [mmuxokistochemically determined reiathe perc atages of bome marrow cells comtaning y o
aad pheary chains and x and ) light chains AMorpholotree! feature

Pat Ceh comtatrrng beavy and bght chass (5F)

»a. b4 - A

”
15 2 L]
kel

122

Py
dRs 2
o o

1
2
s

-
wo

1
” 1
12 n

Ig-contameg cely 100
wnckeated cefi
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causal relationship between the monocional im-
munoglobulmaemia and the glomerulopathy At our
present state of knowledge the two mUwccncdc
handsms for the induction of gt 1 s
should be consldered one lmol ing type 11 reat
tion between antigh
anubodics glomendar basement membeane and
complement Jeadmg to damage of the membrane
the other involving type 111 reaction due to immune
complex deposttion in the glomerub The latter
mechanism Is thought to be the more common We
cannot say which of the two mechamsms Is the
most likely in our patients, since no immunotisto-
chemical studies were performed on the remal
blopsies The oaly earlier report of monoclomal im-
jed by gl d
pathy (7) did not inchxde immunohistochemical
studies either The Iack of antiglomerular base
ment membrane antibody activity in the cra does
not exclode type Il reactions as such antibodes
may be completely trapped in the glomerul (9)
Serum electrophoresis ded not indicate aggregate
formation of the M-components but this does not
exclude that the M-component might participate in
immune complexes

n combima-
toa with rheumatold arthrals has been described by
severn] authors (3 16) The M-camponent often
shoued amtiglobulin actinty In our rheumatoid
arthnts patent (no  3) such activity of the
xomponent was not detected However the pos
l? rema 1y that the M-component might have
Ly activity apinst creulating autologous
igens
Finally the M-component might rtaelf act as
forcign anugen tnggering amibody production and
mmmune complex formation As none of the patients.
had circulating cryoglobuling  the pa(hogcnedc

M-component in the correwponding sera sugpest
that either 1) the monoclonal cells secrete fess I
than polyclonal cells 2) the M-<compooent |
hypercatabolized or excreted very fast, or 3) mowt
of the polyclonal Ig is produced In lymphold orpam
outsrde the bone marrow At present none of thewe
possibilities can be excluded although the kst o
scemns the most Ukely

The results of conventioml histologlcal and im
rmunchistochermeal investigation of the bone mar
row In this stedy shows that onfy the btter in
vestigation gives a true picture of the sctivity of
the bone marrow I prodocing M-components i

lonal i 4 sbulinaemi

The experience gained from this study seems 1o
indicate that both the percentsge of Ig-containisg
cells wmong the pucleated cells and the relatise
percentage of the Ig-contairung cells constituted by
M-component-coniaining cells are refevant in at
temping to differentizte between bendgn and
malignant plasma cell proldferations Obviously
longitudinal studies of theso paramcters are even
more important for this distinction
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THE EFFECT OF NOREPINEPHRINE AND THEOPHYLLINE
ON BLOOD GLUCOSE PLASMA FFA PLASMA GLYCEROL
AND PLASMA INSULIN IN NORMAL SUBJECTS

Krister Arnman, Sven Carlstr8m and Jan I Thorell

Frow the Departremt of Internad Medscone A Unhevsity Hospitel, Lind, and ke Instope Laboratory
Matmd Gemera! Hasplitol, Maim3 Swedon

incremsed and Epolyms stnodated Thaos theophyl-
boe and catecholamimes both mcrease the cAMP
concentration, but thelr effects are medusted via
scpanate enzymahc mechansms and it is theoret-
cally postible to expect an additoml cffect when
both drogs are grven.

The present stody was started &3 tral to ehoa-
date 1) if theophyline in vivo bas an effect oa the
lipolyns and the Hped mohllization, &3 memyered by
the plasom free fatty achkd (FFA) and the plasma
gycerol and ") if Aline 1n
vrvohmbcrh:ruxudnﬁpidmdxhnum odoeed

by el 3 results of thes study
bave been published earber (5)

Theophylline was ghven us the caly active deg. there
was o lucresso n the biood phecose bot the plxsma nsalln
conceniration rose Wightly

Thoophy (oo bas been shown to exert a stimudatog
effect on the Epalytic process m adipose tisne in
animals (2) and on buman adipose tissac in vitro (3)
According to the curremt theory the Lpolytic
effect it medinted through Inhibition of the phos-
pbodicsterase activity which enzyme comverts

MATERIAL AND METHODS

Eleven apparently haahthy mels voluntcen, aged 2344
yours, were sincied. The walbyects wers dmided it prowp 1
=3 meen apc 27 yoan) and groop [1 (e=6 mesn see 30
yran) and each wdk vido! was exasned on Two occxRoes
o0 defSerent day.
mmwhmmmmm
w the fartwrg sinte. One cathetrr wws inseried imto the
brachm) artery and ons w30 oac of the cbidal vexms After
d:unun'hmr’ ren-i\h:dﬁ.d—m‘lllmm'“

cyclic AMP (cAMP) to nactive AMP Th yIE:

Cemtration coatrobs the mte of lpolyxls coose

quently stimalates Epolysts.
The catecholamemes, on the other band exert in
effect on lipotysis by of the Tl

biood sampies

ﬁnnu-hlccﬂn-' The drmgs wore miesed donog v

consacuthve penods of 10 £ cach w bereaftar tha sabjects
rosted for 60 mm.

The sahyects i gromp [ were ca ouc occason grven 75 mg

during the frt 10 oo aed 10 m] theophyl-

hoie  ACO (wmnwmmm

receptors In sdipose sy casiog an activaton of
the enzyme adenylcyclase, which converts ATP to
CAMP As a remlt, the conceptration of cAMP Is

g 10 mn. O thx

gmwmammmwumm

toeophryTnire doring the second perfod. Thas, the lodi-

viduals scrved 83 thew own cootrols.

1 proup I the sbjects wers pivem 75 48 sarvpiospbone
Art =t
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Table ! Hemohnamin data

"

\tﬁﬁg[:::;‘%

dunng the firut infirdon penod on both ocorvkom, 1wy
followed by 10 md theophyflumine  ACO the sccon
1nfusion om ong oceation and by physiological sakine o th
other 1n this group 100 Ibe sobyects served as thelr ou
control

During the whole caperimenta! period ECO wat ne
corded and d rect meawrements of the latraarterial B
were made & intervah Blond sampies were dn nm 6
amd 30 mem before atthe stanofasdut [ 3 3 K11 131
and 18 min durieg the infustons. After the Lofuskon Hloo
samphts were drawmat 1 23 .5 78,35 40 65 mad $0rwn
The thood was collected i test tubes contxdning heparm
anticomgulunt,

The blood samples were hept m e water and plnay
way separated within 90 min. The whole experiment wa
performed i the Departmeat of Chinkal Physiology Un
versity Hosplwa! of Lund, Sweden

Pasma FFA was ttrxted sccordiag to Trout etal {13
Plsma glycerol was detcrmined accordmg to Larelan
Tibblung (9) and blood gocose accordlag w0 Mark (11
Plsma jowln wa cxtimated with the method of Hedn
.

RESULTS

The plasma FFA plasma glyceral blood ghucos
and ptasma insufin concentratods in group 1 derke
the experiment are fllustrated In Fig. 1 It s appat
ent that the norepincphrine and theophylime nft
swons incressed 1be concentrations of plasma FFA
plasma glycerol and blood glucose The plasma fmu
linlevel rose slightly paralle! tothe increase inbloo
glucose.

When the individuals in group | were piven salin
23 the first infusion the following theophyfine 1l
sion cansedd a rise inthe plasma FFA and the pam
slycerol blood glucose and plasma Insnlin concen
truitions in group Il When norepincphrne was give
showed no varmtions  The plasma insulla level ros
shightly but significantly

Fit.  shows the mean plasma FFA, plsm

Before fwuon Dunag infuson T Duning inf wsom 11 Atrer infusion.
-~
s BP BP 8P
Combiations of
Fofiskoms S D M HR $ D M HR S D M HR S D M HR
Gromp I( =5)
Theo 16 71 % & 138 4 IDa We 1T N L
N Toee 14 67 85 2 16 6 5 mm % % rsT % 4
T 1 64 85798
Neep+Theo e B os DS LTI T}
Neep+NaQl e 19 T 6 1S 6 B 35 M6 6T AW
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siycerol blood glucose and plsams fasolm concen-
trations in group 11 When morepinephrine was pven
8 the only active drug. (oltowed by saline there
were rhesinplasoa FFA plasom gtycerol and blood
phucose of the same magnitude a3 in group I with the
nme infindoms. When bowever the il

Nor pinephrine and theoph[ne oxdles 2173

The hemody matic date are surnmarized in Table
I In group I the mesn mtraarterial BP rose and the
beart d when nor was gdven
ay the firt infosion. When maline was given, no
variations were noticed. The subjects [ group 11
show ed on both occasions a nse in the mean arterhal
BP and a bradycardia following the norepinephrine
infusion

The theophylline infosion caused no varlations in
the bernodymamx paremeters in either group

DISCUSSION

These stodics indicate that theophyllamine is an
-:ﬂvemmthlotofﬁpdyd:nndﬂpldrmbﬂhnﬂmiﬂ
vivowhen d a1 the pla
FFA end glycerol Tbcru-pcnseth:othﬂlrdm
was delayed a3 compered to the rorepinephrine
resporse This supports the view of dbsimilar
mechanlams for the effect of norepocpheine and
theophyllamine on the lipolywus. If ooc accepts the
theory that their effects are related to an increased
production rate of adenylcyclase by the formeranda
decressed degradation rate by the katter oae would
expeet the combined uxe of both egents to result in
exaggerated respooses reqarding FFA and glycerol
This wa the case and furtbermore, these combined
responscs bad a 2phase character as A the two
stimulants worked i an uorelated manner
Theophyllamine given as the only drug Inducedn
small rise in iulia in spite of the absence of changes
inblood glocose. It is known that agents wisch ruse
the concentration of cAMP in the B cell cnlance the
flucose- timalated redesse of insmlin (10). though
this effect 13 not scen in the abseoce of gocose. But
the marked increase in FFA may have cxericd an
influence a1 well It has bern reported that experi-
mental elevation of FFA in dogs sthnalates the re
leasc of imynlin (6). In man FFA alone does pot
stimul. d msofin (10 bat may
enhance the respome Lo other stimuli (1) Combined
enhancing effects of CANP and FFA may therefors
cause of the B cells for ghucose to the

mors pronounced, lasted longer and showed
teodency towards two maxima.

The blood ghocose curve was the same on both
occasions n group IT Both curves showed a slight
riss and a concomitant shght nerease n the plasma
lesufin bevel.

15T

exterd that the basal concentration of gincose 13 kigh
enough to nduce #n increased release of fosafin. The
even higher iomlin respome roted 1o the nor
epinephinne experiments when the glocose kevel
rose sEghtly #sthen probably first an exaggeration of
the same dTect
The lpolync respoase as well as tho

dynaeuc dats when norepinephrine

Art
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as the only active drnug, were in agreement with
arlier findings (4) Theophylline showed no
hemody mmic effects,

Theophyliine is commonly vsed m the treatment
of asthma broochmle and cardac insuflioency
Judging from the present results it s able to carse an
elevanon of the plasma FFA concentration. kimen
ct al. {8) have proposed that rused plasma FFA
levels may induce anthythmmas in patrents with
myocard infarction. If thelr theary s cosrect,
theophy Liine shoutd perhaps be avoided in the treat
ment of ardac msufflicency m pabenty with
my ocardial ingry
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PORTAL AND CUBITAL SERUM INSULIN
DURING ORAL, PORTAL AND CUBITAL GLUCOSE TOLERANCE TESTS

B Lund A Schmidtand T Deckert

From Medical Departwients of Steme Memorsel Hosplial Gemiofte
and Copenhagen Cuty Hompitel Copenhagen Dewmard

intrapoctal infusion of glucose 10 the dog Increases
the insolim secretion without any change in the glu-

Abstract Orad by amd ] pocose toler
mace Aeaty hare beea performed oo 7 poo-obese won-
dmbedes, mad glucose and insolm ™ cose
baen foliowed  the paipheral wnd portal A

ol gucose tatake A bigh portal conceptre-
Hom does mot © the berutt  wpaaks or
relcas of pocose.

Onl intake of d-glucote Is known to be follow ed by
A stronger insubn respocse than a cormesponding
Ly giocose iofusion (13) but It is not clear which
factors are Tesponaible for the difference. Yanous
fotestinal hormanes—gastric mhibytory peptide (5)
secretin (4) gastrin (18) entero-glucagon (15 22)
and {msudin-relesting polypepode (21)—have been
suggeyted, but pervous sumah (8 16 20) and
L"’?’mﬁt factors (7) have been memboned as

The present study was dealgned to investigate
whether hepatopeme factors play a roke In the
Potentiated inmulin response 1n man folkowing om!
latake of ghicose in other words whether  high
portal glucoes concentration is abie to ibcrease the
secretion or decremse the of insulin

on m the systemk arterial blood
indicatmg an extrapancreatic ghucose-senshive reg-
ulatory mechaotym Kapian and Madison (10) found
hepatic extraction of insulin 7 to fall with s ng
glucose concentragion 1a the hver ind cating a re
duced hepatic efimination of nvulin at high portal
glucose concentrations

We therefore stodsed glucese and  maolin con-
centrabions in the portal and cobutal vein of non-
diabetics during oral mracubital and otraportal
shicoae tolerance tests (GTT)

MATERIAL AND METHODS

The materm! comprses ame panents, tested ow 3 dlfer
em days, 510 ciys wfer lmparctomy mrvolving
cholecysieciomy @ seven xad  rphoratory opersthiows be
o of e it (w0 Seven of the patents (8 femmica and |
male) wero and

(man 57} Two patents wers
their blood mipar kevel axcesded 150 mg/100 m) 120 mw
et oral admmistrabon of gucose During the aperation

mobelized and had ormal peertinal hepatc end resal
Tencon

On the first test day the pasents recerved 10 § 4-plocose

Grosgh cobsal em. asd the same perameicrs  efe

It has been demonstrated by Goetz et al (7) that

On the tard test day  ghocowe mfumos w3 p @

Arsa med scond 197
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deterramned a3 oo the first test dry  The ghocote sfomon
e was adarsied 20 that the giacose concentratons n the
peripberal biood were comparstie 10 those obtared with
he ol phucoue kaad

On a7t Hood aamptes from te poral e, haematnont
w23 determimed to nude oot ddubon from the salme exfb-

scrmmed by the sobid phose imonoasay techrsqoe of
Wade (249). The int-ermay corfficent of vaaoon wa
257 intor-aamy coefTicent of varlston 1247 The df

Arts med swnd T

Cerence bets ¢en wnfin and glocose concentrasen
the vanoos tokcrance tests way sascased by Smaemt
tent for pumred dats

RESULTS

Fig 1 g es the plasma glucose concentratrons M
car capiflary blood and in cubital blood dunng the
oral intracutxtal and miraportal GTT It cvident
that durmg the 1 v joads it was possidke (o atm
glucose concentratrons of the same course a thot¢
during the ol glucose koads

From Fig. 1t 19 apparent that sfthough the o~
cose concentration perpherally (1 ear blood and &
the cubrtal ein) dsd por differ signdicant!y dunsg
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theormland the Lv ghicose loads (Fig. 1) there was
a connderable difference from the glocase concen-
trationt [ the portal veln. In the portal blood the
pucose

the cubltal and portal vens durmg the tests
shown in Figs. J and 4 From Fig. 3 {t is apparent
that the josulin concentration in the cobital vein was

rose sbruply immediately of

ter the oral intake of glucote, and s early as 3 min

after the intake it had incressed by M mg/100 ml

The portal phreose cancentration during this test

proved to be significantly higher for up to 45 min
than during the cubital test (Fig. 2)

The mesn insdln conceniration in serum from

nfﬁ

fgnificantly higher after oral than after intracubital
edmindstration of ghuicose.

Cubital velo insulin coucsntration dutieg in-
traportel glucose infubon showed marked varda-
tons In pstients showing slmost complete agres-
ment between the glucose concentration peripher
ally during the conrse of all three talerance tests
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the cubital veln imsulin concentrathon in the portal
folerance test was identical with that dunng the
cubital tolerance test and lower than that dunng
the oral test (Table 1) In olhers the cubital vein
nsulin concentmation was on a few occasiom
higher during the portal than dunng the oral foad
These tagh values were invariably preceded by
tugher hera! glucose On an
verage the imaulin concentration in the cubital
“nwas tnghet following portal than following cu-
tal mfusion of glucose However the difference
was not igndficant The insulin in

20t | 1010 0WHMKKVIBUODI NOKI BOIW IO IG -

——s ORAL 1T
~~e INTRACUBITAL OTT

Fig 4 Plavrma iowlm i por

2l blood following ond and

intracwblal  glucose  lowd
IS (meant3 EM )

Flg. 4 sets out the Imulm concemratlons ia the
portal blood during L.v and oral glucose loads Un-
Iike the findings in the culutal vein there was a0
difference in the insulin concentration in portal
blood apart from the 10 mm after the commence-
ment of the infusion which marks the well knows
biphasic fnsufin response during infusion of glo-
cosc

DISCUSSION

The object of the procedure was 10 attaln a urfom
glocose around the B-cells afler the

the cubital  ein following portal idfusion of glucose
was also not sgnuficantly lower than that following
oral admnstration of glucose

ddferent routea of sdministration in order therety
to sccure a unlform ghicove-induced insulin re
spome From Fig 1 (A) It may be seen 1hat the

Table | Plasma giscose and tninlin in o patients with acarly idenrical glncose concentrations derint

the glucose infusrons

Olacose conctutralon m camftary blood 1 sulla m cwbital puyms

(mg/ (00 emd) (uUtmi)
Thoe (mus) 0 15 D 4 & 120 0 15 30 4 60 1Y
Patlent 3
Onl P4 1% 16 T8 0 0 o4 » oy w ¥
Iatravenous s 135 1S 10 13 916 ) n o«
Totraportal uonm o191 nus 47 o1 oW N M L
Panent §
Onl glacose PN 1 a1 e 1% 16 LI s R -+
Imravenouy B3 132 e 26 10 6 4 a » W -
Ixtraporal 712 1 1% 0 17 B 4 a0
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mean plasma giucoie concentration (o the aapd-
farfes of the earlobe did not differ after the different
forms of admindsiration. Provided the blood flow m
the capillaries of the iaket thsue does pot alter Rs
directron with the differemt tmodes of adminfytra
ticn the capilary pbvma glucore concemtration
around the g-cells must also be comidered 1o have
been compamable after dufferent routes of admmrs-
tnbon. Accordmgly a ddference in the cubital
serum nsulin concentration must be doc to nom-
shocosc-induced changes m the secreton ocfand
chmmanon of msuBn Fg. 4 shows that the imufin
coocentration in the portal vem during oral and
cubital OTT did pot differ although the cubual
fnvin ion following oral

wrs dpmificantly higher than after cubstal gicose
infusion. This might indicate the same [osalin secre
tiow during both tolerance tests but a reduced
dimination of insnfn in the bver during the om!
shucose load,

Ttis possitde, bowever that the blood flow in the
portal  en during ora! glitcose boad is greater than
duneg an Ly ghucose Joad. At least it has been
demonsirated by Arpould et al (1) that the
wplanchalc flow in dogs increases during ool ghu
coc koad haden ot al (9) bowever found an
unchanged portal thood flow fn dogs following in
traduodenal mdminfuration of glucose. During an
L gucote infusion the blood flow In the pancress
docs not aiter (17) We were nrable to measure the
blood flow In the portal ein in our cxperimental

(B5-5ISE after all roues of admintiration). Accord-
Ingly we are unable to answer the question whether
tosilin secretion dunng or glucose Joad m in-
cremied or unchanged as compared with imsalin se
cretion during the cubral glucose load but we con-
Iidu':dhmumﬂymnhepuulb(oodﬂowu
mcreased durmg ofal ghicose intake. However an
sxchanged portal mdm concentration at an o
cresed flow in the portal vein during ot ghicose
Josd rmuet signdy an increased secrebon of insulin
Whether climination of (nsufin | reduced durmg
oral ghicote Intake s k quetion for futore studies
Genuth (6) wes umable o demonsirate cmnges m
sl elimination during 1 ghucose tolermnce
teas and Kaden ct of (9) demonstrated an un
chinged oc increased jordin einumancn | dog
during duodenal GTT There are o accessibic re
porty clucidating the eimmatron of insolin in man

Portal and cubitcd sersam woalin 2179

dunng ol ghicose loads. Kapisn and Madisen s
stodies (10) kave been criticized (9)

Thos, while it is likely that salln secretion dur
ing orad glucose loads is greater thae during cubital
glacose loads |k bas pot been cluadated whether
high portal glucose concentmation plays any role in
this connection

The present stody has shown that the portal ghs-
cose coocentratron ks signdicantly higher during
oral than during cubrta) admitestration of glucose

oral and |v sdminbtratons respectively To
prove or disprove this the above mentioned pormal
glucose ifusdons were performed, in which the
amount of glucose and rate of mfuuon were Wdentl-
cal whh those of the cublital ghreose infrsion [t was
not techmeally possible to measure the portal gho-
cote concentration during the portal mfuston of ghu-
cose but it st b assumed that this was consider
ably Mgher than during the cubual afuson. How-
¢ er {t canpot be decided whether it was also
higher than durmg the ol ghicose Joad but this
must be comsidered Iely

A high parta! giucose coocentration such as that
obtained during portal infusion of ghicose did not.
bowever resudt in a mgnificantly higher cubjtal in-
wim coocentranen (Fg. 3) Thr agrees w th
studies  dogs by Mclatyre et al. (14) who found
identical malm concentrations perphenally after
porial and after peripheral gucose ofoslon. White
and Dupcé (J) 100 ha ¢ demmonsirated with a few
case reports that portal glocose infusion does not
lend to & hgher cobetal inwdin coocentratios thea
does cubrtal infouon of ghteose

The cubital inndin concentrabon durng portal

nfusion of glucose was not, howmever signdicantly
lower than durmg ol ghucose load in oar studles
True, the individual resalts varied wadely o it was
not possible to ettan identical capilfary plasm glo-
cose concentrations in all the subjects duning the
different routes of adaunisirstion. But o the sa
ce1sful tests are considered separately (Table D it
s #tnkung that the cubstal msodm concentration dur
mg portal infusion coipaded with thrs concentration
durtng cubitd 1nfusion but pot with the coocentre
tion during ora! adminhitration.

Itrs unhikely therefore that the potentiated imo-
hn response following oral adminfstration
cowe | doe 1o mechankims elicited by
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glucose concentration Gastrotntestimal hormones
or newrogenic mechanims  cliched from the
gastrointestinal tract must stil be conshiered the
mast important factors in potentlatng insulin secre
tion following orsl sdminntration of glucose This
appears cven more Likely a3 potentiation of insulm
secretion follows not only upon oral admindstration
of gl case but also upon oral adminkstration of
amuno acid (17) and fat (2) According to the find
ings mude to far the gastrointestiml hormone
which scems the most Ehely candidate for potentiat
ing fnsulin secretion doring oral GTT i the gastric
inhibitory peptide (GIP) a3 injection of GIP causes
an Increase in insulin concenirabion and as the
serum GIP concentration rmes during oral but not
during i v GTT (5) However u cannot be ruled
out that other gastrointestinal hormones are opera
tive oo
Neurogenic mechannms elicited from the intesd
nal canal are not likely to play & mojoc role in man
comudering that Lund et al (1) found the same
potentiating effect of orally admimstered glucose
upo the inswdin response in patients before and
afler total vagotomy
Lastly an unintended result of the present study
must be pointed out because It concerns a problem
which has been widely discussed. Thus bs the ques
tion whether the portal ghtcose concentration shone
is able to regulate the glucose uptake and/or glucose
release tnand from the liver independently of vari-
tions in the insulm and glucagon concentrations
fiodmng that the capilbry plasmu glucose
oncentration 1 the same after portal and after cu-
Wl infusion of glucose indicates that the greater
amormt of glucose presented to the hver dunng
the portal infusion of glicowe does aot alter the
regulatory mechamsms of the liver m man. Sim-
Har findings have been made by Mciatyre et al
(14) in the dog. Thos whereas the liver does not
seem 10 exhibit any autorcgulation in the case of
major acute changes in plasma glicose, it cannot
be ruked out that the hiver exerts an autorcgula-
tory function on awnor varations in blood gl
cose (3 19)
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glucose concentration Gastrointestinal hormornes
of neurogenic mechanhims cliched from the
gastrolnteatinal tract must still be conaldered the
most {mportant factors in potentiating msulin secre
tion following oral admimstration of glucose This
appears cven more Hkely as potentiation of iosulm
secretion follows pot only upon oral sdmimstration
of glucose but also upon oral administradon of
amino acid (17) and fat 2) According to the find
ings omde so far the gastrolntestinal hormone
which tecms the most likely candidate for potentmt
{og inudln secretion duriog aral GTT us the gustrc
inhibitory peptide (GIP) as injection of GIP causes
an jocrense in insolin concentration and as the
serum GIP concentration rises dunng oral but not
doring | v GTT (5) However 1t cannot be ruled
out that other gastrointestiml hormones are opera
tive too
Neurogenke mechanims ellcited from the intest
nal canal are not 1ikely to play & major role in man
comskdering that Lund et al (11) found the same
polentiatiog effect of onally administered ghicose
upon the insulin response in patents before and
after total vagotomy
Lastly an unintended result of the present stidy
must be poloted out because it concerns a problem
which has been widely discussed This s the ques
tion whether the portal glucose concentration slone
is able to regulate the ghucose uptake and/or glucose
relense in and from the liver independerntly of vari-
in the insum and glucagon concentrations
)rhe finding that the capillary plasma ghicose
on s the same after portal and after cu-
Hul infusion of glucose indicates that the grester
amount of ghicose presented to the hiver durlng
the portal {nfusion of ghicose does not alter the
regulatory mechantsms of the Liver in man. Sim-
flar findings have been made by Mclntyre et al
(14) in the dog. Thus, whereas the liver docs nat
seem to exhibit any aworegulation in the case of
major acute changes in plaama ghucose 1 cnnot
be ruled out that the Hver exerts an autorepula
tory function on munor variatioms m blood glu
cote 3 19
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Fig 2. Effects of soradreml e (2x 1074 M)

Bﬁv'lnlﬂ&wphrﬁm(ll)"u)uu['ﬂ]cyclc.kw
sccwrmbtion incebetion. Rewhs

Short-term (30 sec) bicwbations
Effects of xorwdremaline The effects of nondre

two different scales on the ordinat

stimulstory action of other agents (Figs 3 and 9
The effect of 100 M theophylline alone was oot
o y modfied by the addiion of phen-

oalne on [FH) cyclic AMP tion durmg 30
=z of incubstion were tested. A very small stimo-
htory effect was observed when concentrations
of 02x10°% M and 2X10°% M were nsed (Fig 3)
while 0 002x10-% M and 0.02X 1071 M were with-
ont effect (data not shown)

Effects of phentotamine The addifion of phen-
tolaming (0.005-5 wxg/ml) powcntiated the acco-
muhton of M cxclie AMP induced by nor
sircraline the stiemulation being more marked
with of the h
(Figs. 3 and 5) Phentolamine per e tended o
sightly depress basal PH) cyclc AMP levels
Fyg. 3

Effects of propramofol The stimutation of [FH]
Syclic AMP acconmlation indoced by %10 M
norsdrenaline slone or in the pretence of 5 ug/ml

was ihibited by 0.10-10 xg/ml
Proprancial a total inhibition being obtained at con-
Centntons of [ xg/ml and sbove (Fig 4)

Effects of theophyfine The addition of 1010~

M theophy Minc signiicantly strmuslased the accmme-

tolamine, 5 pglml (-9 01205 mea *SEM
of difference in 1) experiments)

DISCUSSION

The present experiments have demonstrated  raped
indgal stiewiation of ['H] cychc AMP peak levels
beiny resched wathin 3-6 mi  followed by decBang
levels of the nicleotide (Fig 2) This pattern of
reyponse could not be markedly altered by theophyl
lme nhnwnpbosptodicmuchﬂdb&w nor by
the ! These
obwmﬂumm[nlcwtdamew‘imlbmtdlhn«
ganiello ctal (16) and Ho und Sutherland (12} on fat
ceils from epidid ymal adipose tissue of mts. Hoand
Suthertand presented data jndicating that the decline
or feveling off from peak cycke AMP levels in
adipose tissu was doc to the generanon and Excre
thon of & hofmane sntagonist indoced by cievated
intraceitutar kevels of cyclic AMP in the adtpocyte. It
hpo:l:wwnupmr‘htmcflhllbgve

the

lation of PH] cyctic AMP and magrified the

tag
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Fir 3 Effect of soradremaiise theophyline (1x10* M)

and phentolaming (5 wmg/ml ta 30 sec incubstions.

Noradrenafne 0.2x[07* M (icft) or 20> 107 M (right)

wa added w0 incubations slone or togetber with

fine or pheotolamine. Columns from left to right in each

puit of the figrre indicate incubstions with poradrenafine
ay inc, theophyl-

Pl

Pl Tive and Jrerall

Pl o ; hrely W=

rember of experiments (each performed with duplicste

or trplicate Incubetions) Student & r-tevt for padred differ

oceswa employed (  p<0 @ p<0.01) P-valves be
Ay = compur{sont between columm indicased
y under columns=significance of ddference from
valoer Vertical bars=5 EM.

fne i

5 or the ko of cyclk
AMP or both Since one sim of the present study
was 1o evaluate how synthesls and breakdown of
q»clkA.\le-ﬂ‘encdbya-drmpcmptm
4 30 & to minimd
Muarcdd:nbovﬂnruumm S]m:e
accumaolation of [PH] cyclic AMP was shown to be
approdoutely linear during the first 30 sec of fo-
cutmtion (Fig 1) 1t was assamed that the adenyl
cyclase activity is constant denng this perfod
Therefore 30 sec ncubations were used in the
following experiments
lnudcrmenlmu‘hetbcrlbcdu:-mein['}ﬂ

pbosphodiesternse inhibitor was studled It was
assumed that if a-adrencrgic receptor actrvity stmmg-
lated  phosphods acthvity  theophylly

would probably mhibit this effect The valifity of
such 2n assumption s strengthened by the observa
tion that theophyiline can inhibit the stmulatory
effects of other substances e.g. cyclic GMP on
phosphodiesterase exzymes (2) Our resalts show
firstly that the effect of theophylfine on ["H] cyclic
AMP response to noradrenaline did not mumic the
response to phentolamine (5 gg/ml) in the presence
of norsdrenaline (Fig. 3) Secondly when different
concentrations of phentolamine were used together

M AMP
sof bassd

100 \

00

o o1 1

propranclol yg/ml

RzlEﬂmldpmpr-nldrOIlﬂpdm]yaﬂﬂx[‘H]
cyclic AMP resporse isduced by nocsdresahne (2 1074 M|
fn the presence or abunce of phentolsmune uf
ml) andfor theophyline (1 10~* M) Incobation tme 39
sec Rewsits we cxprersed o % of bawsl vabres
4 4 phny phrs byl

cyclie AMP Induced by pic stimulation
mmwdnnlﬂybytbenimulxﬂnud’mﬁchP
breakdown, the effect of theophyliine a known

Acss med scand. IV

drenalne

O phn A
ples theophyBme. @ =norsdrenakne Each poat repre
sents the mesn S E M from 2 cxpenments
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Fig 5 Effacts of pecritotamine (0.05-5 ugfml) om the [%H]
€ychc AMP rexponse to soradremaines (0.2 10-¢ M) mn the
presence or xbsencs of theophyleoe (1x104-10~° M)
mhn-a.l:ﬂnmdvmh*dhal

> plus phertolamine  -O--=

phy p
(1 10'M) & <=nomdrenskine ph.lp;:lﬂmpln
wpuynmuxur M) Each powt represents the men
of thiee experiments.

with nondremalme  the concomitant addition of
theophyTine seemed to aogment PH] cyelic AMP to
the same degree regardless of the prosence of vary
ing a-adrenergic blocakde (Fig ). These results
indicate that theophyllme does not act as an
L Tostead AT
lctmllohlnum\ﬂdp]'nﬁvedfcmmdmm of
[™H] eyelic AMP sceumalation.

In conclzsion our findings would seem to favour
the hypothesrs of a-adrenerpe stimulation beiog
medated by mbubition of adenyl cychse It i
realized however that an effect of a-adreergic
3gerts on cyclic AMP breakdown canpot wholly be
excluded shce theophylline does not block com-
Pleiely the phosphodicsterese earymes

Adenyl crclase n haman adipose tissme 287
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REMOVAL OF EXOGENQUS TRIGLYCERIDES
IN HUMAN FOREARM MUSCLE AND SUBCUTANEOUS TISSUE

Lennart Kafjser and Stephan R3sner

From King Gustaf V Research Institate and the Departments of Clnical Physiogy axd Intermal
Medwime Keroknsis Hospial, Stoclhola 5 edem

acids by sdipose tasve, beart rnd skeketal mmcle

Q@1 22).
Chylomucron TG are & rich potential soarce of

eneryy Of Interest, then, s the extent to which

et wed dpdficast #1t14 gmol TG/T 5 710.8%
of the arieral enocentration. During exercies no farteer

Exogenons triglycendes (TG) both in the form of
chylomicrons and v an artiffcial far emolsion
Hven intrvenowly are rapdly claared from the
blood. Chylomacron removal in the whole body
bes been stndied n several species such s
© 10) and dog (4 20) and abso {a man (13) In
frocrel R followy zero order kinctics above  cer
tain plasma concentration and firet order kimetics
below that lovel (4) In the lower concentrabon
noge 0% of | labelled k

phy xdh they are directly
extracted and otilzed by tisswes with a high
cncfyy demand such as hewrt mescle and exercis-
ing akeletal muscle. The oxidatrve metabalom of
the heart i under most conditrons covered 10 an
cxtent of about two-thads by the oxsdation of
fatty ackls (17). In studies where arterial-coro-
nary sinm differences for chylomicrons were mess
ured nephelometrically and at the same time TG
differences chemucally we could forther show that
substantal amxamts of exogenous fat were extract
ed (%)

Skeletal muscle also atilizes fatty acsds afthough
these contribute less to oxidative metabolam
than in heart muscle (12 141 However the ex
tent to whech skeletal muscle can take up exo-
groous TG has oot been atodied in man under
physolopcal conditoms The alm of tha stady
was thereforo to determine the posible oxtrac
thon of exogenous TG in restmg and  xcroinng
human skeletal moscle The forearm muscnlamre
'was chosen aince it offers the poxsibdlity to saompie
blood from the deep venous sysirm, which al-

pically
70 removod from the blood after $-12 min @ 22).
Al this polnt of time after Injection most of the
Lbel is fond tn the Liver adipose tisrue and sko-
kel mutcle but also in the beart a dynficant
smount s foond (2, 10) Wheress chylomscrons
e believed to be removed intact by the liver
bydrolyds by Hpoprotein lpase scems to be & pre
rembte for the of fatry

most exchr y drains mascle tissoe. The fore-
A also cootains sobCutuncous tisue. The sub-
Cutancoun trssue conaing  large proporton of
fat, which bas a potential capacity of chyloqucroa
removal  As It is possible also to sample blood
from veins which predominantly drain these tis
suca the removal of plas
me TG in subcutaneous tsruo was aiso stodied.

Larer. 13

TG given to the sobjects o the
s o
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Table 11 Arterial concentrations (a) and cone differences of plasma TG (pmolll)
determined by nephelometry between artery and deep vein (8~dv) (means +S EM )
Sub). no dv Kols »d Wols
Rest 20min 30 min
! 16a+15 3774200~ 02 1561113 1902204+ 12
2 W+h 173£10° 175 102043 G718+ 9.3
3 124113 109484 1.5 ] 13014 166370 116
4 1437412 30113 20 167844 Bt 20 50
3 6117 13518 212 64313 14016 218
[ 8. 183 60+20¢ 32 2088120 96124 = 46
7 1390411 20415~ 14 151416 6239 41
XS EM. 12140 10.6£33 1191180 100424
Exerctre 10 min 13 min
1 1635119 3140~ (X} 161313 —66L 15" —4.1
2 108243 1316 13 1012412 J3tprer 34
3 134944 ~1646 -12 i 33943 5716 —43
4 193347 -91+13 —-47 P2 3531 2k 31 Land -8
3 6357 1818 29 6301S E1F< 0 50
6 A 100+ 15 —62+25 -6 2490116 31£25= 14
7 16247 -t ~-20 [ 639+5 Bt -35
X+S EML -Bii5= —094) 0= Wit 0741
~=not significant, p<0.03 <001 *** p<c0.001
The statistical cvalmation s besed on the tet of differenc between means.
DISCUSSION have been made between and 2

Methodology In  this sty the artedo-
venous concentration differences of a fat emel
slon have been determined by nephelometry
hlch measores plasoa tarbidity There are how
67 several reasons 1o beliove that such a
cthod also meammes quantitatively the exo-
grnom plasma TG concentration difference acrots
the vascular bed. In eartier studws comparisons

nephclometry
chemical method and showed a high degree of
agreement between the methods (5 18) No sy
tematic arter
of ®lalbumhm were found In some sampics
however significant differcnces were observed sod
the artenovenous differences of fat particles were
corrected accordingly However the results of the
study are not {rfluenced by these corrections.

Table Ifl Arterisl coacentrations () and concentration differences of exogenoss plasma TG (pmolf)
determined by nephelometry between artery and superfickal vein (a—v) (means £S EAf )

St o [ v %ola
20min

1 162+15 22100 2.5

2 516 60LT* 6.0

3 124115 A5G- 36

4 147412 S0t 34

3 6117 9116 64

6 1881415 sitise 23

7 139011 - -

XiSEM. [E=-] RE AR

Statistical symboks a1 Ia Table I

Acts sed, scand 197

[ - %ol
30 min
1561218 12 <stad 53
1@03 017 77
13014 9746 = 73
167814 [£3%] 41

64315 1817 30
1088+20 177420 6t
131416

kiedt] 56107
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Extrochion of otygen and lectate The oxypen
extraction at rest in the forezrm musculature and
aperfichl tissve as well as the oxypen extac
thont and [actate refease in the sabaaximally work
mg forearm are In agreement wath earlier dats
trom bealthy young subjects (15 24). The far
krwer a—v difference for oxygen 10 sobeutaneous
tinsne than in moscle signafics a far greater blood
flow in relation to oxidative metabolx mate a
fact of importance when the cxtraction of TG in
the tissoes i discussed
Removel of exopenous plasma TG at est At
rest there was & aignificant removal of Intradipid?®
both at 20 and 30 min o the skeictal nmcle of
the forearm. This removal cormesponded to abouat
10% of the arterial concentration of fat par
ticles Durfng the same time the subcotancoos
thasucs of the forearm removed about 6% of the
arerial concentration of fat particies. The soaller
fractional removal in subcutancous thisve moght
be dor to the greater blood flow in this thsme
i relston to ity metabolc demand Siodlar ex
traction figures for the splanchnk region have
recently been found In a parallel stody in which
21 arterio-portal extraction of $.3% of the arterial
concentration of fat particdes was demoustrated
during the same perlod (11). In an eadier study
on myocandial removal of cxogeoous plasma TG
e removal figure was 6% ab
though thix figure was the mean obtained from
samplings taken at 1 2, 3 and 4 bours daring
an ifirsion of [tralipkd® From the present shoct
torm stody it b ot porsibic to conclude whether
the sketetal moscle removal represents a steady
paake which can be maintstned for » longer time.
Removal of exogencas plasma TG during work.
No wean arterd
of fat particles was obacrved daring work. An ex
placaton of this finding might be that the mad-
m e of removal B utilired slready at rest,
with a resuiting merked decrease in a-v concentra-
o difference when the forearm blood flow is
increszed dorfng work, presumably aboat five
times 4). Sapport for the coaception that skel
et mmcls cannot jocrease its mpake of ex
ogemous TG during work is foond (o a stody (o
which Intralpid® was given a3 a comtant rato
Ly mfuton over 4 hours and the steady aterial
o TG waa pot ol d
when the sobjects started moderstely beavy bl
Cyele work after 2 bours (6). However an alterna

thve explamation might be that the fat particdes
removed are not talen up by the mumscle tissne
but metely adhered to the vessel wally At the oo-
sct of forearm work they might then be washed
oat wpain maybe by the mechanical effect of the
minscle contractions The finding of some both
postive and negatve dgndicant s-d  concentra-
thon differences during work might to a certain
extent sopport the interpretation that the fat
particles are not taken op bat Joosely amtached to
the vessel walls.
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Table 1 Plasma trighycerides (TG) and cholesterol (CHOL) body fat(BF) fat cell size (FCS) and k-valne for
olerance (IVGTT)

Intravemouns glucose 1

and per cent of linolelr (18 2) linolenic (18 3) and armchidaic

(20 4) acid in the extracted adipose tisswe lipids In male subjects with different fypes of kyper

lpoproteinemia
Types of byperfpoproteincmin
N A oB m v \4
2 1]
TG (mmalfl) 461047 1635+063 3864209 575148 4.37+1 96 3014
CHOL(mdlm ml) 37 51129 nsn 18137 nin 216
119157 9116 85+03 145142 18134 9 16.410.1
q) 73113 3414 AS+I8 57L15 213 Bstl
@-ralue) 1561085 1.63+0 74 0721048 1064024 1.21+0.57 1101001
1177+, 47 1 TeE1 &2 350, 131713 62 1 10t..12 10.22+0 31
ll J 304078 197480.77 1.0610 07 1701064 13240 47> 1.0840.17*
24 0.97+0.50 060108 0.0810.12 0 40+030* 0.37 0.2310.02
to the WHO

= indicate that the differemce n refation to groop N was shgnificant with a p-value of 0.03 0.01 mnd 0 00) (Student 3

ety

than normals. The content of 18 3 and 20 4 was
low in the groups with HTG while thatof 18 2 was
the same in adl groups On the other hand subjects
wrth hypercholesterolermua but normal plasma TG
levels dud not differ from the normals.

The correlation coeffickents between the meta
bolic and morphologic parameters are given in
Table HI The content of 18 3 and 20 4 correlated
positively to the & value but pegatively to plaama
TG levels Body fat and fet cell size wero not
significantly correlated to the & valoe but negatively

the comentof 18 3and 20 4

s there may be muttiple interactions between all
ese purameters, the rehationships have been
further analysed by partial corrclation amlyss
Table 111 reveals that the corvelation coefficient
between the & value and 18 3 | only slightly
changed from 0.59 to 0.51 when plasoa TG are kept
comstant, and that between plasme TGO and 18 3

gocs from —0.55 to -0 44 when the A-valoe B kept
constant. When the influence not only of plxum TG
but also of fat cell fize and body fat was elmmeed
the correlahon between the L value and 18 3 way
3till approxmately the same (Table [TT).

When the association between the & value and the
TQ was amiysed by 1 of
partial comrelation coefficients (Table TV), it was
found that this assocmtion remained when fat el
size or body fat was kept constant but drappeared
when 18 3 was hept constant,

DISCUSSION

The resuts this show that with decreasng
percentage of 18 3 in AT the intravernous ghxos
tolerance declined and the plasme triglyceride coe
centration increased  Theso two assocrations wfth

Table Il Correlarion coefficients between plasma TG the k-value for the IVGTT and different adipost

Hyswe characteristics

Abbreviations, sex Table [

BF ~ log TG
log & -1 -3 -36
BF Ko 530
I3 i atad
log TG
183
04

P p<DI M p< 0]

%3 w4 _
i AT
Y - 4™
~ g% —5g
— 30 g
5=



Potruntatxrated fatty acids glucose Intolerance and kypertrigiveeridemd F2zd

Table [l Relation between 18 3 and rhe kb alwe
Sor the IV GTT and plasma TG conceniration (partial
comelation coefficlents)

Abbrevistioos, see Table 1
Parmneters cor- Panametcrs kept

cotstamt “rakse
gt 133 g TG 51
g TG 193 A

togk
gk 183 gTG FCS BF 54

18 3 were hugely independent of each other The
ur] rehaion between Gl and HTO 2) bowever
appeared t0 be due to their common assoclaton with
the comtert of 18 3 This soggests that the high
frequency of GI found in HTG might be retated toa
Jow contert of 18 3 In AT assoclated with both
HTG asd GI 1t bas indeed been soggested that the
wwsockation between Gl and HTG may be mediated
throngh & common assoctation 10 the samc factor
perhaps adiposity (2) Since the correlation between
plama TG and the & valoe was not diminkshed
appreciably when partial correlation was performed
and body fat was kept comstant, our results rather
soggest thut the common factor it AT 18 3 which
in fact was related to adiponty (Table I1)

The present reiatony were found for the per
centege of 18 3 In AT Since thery was 0o ¥ig-
wificant relabo between the & value snd body fat
oc fet cell faze and since the correlation coefBicient
was umaffected when the infloence of body fat was
chimted ftisucilkely thatthe relabon between the
A-valoc and 18 3 was due to changes in body fat.

Sindar rehations to those for 13 3 were alwo
found for 20 4 It should be stressed that these
acids bavo only been identfied tentatively by
Tetention tme factors.

Table IV Relation berween the L valwe for the
IVGTT and plasma TG comcentration (partial corre
kation coeffictents)

Abbrevistions, ses Tubie I

Pariowtens cor Paramcters kept

reiaed coayant rvalee
b yTO -
k e 10 rcs -3
ko lgTO BF -x
k g TG us -

In carhrer studies some abnormalities bave been
found in the fatty acid composition of varfous plasma
Tipkd fractions In dfferent types of hyperfipedemba or
in atheroscierosts the most common finding being a
decresse in 18 2, Schrade etal (10) thos observed &
negative comelation between the percentage of
18 2 and 20 4 and toial plasma lipkds Simikarly
Kingsbury et wl (8) found Jower 18 2and 20 4 In
subcutancous AT in subjectt with stheroscierotic
diseases than in a control material It b difficult to
congect these {lodiogs with oar fodimg of normal
18 2in AT Hagenfeldtetal (7) recently reported a
low coatent of 18 3 and 20 4 In the piwsma free
fatty acids (FFA) in patfents having survived a
myocardal jofarction. Sloce such panemts fre
quently have efther HTQ or GI, it is possible that
ther AT content of 18 3 and 20 4 was low which
might cacae a low FFA coatent of these ecids since
the majority of plasma FFA are mobilized from AT

Both 18 3 and 20 4 can be derlved from 18 2
while 18 2 cannot be syntheslzed in the body bat
roust be provided in the diet Since the content of
18 2in AT was noral It seems [ikely that the kow
content of 18 3 and 20 4 is doe rather to changed
metabotoim than to & dietary deficiency Of Interest
1 this connection Is the finding in diabetic animals
that there i3 an impalred synthests of amchidonte
wcid from Hoolede acid (6)

ACKNOWLEDQEMENT

Sapporied by grants from the Swedish Medical Rescarch
Foundation (19X *04) sad Svemska Maganmedusies
Niriapdfyoologiika forsadog

REFERENCES

| Bessmont, I L., Carisos, L A. Cooper G R
Fefar 7. Prednckson,D 5 & Stramer T Ball Wid
Hih Org. 43 38| 1970

2, Burren E. 1. Pone D & Bagdade.) D Irix
Adipose tswe Regulation sod metabokc fonctioos
(¢d B Jeamrgoaud and D Hepp) p 209 Academbc

9
E
i
B

o

Dole, V P J cin Tovest 35 150, 1936,
Fricdmemt N Gefhorn. A & Bergesen, W lursal
) med Sci 2 677 1966

Acss aard wcumd. 197



298 L.A Carisonand G Walldius

7 Hagenfeldt L. Pashkivl J & Sigren A

o Sd:ndt‘w Blegier R & Babde E.J Atheroscler
Metaboltsm 22. (349 1973 47 1961
1] Kh'lbury K.J Morgan D M Ayjott C. Burton, 11 ML,BMPP&WI&‘LJ Lipid Rex.
P Emeerson, R & Robinson, P J  Chn.S<l 22 161 12. 521 1971

1962,

12, Wakdias, G & Rubbw, P [a manuscript 1974
9 Perison, B Actamed scand 193 447 1973

Acts med scand 1T



Actamed scand Vol 197 pp 299-302, 1975

POLYMORPHIC ACETYLATION OF PROCAINE AMIDE IN HEALTHY SUBJECTS

Erling Kartszoa and Lan Molin
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and

i orime, Stow of
lers procaine amide i acetyluted
form In the Lhn"l]id G11% sgaimst
1$14%). Honce it I3 soggested that the aceiyltion of

shxdy 'l'hdrm.cdbn}mmdtmmcdbyhhlry
physical

wnuhmush-i:mnh-e,cﬁ:
Tarm 23 theat of ommTid and 30m4 LoloosImdes.

Procaine amide has been shown to bo an effective
drug in the treatment of ventricular arthythméas (7
%, 12) bt bas the drsadvantage of joducing a sy3-
temic Tupes erythematosus (SLE)Rke syndrome in
some patients during loog-term treatment (1)

wulformmides bas been shown to be palymorphically
lcetyht:dhm(ﬁ)slmcumSLE-szlyndmme

| y In the p ype slow
m)ﬂ-um(m It wes of intereat to explore the
possibllity that also procaime amude s acetylated
polymorphically in man Indirect evidence for this
bad already been obmained by investiqating the
blotransformation of procaine amide in cardisc pa-
tents (9 10) However thesc patients were not
drmg-free and some of them also had reval mpair
ment, winch compheated interpretation of the re
wults. Therefore we thought it important to study
Procaine amide acetylstion in healthy sobjects who
00 a scparate occashon wnderwent a suiphapyridine

test

MATERIAL AND METHODS

Thirty-three heslthy and dreg-{res volantren, ¢ females
=477 males, 2346 yewrs okd (mexa 36), partspated m the

Prarmaciz, Uppul, Sweden) m tho momng sod food
istake was pot allowsd wntil st beast  bours ater Urme

At least | weck lier the procedars was repesied with
mmmmmmmmu
procaine amide only &1
tablets of 230 oy (Prooestyt® Sqﬂ:b).l)oebloodmﬁ
was drawn st before e dose aod waed &3 plaxma blank.
The other biood samples were deawnt 1 2.5 5 and 7

Bours sfier the doss m order { vendy adequate abriorp-
ton of the drog. The concentration of procaine amide in
platma was by the

othod described by Koch-Weser and Kl (11} but

contakiing 80 2% %00
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60 -
.
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. m Iny
£ o
o 10 20 30 40 s0 [T 70 0 20 100
P rc ntoge ocetylated swiphapyridise In wime
jomhip between of N-acety]| “n.#k.llp‘d(.)mddoﬂfll
n!phpyrldn:hmnemdm‘im’y“ b i phapyridi ¢ test (v =13)

amide in % of the sm of cicreted proceine amide and

Staristical methods
mnnﬂmdmmbcnmmmlmcd
by Stodent ¢ f4est The of

The ddTerences between the group means reached
statistical significance (p<0 001)

scetylated sulphapyridine -dpm\:lmcmide-u
mung Spearman & rank comrelation (17)

L'
RESULTS

Rapid and slow scctylator phenotypes were clenrly
defined by means of the sulphapyridine test (Fig. 1)
The mean percentage of acetylated sud
in the urme of slow acctylators was 37 £65 (mean
+S D )and in the urine of rapid acetylators 72 14 %
{mean 1S D) Seventcen of 33 subyects (51.5%)
were slow acctylators which is within the same
range as reported by Schrider and Evans (16)
when vestipating volunteers
Infntlctlyhlmd‘m}phapyﬂdmalbenﬂmry
fon of N- h d for
9¢4$6(n!c:niS.D)o{lh=luulmo(rcccrvtnd
procaine amide and N-acetylprocaine amide in the
mimrynpcdmcncoﬂuﬂtddm’ing 1-4ho¢md’lsr
i ddose Th
|bc|lcrw.ccty1uurp-wpm9;tl%(mniSD)

Acts med, scomd 7

A signi L was found between the
ton of sulphapyridine and pro-
c::[m-nﬂdelnnﬂm(r-ﬁ&)‘pdwl Spearman 1
rack correlation) Table I gives the urinary excretion
of acetylated procaine amide fo all the different urine
poﬂ}cmforduwmdnpidlmy‘hmn In a fre
quency di hi: the best jon of
groups was obtained with the data from the unne
collected 14 hoars after sdmendstered dose

Table I Percentage acetylation of procoine amide
in the different nrine portions with compariton be-
tween slow (n=17) and rapid (n=i6) ecetyistor
phenotypes determined by means of sxlphaprri-

Hours after procalne Show Raped
amide scctylatory acetylators
0-1 40110 82120
1-4 37413 189440
~8 149422 312161
[x] 210432 41.3176
oS 106£1.6 223147



Table I Plasma comcentration and plasma kalf
Bfe of procaine amide in riow and fat acetylators
(mesatS.D)

Plsmacos  Plamna ha¥
Hours  cemtritimof B of pro-
s procalne amide  cane amide
dow  (pgheD (mam)
Faxtie=16) 1 L2165
25 16402
Z 344 176433
7 0.510.1
Sow =17 1 13104
25 K]
s ax+03 Iso138
7 1
The . of procaine amde

did not differ between slow and fast sulphapyndine
ncetylstors por did the plasma half-Iife of procaine
amide (Table IT).

DISCUSSION

The incdence of slow acetylators in our matens!
was about S0% which fs within the mnge reporied
by Schrader nod Evans (16) Conclesive evdence
has been presented that the scetylation of procaine
lmue follows the samc pattern as that u{

Polymorphic acerylation of p oceine awdde 301
function the ratio 13 the reverse (10) The degree of
accumulation of N-acetylprocaine ammde can be ex
pected to differ between the two pbenotypes inreml
fallure. Phenotyping such patrents mmy thus be of
climcal value,

Amoog the drogs whach have been proven to
indoce #n SLE-Hke syndrome procaine amide
hydnlazine and [soniazid scem to featore most fre
quentty m pubksbed reports (13) Slow acetylators
have been shown to be more prone than raprd ones to
develop varions side-cffects after the hter two
drugy ¢ g polyneoritls after boomzid 3) and the
SLE-ike syndrome after hydratazine (14) It will
therefore be of consderable Interest to determine
whether & shmilar relationship exists for procame
amide too Further studies with determamation of
the phenotype in patents who have developed a
procaipe amidefodoced SLEHike syndrome wre
needed to amswer thr question.

ACKNOWLEDGEMENT

This sy a3 swpporied by grats fom te Swedak
Natioa! Arsociaion sgainst Hest sd Chest Diseases.

REFERENCES
! Blargren, S E Coodemd, J J & Vengtun J H
Procaioamide-indoced hepws rytsematons Closcal

Therefsa
cwmhxmbetmm-ucty‘hnmnmdthem
drugy showing that procalne amide can be sdded to
the 1t of drogs whose acetylation ks governed by the
same genctic polymorphism.

There wax no defference between raphd and alow
acetylators regarding either tho inftml (ar mean)
plasan concentration ar the plasma half-ife of un-
changed procaine mmide Thus i probably explained
by the fact that procame amide &t cxcreted un-
chaaged In the nrine to a prest extent. It bas recently
beea that by dratazine f2 acetytated during
the first passege through tho ftestine oc lver ex-
plaimog the lower peak jevch but identical hatf
Eret of the drug In fast than (s slow wcetylators
Q2 %) Evidently ths mechanism docs not play &
major roke for procame amide-

inc amido {3 a active
mcisbalite (4 5 9) that accumnlates in reml failore

Preiininary data show that the retation between
N-acttylprocaine amide and nnchanged procaine
wnide in plasrm 5 3 2 in patonts with impeired
renal function whilst in patients with norml kdney

nd y observanomy. Amer 1 Med 12: 338,

1972
2 Colter P Frok-Holmberg, M., Garle. M Rawhns,
M. Soqu. F & Antiyperweasm

vm&wmmwmmmnu
Hhh Ory 23 S47 1960
Amwnamuutmnw

Mmlmmmmwwxn

146 358 1974,

5 Elwm.J Stoog, J M & Athenson A J Ir
of N.

potrocy
Cin Pharomeol Ther 1S 204, 1974

antiariythme
cut chrapentic pixsma kevels. T be pablisbed.

Acks med scand 1%7



302 E Karlisonand L Mofin

9 Kartuon E Aberg G Colhe, P Molin, Lo

Pharmacol

11 Koch-Wettr J & Kkio S W Procainamido doge
schednlet, plasne concestrations and clinkcal effects.
JAM A 2S5 144 1971

12 Koch-Weter ] Khemn, $ W FooCanto L. L.
Kmior J A. & DeSeacth, R. W Ambarrhythaic
prophylaxis with in acate myocardia)
[nfarction New Engl J Med 281 1253 1969

Ackt med. seomd 17

Lee 8 L & Slegel M

Parry H M Jr Late toxicity to hydrabazine resem-
bilng systemic kpus crythematosns of rheomatold
arthuritls. Amer J Med 34 53 1973

Drayer D DoMarco A. L. &
Camen T B Hydahuzine climication In men. Cin.
Pharwacol Ther 14 570 1973

Schréder H & Evam, D A. P The polymorph
acctylation of sulphapyridine o man. J med Geset.
9 168, 1972

Slege] S statistics for the behavionl
sciences McGraw-HIO New York 1936,




Actamed scand Vol 197 pp 33-306 1975

ACETYLATOR PHENOTYPE
AND THE ANTIHYPERTENSIVE RESPONSE TO HYDRALAZINE

A.J Jounelx M Pasanenand M J Mattila
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Heluinl! Finjar

Abstract Tweuty-thres ont-patients with mild or mroder
Bypertension

Tepoases wers 1.3 mg/ky i slow and 1.6 mpfkg i rapid
sttylnon. T reduce the systolic BP by 20 mmily, [ 0
mAy of bydradarme was needed i slow scetyltons

oo pathents should be plenatyped A-blockors
MY Ewik the warrang shde-effects.
Lic ionirid and suphamethazme (SMZ

hydnalazing (HZ) ks scetylated on th polymorphic
Palemn (2) The palymorphism of acetylation carre
Iates 1o the activity of liver enzyme acetyhtrans
ferase the wow acetylator phenotype 3 an an-
o3omal receasve tralt and there are recial differ
oces with regard to its frequency (2). Stow
scelylators are lable to genemate antiouckear
antibodies or systemic hipus dunng long-term

treatment with HZ (9) This 13 probably due to an
accumulstion of HZ o tssues mince Zacest and
Koch-Weter (13) have shown that the same dosc
pven o slow acetylmtors results in kugher plasma
HZ levels than in raped acctyhators.

It Is known that the antihypertensive response to
HZ in rats is related to its concentration in blood
and sortl. wall (6) We inftiated the present trial to
correlate the acetylator status and plesma HZ kevels
of hypertensive patients to ther amtihypertemsrve
respomse to HZ. During our trial Zacest and
Koch-Weser (13) reported that this corretation ex
istsin  sftuation where HZ is adminhstered in com-
bination with propranciol and diureticy

PATIENTS AND METHODS
Patirnts
Twenty-three ogt-patrents, 12 males and 1 females, with
established e3sental were admitted to the
&), Thexr ages rged from M to S pencs (meen 46) aod
therr welghts from 61 to 118 kg (mcan ) The

Treasment of bood prevsare
BP w3 moasaryd throughont the  tedy m the
of the Owt-patient Clax by the same trwmed

Acta
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the same standard mercury sphygmomanometer Thros to
llxmnncnuus-ddnhtu'nhlnmﬁneudil
measarenyents hn stanhng position were taken between 4
md6p.m.lndmtmmelovutvﬁ:umlmpd.
Henrt rate was counted {rom tho radlal palse after the Last
BP recording In esch postion. Patients wers checked in
the Out-patent Chinic at weekly intervals. At each vidt

wero counted. At the end of the rhl, which bated 3
months sad onc year after starting the treatment, blood
ccuﬂ..m nrhnlyixnmm:u—n:hhe LE cells and
After the three
vlﬁudnrhuwhkhlhebawhﬂ?mrwﬂ'dcd,h’ul-
ment was siarted with HZ ata dose of 12.5 mg three tmes
daly

Since our

experience showed that trestmoent
therapeutic

effects occomred

Chemicel mearurement of drigs

The polymorphic phenotype of the paticsis was
determoned SMZ a3 test drug since it bs acety

first viait to the Out-pateat Climic. [n the moming of the
day of their second visit they took a sample of morming

rinc for a reference mgested the tablety with a Eght
breakfaat, mad the 6-hour wrine sample was taken im the
Out-pattent Clidc. The aliquots of urine
-~

o

as

PLASMA HYDRALAZ INE CONCENTRATION 1 /md

~20°C for seversl wecks before SMZ and acetyl SMZ
were xssayed by the chemical Bratson-Marshall procedars
{12) Ths simple mewsarement of waacetylated and acety
fated SMZ in urioe I3 accuraw enough to separsie slow
and rapid acetylatons (7)

To eutimaw tho plavma HZ, uamgples of vemows blood
were dawn durfng the visits 2-4 hours fallowieg the st
dose of HZ. Plasma was sepurated by centrifwpation,
ackidled by adding two drops of 10 N hydrochtare acid,
and keptat —20°C for several weeks  mtil asaayed sccord
fng to the Method (11) which bn our
hands proved rellable i the concentration mnge of 0 064

Statistical anatyss

Student o ¢ teat was used for the statsticad amlysl of the
results.

RESULTS

Acetylator phenotype and plasma HZ lev els Oathe
basis of present results and our previous experience
(3) 12 patlents of a total of 23 were classificd &
slow acctylators, thelr mtfos of unacerylated
SMZftotal SMZ In urine ranging from 29 to 52%
The respective mattos in 11 rapld acetylators ranped
from 6 to 19%

The plasma HZ levels refated to the HZ dossge
are illustrated in Fig. | Generally the plasma levels
were higher with increasing doses but the highest
fevels were not reached in apud acetytators. When
the plsma HZ levels are ploited against the HZ
dosage sepamately in cither phenotype the comrela-

pleima level of the dneg M
show (-=0.40) aad m repid
(=0 530) acetytaton

HYDRALAZINE DOSE  wq/ky /duy

Acta med_ scond. 7



Acetylator ph notvpe and antthrpertensiv  espons 1o krdralazine

Table 1 Effect of combined hydralaine+ar
om blood pressure (mmHg mean +SE)

In show and rapid acetyl tors

Supios BP Standing BP
Syv- Dws- Sys-  Dus-
tolic tokc toke  tolc
Sk acetytators
Before treatrment 17616 11414 16417 11544
Dorieg trestment M43 9142 4415 9THY
Rapld acctyiators
Befare Lreatment. 16745 110+ 16618 11242
Dormyg trestment 14514 9513 4515 9743

tioms are statistically sfgruficant (p <0 05) in both
stasces

Since the homozygoas or beterazypous acet
yhtod  grnotype can be revealed by apecml
techoque, and the amount of polymorphic brver
acctyl tamferise b consequently known to be
higher in homozygous than in heterorygous rapid
acetylatony, the plasma HZ kevels achicved withina
rarow dose range 1.2-1 6 mgkg were plotted
wainat the SMZ acetylaton ratio unacetylated
SMZftotal SMZ, It appeared that ngh HZ levels
(0.5 mgfml) were measored in slow scetyls-
tors with an SMZ matio above 35% whereas all

40

8 8

=

REDUCTION IN BLOOD PRESSURE  rambg

Q10020 0.21-0.40

s

rapid scetylators and some slow ecetylators ex
hibited lower HZ levels.

Awsthypertensive respons to HZ The doae of
ovprenolol used 20 mg ti.d } whxch is far below is
actual anthypertensive dose range (4) proved of
fective in preventing the tachycardia und headache
that are sasochated with moderate doses of HZ
alone. The anthhypertemive response of the pe-
trents to treatment f3 seen in Tatde | There was
cvidently a satnfactory clinrcal effect yet the pa
theats Incd on the borderdt P
level To obimin these respomes m sow acetyl-
tors an average HZ dosc of 13 myg/ig was
needed compared with [ 6 rog/kg in apd acet
yhators The ddference s not sigmficant.

The verage reduction of sopine dimstobc pres-
sure in slow acetylators (3 mmHg) wax signdi-
cantly more (p<0 05) than in raped acetylators (13
mmHg} T indicates that stow acetyhators were
sightly more responsive to  puven dowe of HZ In
order to reduce supioe systolic BP by 20 mmHg or
more, 1 0 mg/kg HZ was needed in slow acetytatocs
and 14 mg/kg in rapld Thos difference 5 stadsl-
cally significant (p<0 03)

Fig. 2 iostrates the correlation between the
unthypertemuve response and plasma HZ bevels,
wnth the data for slow and mpid acetyhators coa-
bioed The response improves with mcresshg

0.41-0.80

PLASMA HYDRALAZINE CONCENTRATION ug/ml
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Table Il 24-hotsr wrf arr excretion of trace elements (px) with ro known bokogical function before and

during treatment with kydrola_ine

Ax As

Case b0 Before Daring Before  During Before During Before Danrg

t 046 032 2 210 0.00013 14 38
043 1.6 610 s .01 0.0044 10 1

3 037 6.5 100 67 0084 o0 135 17

4 041 051 1 66 © 00072 L34 15

5 047 on 1o L 0 00087 0 00087 70

Mesn1S.D 0431004 0663054 1901240 1501150 001410029 00081100096 12130 B3I

Mean difference +0.3 -22 -0016 +2.0

that hydralazine disease may be related to a metal
deficdency 2 10)

It hes been reported that hypertensive patients
excrete large amounts of cadmium and manganese
in the unine and that treatment with hydradazine
low er3 the urinary excretion of these elements (6)
However in a previous study I found that the uri-
nary excretion of 17 trace clements [n untreated
hypertensive patierts did pot differ sgndicantly
from that in normotensive subjects (11)

The aim of the present study was 1o investigate
the urinary excretion of antimony arsenrc
bromine, cadmum cestum, cobalt, copper pld
fron merary molybd
sclenfum glver tungsten and zmc in hyperiemive

tremts  before and  during  tremtment  with

MATERIAL AND METHODS

Five made hyperteeuve paticats rangisg in age from 2910
56 years. were sabjecied to the strdy Three patents bad
wild bypertenmon with dastobc BF on mimiswon varyisg
bd‘unlmdeUmH.mmnupaﬁmu(m
and 3) had mare severe b -h‘hdnﬂokBP
mdﬁillbndl!ﬁnldlum}l;.rmpecuvﬂy
thert 2 2kso bad an enlargement of the beart (870 o
mT) and this patent and ome of the others (oo. §) kad
sEght prataemrie. The patients kad not presiousty re
cetved any antihypertemsive medication  They were
trested Ih.hhydﬂhtbelAp’ﬂohﬂ‘ 75 mgiday) and
fire 4Mour urine tamples were pooked and | o
sampie of the pooled ne w21 ppetied into quartz
wapoule for trace ekement smalyss In a previoos stody
{11) wrine from ortreated pancnts was anatysed in the
e LT

The trace element determaatons saw performed wid
nentrom schivation soxtysls, The weutros flux osed » 3
2 109 akmtfacc end the samples, fogeiber with stand-

Actw wd pcund. 197

ards, were fradlated for 4 hours. The chemical
technique ha been detcribed ehewhere (7 121
Satisstcn methods

The tatisteal wnlysh was  ndertaken with the puced
-test. The degrees of significance have betn expressed i
follows: —ot significant, 0 03<p  almont o,

0 01<p<O 05 significant, 0 001<p<0 01 highly
pnificant, p<0 001

RESULTS

The urinary excretion of the dHTerent trace cle-
ments siudied before and during treatment with
hydralarine is preseried in Tables I-111 Mean val-
ucs SD and paired mean differences have been
calculated The amoumts excreted are given n
HE/24 hours. In these Tabkes the trace clements
have been divided into those with known (Tabie 1)
suspected (Table 11} and no known biologleal fune
tion (Table 1))

Among the trace clements with known biotogical
function, ft was noted that the mean amount of
copper excreted during treatment with hydralazine
was more than twice that before treatment the
patred mean difference of 89 1g/24 hours wxs
atmost significant. Oo the other hand the onmary
excretion of ninc was almost sigmficently lower dur
ing treatment compared to before. The excretron of
cobalt and fron did not change signdicantly

The peired owean differences for all five tracc
clements with suspected blological function were
very small and Imugnificant among the trace ehe-
ments with po known brological function 0o
sigrificant differences were observed betmeen the
urioary excretion during and before treatment The
results expressed in ug/g excreted creatinine per 4
hours gave the same statrstical carrelations.



Hydralazine and roc  elements In urine

fy sb s w
Befor  During Before  Duting Before Durmg Befors  Dunag
06 045 17 20 0o =3 4 56

T ta 4 19 0 T 2 56

24 24 14 0016 0.8 16 16

14 27 13 20 ot 65 3
[ [ 20 067 o007 00064 30 13
175073 161098 20405 161057 CM90ET8 006010 050 16213 63257

—som —a41 +0014 94
DISCUSSION REFERENCES

The most prominent finding In this stody b5 the

treatment (77 ug/24 h) b somewhat higher than the
mean found previously (30 ug/24 h) In a larger group
of untrested hyperiensive patients (11} This 13
probably due to the fact that two of the pat ots in
the present stody had dight protefouria, since cop-
per cxcretion {3 elevated n tha disorder (1 )
Honever the incremsc in this excretion during
weatment with hydralazine cannot be explained by
proteimuria as three of the patients dod not have th
daorder aod fn the two who did the p ded

1

-

Adelsttan 5 J & Valtes B | Copper metabobism m

Denerark

Pery H M & Schrosder H A Smdwes oo the
control of hyperteanoa by kyphs 11 Phamacolog-
scal and chemical observaboes on |-hydnnoph-
thalapae Amer J Med S 128 396 1334

ot incresse dunng the treatment.

It bas also been reporied that zinc excretion is
increased in patients with proteinuria (3) which
explaing the somewhat higher mean valoe for the
ustreated pathenrs in the present study o4 compared
to that obtained previonsly In a larger group of
untreated hypertensive patlents (11)

The clincen! sigrificance of the [ocreased unoary
copper jon during with
13 &ufficult to knterpret. It Is not known whether the
increase Is a temporary phenomenon or whether it
perists during treatment for boager perbods, nather
bas the possibility been stodied that copper cos-
centrations decressc in serum of tasves
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FEVER AND HAEMOLYSIS IN HODGKIN S DISEASE

L. Storgaardand H Karle

From Department of Medicine A Db [skon of Harmasology Rigshomiaict
Unversity Hosplial Copemhagen, Denmark

Abgiract. Onc enxdred wad four paticnts with Hodgkia

10 be of this type. The mean loss of Hb durieg  fever
perod was 4% (razge  13) From the rate of decresse m

of fever In 19 of these epasodes there were 0o apns of
tnfection xt judged by divlcsl exsminhon, bacteriolon-
el studies of blood and arine, and chest X-ray aad con-
sequenty the fever wis coosidered t be relsted to the
diseuse Raell. | most cases the fover carve was of the

Hb Rt was dedoced that this was at least partly camed by
o bcreswed & con of There was a
spuficast corelation bets een the thermal  tposare (ex
pressed cither 21 the daration of fever the maxmen body
enperximry dorieg the fever period or the sumn of the
temperainre ima i) and the degres of erythrocyie bous.
The tom of Fb was setf-limeied in spite of persistent fever

e W the effect of fever

Haemolytic eprsodes fn with fever of
the Pel-Ebsiem type in Hodgkin s discase have
been described in 2 few cases (4 11) From in-

veuttgarions in rabbits it hes beco suggested that
chevation of the body temperature within the fever
ramge induces an incressed destruction of erythro-
et (5 7) Furtbermore in witro studies have
shown that hnman erytbrocytes wre also scusitive to
destruction by small res in temperanme (8 91
The aim of the present study was to evamine &
Portible generad refationhip between the elevabon
o body temperature daring Pel-Ebstrin fever and
aythrocyte destruction in patents with Hodgkin

MATERIAL AND METHODS

conftrmed by
tropty adoainied ho B departanent i the period (963-73
\mnﬁ.:drﬂrm
*1odes wary charrved 9 panents wery exciuded from
thrs wmatertal bacacse of deficmizics b terpreting cheeges

Caly
than ooe day were registered, and off cxkalihons werc
based apon the maxemnm vilee for ench day of fever The
degree of heat  pomary wxs exprersed a3 [} the doaton
of st forver pariod ) the highest mmperarare
during the fever penod or 3) the som of the dally wax-

Durmg the 19 episodes of fever the mean decrease
m the Hb coocentrativa was 1457 (eage .-33) In
osder to examige the mechansym of the decrease bn
Hb the remlts from the carly part of the fever
period were anslysed in detall. The mesn decrease
during the first weck of fever wes 1157 with an
average af 17 /day (range 06-3.2) During the
same perad the mean rehcnlocyte count was 0.9°F
(range 040

Fix 1 thows the relatiomshsp betw een the dura-
tion of fever and the loss of Hb a3 percentags of
the prefebrile Hb concentration. Although the rs
nﬂuhzvt-nmu-id:lcmdmﬂr;\

-
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plained by a decreasing effect on the RBC with is-
creamng fever index

The resutts | the panients with hepatosple-
pomegaly and the patient who previously had a
splencctomry did not differ significantly from the
other part of the material.

in Fig. 4 the boss of Hb i refated to the prefebrile
Hb concentratlon In each fever perfod. The patients
re divided Into two groups sccording to their max

]

FER CENT HAENOOLOSTY LO33

u u

Fever and haemodviis in Hodglin 5 dusease 313

FrJ berseen
foverode and boas of Hb

imum fe er level In the bow temperature group
(<40°C) there was 2 sigmi"cant ncrease (p<0 05)in
the loss of Hb with ncreasmg values of prefebrile
Hb Abo in the high temperature group (>40°C)
such a correlation seems 10 exst. As see Fig

the curve 13 steeper although the result 13 not
significant (>0 1) Both regressron knes mtersect
with the abscrssa In the region of about 6 g/100 ml
tho indscating & ko er Bmt of prefebrite Hb below

F g 4 Retanoathip between
the prefebnie Hb  adwe and
the relative bous of Hb duning
fever The pabents are de
vded w0 t»  grouP K
cordmg to the trmperaturc
maumun

"

PREFEBALE HAEMDOLOB! CONCENTRATION (§/W00md)
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0o

which no d in the Hb
as a rendt of fever

Fig. 5 shows the changes 1o the Hb concentration
during the course of a fever perjod and again the
Importance of the Hb level for the degree of eryth-
ocyte destruction it iustrated Duning the inithal
™ of the fever period (about 10 dayy) there fs a

asc in Hb from 12.5 to about 8.3 g/100 ml

reafter 1o spete of contlopous fever for more
" n 1 week, the Hb concentration seems to be
coastant. The stabilization of the Hb level does not
seem to be due (o an increase m erythroporesrs s
there was no increase in the reticulocyte count.
Aho osing the rate of declioe 1n Hb concentration
during the frst 10 days of fever as a parameter of
the [ntensity of hacmolytic activity i can be calco-
lated that the level of stabilization in the later part of
the fever period (provided haemolytic activity is
unchanged) should have been lower f all the red
cells were equally senshive.

Full tion of the Hb ion was not
seen for several days after the fever bad subsided
Indicating that the changes in Hb concentration
could be culy parly due 1o changes in the phyma
volume during the fever penod.

The Infinence of any erythroposetic response on
mechmhmmmmﬂmlnamcd

occurs

Acta med scend 17
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DAYS

from the reticulocyte count during the fever penod.
There was no sign of increase in the reticulocyte
count (mean 1 0%6 range 03-17)

DISCUSSION
Thh study shows a geoersl tendency towards »
& in Hb fn confunction with

emsodes of fever in patients with Hodgkla s dis-
exse From the mte of decrease in Hb (1 7%/day)
compmred with the reticulocyte count In the imtial
pnnonbefevtrpmod It follows that this Is due 10

! L since mapor
hlccd‘mgurdnn‘ﬁinplnunvdnmeamldbe

Tbe present study pves oo direct informavon
about the mechanksm of the erythrocyte destroc
tion, and severa! possibirties should be considered
In this senes the direct Coombs test was negotive
but this does pot entirely exclude an aptoimmobe
mechanism a3 discussed by Ranlev and Videbrk
an

Another explanation could be that erythrocyte
strvival depends in some way drrectly on the body
temperature  The quantitative cstimate of the ther
mal exposure used In this siudy bused either on the
duration of fever the paximum temperatore meas-



wred during the fever perfod, or the sum of the

oxaxiom, an  obvicas
spprodmation. Both the nbsol\n: rise in body
temperatire and the duration of the exposure may
be important but the same fever index can be
obtained from either m short intensive fever period
or a prolonged fever period whh only & slight in-
crease fn temperature. Furthermore, if there is &
maxkmom wsceptbility of the red cell popuhation
above which o farther destruction occurs any at
tempx to correlate the erythrocyte destruction with
the exposure expressed as either the duration of
fmutﬁefevulndex-’ﬂlmlmnhsﬂn;re

Feve end haemolysis in Aodghin  discase 319
fever Irrespective of the mechanksm in relation to
cell nge the sdtvation in colemo A cannot exphin
the resudts seen in this study as this would give &
constant rehative cefl loss at differert levels of pre
febrite Hb and po lower threshold xs jodicated in
Fig. 4 Only the situation presented in coltmao 8
wcluding a skew cell sge distribution and the
hypotbesis of hest-induced erythrocyte destroction
as a cell ags dependent function, will exphain a
decrensing relative Ab loss with focreawng pre
febrile ansernia. The deiineation of the ceil age pro-
file in relation to anactia 1o Hodgkin s disense as
incolumn 8 o in sccondance with general concepts

sulL. Nevertheh
cardnﬂmbdwwnu:dcuteuldmmlupmmt
asd the Joss of Hb.
Expetimenil studies [a rabbits nsing different
methods of increming body tempersture (5 7) a3
well as b vatro studles (8 9 mipport the hypothesis
that temperatures within the fever range increase
the destroction of red cells. The findings of the
present study may be a cimenl correlate to those
resalts,

Fig. 5 shows that a ery de-

of erythrokinetics in mak (10 #afly m
Hodginn s disewse 3)-

In sccordance with the sasumption of m self
Emuted process, the effect of fever v not very
marked showing & mesn Hb foss of [45% and &
maximnm boss of 335 In this context it i3 inferest
ing that the apacmua secn in a number of discases
with different actiology and with fever a3 a centrd
cimical feature, such a3 chrodic infection colbgen
disease, apd maligmncy | rever very prooounced.
The dsm of this type of anwemba, for which

l&ucﬁoubobtﬂnedlnlmedpadﬂ:mfner
This pattern of  seif-imited cell Joss which was
not explained by a compensatory jocrease in eryth-
ropokesis, It in accordance wath previous findings
Garing experimental fever in rubbits (7) Also, the
bxffococe of the prefebrile Hb level on the relative
Lots during fever (Fig. 4) polnts to » self-Kmsited type
o erythrocyte d fon. A poaible expk

tx tmt oaly the older part of the erythrocyte popula-
e {5 suscrpiible to the hest exposure, a3 has been
thown for bbit erythrocytes (6)

To ciucidate this problem differert models of
erythrocyte destrnction have been outlined in Fig.
€. Each part of the figure represents the cell axe
profile of the erythrocyte population by showing the
fraction of cells at vartous cell ages. In both column
A and B thres bevels of total prefebrils erythrocyte
a1 arg demomstrated viz E (rormal state) 3/4 E
nd 1/2 E. Column A demonstrates sitnations with
a0 unchanged cell age proflle at different degrees of
prefebrile anmaemia and column B sihmsom o
which brile anscom 13 led by &
change In the cell #ge proflle wih  decressmg
sumber af older cells. The heat semitive erythro-
ytes ace symbolized by the baiched ares, and,
vslng u simplification 1t §3 assamed that all erythro-

the term ansemm of chrome disorders is geoerally
used by pever been clanfled (1 ™)
The result of fever has hittle practical implication

4 Cpymeg

-~

cEuL anE

Flg 6 Modcl comstracied m an atfempt o cxplain the
wfivcacs of the profebnbe Hb level 00 foverandoced

1}

e

FRACTION

Cytes above 2 certam cefl age will be yed by

enytbrocy in Hodghin  disete,
Acw med. ond ™
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smce it 8 rarely necessary to use blood transfusions
fo comect the anserma scen In relation fo fever
Tis moreover mrght be of imrted value ducto the
trunsfusion of more erythrocytes senuthe (o the
effect of fever Anatiempt to maintam a normal Hb
level especnally with old blood duning fever will
requare dispropoctionately many transfustons and
hence mcrease the risk of complications
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THERAPEUTIC EFFECT OF LEO 1031
AN ALKYLATING CORTICOSTEROID ESTER
IN LYMPHOPROLIFERATIVE DISORDERS

1 Chronic Lymphoos tic Lewkaentia

L.Brandt. ] K3ayvesand T R Malkr

From the Departments of [nternal Medecine and

Uniersiy H spotal Lind

ad the Research Laboraterics AD Leo Melsinghory § odea

Ahnual,cnl(m chlorembed exter of predubsoione,
been adminiuered oy to 1S mtfents with chroake
l benipemo for 129

andfor alkylting goxin The initial daly

Gase ws grocrally 316 mg ad the meiatermace dote wet

€2 og. Aloperiao! wes given concurrently 1 14 o 1S
o

maTow fnctioa bave berm observed b cos patent, Two
putieats developed nrboaria. Oor stady suggests that the
drag b elfective In the treatioent of CLL.

The tsc of a chemical > of b [ and

poutds have been described 2 9 12) but no

of the same

type a3 Leo 1031 bas beep reported
Becawrse this new type of ester is Epophilic and
differs markedly in physiochemical properties from
the parent alkybing ackd it might be cxpected that
the drug remains unattered for & sufficent length of
time to reach tumour mtes that are jmccessible to
the Ipophobic free acid (5) The main reaton for
empioying a corticosternid as a carrier i3 to obtaina
selective dntribation. by localizing the alkylating
agentin  higher concentratlon within the malignam
cells and In this way reduce the systemc toxderty
Such specific  hgh-affmty bindmg of cort!

has been & § fo hm

skylating agents seems Jogcal in the reatment of
wcveral peoplastic disarders These two types of
drugs act differently within a grven cefl and may
3o affect different types of cells within a tomour

s (1)

With this a3 a starting poiot, & series of carti
coid-alkylating agents was prepared by the Re-
search Laboratories AB Leo Helsingborg. Swe-
den The synthesis of substances of this type bas
been reported by Koényves and Kristensson (5) and
the relstion between chemical structore and
cytotiatic sctvity by Kdoyves et al (7). Among
these compounds the pregrm-1 4-dienc 3,20-dkooe
111721 -tribiydroxy ,214-p-(bls-(2-chloroethyl)»
sminojphenylbutyrate (Leo 1031 EORTC 15@
NSC 134087 CB 400037 p INN predafmustine)
a1 sefected for further studies The strocnaal
formula is presested n Fig 1 Sumilar com-

phoma and CLL lymphocytes (6)

The effect of Leo 1031 on nine antmal tumours
has been descnbed. The therapeutic Indices (T 1)
were higher than those of chlorambuci fn the mayor
ity of cases because of the lower totkaty of Leo
1031 The Ti of Leo 1031 in solxd Va 256
carcinoma is abowt twice that of the equivalent mt
ture of predoisolone and  chlommbmcd (10}
Evenasr ct al (3) found that Leo 1031 cansed &

olume redy of of
the sume magnitude a3 observed with nerosouress
oy Cu

Oy OCO-CH, T, Oy cH,m:u

Flig 1 Structunl foremeda af Leo 1031

Acts wed scand I
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houﬂihonepalkmlno 8) the Hb later fell to
‘)umu fevel Transhent thrombocytopenia way
m patent 10 concomiantly with vrtucaria
after 8 weeks treatment (see Side-effects) G-
milocytopena was not observed in any patient
Two patfents (nos 11 and 12) had previously re
ceived localized radiation therapy Patient 11 has
had marked sympioms of chronk broonchhis and
emphysema for about 30 years. Trestment with Leo
103t caused a reduction of leucocytosis, bat the
mild ansemia dxd not improve  Thrombocytopenia
or granulocytopenta was pot induced Patlent 12
had dermatomyontis complicating her haema
tologic discase She had only a moderate keuco-
cytoshs which was not syndicanty reduced dur
ing treatment with Leo 1031 There was an in-
crease in Hb concentration and no cffects on the
l.hrm\boc'y‘leorpmu]ocﬂe counts were observed.
p elicated by der &id not
l-mpmwc during the follow-up penod

Acte med scomd 17
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Three patients (nos 13-15) had been treated pre-
viously with other afkylating agents. Patient 13 was
sdministered chlorambucll 6 mg dafly for 2
weeks but the drug was withdrawn owiog €0
mmmbocywpenh_ This patient was nho p"vm
P without
h logic data. During uth:olOJl
for 6 months e reduction of the leucocyte count
was noted There was however no improvement
in her ansemis. and the thrombocyte and granulo-
cyte counts became extremely bow This padent
had a severe splenomegaly and spiencctomy w#4
performed  After splenectomy the Hb concentra-
tion rose and the thrombocyte and granulocyle
counts were substantially improved during continu-
ous administration of Leo 1031 This may indxcate
that the inthal deterloration ¢ reflected by the
haematologic data, during treatment with the drug
was probably not doe to & toxk effect. Patiemt 14
had ondergone treatmem with q'clopbowh:lnﬂ"‘

impi
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falling Hb concentration xnd decre

thrombo-
¥t counts. During treatment with Leo 1031 there
m-decrmedltwocm

smaemfa—did not {mprove during
Dmmunwiml.colﬂ:!l althy
count was ough the lescocyte

Side-cffects

In w0 patients (oce 7 wnd 10) urticarm and fever
developed after 3 and 8 weeks treatment, respec
mlﬂl‘ﬂﬂ]l7lﬂeﬂ'\hwmmt\1dﬂ
g the resction and trandfosdons were o oen.
Granudocytopents, 800/ad was also poted in this
palient, bt it could not be determined with any
Wm-hcd:ertbcmmbadmmlccm
% redoced from the pretreatment  valoe

o

was found prior to treatment
and was not sgnificendy aggravated darng the
period with fever and orticana. In patent 10 a tran-
sient thrombocytopecea, 73000 z! was msociated
with the skin reaction. It must be emphasized thet
both paticnts were receiviog Allopunool concur
reatly with Leo 1031 and it & therefore uncertsin
whether the side-efTects were due to Leo 1031 or
allopurinol  The drugy were withdrawn and the
further course has been uncomplicated in both pa-
tients The Hb coocentration m patisnt 7 has risen
spontaneously to 114 /100 ml durnng a follow-ap
periad of 12 mouths after the skin reaction
Paticat 9 expenenced severs pain o the Jeft
shoulder foiat shortly after the treatment started
In spite of the concwTent Lremtment with aflo-
purinal serum uric acid was clevated and a din-
ical diagnosts of gout was made. Fallowmg treat
ment with oxyphenbutazone for 3 days the patn
w31 reficved and has oot reoccarred durmg con-
tinuous treatment with Leo 1031

Castromiestinal symptoms have not been re

Acte word sewed (7
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ported by any patient No clmical signs of adverse
sterold cffects e g oedema or Increased tenden
cy 10 broising, have been observed

DISCUSSION

There scems to be Hitle evidence that treatment of
CLL significantly prolongs survival (4) and the
main purpose of the therapy is to comtrol troubke
some symptoms cauted by the disexse Thercfore
a therapeutic regimen without serious side~cfTects i
destmble Animal experiments with Leo (@1 indi-
cated a low toxichty of the substance combined with
a Hgh therapeutke index in various experimental
tumours (3 10) and # was therefore considered
Justdfied to test the effect of the drug in CLL.

Leo 1031 was found to cause a significant reduc
tion of the number of circulating lymphocytes as
well a3 & reduction of enlarged lymph nodes and
splenomegaly Signs of bone marmow toxicity have
been ensentally hacking and In several patients
an {mprovement in the amaemha has been ob-
served The drug has probably not induced
thrombocytopenia in any patient, although low
phtelet counts were noted in one patsent in connee
tion with an allergic reaction. G op

Our preltminary data thus point to a favourabie
effect of the drug in comrolfing CLL. Since the
discase characteristically runs & slow course our
observation perfod Is howcver atill too short to
permit evaluaton of the long-term effect of treat-
ment with the drug
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THERAPEUTIC EFFECT OF LEO 1031
AN ALKYLATING CORTICOSTEROID ESTER
IN LYMPHOPROLIFERATIVE DISORDERS

Il Lymphocyiic Lymphoma

T R Moller L.Brandt, I Konyves and L. G Lindberg

From the Departments af Ko

Internal Mrdecing snd C) toddla grostics

Unirerstty Hospim! Lund and the Rescarch Laborgtories AB Leo
Helstnphorg S cden

Absract Leo H1  chiorambucl ester of predalsotone,
bas bern administered 20 putients with gepcrulieed
Iymphocytic {LL) of various histolagic type.

wth relapes.
Further triad o avsess the valor of Leo 18001 a3 part of &
combization scheduie are desirabis.

Leo 1031 a chlommbucil ester of predrisctone was
synthesized In 1969 nt the Research Laboratories
AB Leo Helsingborg, Sweden (1., 13) and was
enade avalable for clindeal trfal fn 1971 (14) lapre
vioutly pubished reports (2, 3) the effect of the
Compound was cvaluated in pattents with chroaic
lymphocytic leukaeria. The present report deals
whh the effect of Les 1031 In lympbocytic
fymphoroa (LL)

Previous investigations indicate that poor resuhts

resutts kave been obtained, with a complete remls-
shon rato of aboot 056 (9 1S 16) Thete program-
mes bowever often regaire hospimslzation for cer
tan penods, Since Leo 1031 contadns two of the
components usally employed in these program-
mes [e dkyhﬂm-gunnndm:dﬁsdmwe

d it justifl to tnvest], whether the
effect of Leo 1031 o L1. might be comparable 1o
resalty reported with more elaborate programmes.

MATERJAL AND METHODS
F fenny
Treatment with Leo 1001 was staned in 23 patsents with

YRDOU1

afwr 2 wesks tretment with Leo 1031 one (00, 5) deed 4
days sfier starting trewtment, and m ome (pa. 15) the
cytologic dagnosts was chaoged to b stocytic hrmpbome
Of the 20 putrenity e incinded in the study § wers
women and 12 men, wath s age range of 7930 yeary
(nemn 60}

Indicagion for treatun! was in o1 patents

myl

A 3 roveh of e smprg

Mwmmmd—zmumw I the
of the bose

KuTow was con-
mhlmdmcmdnummlmnt of e
trisme m 4 of the skeieton u one
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patient, »od two patfents had malignant pheorsl and
peritooesd effuslons respectively

rtic type (NM)
O{lhedﬂuxpnmwopﬂcnuhd-wﬂd{
ferensiated LL (DLWD? 11 poarly d¥Terentlated
rymvbocnk lymphoma (DLPD) and one a mived

tyre of fympbome (DM). Thls dis-
(rih:douo{lh‘d.ﬂrrclnnmdlmphmndmfm
that osually reported (10) snd may reflect oo
intenthomal sclection of patents.

Leo 1031 was given s the flrst mexure o
11 patients. Ninc patients kad been treated previowsly
viz five with imadiation of focalzed drsease, ome with
alkyhtng agents and three with both there methods.

Blood counts were performed in all patfents biweekly or
monthly during the treatment. Lewcopenia was defined o

Table I Reswit of treatment with Leo 1031

Remivton

No. of
Typeof LL . Completc  Partisl None
Nodwla
NLWD 1 I
NLPD 2
NM 1 1
Diffuse
DLWD 2 2
DLPD u 2 6 3
DM 1 1
Total x 5 10 3

Five panents were given vinerfstine (Oncorin®) concor
rently with Leo 1031 In two initklly and e three lawr ln
the course of treatment in order t schicve  reindoction

8 WBC coutt below 000/ and P e
platetet conmt below 100000/l

Admmistragion of the drug

The drug was avallabie in tablets contakning 8 or 20 mg. At
the beginnimg of the sidy the dose wat kept mther low
4-24 mg dally (patewts 1-5). The dose kevel for the re-
mainder bave arbed between 32 and 80 mg cudly 40 mg
being the most common domge. Troatmend was given
conttasousty and even in tho mtients in whom a complete
remiidon was obtaimed, mainterance therapy was pven
with the wame dospe
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of i 1n alt excert one a cycic schedule wat
tried Leo 1031 was given for 2 weeks | & dose of 80
mg/m dafty aad viecristing was glven In dose of 12
mg/m | ondays 1 8and bload eotmts permitting, on
day 15 Afwer a2 week pairse the next series was staried

RESULTS

The patients have been followed for 1-17 months
{mean 7) ay indicated in Fig. 1 The degrec of re
sponse has been evaluated according to the

+ Dacraned



EOQORTC protocol (6) and the results arc som-
marized bn Table I

Complete remission was experienced by five pa-
tients (pos. 7 8 9 12 and 14) and afl of them are
stifl in rembrsion after 7-17 months (mean 1 ) Ove
patsent bad an NLWD type of lymphoma, two bad
an NLPD type and two a DLPD type. Four ps
thents were instage IlTand one in the DLPD group
was o stage IV

Partial remission (>30% reduction of tumour
mmss for >1 month) was recorded in ten padents
(oos 123613161719 20and23) Onebadan
NLWD ooe an NM two @ DLWD and six patients

”)

b

:3 Scintigracs of Bver and spheen (with *Te-saiphide
hmmumNLwnh-nphm

confirraed lavolrement of 1he sploen. () Al start of
wnmnn.a)ﬂaum of treatment with Leo 1031
M dose leved of 40 g dacdy

Therapentic effect of Leo 103 11 325

2 DLPD type of lymphoma. Two pateents were a
sage Il and aght in stage IV Four of the patcnts
relapsed after 4-9 months (mean 7) wheress the
other six are still in remission, 1-7 months after the
start of therapy Flve of them have returned to w
normal performance stang. An exampic of the of
fecton ly owing to ly dl-
trabon is presented in Fig. 2.

One patient (no 6) displayed signi of progression
after 9 moaths treatment and was then started on
the Leo 1031+ vinastine comirmation schedule de
scribed. This resuited Jo & new remission, which
weas regarded ws complete and is still cootmumg 8+
months after induction. Maintenance therapy how
cvrrtndlobedncoodmxcdbcannd-nomd

i a well diffe cell
carcinoma st the base of the tongue necessitating
radiaton treatment. During this peniod no progres-
sfon of the [ympboma was observed. This groop
also inclodes one panlent {(no 16) with a pleural
effusion doe to a well differcntiated mocinoos
adenocarcinomm of nnkoown origin. Progress of
this tmour was noted dutiog tresiment with the
combination therapy

Nontoral fallure (<50% reduction of (umour
mass or partial remhsion for <1 momth) was
observed in three patients (nos. 15 [and 2) Two
had a DLPD and ooc 8 DM type of lymphoma. Two
patients were in stage 111 and onc in elage IV Inone
paticot (no 15) the descase i stationary 5+ months
after inducton with Leo 1031 +vineristine bat the
other two relaped after 2 and 3 moaths respec
tvely

Toxal f Rure was ooted in two patients (nos 10
and 1) with NM and DLPD lymphoma, respective-
ly Ia T bke I the non-total faflore and tots] fadure
groups are pooled 108 0O ITMAMON  CAtEgOCY

Duriog the follow-up, five patients died 3-12
months {meun 6) after starting treatment with Leo
181 (Fg 1) Three of them (nos | 2 and 3} were
treated intthfly in the stody with a low dose.

Ske-fJects

Eacept 1 two cases described below  signficant

lcncopcnnhsnotbomlncbccd.mmlﬂcr
Thromb fa has oot

been induced m any patient. Boos marrow bropsy o

ooc patient (po  8) displayed a pormal cellular

plicture afier more than 13 months of connmrons

trestment with 40 mg Leo 1031 dadly

In poe patient (no J) a sudden drop 10 the WBC

Acte mod. scand 157
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court was noted after 9 months therapy with s
daily dose of 74 mg. This occurred however atthe
wame time as [ocal irradiation was administered toa
small skio manifestation on the left upper arm The
WBC count was 800/ul as & minumum  but rose
within | week 1o a normal bevel

In another paticnt (no 12) a sudden drop in WBC
10 200/l was noted after 3.5 months treatment
with 40 mg Leo 1031 daily The levcopenma was
observed concurrently with a transient lowering of
the BP and a reverdble state of mental confusion
The WBC count normalized after 2 weeks and
treatment with Leo 1031 has been continued for 5+
months

In two patients {(nos 15 and [6) for whom the
cycHc schedule with Leo 1031 and vincristine was
adopted as the first tremiment the lowest WBC
count was 1000/sd  The neurotosic effects of vin-
cristine were howcver already very promunent af

fs an accordance with published experimental ob-
scrvations (7)

The present prelimimary results indicate 2
favourable cffect of Leo 1031 in LL, and further
trials are therefore Justified. For certain types of
LL acontinuous thernpy with Leo 1031 an & single
sgent may prove adequate but for others a combl
nation therapy Iy probably more rellable (18) We
have tried Leo 1031 as » component [n b combina-
thon schedule but our experfence from this mode of
treatment by too limited y et to wamant any cooclu-
shons. Further sttempts should therefore be made to
assess the value of Leo 1031 as part of & combim-
tion chemotherapy programme
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ter lhc fm two series and the bl L
T was continued with Leo
1031 as a slngle drug therapy
In two paticnts (nos 7 and 13) receiving 40-54
rog Leo 1031 daily a cushingoid habitus developed
after 8 and 4 moaths respectively In oncof thema
tendency to oedema of the hands and development
of cutancous fibroma were also observed Minor
gustrointestinal drsturbances  such as a periodic
charrhoeal tendency heve been observed i some of
the patfents

DISCUSSION

the present study 15 of the 20 patiemts with

> encralized LL responded to treatment with Leo
1031 The rembision was compiete in five patents

and partal tn 10 As could be expected from pre-

viows expericnce (I 11) the best results were

obisined 10 patients with & aodukar type of LL

whereas the respomse 10 patlents with a difTose 1ype

way less sanfactory The averape required dose

waa 40 mg daily
The sbsence of serious side-cfects permitied an
bulatory therapy in all the patients

Thus indicates that the drug i sitsble in patients
for whom loogterm treatment with alkylating
wpeots may be indicated Furthermore 18 the event
of relapse during such treatment a more aggres
dve regimen can be started in matents with an
intact bone mamow This relatve back of toxicity
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RENIN SECRETING RENAL TUMOUR WITH SEVERE HYPERTENSION

Case Report ith Tumour Readn Analvsis Histopatkological
and Ultrastructural Stadies

0O S @rjavik, M. Ass P Fauchald, T Hovig B Bystcse
E. K Brodwalland A Flatmark

From Medwcel Department B Chnical Chemica! Depariment Pathological Deparintent
and Surpicel Depactment B, Riluhozpitalet
Unch ersity of Gelo Oslo, Norway

Absiract A 2Syvarcid man preseated with severs
bypertent with elevated

precpenative
recal tomoor was mmde on the basi of higher
concextrabions of rexm in the kft than in the right renal

Hy doe to remal mmour
w1 first described by Robertson et al. (1) in 1967
Thoee months Later another case was described by
Kihama et al (10) and five caves have been repocted
biter 3 4 6,8 13) In all cases the tumour bus

Blood was drww b precocked EDTA vials. The plasoa
way ncubated st 37°C (blak st £°C) for 3 hoors and PRA
wiy cakulated from the angloieasn 1 formetson. The -
gotendn | formed was messored by redobnmumossay
with It (A 1

K
from E. R. Sqoebb}. Conversion of spotentn | wo as-

oc-th sewsed
this method  pproxmately 1.5 ag/mifh (7).

Rewwn actn iy sa fusme
The tissne was [mren moedately after excios Afcr
mn;ummmmnlpmamdw:l
~Elvehjen homogsmzer ia 40 mi of 0 9 sociom
Miﬂlt@ldnw_mﬂmnﬂnﬂm
pmtie movencTts of the peathe 6 times the homogenate
was centrfeged 800xg for 5 mim. The pebet was do-
carded asd after approprate dikron with 0 9% sodwsm

hbtok been d bed a9

chiaride the was assayed for cenmn sctimily

S from 129 erg of sorms] kad oy cortex or from

y
pericytoma with cehy the juxts-
Homeruar cells  After surgieal removal of the
tumours remdstion of severc hypertension has o
curred in il cases,

In the present report we describe a pabent o
whom the diagnosts was made preopentively
Much higher renin concentrations were found in the

125 107° b0 1.25% 10~ mg of the mmmoar was wsed m the

19000 xg

mmour than reported at the time of
Furthermore, the BP and the plasme recdn activity
(PRA) were closely followed during the postopers-
tve pertod a berween

The matarma! was fxated in bafTered Formol sabse asd
Boms [sd, processed embedded fa pacifin xsd sec
tooed. The following stames werw wsed

T

these two parameters The tumour bas also been
characterized bry light and electron o

smtotyho-
penodic acxd Schil' reagest and
Wiboo staus for demosetraton of the grammies ta e

complex.

Acta med. soand. 17
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Fig ] Rehtombep betwec phm:llldo-u:mn:cmn—
tton unmry akk sodmm,  aad

excrepomn PRA and BP before and afler emoval of
the renm-producing temour

-~

crursd pwdses
shecimen was Exed i 3% ghianakichyde b0 1 M
ovphate bafTer (pH 7 4) for 4 hours and postfixed m 1 5%
osmmm tetroude m Tyrode  sokation (pH 7 4) for

howrs
Dehy dratson was carned out i graded ethangl and th
mltl‘hl“l embedded m Epon 811 Semithus and ult-
swchons were cut with an LKB hrotome oitre-
The semdthin sectiom were salned with

years he bad
rexmriable thirst. In Dec. 1977 he had re o epvsodes with
trantient tpeech dfficulties and paresthesn m the nght
kand, a0d an chevated BP 00130 masHg).

Acss mrd. scand. 17

He was sdmitied to bospital im Jan 1973 snd apart from
180-220 mmHg systolic and 140-170 mmHg
dnstohc findingy of the physical cxamization were por
ml ECQ showed kit entricular hypertrophy and the
chest Xy was porma) without heart enlaryemest. There
ltun&lcmnwm-lmmh‘d
the arteriokes but not Senum 1odmm ™
139 potsssium .9 chloride 56 and  tambard biearbonate
I mEg/l. Crestinine clearance was 30 ml/min and excepd
for sEght protewsaria the urine wis pormal. Rapid sequ-
ence L pyclogram and remad anteriogram were both nor
mal [sotope repogram showed symonctrical, detyed &1
cretjon. Both PRA and serum aldosterone were clevased
(Fig 1)
la smic of heavy medwcatom whh hydrahzipe
a-methylfope propmnofol, trichiormethlaride and fora
petiod spironolictons the BP was pot satisbactordty reg-
hitdlhh&uloknlmuli)omlw—ll)mﬂllhk
on a diet ot y 10 nEq
Bifateral renal dnnﬂ:ﬂcﬁmbnlupﬁfwmdlﬂi
very bigh PRA levels were found on the keft side Renen
-cm-Lryl enons blood from the right kidney way, sopine
B3 opright 4.5 and from the keft kidney semoe €33
wpeight S0 9( gang /mlh) Based on the abnormal pro-
doction of rew in the left Kidacy the disgnosls of tecsonr
was made and operatmon was sdvised in et of normad
findings oo & ncw selective remal anglography shh W
mography
Oa Oct 1 1973 the left kidney was removed sod the
nmmoir was found Wrthin kel aa hoor the BP fell ©
noreal fevels (Fig. 2) aod remained normal o the Mt
postopenathe days. Froa the Ird to the 10b
tvo day he hed 8 Tmsalent rise  BPt mavmally (33718
momHg on the 3rd postopsmative day (Fig 1) Anoie
byperiensive therapy wa  meceisary for ooe week
éwhd:hrtﬂodu)ta?nrkdd..h;lbed:ynndrmh
BP was accompamed with (lushing and tachycardm Later
the BP ka3 beea normal (110-130/73-50 mmHg) » ithost
medicalion for one ) ear
The PRA fell rapidly ater removal of the Jeft kadney
(Flg. ) with & ha¥f-{ife of reda (n plasm of appro« oately
100 mm  After § hoors PRA was barely mezmorable FRA
followed the BP in the postoperative phase with e op
1o 435 ag/ml/k cu the ¥rd posdoperatne day PRA fe-
oalned moreased for ooe week and became pormal
m-iunmuﬂymthrkBP(‘Fl;.l) Postoperatiely G
and eure
mnttanunor-nlmd-ccmindy srmary excrebos
of sochurn and potastiom and serem potrsum CONCFEI-
bom were normakzed (Frg. 1)

RESULTS
Remn studles
The PRA was between 15 and 25 ng/mi/h on severl
occasions over & penod of seven months (Fig 1) At
remal vein cathetenzation very high renin acuvily
was formd on the feft snfe Rena ectmty in the nght
renal vein » a3 siolar to PRA as could be ¢ pected:
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BOOK REVIEW

Trac elements fn relation s cerdiovuscrler discases
Edited by R. Masironl. 45 pp Sv r 7.00. WHO ollset
Pubhcation No. 5 Switrerland 1974

This booldet | based on the reports of twee meetingy
(Ceneva, Feb 1971 Vienma, Feb 1973 and Geneva,
Apdl 1973) of investigators on trecs elements in relaton 1o
cardwvinscolar diverte beld jointy by the Internetiomal
Atomic Esergy Agency (IAEA) and the WHO
mmbjrdh‘nmdhunmhwrnhm
years, WHO togetber with TAEA are
mhmmuhmﬂmlb-dnndlh:fdu{uﬂx
projects have bern strted 1) Trace clements b homan
1hsoes jm relation 1o bchaemic beart disense 2) Cadmium
lndﬁn:lnrrhﬂmlnh)pcruﬁm.!)mhqpopuhbon
studies. 4) Trace chements o Relabonships

Acta med pewnd. 97

between cardiovascular death ey and  chemieal
characteristics of Jocal water soppBes. 6) Geochemically
orfented studies n relaton 10 cardiovascular diseascs.
Tﬂmwoﬂﬂmmmbtwddﬂtnm
and

mﬂmr«wkmmny the booklet

cmnﬁnudhvmpdommmmlnrd.ﬁmu
cardiovascubar draeases The bookla

recomanended oot only t - specialists n trace cloments bat
a0 to coleagues imteresied in the pathophysiology of
cardiovascular discases

P O Wester Stockholm, § cden
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EDITORIALS

HIGH BLOOD PRESSURE AND PREVENTION OF STROKES

The demomatrations by the Veterans Admindstra-
thon Cooperative Stdy (6 7 8) that lowerlog of the
blood pressore i hypertematve men caused a

Micant decrease in Y lated morbld
cventy have ked to & workd-wide b for

tribution to the symposum from Lars Withelmsen
who describes an oogonng Swedish study running in
Gotcborg. Its wim & to screen part of the middle
sged male population for risk factors decmed to bo

trexting patients with ratsed artenal pressure This
bas been further stimulated by the Introduction of
several new PB-lowering drogs that seem to prom-
fse caner treatment with fewsr side-effects. This h
troe even though moch mors experience s noeded
before the exact podtion of these drugs within the
therapeutic arseoal is frmly h

of asterlal di-

the screencd group with  control popalation of the
same age This study bs in its 4th year and the
prelmiary resudts demomtrate fn particular the

The background to the present optimism regard-
ing treatment of hugh BP is well outhoed in the
sccompanying Supplement to this {ssue of Acta
med. scand. Within the gencal frame of prevention
of some frequest disorders in this case vascular

G of arteral h I Ed Frels

of lugh BP in a Swedith méddle aged
rrale population, the diflcutty of deciding the point
at which BP should be defimed as rased und the
varying interest in bealth probems displayed by
mddic-aged makes

The latter problem waa also emphasized by other

prescnis a sumemary of the VA stodies He sho
demsonstrates that kowering of the BP In the peneti-
cally hypertensive rat during a limited part of ita
etime f followed by a lower BP aficr treatment bs
stopped. For the rest of thar lives the arterial
prenyore of treaied rats was Jower compared with
their Hiter mates

Itisako shown that this refatrve decresse in BP s
accompanded by leas vascular changes of the arte-
Tial tree compared with those in the control group
Stmilar data bave been published by other groups.

In this part of the sympodum Ralph Reader from
Australia briefly describes the present cfforts all
over the workd 1o find early cases of raised BP in
ordeT to imtihute earty treatment with the hope of

g Iate vascular pecrally

The in
bumlnlhh-mmd\mwﬂmuunwdmd(be
14 of the to dato i

well outined This s also evident from the con-

n s

part) in the symposium notabiy ] N Morrds
from London who thought that a new strategy (or
health had to be defined, with better and more
realistie health education starting carfy wn school
Although the results of the VA atudics of treat
ment of high BP have been cnticized the general
feeling all kround the world today scems to be that
the timo has come for & concentrated cffort atmmg
at early treatment of kigh BP in large parts of the
popalation. Whether this shoadd be done through
of the total t kenst above a
certaln age—or through other commumity-based
programs Is il an open question The drcusuon
provided (n the accoapanying Supplement to this
wine of Acta med scand does not answer this or
scveral other difficult questrons. Bt it shoudd serve
s {mpenrs to more offiaal bodles respomsible for
health policy (o connder the question.
The mxny sturdws condocted m Exrope and else
where 1 conpnction with the European Office of
WHO after its cibative in creating & commumy,

Acw
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the beginning of the 1950ies made It possible to
produce larger quantitres of snugen of ddTerent vi-
fuses. Stnce the major problem concerning infec
tious disesses in thosc days was polk the

selective protectron of Individuals at risk. During
recerd years a live attenmated mumpt viros vaccine
rnsdmbccommﬂabk,‘rhhw:dmmhhbn

less infe and i a3 far as it hny

interest was it focused on the pomibilities to
combat this diseasc by vaccimation. Remarkable
achlevements have been made by the use of finst the
farmaldehyde inactivated vaccine and later (n most
countries the live vine vaccine. In countrics witha

been stadsed appears sathsfactory

Certaln negative expenences have been made ln
attempts to develop [mactivated vaccines agalost
different virmses of the respiratory tract [a some
cl-:i Vlcdml}on with what might have bccn

highly developed health care system the p 1
use of only nactivated vaccine 10 provide a medi-
cally highly safe means of immunization has been
exemplHied From the global polnt of view
poliovirus (afcctiom stlll present a major problem
It rermains to overcome the complications posed by
lmen:m-rcru entkeric infectioms which in developing
y restrict the frequency of suc
ccasful immunization with live virus vaccine

Subsequent to vaccines agumt poliomyelitis
means for active immunization agalast diferent
childhood diseascs were developed Measles was
fint on the Int and experiences avallable today
have clearly demoastrated that the avallable hive
virus vaccines are safc and provide a Jong-lasting
tmmumnty The vaccine 13 extenuvely used in vari-
ous industnalized parts of the world but there arc
urgent needs for the introduction of vacane in de
veloping countries m which meaves utlll remalns

oae of the most common discases of childhood
Rubella virus was not holased untl 1962 but with-
in a few yean attenusted vaccine strum bad been
developed Vaccination against rubella has a special
haracter sace the problem concerns not primardly
protect the vaccinated individml but rather the
Veloping fetus of posuble future

ducts kave

wururdt\nﬂon!h:nl.belbwnceo(‘vncdubn.

Further developments In this field are expected
whkesomﬂv‘hndﬂ'fermcmm It shonld be

that are of major

importance both ln d:vclnped and in developing
countries

There are many reasons to be optimistic concern-
ing the future Improverncnt of avallable and the
development of new vaccines The new vaccines
will aim at gving protection agaimst important dis
cxses e g those caused by hepatitls vins various
herpes vireses and tumour virzses. Evcnt:n]]y Ic
may be conll with a
vaccination calender and there will be an incressing
nced to arrange for simultancous immunization
sguimst more than one discase. Stll the number of
future problems fn providing a broad range preves-
tion of virus diseases ahould not be underestmated
In each case indrvidual evaluations will have to be
made of the need for introducing a general vaccina-
tion end also of the safety of the products which
may be developed 1t is mportant that a general
coasensas {s reached in the formutation of general
pdadpkafudnlwlhﬁonduprodm

vailable accines appear harmibess but there are
il some questioms concerning the duration of m-
mumty and the risk for fetal damage upon acciden-
l vaccination dunng pregroncy  Varying policies
o v have been Ished 10 different
countnes There are two magor doferences The
first concerns the question whether a berd immu
aity should be developed. The second anempts

Acts med scund 197

Lbel'ormo('cmnlvnndmﬁmnﬂ{nmlhlbm

il'ties  The crs
uilhrep:dwptvnlm::ofd.bmcudxonmh
tion of vires in the community s well as to the
chn'r—ufcrnrdlhemkdd\dkmﬂﬁ""
ik fon need to be appreciated

E Norrby the Virus Department
Karolimka Institutet Stockholm Sweden
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BOOK REVIEWS

Symposon ox Myocardiel M takolism. Amer Heart Ar-

£20. Who shookd we bares as the mext head of candiology

perhaps &0 eazymologist?
This mooograph opeas @p  very prownsing fekd In
ressarch snd the of

fuadamental problcm b0 aticmptog #0 repelr the machin-

ery
Maxy of the chupters mmke excellent rewling sad t by
s

corpta
olamd, Acastorden and New York 1974

This wolorme b moother sxample of the receat mtvrest In
ctabok processcs n an orgas that waa almost

alter coromary occiusion 1t b probabie that clinkeal mppil-
cations of the fmdrags In this group may cos day bave
decisive infloeacs on the fate of the pabent with recent
befarct.

Sevenal papen deal with the foadamental changes b

hypertrophy Morgan end by group trest similsr prob-
lom with the xid of the perfined rat bewt. The protein
toreaver haa besn stadied in detall and tho conclodon is
that cardmc manscle calls appenrt bave s i thad may be
as Jomg &3 the orpan styelf Om the other hand sechecules in
this cell have raphd termover of -1 d ys. It b wn
imteresting fact that the myocarceal cells represent oaly
23% of the wotal cell womber (o the myocardlsm They
ocapy ahoat 73% of the totel olome. The roie of

Excelkent electron mxcroscopic pectores (hnstrats the
relation of form and foscthon o8 the subceluler some
mmmmwmnuwnm
more papers from this fascisating volume that

fhaspcing bodn foncton and fisaly ea sastyss of lead
fntoocanon

The acceptance of bepatic come a3 metabolse 0T
catom has kad  s0me remarkable mpOVDEME M




M2 Book reviews
Itver innfBiclency It b8 tempting to arsume thal Hheis
chaages are related to corebea! dysfunction How this s

Asotber craspter treals the distorbed amdno ackd artern
n severs bepatic Mure and tfer to conpect this :ﬂv
turbance with d synthesis of h

farther treated in the following chapier sbout wremia with
bypocakcemia

the bain llhpo-d‘bkl}nxchmhnwnmmwtn
5 the basis of some carcbral symptoms la bepatic en

cephalopathy
Several chapters treat the problem of beain dysfuncto
circniation

on contimoory sapply of blood. It is &fBeult to

sindy pore bypoxhs asd v effect ow the brain as Ischemda

is vsually atso present. Porther stady of purely apoxic ecll
damrmge requbnes carcfudly comtrolled studies.

1 will only discun & few more of th  maay Interesting

problem of jon

hovledp ks been obtained Also i this disense dis-

dality may have severe
mhnncﬂou.llm;mneumlb&mm
Mlustrate the interaction of grues, enzymes, metabolhes
snd drog n a perfect way sad they will teach fundames-
taf lessons, mot only to the nenrologist but also to the
geoeral imdernist,

Frow the polat of view of world medicine the problem
of maluitrition and i1 infhwnce on brakn developaseet i
infants kas avtronomical consequences. Winick treats tis
nrpest question i a short but cxcelent chapter

The book cay well be said to Stestrate the futarology of
dmmkhﬂcmdclnkd and shows the

Incressingly coma
mrcdmthch:icdﬁcu It iy chear that brain cell
behave a3 modified cymometern These arc

The mechaxism of mergy transdwetion in bolopical

sritems Ammabs of the New York Academy of Sciences,

/! 227 Edeted by David E. Green 620 pp. $40.00. New
194

book. ke all ather New York Academy of Saxcoces
wh. 3 the outcome of a conferemce at the Academy
The book appeared i February 1974 e confercace hay
ing taken phoe exsctly one yesr before
It b certusdy fittng thet Da id E. Oreen, from the
Inatitote for Enzyme Research un Madison, served as
Edktor and Conference Chaaman. Many of the other se-
thory are Ukewise well renowmed scientirts Ja milo-
chondml  blockemistry (“mitochondriacs a3 they
call Howwver the
scope of the book 19 by 00 weams ffmited 1o the mito-
chondrim and their plart counterparts, the chioroplaits.

of static bological thinking It

may be recommended o cilnicians ja many fickls and the

editor and orgenirer Fred Plum at New York Hospina!

may well be congratulaicd on having organired 1 Y-
posiom of soch excellest quahty

Js G Waldenstrim

Md&wmmﬂ-qn{m
i.e their abithy to cowvert thermal energy inso

sbsorptrve powers of ot medical bl

Considerable space fs aliotted 10 conriderstions of the
ety - contraction ad
] Lad

exciabic
tong-held vicw of e fancbon of acetylchokne Thit
molecule b5 secn s a signal initlatl g the reacpon  thet
change ron permesbikty m sl excitabe seobraacs Oa
mmwwmmmmmd
symaptic
do Rat eTOSS the ym;'.kckﬂ. xeitation of O

mmmmwwammbﬂ
feixcs. He miserts that Locwi's classical experiaxons o8
relcase canaat be reproduced.
In geoeral the prescxtations bear no partccubar refcronce
10 the ek of med:cal blochemistry As cxcepton n e



The coergy boxs of this
mefﬂmh mdmbc:d
complng In axidaive

cxusing d:miuolmnﬁvml\ﬂ’mmm
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SCINTIGRAPHY WITH [ 1910DOCHOLESTERQL IN ADRENAL DISEASE

An Evaixaton

Hans Jerpenscn, Nils Norman and Johan A. Sundsflord

From the Medica! Department B and s Hormone srd I30i0ps Laborutory
Abrr Hagpitel, Osbs Norway

kyperplasis ba | patent and vismafred the tamoor b 2
patieats sdenoma. [n ol (uticats with
Crosbiog  syndrome due to

sppremed. However  dehyed sod
Mmdhhuuphmwm

primary aldosteronfam (6 9 10 11) and that these
patienls rarely benefit from surpreal treatment
@6, 11).

The scintigraphx procedure of Coom ctal (9 13)
wnth vismalization of the adrenal glands sfter =1
19-Jodocholesterol admicdstration, would i pa-
ticnts with Cushing s syndrome mainly be of im-
portance for tumour tocaliration, while in patients
w th primary aldosteronism the additional bforms-
tion with regard to the presence of a tumour or
biateral hyperplasia would be significant.

In a prelumipary repart (21) we presented en-
coursging reyoits in two patienis with primary
aldosteroniam In whom a uniliteral sdenoma was

hmvmzdmdhdwuph-nbummmdd:m
the tmnour &id sot concemirils rediosctivity st ol The
mmmnmmmmw

trsme revporsibie for the retapse of Cushing  symdrome
ﬁ-ﬂ Myfahypuﬁ:ﬁ.hthp

tred by adremal they making
elective surgery possible. Further expencoce with
the method has made it clear that the results are not
always 10 nnequivocal xs [o our first two cases. Our
total scrics of 10 cases muy be of fmierest m thes

rmdmmemdadmmwndmdn-

nocortical Some dagnoetic pitfalls
however exist, st demoottratmd im this series of patients.

The final diagnosls of Cushing 3 syndrome and of
primary aldosteronism is based on hormone a1says.
In Cuthing s syndrome it may also be possible
from suppresaion tests (o Mcﬂ:nih!.t between

trmour and by whereas
thnmbcdonehpﬂmrynldml:m(ll)-
It has been shown that bilateral

ction, pointing to some pitfalts that can com-
phcate the jaterp of adrena! scint}

METHODS

Phsrs cortitol was oeasored Boorometrically (14).
plrama skiotterons (20) xnd plasna renin sctrvry (19) by
raohnosological methods, The dewrmmahon of

skdosterone: fate was performed as described by
Askveag (1). Urleary [7T-irydrox. de
ermived by the N procedare () wah e

hyperplxsia is present in 13-30% nl'u.u‘svdlih
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Table 1 Aldosterome secretion rate (ASR) plasma aldosicrone concentration (FA) and plasma remin

activity (PRA) In 4 cases with primary aidosteronism

PRA
ASR ra (ng nag L)
Case Age (/24 b) gﬂﬂ)
»o. Sex o) Supinc - Sapina Upright
Preopenativety
1 ? 5 Sodium depletion poi] 136 [X] os
Sadioe loading 53 g
Postoperatvely 15 16
Preoperatively
2 ¢ 5 Sodeaa depletion sz 85 02 02
Sodiwn loading s 108
Postoperatively M [-2 4
Preoperstively
3 9 n Sodiam depiction 186 208 0.1 o1
Sodinn loadeng 7 133
FPowoperatively 4 1
4 L 16 Sodlum depletion m 500 a1 or
Sodizm losdng 4 m
Normal vatues (wpright, sarextricied diet) 75150 5150 <11

RESULTS

Primary aldosteronism (4 cases Table l)
AN atients had arterfal hypertension, hypo-
kalascmua and low snd suppressed plaam renin
activity uueﬂnmlncrnwdphsmddmlemm

and a high ak nte
that were not or only completely suppressed by
sodfum chioride (12 g in divided doscs oneachof 3
days) The critera for the dhgnoshs are given in
T el Cases I and 2 have been reported carfier

3

1
Sorc-nohn. A&tmlwlnc-ﬁﬂmaﬂnnm
a1 adrenal

dmdnmmy nchivdyinlhclcnuﬁmd
wldch comtained an ademorma, 23 g in dlameter
Cair2

Fecnle 51 yearsof sge A twmoor im the nght adreml, 14
wm fa dpncter wat demonstrated by adrewal sans-
sraphy allowing cleciive srpeal treatment. Previows
catheterination of the right adrenal vers bad mot beem
waccescdal

Care3

Female 23 yearsof age This w oman had developed arer

goes (Fig. 1). Adremal phiebography howsver dackosd
 adeooma Ja the right adrenal, and Omt plauea conces-
tradon af aldosterane was 10 Wmws Wpher in the right thea

Fig 1 Casxc) womn whh primury sidoseronthion sod
adenoma in the nght adremal. Photorciatigram (potferior
symmetncal



Cxking 5 symdromse (5 cases Table II)

All pabents presented clinkcal signs of Cushing s
syndrome The results of the hormonc sasays are
ghven in Table 1T

Case3

Feuale, 32 years of 2. The bormeoos szzys showed the
pattern of renocortical hyperpbatia. Al adreosl
In broth sdrosahs.

Bileteral adrevalectosty was performed.
The weights of the kyperplustic ghads were § § wd 7.5 5
rewpectively

Came§

Ferule, 39 yours of ege. Tiee biochemical deta, althowgh
Incoaciostve, wers fownd to be compmtible with the pres-
s o -dr—rcnti tomosr  Afwr hj-:!hu of

Fig 7 Case 4 man with prinary sldoseronism. Photo-
scintigram (posterioe visw) aftor dramethesont showing
on both adreosl
regiows. The remals cuimed after “1-bipporas renogrs-
phy

-m‘viymm-:ﬁhd.mﬂmu.r{omhy
dreal,

Table I1. Plasma cortisol .
(THS) in 5 patienty with Cashing  ryndrome

wus removed. Cortisooo had to be ghvea for bal year
poswperatirely

rinary 17-hydraxycorticasterokls (17-OHCS) and tetrahydro-11-deaxycortisol

Urinary 17-0HCS
Pleena cortisal (xg/100 mI) (mgf24 )
Baml riepintoiesd uTiomry
[
Caze Agn A THS
o (r) Sax  petology tam Bpm ! n Basl | 1 [
3 2 e Bulstersl hyperplame 250 184 15T 9% 07 92 71 ol
L3 » I Unfinigral 21 D8 M4 93 43 - 162 oy
7 7 ? Unilaterul sdenoom. B7 775 o T4 251 283 3Lé en
L] 13 éa Uniserpl carcaoes. 710 665 411 399 160 33 1240 0.9
9 51 9 Hyperphsa(cctopc) 1835 203 1 7 B2 37 037

1=2 aghd. for 2 duys, =8 wy/d. for 2 days.

Acts mad. scond_ 197
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Table I Aldasterone secretion rate (ASR) plasma aldosterome comcentration (PA) and plasms renis

activity (PRA) in 4 cases with primary aldosteroaism

FRA
ASK PA {mg ang.[/mif)
Case Agn (ug/4 b} ﬂ)
= fex o) Supine Supine Upright
Preopenatively
1 ¢ 36 Sodinm depletion u3 196 03 oy
Sodinm koading s s
Postoperntively 3 16
Preopenatively
2 ? 31 Sodium i % 02 82
Sodean Josdfing 725 108
Fostoperntively - o
Preoperatively
3 9 n Sodium depietion 186 208 [:8] -8}
Sodlum loading 78 [5)]
Postoperstively a2 1"
4 4 16 Sodiom deplétion m 500 ('8 ot
Sodhem Joading E=24 17
Normal values (apright, oorestricted diet) 75-1% B-1%0 <12

RESULTS

Primary aldosteroalsm (4 cases Table )
All patients had arterial hypertenslon, hypo-
kaisemia and low and suppressed plasma renin
a:ﬂviryn‘cuumlnaundphﬂmddmlemm
thon and a high ak e
that were not or only incompletely suppressed by
sodiem chloride (12 g in drvided doses on each of 3
days) The critena for the diagnosis are given in
Table I Cases 1 and 2 have been reported carfier
}
1

1
Sﬁyundm.mmlvdnmhﬂtdnﬂmm
s aidreral ahowed

timdrnﬂo-cmhy u:u:t:m‘vdylnlhkﬂndrmd
which comiained & adenoma, 22 mon n dawstcr

Case2

Fomale 51 years of age. A tnmout in the right sdremal, 14
mm ko dameter was demonstrated by adreoal scint-
graphy  sllowing elective tresiment. Previous
cateterization of the nght adremal veln had mot beem
soccensfol.

Cas 3
Femaje, 23 years of spe. This womma bad developed arter
aad

symmetrical ac
cumeltion of radioactivity appeared in both adrenal re-

Actt med. oand. 197

poms (Fig. 1) Adremal phiebograghy bowover dicloscd
sa adcoma o the tipht adreos! smd the plasma comces-
tration of aldousercns was 10 Umes higher in the right thae
in the Jeft adrens] veln. The right adrenal, contsinisg o

[y the scrum
tioa and BP wers normal. The adrenal phicbograpty asd

Fig [ Cise} woman with primary asidostsronium eed
adenoma In the right adreml,

vicw) showing symmetrical accamdation of radicecthvity
In bock sdreral reglons. The outline of the kidoeys B



Adrena! scinsigraphy with ™1 I9dodocholesterol  H9

however evident from the findlngs in paticnt 3 in
whom the tunour was demoastrated by sdrenal
venography oaly that a symmetrical concentration
of rdioactivity Io both wdremls does not rula oat
the preseoce of a unihateral tumoar
Connet:L(?)havcrrpmcdun-paﬂcnlw{th
primary
ﬂmd‘nﬂucﬁvc:hdcﬂnolmbol.hid:mh.h\

Inability of dexamethasons to stppress the accumo-
Inton of radicectivity in the adremats [n cne 4 could
mean that the primary aldosteroniam in this patient
‘was due to bilateral adrenocortical hyperplasta. The
duration and timing of dexamethasone admisistra-
tion in relation to the imjection of radioactive
cholesterol could  however be a factor of im-
portance. As adremal radioactivity crmlly becomes
yniblo from the third day after Injection of ™1

tients with pnemry akdosterondsm bave however
been somewhat difficult to reconcile with what fy
Imown of the adrenocortical function under normal
and 4

Beforo the

snd {3 maximal on the éth or Tth day
dexametbasone should probably be given 2 days
before and at least 5-6 days after njection of the
isotope to masure adequate suppression of the
conhdpmdualon Ilhmo-pinioulhﬂmﬁ!
h is galned with

‘dl.h
determination of patma coocentrabom of al

present cases it mmy therefore be of interest to
review some basic facts.
Flrady a3 evid by corthal deter

ds and cortsol from both sdrensd veins
combined with adrena) venography sbould be
performed preoperatively in all panents with pn

rmary ki i whom adreoal scimtigmply
is urmble t0 localize a undateral tumour even when

by
an ¥dmicrone-producing tumonr unkess the tamonr
is at0 producing cortisol Secondly snce the nor
Tal tortivod seeretion mie {1520 meiZs by b 2039
times above the hightst skdosterone secretion rate
we have measored in a patient with primary al-
doﬁttmhm khnm:rld.qﬂn!l.hcl’mrn.wdlp-

dicactivity In an

during of i
sooe. Porxibly the dixgnostic accumracy of adre-
nal scintigraphy could also be improved by
sdopimg more o'ojective methods for guantanon of
the adrenal mdioactivity

Presumably the localration of an adrenal tumonr
o well a3 s differentistion from biaternl ad

m'mdwﬁnm.m&dﬂmln
radioactivity between the two adremals. The ob-
served mn:rmnﬂm In the mall adenomas of
ds cholesterol to be of diagnostt
hnmanmhmherdﬂ'ﬁaﬂmuplﬂn-
ve of these
the method of edrenal scintigraphy b obviously
able at lesat in some patients 1o disclose the 1n-
creased accomulation of radwectivity n such a
tomour ms was the case fn paticnts 1 and 2. It is

woold be more accurats
in prbents with Cushing s syndrome In bilateral
hyperplasia a symmetrical concentration of rmdio-
activity in both adremals was to be expected In
the tumor cascs the rudlosctivity is supposed to
accumulate predominantly fn the trmour the fonc
thon of the contralateral adreral belng suppressed
It rs difficult to sex how these assumptions could be
wrong when the glucocorticod excess fs doo to
bilateral sdrenocortical hyperplasia. The adreml
scintigraphy tncase § lhemlymﬂcm‘i\ﬂukmr-
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gory we have cxammed, Is in agrecment with thes
as are the results roported by Lieberman et al (13)
In the two patienty with Cmlnng s syndrome
camsed by ap adrenocortical adenoma, the heavy
concentration of mdioactivity to one adreml left no
doabt of the tumour side In addition to the diagnos-
tic value, the lack of accumulation of radiosctivity
in the contralateral adrenal [mplying a suppressed
functron also predicted that postoperative substito-
tion therapy with cortcosteroids would be neces-

sary

So far our presuppositions bold tree In the pa
Hont with admaﬂcu carcipome, however
there was po i y dicactiy
ity in the largs hormoae-secreting tumour A slight
and delayed accumulaion of *™[cholesterdl o the
contralateral atrophic gland was misinterpreted
leadmg to exploration on the wrong dde. The
remson why radwective chalesternl was not con

ly io our patient with relapse of Cushings syn-
drome after bilatera! adrenalectomy (no 9) we did
not have the same toccess The uptake of radiosc
tive cholesterol in an ovarian corpas luteum cyst
was nmtaken for radioactivity in ectopic adreno-
cortical thisue Sinco the ovarian hormones are syn-
thetized from cholesterol a concentration of dr
culating cholesterol to the ovaries is not Roprusing.
The tmportant question which siill remains to be
scttied b whether accumulation of #-chokesteral
in the goaads regularly takes place and i it could be
teratogenous in fertile patients. The radintion doses
1o ovaries end testes given by Belermwaltes et al (5)
may seem unimportant, but further sindics arc
netded a3 the cakulations are besed on observs-
tions in only one patient. The {mability to detect any
radionctivity In the genital reglom [n two men and
five women in whom we later performed adren!
scintigraphy  could Indicate that the risk b nexsl
gible. We prefer bowever to sdminfster ™7

scneﬂonclmjcoﬂcm‘dbmmnumdtheh—m
cursors The Nﬂ:chdmerdmwlndi—

i | early in the follicular phase in men-
struating women and to perform the examination
unlyhpadcnn[nwhummelamld.hpod:lb

cated not only by increased
bormones m bicod and urine hnlkobylbnﬂ.ndhn
that most of the cholesterol in the tumour was pres-
anuf'nx non-atcrl!bd:hokntmLTbcwubsa
of radh Aty in the
d. tical tomour and of the con-
tralateral gland in two patients with adrenocortical
carcinoma and oo with sdrepocortical edeno-
o—have also been made by others 2 13) and are
bably typical findings in tmours with a high
oaine activity Suchnlctnﬂplplﬂalpamn

il and by hormone sssays.
In conclusion, we consider adremal scintigraphy
with [ 19cholesterol to be a valuable method

tumour from bilateral adrenocortical hyperplasia.
In pricary aldosteroniam the dlagnostic accurscy of
the method f less but may possibly be improved
when perf under d th ppressh
and with more exact measurement of the radioectiy
ity in esch adrensl When no side difference B

'esents o d fc pitfall and k found ¢ tmations of hoemone conceatrationd
ethods will bave to be sdopted for correct side  in both sdremal veins combined with adrem!
localization of the tumour phlebography shoudd be performed
That the method is also applicable for the Jocali-
zation of ph tomas (s & by REFERENCES
case 10 The tack of radioactivity on the trmour | Askvmsg, A o

side was due to of the

cortex by the phacochromocytoma. Identical find-
{ogs in two patients with phaeochromocytoma have
been reporicd by Anderson and Bederwaltes (2).
The visralizaton of adrem] remoants or ectopac
adrenococtreal tissue represents apotber problem
not resolved by radiographical methods. Theoretl
cally scintigraphy shoukd be sn kieal method and
ful k jon of adrenal after
‘total adrenalectomy for adrenocartical hyper
plasia has been demonstrated (2, 13). Unforfunate-
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BONE MASS IN OBESE SUBJECTS

Nils Dukén Dag Hallbers and Bertil Lamke

Dragnostic Radlolsfy and Sxryery Karoknsla Shulhuret,

unm-mud’ edical Engineering Kervknsls [nstizatet
Mrdical Schot Sockholm Swedea

stkeleton was nised n an earber poblxation (4). On

MATERIAL AND NETHODS
Thw cbese mibjects (27 women sod 10 ©en) were ofl oat

They had undergooc  geoerel phymeal examinetion, m-
chading chest X-rxy snd roothw boratory blood Wsts.
The control growp way age-smutched and drawn af o
dom from the The ape
u(m-n-su-hln-ndmukﬂmmm
g 3034 =B xge 45 3 apr 5455 =6 Obese
men, ape 33-99 =10 Cootrgl women, age 30-34 =8,
age 4545 =3 xpe 3599 w5 Coutrol men. sgs 33-39
=10,

The measurersants of bone damntions were made st

mmlbur(l)wdnthupmz-ﬂpndndlnm
The cortical aren was cakuisied sccording to the formats
w (D*~d"W4 whete Dwouter dosmeter and d =ianer dm -

388 respecthvely (5)
obess mebyects do B0t kave morw bane tam comtrol, ooe-
sided paired r-tests were  sed.

RESULTS

The obese subjects were not signi{xcantly taller than
the conirols (p>005) mean body height 166 cm
(S.D 6) and 166 cm (S D 6) respecthvely Mean
body weights were 136 kg (S D 22)and 63 kg (S D
97, respectively which ks a leghly signdicant differ-
ence (p<0.001)

The obese paticnis had & agnficantly buper
cortical area than the controls (p<0 05). The ddffer
ence between the groups was cuned madnly by
greater outer dameter of the measured bones
(Table D)

The groups displayed no significant differences in

Acsa med. s 197
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Table I Dimensions of the second metacarpal bone and praximal part of radixs for 2 obeze and 22
control females and for 10 obese and 10 control males

The devistion for the obese pahent
hw(wmmdmnom

Mean dimensions
Obeso Comtrol

Metacarpal
Females 4 41
Males 1] pol
Radéwy
Femaley N L]
Maler 126 mnt

125
146

inner diameter (Tabie I) which Increased similarly
with age (Table 11)

There were no significant condlations between.
~ortical area and the following clinical variables.
height blood calcium concentration or alkaline
+ in serum for the obese tubjects
~0.05).

Is expresscd a3 perceniags of tho mean valoes for e controis and the r-valne
Ooe-ekded text

Deviation
) rvaloc pvaloe
+12 21 D 0s
+15 24 «<0.05
+3 19 <0 oJ
+14 19 <0.05
+4 1.9 <005
+6 13 <0.05
+6 25 <00
+3 1.0 >0.05
° 03 >0.85
-2 ol >0.05
+8 19 <0
-1 03 >0
DISCUSSION

The obesc subjects had o an average an 1%
fargor corheal area than the comirols (p<0.85)
This i3 in agreement with oar earber stody ()
in which we found, on an average an 8% hugher
bone mineral content of the shafts of mdios ad
ulea in obese subjects

Table Il Inner and outer dk of the srecond [ bone and p 1 part of rodius for different
age groaps of wonter
The e n of the mean for the yotmgest grovp
Obess women Cootroly
Age proup (y ) 3034 4349 5% -4 4549 555
Owter diameter -
Metacopal 100 100 ” 1] 108 1
Radicrs 100 100 1=} 100 105 %
Inner diameter
100 110 jr] 100 131 e
Radfios 100 9 107 100 100 101

Acks werd. scand. 19T



Skeletal byperplash is much more p din

Bome mass in obe ¢ subjects 355
th subjects dly have

trabecidar than ia cortical parts of the skefcton, but
skeletal X-ruy i not st present a suitable method for
qoantification of bose in trab parts. The

a tendency o be underweight, which i of great
Intereat for this stody (9

cortical parts were theredft d instead
Another sdvantsge of the present method s that It
permats precise observations of the onter and [aner
diameters of the cortical bones, the relationahip of

nmin;ma:uﬁv:uﬁluﬂnpmdnu}ou,umh
both Inhibits Hpolysis in sdipose thyue (10) and

which s an estimade of the balance berween

periosteal apposition and endostcal retorption.
'l'hnh!;hba:emntnohuemb}ecumybednc
to an i Hioa or a d d booe re-

sorption. In the present stndy the large cortical
area in the obese subjects was mabnly cavsed by a
grester outer dlameter of the messured booes (Ta
Heﬂﬁewmnmedtheubeupnﬁmuhd
bypass which
rmlulnlnnhbsa-pdonwmldon}ylmnccthe
reslts by yhlding a redoced booe mass. This
source of error is of no importance here becavse
the obesa szhjects had a significantly lerger cortscal
we
As a sign of endosteal resorption the inmer
dameters Increased with age in the same way
althasgh less markedly as in the controls (Table
ID. Tids Indicates that the obcse subjects are not
ptuaa.:dmlnuoncopomﬂ:lnmerurmulu
ption with Ing age
Tﬁih,hmvcr a crosssectional study and
firther elucidstron of (his problem calls for & loa-
gfitudiond stndy
Little s kmown about the genesls of the greater
cortical area bn obesity It muy however be dbc to
1 was n an i
stndy by Hedhamenar ¢t sl (6) who found that
overfed dogs of all ages had greater cortical thick
Dets fhan controls,
Arthrosis with hyperplasia i common in obese

S, however also had more jomt complications
which In the obesc suljects might bo caused to
some extent by overmuitrition in chidbood For

favours of calawum in bones. Overnutr-

tion ako increnses the sectetion of gastrin which i

torn the of 23
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Table I Plarma concentrations and urinary excretion of inorgaric pyropkosphate (PP) before and during

treaiment with a high pkosphate imtake

Plasna Urine
PP P Vol PP P PPy P PP, (ubl)
Dep () (@) O M) (M) (ookaZ4R)  (amoleyb) P (ad)
Before treatmant
k] 245 2.19 79 2010 4 193 4
1 626 1.2 1675 21330 554 piyA) 16.7 218
During treatment with a kigh phosphase tnate
2 378 153 19% 180,10 74 1512 535 (Y1
] 430 1.5 2.175 15950 1826 69 57 L7
15 4.56 1.04 1.800 13430 B4 97 4221
ps3 6271 1a 2150 112.50 mn 2419 .8 6.4
M 649 119
@ 819 125
] L.46 2 5% 16334 2191 41652 5587 75
125 921 138 2.450 32208 a1 ™R 11852 [ %}
METHODS Actual bome and joint Mssory

Blood was drwwn by eipuscturs as arrsematically a3
possible frto 5 ml plastic vessels

by kee. Tt s important that no comguiation octurs becasse
release of PP frunphmkubwﬂbo-n(lﬁ'l'bn
plarmm was
cold and § volwses of ice-cokd .dn:lm.idcd
Afier standing for 10 min in the cold the precipitatn was

trift and  the

with perchioric acid in a gmilar way i onder to resove

any iporgasic pyropbosphatase activity Such treatment

of urine gave 100% recovery of PP The anabytical
thod for PP determination has been described ebse
ere (7) The P was meszared by the method of Wahler
Wollenberger (16).

CASE REPORT

Previous klisiory
The patient b 53-yoar-okd married womea Thers fs o
family Mstory of boons discases bt two brothers died in
Infancy from cnkoown canscs. Her mother bas old-age
diabeter. Ooe yeur old the patient was admitied 0 a
saaaiortm for one year because of “rickets  She &id oot
walk wndl rwo yesrs old. She lost her permament teeth
becanse of “fraglle cnamel™ at the sgs of 15 She was
pregnant caly 0ocs bt had a spoatasscm shortion.

Axthnnpofﬂndﬁcymmmdm

symploms.
ofien soffered from headachs for which she bas been
takdng wp to 4 g aspirin a day
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In 1960 the patierst bad  Colles fracturo of the beft wrist

but two years later soveral fractunes of the metatarsl
booes were secn. With the  excoption of omc
year—|970—when the patient was able 1o resone ber
work bn a factory she gradmally developed Mcapaciating
palns i ber foct, kness Hp.bvhckmd-ﬂ!.nﬂ
succemive  fractwres in calcanTy  procese
nyicucmdmculmmdﬂdim,bamﬂixmdﬁthlﬂ
a1 preodalnactures

Diagmosis

w_lcm

Other kabormiory bnverd pations

The paticnt s beight was 155 cm, welght 55 kg, BP )
Tots! blood count was wormal ESR 7 mzwh. ADalse
phowptatese in scrum was 3-10 UA) (NR 13-38, rodifed

3



oocroscopy
bet feres, 9 mmoles Epkd wee cxcreted i 24-booy feces
Radiotogicalty her chest, cramum and stomach sp-

Orthoperdic treatm ent

At first, i 1967 whew 5o bone or joit besbors kad been
fownd he patient  painy s erw koterpreted s ool
and trested with physical therapy Latsr when maftiple
fractares were fomnd In ber right foot, thiy wmy im-
oacbized with good resdt. [n 1972 the paticnt had pados
i ber Jeft knae and cres for 4 months before s fractime was
dwgaosed. Eves 4 months of kmnoblkration td mot resolt
Io bealing. [z March 1973 thersfors :nowmymd
the left tibia was

Adnlt kypophosphatasia 359

the phrsena vakses are ahoat helf the mrgnitade
rquindbylj.mlﬂnll_(ﬂ).
The plasmma P concentration iscressed akghily domng
ihe bigh phosphate intaks while th rrinary excretion
to about thrve times the pretrestmest vahse

irmately O foemd b nocmal sobjects ().

DISCUSSION
More than 10 cases of sdult hypophosphatasia bave
oow been described (1 9 10 11 In most of them

the diseasc has been mismicerpreted in early child-
bood a3 rickets. There is no sex preference, though
the teadency of postmenopaosal women (o develop

fractures of the lower extremities. Most of the re-
ported ndnlt cases had symmetrical ctures
of the femoral disphyscs. Progrevsive balateresis
has been poted in several cases a3 well as cakef-
fication of the spinal ligaments sod chondro-
cakemoss (11) In many respects, our pabent had
the characteristic syndrome

Since Flelsch and Buoz (5) ahowed that PP con-

dtdbﬁm-ywhﬁm:fmbemnﬁvlﬂak
A somenhmt timiler courss was observed for the right
thia. The [ractury kine was first seem o Nov (973 baf a3
t paieut kardly ever stood on ber begt, but moved
sroand wsing crutches or ta khalr w0 fnther

in the mnge 107%-10~ M effectively in-

hibited collagen-nduced cakcum phosphate pre-
dp&uﬂmmﬂmnhmmpdqmmhm:m
higt PP in the

‘becamne mors aed maore distioct and mn ortsosysthers of
the right thia wa3 performed in May 1924

Phesphate ireatment

The pabert km pever recelved cortsoms, calckm or

vhacrin D trestoecut.
A prepanuhon of dsodie hydroges phosphats 300 mg,
and potsymmm hbydrogen

£00d agrestaent with the findmgs of Ficisch and Braz ¢)

d flaids n b paticnly may
prevent normal Russell (13)

that & high phosphatc mtake might kesd to Im-
provement m this disesse In a later paper (14)
however be stated (withoat documentat:on) that
such treatment did oot clmnge PP concentrations
in ptaxma and urine Thrs is in agreement with our
resalts and may explam why a beneficnl effect 1n
our patient hxs been Iacidng 5o far It has proved
impossible to increase the PP excretion by boading
with P In normal subjects a0 jocreased P excre
tion i by an PP

30 that the PP/P ratio remains constant (4) The
renal tubuler tramsport of PP in our pabent may
ha ¢ been aammated and this would explan why
PP ing in an bugh

ton, cannot be removed from the body Io the cases
reported by Boagiovanni et ol (2) and Guibsud and
Lasbre (8) the treated chikiren showed mgmdicant
climical and radiclogical impro ement. Bongrovannl
¢t ol found a rise in ormnary pyrophosphate which

Acss wed. scond 197
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has not been confirmed by Guibsud and Larbre or
the present work. We did not find any Improvement
clinfcally or y during the
which may be due to our patient s age

The isotope denvative method used in the pres-
ent stody for measuring PP, is speafic and very
sensftive (107° M can be measured in a sample vol-
ume of 50 pl with an S.D less than S%). More
correct concentratons of PP [n plasma from normal
subgects (1 9210 09° xM) and from a hypophos
phatasic patient have now been cstablshed. The
higher values for plasma PP both In normals and in
hypophosphatasia reported by Russell et al (14)
must be due to a sy error Thar

scheidung fm Harn bedm geamden Memachen. Hely

6. Fleich H Bhaz, 8. & Care A D Effct of

o urimary py xcreton
and the preveotion of wrolthisds. Lancet | 1043

that PP, is invariably elevated in plasma and mnoc in
this disense 13 coafirmed by the present work,
Shcox and McCarty (15) recently reporicd a PP
coocentration in plasma of 1.810.06 gM (S.E.M )
from 94 normal subsects. The cssential step in
their procedore 13 based opon a specific enzyme
and is In very good agreement with our results.

10 lardom, O M., Barmsey D W & Fink, R L. Hypo-
;bmﬁnn.ﬁlnlnndnh_l Booo Jt Suy £2-A.

1 O‘Dnﬂy 1 D-Hypoph;hmiamdnmdm

caiciom pyrophorphete ditydrte deposits b cart-

Lage. Report of a case. Arthr and Rbenrn. 13 N1
150

12 R K. Pbospharyh and hypo-
photphatasia. Thosis, Aarhin 1968

Ulhundl.R.CLG Excretion of ecrpasic pyro-

sha. Lancet 2 461 1965

and rexponse
take. Amer J Med. Scl. 285 163 1968
3 Femiey H N & Walker P G Stodes ou allaline
phospbateses: Inhibiuion by pbosphate dertvathes
and the sabstrate peaifiaty Biochem. J 104 1011

1967
;Fldsch.H & Bz, S D Pyropbogphatess-
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14 Rusel R_OO Bi-z.S Doaxth A., Morgan, D.

disorders of booe. J chn. Invest. 50961 1971
1S Sikeox, D C.lll:(llﬂy D J. Mcssurrmest of
Im blological

Invest, 52, 1863 1973
16, Bahler B E. & Wollenberger A Zur Bestimoung
des Orthopbosphars nebes
Biochem. Z. 32530,
195s
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THE ACUTE EFFECT OF SODIUM CELLULOSE PHOSPHATE
ON INTESTINAL ABSORPTION
AND URINARY EXCRETION OF CALCIUM IN MAN

A.Berstad H Jergemsen H FreyandJ H Vogt

From Medicel Departwent B8 Aker f 1piral Oslo Novwsv

ook

Onal mimivhtntico of 3 g

phosphte
the GI tract. The facresrsed phoaphones excrrtion
sbiy dog 10 partia] bydrotysl of the spbstancs in the et

Hypercalciuria is presest in a Hi samber

bas been found to Increwse faccal and
dccmum-lmrycald.umexacﬂonlnwmemﬂ
scries (5 14 21) Mare direct Information on its
effect on caldum absorption is scanty (17 20)

In the present stody the intestinal absorption of
“Ca has been determined 1pnﬂemﬂmmblaod
and stool rad ivity after or! sdmnthtra
th:haupebtfm-nddmingmm'uhcﬂ-
tutose phosphate

MATERIAL AND METHODS

of patenty saffering from recurrent calcimm-con-
tadniog renal cadculi and wrine calcfum mwy play
m important role (o stone formation (8 13 15 A
reduction of urinary cakcfum excretion bas there-
fore been attempled in Wiopathic stone formers by
ecvenl therapentic mezsares  uch as low catelnm
diet (IS 22) thlazide administration (24 25), onal
{norganic phowphate (3) ar cellulose phosphate (5
17 20\ Inorgnic soluble phospbate was med
empirically Alibough h reduces arine cekcium (),
the mechanisen by which It affects stoae formaton
may be moro complex (15). The therapy scems
mhu'hcﬂucdvemnndunmucennskzbal
f () doc to of p
Celtuboca phosphate onxhto\herh:md cnen-
tially unabsorbable. The subrstance 13 described ax
a0 jon exchangs retln with particular affinity for
divalent cations (17). Whea prven onally it b wp-
poted to act by binding dietary cakcioet and thereby
decTeasing iy intestinal absorption and urinary ex
crtion. To metsbolic balance stodies cellulose

two days § g ccloloss phospharr wat ghven 3 taes dally
with meeals

Blood samplet were droewn 172, 1 1 3 sad 4 bowes aftsr
adeurisiration of the sotope. Urine was colected for 2
duys and faeces unt they were po losger coloared red by
carmioe

Caryma raceosctvity of *Ca m serwm and farces was
comted m e Hormons and hatope Laborstary  Aker
Hospuad m 2 md sumples i @ garwma spectrooseter with
3 each crystal A 2 oum lemd screen ® a1 placed around the
sample txbe b0 scTtwm Ot radoution from *Sc (1), the
daoghter reotope of “Cy which @ oot absorted from the
OT tract (16)-

Facces were pooled, dilted with water waaghed and

Acts med womd 17
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Fig ! $crum coocentration of #Ca (% of *Ca dose/]
serwm) after oral administration of the lotope before (@)
and after (O) of caberosc means
and raages). .- .
4 Bater After
Celiulone fookat
e Fig J Net cakiom sbeorption (5%) caleulated as the &if
seum ference between (he amounit of *Ca sdmintstered and the
sctty amoust of the lotope recovered In facces corrected for
foxs.  Indtvidual combined befors wnd afwr
3 adminestration of ceflulose phosphate The colmras fad-
cals meant.
2 s dose
| sorwm ~ !
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-
1 oty
1
A e,
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1
1
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o O‘Ft,
' —_
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Fly 2 Peak sorom concestraton of *Ca (56 of "Ca doee/1 =t e

serum) after ol adminiuration of tee rotope. Indivdual  Fip 4 Relationthip between #Ca srsorption determined

valoes combined before kad afwr administration of cel. by 3tool and serum racioactivity @ wvaies before O=sf

hukate photphate The colerms mdicate meens. ter of celutose phosp

Coullese phesphate
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Fig 5 Urisary excretiva of noo-redioective calchen be
fore and dorieg clislose treatment, 3 g three
thnes daily [acividual vahees combined
e oran.

Ianogesized (1) befors conaniag of TCa bn welghed sam-
ples. PEG was dewrnmed accordeag 1o Hydén (101 PEG
;Tdu-nhmnbnhuemtuwnnvvcwm

Cellnose phasph te and calcium absorption 363

RESULTS

Withoat ccltulose phophats the maximal concen-
tration of *Ca in senum was foand 2 3 snd 4 hours
after sdminkstration of the bsotope in4 I and 2 of

and the patient with hyperpwrathyroihsm. After
admiestration of ceflulose phosphate the seyum
concentration of “Ca was markedly reduced in all
the patents The mean valoes with and withoot
ceflulose phosplate in reltion to the #Ca Intake are
shown In Flg. 1 Peak serum concentration of “Ca,
l.e the mean of the myximal end the preceding
concentration recording was redoced by ceflulose
phospbats on an averzge by 794% (range
59 0-38.3%) (Fig. 2)

“Ca abeorption determined by stool radioactivity
was similarty reduced by cefluloss pbosphate (Fig
3) on an average by 81.6% (moge & 0-100%)
“Ca absorption determined by serum and stodl
radioactivity showed 2 good correlation (r+0.92)
(Fig. 4).

The urimary excretion of nor-radicective calciom
dn:reucd in emch sublect during ceuulag

(Fl. 5). The red: aver
aged 46.8% (mnge 15.2-77.2 %). Mean magneyum
excretion In nrlne dctrmscd by 475‘ aneu
mean th
byﬂ%(rlﬂclLThncbtwtmufmﬁtuuch
subject and were statistically highly sigmificant
(<0 001)

Table 1 AL, tum and lsorpanic phospkorus in

arine before (B) amd during treatmens (D) with
sodism cellutose phasphate

Mignedon
(mEg724 ) (mm

Case —_—
o, B D 3 D
1 w3 ™
2 311 a8 10 113
3 85 43 3 130
4 44 18 430 L1
s 57 50 ™0 113%
. 132 124 57 1467
7 52 L3} 1307 129
] 53 23 8 1201
Maa 79 53 51 12
sD 36 33 0 %

Acrs mved srond 117



364 A Bersradetal

DISCUSSION
The extimation of | cakum ab ton by

(15) but to what extent cellclose phosphate affects
slone formation by such mechanisms is not known.

serum radboactivity after oral i d"C&
auflery from the dissdvantage that the serum level
achicved depends on the concomitamt removal of
the isotope from the blood mainly into bone and
urine. A more valid cstimate of “Ca absorption
could be obtained by determining the amount of

The d d of urfnary calclum on dictary
calcium (22) as well as the I[ncreated calchum
absorption found In same patients with hyper
calcturla (4 &, 19) and recmerent urlmry calcull
(14) suggest that the Latestinal absorption of calclom
may play an important role in kiopathic stooe for
ration (15) Treatment with substances lowenng

tbed “Ca ted In facces provided the  cakdum absorption seems therefore logical Recent
l.ecl]"Clcwlvdbeco:mlctdymmvemd Thisls ly Paketal (18) reported that cefldose phosphate
however im ible and an omb was highly effectlve In preventing recurrent reml

lblumrknrbnslobeniedwlhllmﬁomm
be made for Incomplete callection PEG §s widely
used a3 an inert prabsorbable marker in the GI
tract, bat does not appear to have been em-
ployed ln climeal Bsotopic calcunm einorption stad-
fes. Tt passes through the GI tract without being
lbsorbedurlphtmdanbedctemincdwhh

In blologlcal materia) by a
turbidimetric reaction (@ 10 12) In the present
study the marker was found to be licable for

calculi during long-term treatment. Their findings
may support the view that the Inftlation of stone
formanion is related to the precipitation of a ridus of
calcium phosphate (17 18 19 20) and that redue
tion of urirary cakium excretion by decresstng lo-
testiml calcium absorption will reduce the pro-
pensity to stone formation The treatment with cel-
ludose phosphate s however somewhat fncon-
venlent a3 the mather large volume of msoloble
Tud must be taken about three

quanttating faecal Joss of Ca, and the "Ca
sbsorption determuned by the stool mdioactlvity
carreiated well with the serum radroactivity
The present results ahow that § g sodiom cel
tlose effectively inhibited the i
absorpton of 'Ca when the hotope was given with
100 mg of cumler calcium as calcwum chioride
The dietary calcium Joud is of course appreciably
higher Our normal hosptal diet contaim about
1100 mg calcium daily This larger cakaum load
surpass the bioding capecity of

times dadly in addition to magentium ment.
The treatment has been found to be notably free
of sideeffects (18). Both hypocalcemin, hypo-

and d phosphate intake
may lead to secondary hyperparathyroldiam (23)
Pak etal (18)found however that the parathyrold
hormone concentration in blood was within the
normal range during celluloss phosphate treatment
It Is not known whether the calcium depletion will
hdxonreboundhmxinnhumnhwrﬂbn

making the mnhibtion msignificant The
reduction of non-radiosctive cakclom excre
T urinc i the present and other studles 3 5
14 20) suggests however that 5 g cellulose
phosphate three trmes dadly significantly decrenses
the absorption of dictary cakclom as well
Since ceflnlose phosphate has the property of
binding divalent cations it alto binds dietary
magnetiom (17) The urmary excretion of mag-
pesiim was comistently decremsed in the pres-
ent Itndy duning cellulose photphate treatment.
cfore has tobe + d when

cellulose phosphate s ;lveu to patients l'ut lon;

when celh ix stopped of
interrupted
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SERUM CALCITONIN RESPONSE TO INDUCED HYPERCALCEMIA

A Diagnostic Aid| Early Oceadt Medsllary Thyrold Carcinoma

Margareta Telenfs-Berg, Sven Almqvist and Birgitta Wisthed

From the Departments of Insermal Medicine Unh ermty Hospural Lund
and Ush ersity H spiia! Linkdping S cden

Abstract mmhmuuun(m.._.)hn

edullary o
the thyroid (MCT) tn 4 fumllics with Sipple  yodrome &2
well 2310 3 wporadec cases of MCT Ia 16 normal cootrols

infosiom tett for (a) screeadng for MCT m all Sppic reba-
thres with Mwmmmmuﬂm [3)
postoperative contral i both aporadxc £3d berodiary
ucr klhvunpﬂm sappoved moo-MCT temowrs

Determimibon of besa serum calcitonin (S-CT) with
a specific and seoutive radioimmunoassay s ety
oseful o the dhgnosts of medullary carcinoma of the
thyrold (MCT) (1 4 17) | is supenor to conven-
toml methods (clinical ctamination and thyrosd
scinthcan) fine needle bropsy (25) and determina-
ton of serum dGamine otldase activity (histamnase
EC 1436)07.
Bﬂhlnnu'nnlbuchdblnd n medullary

rei [{og3] s st
hltdbyhrpcru!ocmh(ﬂ )

In paterts with very small trmours the basal
level of S-CT may be normal or chose to the upper

normal hmet, ¢ g in early cases and after non-rachcal
surgery Inthese patients determmation of the S-CT
response 1o Induced hypercalcemea meght provide ms
with an even more semsitive method that woukd
disclose occult, Le. mymptomatic tumours The
purpose of this [ovestigaton was 10 evaluate this
hypothesls

MATERIAL

pialn vuna yloums 21 77), which b ganumitted o1 an
scosoral domenant trmt
The Sipple famies were screemed prowpectively for

r

s-c-r(u.bou:u)unlhdnﬂwm-mn

indoced bypercakcoraia., whoch b the sibsect of this report.

This scrvening program revealed 3 pew cxaes of MCT

(patbeata ] 33 TEL-3 TILL-D). ATl Sippls pasbensts cxoept

one (IL7) & well em the sporadic cases (Table 1) had thex
MCT dognodis

venficd by surpary and
ooy the criterta of Harard et al. (11) and Wil et ol

MCT wrre cxacaioed for ocoukt metastases. They had no
cimcal mgm of recurrence. Six putients ® ere cxazzmed
broth befors and after merpery for MCT (Table IN.
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Table I S-CTrespons 1o caklum infusion (8CT)
1n 14 patients with MCT

Par Age  SCT

Bo. Sex (y) =0 ACTaw ACTmm

L1 8 57 13 09

12 ? 5 5 17 42

L3 e P 27 o7 22

1y L S 51 36 95

n2 3 5 24 14 42

13 4 33 49 44 H4

u 3 21 9 11 743

n2 ® 2 17 10 74
28 32 [

urs ? 43 34 153 129

m.4 ¢ 57 31 32 44

s é 33 104 08 106

51 é n 950 0

s2 ? K 6.7 49 22}

$3 e 61 16 L34 134
104 a4 %0

(og/mi)
Esrdier operated on for MCT

ordered ihyroid or calciem metaboli oo served 2 cootrobs.
Farthermae we aﬁdmd(ln‘m(p&nuﬂ.lnd
H2) with Long-standang to wmtrxina]
n’hbmfu.mhbcuﬂlmﬂmdd toad 0 -
1cstioal radntion bpury afier radwotherapy apainst a
carcmoma of the ovary and had been treated with vitumin
D ahhoogh rsufficently Prtiest H2 wa Myunddmd
probably had  ghrtensendive enteropathy  Both

ﬁlmabxm(&&)kwhmmﬂ!&-l‘)m}lw’lﬂlhk

).

METHODS

Serwm calcuoam  The dommonons(y techoqoc ks
been described 1 detasl o 8 prevaoos paper (1) S-CT levehs
expressed a3 ng/ol. Reference valoes 0.36-1 04 ng/oal
wm colcmm $-Cawn determmed by flxme eminaon

metry
Calwm wf siom text Truguent hypercalcennt wa @-
duted by miuung 3 75 mmol=7.5 mEq=15 mg Ca*'kg
bwt calcjum glocamate m (000 mi 10% mveriose

except panewt [12 were (ntng The mftrsion mduced
arise b S-Ca of 1 D12x0.56 mFqN (mexn £28.D) At
the end of the mfruom $-Ca wa 625t X044 aEgll
(ean *2 3.D) NCTplhumdidnurhﬂchumrk
control m the
Sﬂnm&yﬂmmp&uﬂmmu&mn
0 6 and 40" S-CT at (¥ s the withmete mewn of two
separuts samples tiken t -5 and yost before the wiart of
the infyilon. Zero tme (07) 1 the suwt of the mfision.
wsually xt sbout 10 a.m. In saven patscnts addiuom axn-
pics sere aken t30° 907 1207 amd 1807 The cxpresmon
~pormal range”™ for SCTrw=mean +2 5.0 of beshhy
cootrol  The S-CT the dunng mdeced hyperaalormis at s
ralm after the start, zero time, o denoted 3CT

Acrs swd. sond [97

RESULTS
Heolshy consrols
n the 16 heahhy comrols A-CT , was small, pormal
mnge —02-40.5 ng/m! (mean £2 SD =0 144
2%0 18 ng/ml, p<Q 01 for the differcace from rero)
(Table I Fig. 1)

MCT padents

All 14 patients wath MCT (I! bereditary and 3
spanadic cases) had elevated levels of basal SCT
and significamly higher A-CT,, than the contral
group The range of A-CTy was 2.2-630 ng/mi
{Tabie] Figs 1and2)

To order ta study the reproducibility of the resohs
of calcfumn infusion test one patient (111.2) was &
amined twice at an interval of 2 months (Table 1).
The results diTered very litthe

In 7 MCT paticnts S-CT analyses were porformed
atcdoser intervals at®’ 30 60° 90 120°and 40’
In 4 of these patients the me io 5-CT was not
uniform over ime but showed an initad tise dunng
the firgt hrotrr (phase 1) then s flaster (phase 2) and
finally & etecper nse aguin (phase 3) (Fig. 3.

In2 ol the 14 MCT patterts (1.2 and H1.2) determf
mtons of basal S-CT and A-CTye were the sole
indtcations for surgery all other examimations belng
pegauve The dagnosis of MCT was conflrmed b
both cases

In 6 MCT patients calchum infusion was per
formed both preopenatively and withm onc moath
postoperatively in ocder ta check the need for
extended surgery (Table 1) All but one (case IL1)
showed a normal rexpoase 1o calchum (ofision post-
operatively (Fig. 4) This was interpreted as the
resolt of radical surgery whech was not cootradicted
by histologxc evidence. These § patients have been

Table Il P e and postoperative levels of besal
S-CT and A-CT v (ngimi) during culciiom Inf siot
in 6 patients operated on for MCT

Freopsrative Postoperntree
Basal Basal

Pxt no. SCT ACTpe SCT 4CTwm
17 22 o2 o3

o 52 9.5 22 27

n» 49 K4 oy 0

m.t 20 73 0s ar

.2 =7 74 05 0

52 67 121 oy 04
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Table L S-CT espons (A-CTy (xg/mi) to cadciam infusion (calctum gluconate 3.75 mmol=73 mEq=
15mg Ca**kgb  Hh)In(a) 6 healthy controls (b) 2 pathents with chronkc Kypocalicemia and (c) i4 ap-
parensly healthy first-degree rekatives of Sipple pad s

SCTm0 ACTa ACTwm
) Mean £2 8.0, Q65+, 16 Q072x0 18 0.1412%0 18
Rage 036-1.01 —025-+0.43 -03-+0.90
) PeL L as o1 a3
Pt A2 07 0 02
) Morn $28.D. A2 016 0.00£2x0.08 00412 €19
Range [R5 L1 —0 16-+0.16 -0 M-+

followed regulnrly (04 years) with clinfcal examina-
thons and determinatioms of baxal S-CT They have
oll remsined healthy with narmal S-CT levels.
However in case 11 L oeither bewl SCT car
M_mmmmawmlﬁ;ﬂ.
Thos was das 1 with the

of remadning tumour tissue, although there was nuf
ficient radicality of the surgical specimen acconding
to bistologic evalmation. Fallow-up dunng two years
bes thown steadily risyng kevels of basal S-CT and
ACTym up to 14 and 44 ng/ml reapectively Clind-
al ! and sciati

are normal Selective veoous catheterization with
ampling for S-CT epelyals shaws very bngh S-CT
leveh In the right superior thyrod, both jogular
22ypos and hepatic veunrs, We hutorpret these bio-

cases (IIT 3-5) had previously
been treated for MCT with bilateral neck lymph
Dode metxstases. They had all been operated on with
total thyroidectomy bilatera! ‘neck dbssection™
and postoperative externsl madiothernpy  Follow
Opa during 10 8 and 6 years, respectively bad not

ciacal sgns of recurrence. Thus the
radwed kevels of basal $-CT confrmed by defi-
miely abnormal A-CT.e 0 all three patients,
were surprising (Table I) Abo In these cases the
S-CT kevels ware fterpreted ss Iadicating occult
MetMlases obvicady prowing very slowly The
preseace of metastases has pot been veriGied by
other means, the paticnts being unwilling to m-
dergo further examinations

Heolthy elathes
Fourteen foxt-degree relati es of Sipple patients,

baving nefther malpable thyrosd aboormalies nor
sy clinical sigm of pbeochromocytoma, were

2709y

found to have pormml basal kevels of S-CT (mean
42 S.D =0 7042x0 16) and A-CTye withm the
pormal range (mnge —02-+05 rg/ml mean
4. .0 =0 0412x0.19). Thete lodividmls were
provitorally considered “bealthy™ a3 these kevels
cotncide with those of our bealthy coatrols (Table
I Fg 1)

Barderline cases

Another S firxt-degree relatives also Inckmg all cim-
jcal signs of the tumours of S pple 3 syadrome bad
ightly clevated A-CTyy kevels within the mange
+09-+1 7og/ml Withregard to A-CTyuethese rela-
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F, I sarnmelm.anmcmnpanm-
Infunon of caloan gocomete, 373 mmal=7.5

nfq-l’qc “fig b wt A4 h) A=16 heuky coutraly,

B=1) aoes of wrificd MCT C=14 apparentdy beakhy

firt-degree mhatrves of Sipple patients, D =35 Seppde reb-

trves clasmiied a3 borderhng cases.
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&4CT
28
ng/mi

t basal Tavel
2 & L] ’ 10 12 W sLT
m/ml

Fig 2 S-CT response (o induced rchied to
basal $-CT n 13 cascs of verified MCT (X) and in §

mnge (mean +15.D ) for -CT and A-CTow

tives were chassified as borderline cases the angeof
ther S-CT response being intermedute between the
upper border for the beslthy controls and the lowest
response of the verfied MCT cases (0.5 and 2.2
ng/m} respecti ely) (Table IVa Figs tand 2).
They were recxarmaed with another aalcium infu-
tion test about ooe year after the first investigaton
ahle IV b) Atthe second exammation patients 1T 4
11 6 had developed both a lgher besal S-CT
a mich begher ACTyew On the basis of our
sence of ertlied MCT patenrs. we connder
thns progress to be consstent with MCT It should be
noted that the first basal S-CTinpatient Il 4 wasalso
sligitly ddevated 1 9ng/m! Both pabents ahhough
still without palpeble tumours will be operated on
with 2 total thyrordectorny In the others A-CTyy
is still alightly clevated most sinkingly m patient
ms

Corntrol paflents with chromc kypocalcersia

These palwnis were exammed o order to reveal
posiblc sbnormmal  stares of vnused CT in the C
cells, which might cause an elevated S-CT respoose
10 2 alaom tfuson test. However A CTupto S
hours mere withhn normad range Thus coonic
hypocsieentia docs not seem 1o cate false pontive

Acte med. scond. S77

results of A-CT as regards the diagnosh of MCT
(Table JTD)

Determination of ACT e

As tecn fn Table [ even ACTa was able to dis
crimimite all paents with verified MCT from
healthy controls. But the difference from normal b
«ill more evident d the caloum infusion Is con-
tmoed for 4 hours, whether A-CTay s expressed in
absolute concentrations or in SD from pormal
mean.

DISCUSSION

Cancer diagnoss by a simple blood amalysis has been
the distant goa! of moch research in recent yesrs,
although a3 a whole with Jitde success A few
tumours however may now be diagnosed in the
way Mulnple myeloom cells produce excesmive
amounts of abrormal Immunoglobudins  bepanc

may b a-fe n and
caranoms of the colon secretes carcinocmbryon
anigen.

Some epdocrine tumoury, benign and matgnant,
can be revealed by blood and urine analyses showing
excessive amoimts of the respective harmones or
degracation products bereal

MCT is an exnmple of such a neoplasm composed
of endocrine cells with hormone syuthesis. In spite
of their mallgran! charscter they have retaned the
capecity to store and 1n response to hypercalkeemia,
relesse the hormone CT just like pormal C cells
17 23)

SC1L/ 8T,

% Pram
e

50 prasm
—
300

(L]

° Hoem

¢ X 0 O wo ke g
Fg3 Relatrre S-CT rive during Induced hyprroslcemia
{a 7 MCT patirats (mom +S.D). SCT at bme 1
SCT o+ 4CT
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L]
Preey Pastop
Fig 4 Pro- end postoperstive levels of besl $-CT and

A-CTye in 6 patrents operaded on for MCT = T
sormal refcrescs Amit.

Prom Petor

It bas been known sipce 1968 that MCT contains
Jupe amounts of CT and that the serum coacentra-
tion of this hormooe in MCT patients i very high
compared with that of healthy people. Since 1965 a
wamber of laboratones in &fferent countries bave
been able to determine $-CT in MCT patents uung
more or kess sensitive and speafic radwimmumons-
wys(l 2,3 9 12,23 26) ahhoughonlya fewcan
mesnre normal levels (1 12 23 26) Tha bas
opened new dfickent ways of dagnasing MCT
eafier and more safely through a simplc amlysis of
venous blood Thus one goul of diagnostic rescarch
bas been reached for this particutar tnmoor

MCT hunmsiml |n that it may occur ina berechtary
form the geoe of this so-<alled Sippic syndrome
being a1 an { dominant trmt.
Thu, $0% of the children of an affected parent are
expected to develop this tomorr usmdly in com-
bimtion with bllatera! p A

mn

cent years (15 18 21 4). They canbe comaderedas
high rsk popuhitiom for these tumours and their
members shootd be screencd reguiary in order to
disgnosc and treat tomours a9 exrly as poasible

Udfortucately we have ro wdalt for the meoplasm
1o develop before & can be diagnosed and treated
Even studies with advanced moderntechnique coutd
pot demonstrate chromosomsl changes in Sipple s
syodrome, which would belp us to find the Sipple
genome carrier at an earller stage (14 20

The ctlon of 5-CT d i asa
routine  dtagnostic screening method i these
famiTics will probably radically improve the prog-
nows of tumour-beanng individuals &y with earber
dEagnoshs radreal treatment can be achieved before
the development of metastases

Durng 19M-73 we screeped three sepanate
familics with Sipple s syndrome and in 1924 we
started screening a fourth Swedish famfly The clim
cal detalls will be presented ina separate paper Our
family studies bave procecded panallel to those 1o
Boston (18). Both studies show that bagaf $-CT
radsed fn maxr or all patlents with verified MCT
although very httle in the caricst cases. These re
snits are alwo in accordance with those pubished
by Deftos (4)

Using the determinaton of basal S-CT we have
beem able 1o dmgnose cardy moltiple mmours of
pinpoint to ncegraln sire (patents 11T 1 end M)
Basal S-CT m these cases was aboat 2 ng/ml (nor
mal kevel <1 ng/ml) Therefare the question arfses
whether the defermination of basal S-CT alone
pres sufficent information for the clinkenl manage
ment of these familles. Our experience h fa most
RS YOS

It ks pecrasary to use a method for S-CT amalysn,
which 11 sufficiently semntve and specific to dis-

number of these famils bave been reparted in re

il between healthy and mmour-beanng ndi-
wdmls.

Table IV S-CT esposse (ngi) 1o calcium infurion st 5 borderilae cases

) Farst cxamiration

) Second xaminaton

scT
Pat no. o) o ACTm  4CTw uo ACTa 4CTha
4 b ] 19 03 14 34 24 216
ILs n 11 0 1t 04 04 L4
e 1 1] ol 17 13 18 60
oLy 2 19 ) 09 09 3 [T}
ms b 09 a3 oy 69 os 23
Acs
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Fig 5 Basal §CT ACTy and &CTy in 10 cakclm
Infirvion tosts In $ borderkne cxses of suxpected MCT

Up to now we have not fownd any false negative
cases of erified MCY jc all patients bave bad
maised levels of batal S-CT The method for CT
determimtion used by the Hoston group scems tobe
cqually sensitive and like ours (1} it allows mesture-
ments of normal leveds of S-CT (26) Defios (4)
bowever found elevation of basal 5-CT levels In
only 26 of 33 patients with MCT i c. the frequency
of false negative resuhs was as high as 21% This
Hlintrates the wide overtap of the diagnostic groupa

and pathological i ¢ MCT) caused bythe
sentitivity of the method

However cven when a highly senutive and
specific method {s used foe screemng a Sipple family
menctically MCT-determined individuals wall be
found without clinical signs of tumour buwt with S-CT
levels just above the upper nocmal hrmt of varying
around the upper reference limdt This finding, of
course leaves both doctor and patiest miher wor
ried. For psychological as well as medical reasons it
{s desitable 10 be abic 10 sekect the early neoptasiic
ases from 1his borderline group without baving to
perform a  prophylactic  or  explomatory 1otal
thyroidectomy Thrs operatlon involves a certaln
risk of serfous compbeations such as recurrent nerve
fewons and hype hyrotd. Thus addivom!
temitive dlagnostic methods are needed inorder to
separate the carly neoplastic patients from their
healiby relatives

Acs wed seend 197

It 55 pot known whether the Individual panewt,
genctically determined todevelop MCT iy bornwith
anabnormal nurber of Ccells or H there is a gracml
transiton from a normal number through a stage of
microscopc  ‘C cefl hyperplasia a5 beautdfully
shown by Wolfe et al {31) to macroscoplaal cfini-
cally obviowt growth of muftiple tumaur focl.

Asthere seems to be a correlatron between tumour
size and besal SCT a3 well as ACT there b
probably a simiar evolution for §-CT and A-CT
{ ¢ normal-borderline-clearly elevated levels, The
concept of & range, which we now calf borderiine
regarding A-CTy. i3 2 definite step forward com-
pared to the preradicimmunosssay era, when oaly
malpable tumours could be diagnoted (see below for
further duscusyioo of the staging of MCT tumours)

As to the next goal Le. the distinciion betweea
normal-borderline  there must by defirtion be a
statistical imit saybetween2and38 D wherethe
high normal and the shghtly pathological merge and
are difficult or impossible to differentiate except 1
statistrca! probabilifes Therefore it is mof certah
that ar increased sensdtivity of the determination of
ST owld help ws to muoke this dfferentiarion.

ACT uin borderline cates

Applying our new test, A-CTy, (which il utllizes
the tame laboratory techniques as well as o szb-
traction with the basal 8-CT) might help if there
1 2 difference between basal S-CT and A-CT leveis
in normal and neoplastre tumout celis. Ahhough we
do not know why this difference seems to exist
Ten determinations of A-CTem n § paticots gave
markedly bigher deviatons from normal compared
with basal S-CT both in absolute concentrations
and expressed as 5.1 from pormal mean (Frg $-
Therefore we regard A-C Ty dunmg induced hyper
calcemia as a distingt diagnostic kmprovement tobe
apphed to the most difficult patlent group—ibe
youngest paticnts  harbourmg the earliest stages
of MCT

Determination of S-CT In sporadic MCT

Also in the non-hereditary MCT the dewerminatron
of basal 3-CT 13 of great practical vatue as a diagnos-
1 verification of thus tumour Inour expencence the
primary or metastatic tumour in these cases b usu-
ally detected as & nodular goster or an extrathy rowdal
nech mass It then represcnis a cell mass Lpe
enough to give defrlely pathological kevels of tatal
S.CT Thus, determimtion of 4-CTy, durdng c¥-
cium infusion Is of no additional value
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Long-term management of MCT patle t3
Especially in young patients operated upon for

krs]

entirely umformn. Threo pablished senes of MCT
patdents (5 8 B)lm‘tdmyln'fmqncm:iarorlhc

MCT it b important w0 reveal and troxt i
growth ey carly ax possible {1 bs well known that this

fasm has & propemlty to early to
reglonal lymph nodes and then to kimngs and booes
(6,7 11 13 16, 30) As yet no effective treatment
other than radial surgery can be offered. There
fore we murst intemdly our diagnostic efforts not
oaly to disclose the primary tumours at an intra
thyreoidal stage, but also to detect early recur
rwdc:bcfur:q:rnda-u!dutﬁmnllympbmdu

of false ders to
induced hypercalcemia, 0413 Jnmdlllj patfents
10 be compared with our material (014 patients).
There are scveral explanations of these discre-
pencies ¢ g (a) dEfferent sensitivity of the radio-
immunosssay techmques, ¢6) different immmo-
logre subspecificity of the antiserum osed. Though
stil] directed against buman CT the antiserum may
react with different antigenic determninants, (Note
different reference valnes even for wssays which
are agmnst the same synthetic hman

kxs occorred. Regular P
thons of A-CTpy during calclam Iofusion may give
the same additional information as i the very carly
borderfine cases. However it may be very dufficult
to localize small lymph node metastases in the
fibrotc postoperative Ussoes without sacrificing
parathyrowd glands and/or recurrent nerves Thus
different supplemnentary methods shoukd be tred in
order to localize the metastases before explora-
tve mugery Soch a method may be selective
venons aatheterization with regional sampling
for S-CT armlyxis (10 28) ot sclective arterfography
of the thyrald, neck and interoal mammary artefies
the last of which also supply mediastical lymph
nodes 29 32).

Sensitvity ad speclficity of calclum
nfasion t sis

Up to now we have not scen a single case of verified
MCT without a sigmficantly pathological rise of
S$CT 21 a C cell response to induced hypercal
cemia, Le, no false negutive results have been re
pstered. Fals megattve must be defined in rela-
Hon to the presumed chokal stage of the patent
fn the evolution of Sipple MCT 1) Noo-palpable
tumour and not even C cell hyperphsia. 2) Noo-
paipable tomoor but C cell hyperplasta. 3) Noo-
paipsble tumows of pinpoimt to ricegrain size.
4) Palpable tumour (to be further subcinsnfied ac
cording to the TMN system)

According to Mctvm ct al (17) and Deftos (4)
MCT patients may be pepatl ¢ in basal S-CT but
potitive jn &-CT We too find that ACT s more
semitl ¢ than basal SCT in group 2 and often o
groups 3 and 4 slthongh the wrspected tumours of
our bordertine patents remain to be verified by
hrtopathology

However according to the literature the diagnos
te resulty of cakiiom rrfusion tests have oot been

CT M (Citm) )

Furtbermore, the evalmtron of the published re-
sults iy difficult a3 (a) The concept of A-CT has not
been dearly defmed and standardized before (b) It
secms that calchrm infoslon tests have oot been used
systematically on afl svallable MCT patients and
Sipple relatives, so that at least some of the
publithed resolts are in effect selected. This i also
due to (c) The clinical stagiog of the patient ma
terial is sometimes not presented at all,

As to the respomse of marmal C cells o hyper
cakcemfa, it omy probably be zero as in some
nocmal conirols it scem to be nomessurable by all
publthed SCT mmays (4 3 26). A low msay
sensitivity per se will resalt in ioabllity to messure
S-CT leveh in many normal subjects even after
calcrum infudon (4)

As yet we have scen no case of verified false
potithe A-CTee False positive nmy be defined
a3 1o two different situatons: (a) No fuomowr at all
Our control petiemts with long-standing hypocal
cemm might bave been expected to give false
positive elevations of ACT . but both had normal
respomses ta hypercalcemua (5) Mon-A{CT tumow
with endocrine activity Either CT proper (ectopic
prodocuion of CT with brological actrvity) or only
crosy reaction io the radiolmmunosisay system

Tumours capable of ectopc production of im-
muporesctive CT are notably oat cell carcrnoenas of
the bronchn, carcinads and other tumours of
peuroectodermal origin (19 22). In cases sach as
these the dagnosks of MCT should be venfled oc
rejected We might then posubly make e of the
cakum Infuston test The determimmtion of sn -
cremsed ACT dunng nduced bypercalcenna may
then be interpreted ms a famrctional  eriflc fomaf @
abnormal may  of biologrcally ective C cefls e
MCT

Acos med ycamd 137
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1t seemns to be a possible hypothesls that non-MCT
tumour cells with ectopic CT production would resct
to hypercalcemia in an atyplcal way a3 compared
with normmal C cclls and MCT cells. To the best of
our knowledge no such examimetion has yet been
published

From & theoretical point of view the time course
of the S-CT rise is interesting with a suggesticd
three-phased course (Fig. 3) It is simiar to that of
scrum insolin after a ghucose load. It Is reasonable
to belleve that the secretion processes of the two
proteln hormones arc similar when initiated by a
physiological stimmlus  ie. hyperglycemia or
hypercaleemia.

CONCLUSIONS

1 We have introduced and standardized the concept
of ACT,u a8 the S-CT rocsponse to focfuced
hypercalcemia

2. A-CTyplis even more semsitive than basal S-CT
for the diagnosls of early ocealt MCT

3 A-CTye scems to be normal in paticnts with
chronic hypocalcemia.

4 We recommend the calcium infusion test for (@)
screening for MCT inall Sipple relatives dth normal
or only alightly clevated basal S-CT (b) postopern-
tive controd in both sporadic and hereditary MCT
(c) investigation of supposed non-MCT tumours
with calcitanin production.
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SELECTIVE CORONARY ARTERIOGRAPHY

Bjorn Hoel Hanld Eie Godmund Semb and Egil Sivertssen

From the Departments of Insernal Medicing VIIT Radioiogy and Swrpery I,
Ullevd] Hoepiial, Oz Norsay

Abrtrwct A series of 414 sabective

Ia ey cyses meiective examinstion of dre keft sod right

coronary wrteries wai dooe m coonection with sirot an-
mwmh:mhnbdmﬁhﬂmm
Duplicase were dooe as Indeated, for teckm-
cal rewsom mostly % bea the first sxaminefion was incom-
phts or inconcirsive. fnth Tables to follow correcton
for dopiicsds cramisstons has besn comde wherever

coromary wry

Ulevil Hospital {n May 1971 with the adopton of
open heart surgery  This paper presents the resudts
of a rctrospective sindy of 414 selective anglo-
sraphies of the commury vemles in 322 patients
eamined from May 1971 to the end of Jan. 1574
The revicw was made I order to help improve
the foture sclectron of paticats for corooary ar
tetlography fn view of the diagnostic yield and
the complicatiom with wiach the method &5 ws-

METHOD

mbcwtancomly o Ts -

ﬁmmmmﬂmﬂmsmum-mm

mmxmddmmhmmm

Left ventrinlography was sonnally done first, followed by

mmd&mdmdmr&&m

ades Coutmooas ECG aad presero weore
hx T

coromry
moa 61%) Valrutar heart
maising 2246 of the mdications (nen 16% woeren 395%).

RESULTS

Diagmosis

The distriboton of coronary srtery discase m this
stody i thown in Tabke IV The groop “cormal
comprises moat of the patrents with valvular drcsse
a3 well is some with angine pectorts Sixof the efght
patients wmith  shomt occtuded ™ also had at kcast one
shunt patent. Vice versa 6 of the 67 maticots with
shunt patent  also had tleast one shunt occhuded
By singlc vesscl discase™ is meant at lewst S0F
stenosss of elther keft anterior descending  chrenm-
fiex, or right coroeasy privry o7 2 major boanch of

media were

Cemdmation were dows w benarer the putient compisioed

of 3evere of lag-lsting parm s comwchon with the proce

dmw-hm-uw-mimn occmmed
MATERIAL

Ahogerher 414 exeemnencny were dome 10 31 panest
Table I The vesaels taemaed are uxhcated i Table [L

them. Ce double™ and “triple ves
sl disease  refer to similar affectson of two ox three
of these arterics. Tabie IV gives the realtive distri-
bution of single donble and triple vessel discase
This dhtribution was similar for men and women.
Of the 103 patients with noroal findmgs or only
minor changes m the coronary arterres the indication
for arterrography was valvolar diesse in 53 cases
¢ almost exclusvely sortic valvalsr divesse, a8
coromry artenography was oot ofkest dooc 1o pa-
tents with mxtral deexse [n (he remaming S0 cases
the indicatron was comomry artery disexse  onc
mxmfestation or another or query corpaary discase,
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Table 1 Total material

Table I Vexsels examined
LCA=left coronary artery RCA=right coronary arnery

No of A (y)
exmmine No.of ———— Total po of Duplicae
toms pats. Range Mean cexamimationy cxneminations
Men m 230 o o LCA+RCA m n
‘Women L7} m pLival 57 LCA 10 %
Total 414 m ?‘bc,fy,hm o z
Late shont 16 1
Tota) 414 17
Of the latter group many patients ultimately got the
diagnosis of cardiomyopathy Four patents with
normal coromary arterfes bad | evi pe y The one occloded shumt remained oc

dence of coronary artery disease such as previous
myocardhl infarction or positive ECG findings In
addition to angina pectons

Among 35 patients studicd for valvular dosense
alone there were 7 men and 2 women who had
significant coromary artery disease (50 5% stenoths or
more) One man was only 25 yearsold He had aoctic
stepouls and suffictency and a hypoplastic nght
coronary artery with significant atheromatoos
changes He had a negative family history and no
serum lipd disturbances. Another man in this group
was 52 years old. The remaining 7 paticnts were all
over 60 years of age

A total of 97 shunts 1n 69 patients were stodied by
selectlve anglography Eighty-one shonts were
stodicd atan early stage ( early shunts ) e before
the patknts keft bospital after bypass surgery Of
these 75 shants were found to be patent and 6 were
occluded One occloded and 10 patent shunts were

in stodied at a later stage 2-17 months post

J
iable IIl Indkcations for coromary arteriography

cluded and there were no further occlusions among
the patent shunts., Another 16 shirats were studwed at
a late stage only ( late shunts 7) 3-17 moaths post-
openatively Twelve of these were found to be patent
and 4 were occloded  Altogether there were 10 o¢
chsded shunts § the matenal Flow was measured
peroperatively In 7 of them. The flow values ranged
from 20 to 50 ml/min (mecan 39) Flow was measured
in 84 of the 87 shumts which remained patest H
ranged from 10 to 180 mi/min (mean 77)

Therapentic consequences
Of the 322 patients examined 125 were operated on
(Tabk V) The remaining paticnts were not operated
on for reasons glven In Tabke VI
Mot of thote with normal findiogs  were pe-
tients examined for query coronary heart disexse
who turned out to have normal coronary arterles Of
the patents who died before operation, 3 died in
relation to coronary arteriography and 6 while await

In some cascs there was more than oee for figres within represent cxses w ith osly
one such mdwation

No. of examinstions

Men Wormen Total % of total
Angina pectons 149 (129) MY 3 413
CHDT - nan st 1ns
Unstable angina

} s 2o 16 36

Arthythmiay 1 ® I () 12 7
Cardwgenic shock 2 ) - 2 0.3
Amn B an 1 24 54
Vi dscase 41 0 L@ ki 178
thant engo 8 (69) 70 * 172
Query coromary heart disease.

Acta med. scand 17



Table [V Distibution of coronary artery discase
Figares within parsachescy kndicats the relative distribm-
Bos

No.of Dutrbe-

Dingoosh disgeows  tioa (%)

Scagle vesed disase bl 13 %)

Doubic versel diserse L 20N

Tripke versel dosmse » 2000
“Nomeal™ (<X % stewotnt) i) %
patent 67 16
Sbaxt occtoded 3 2
Incomplese stady n 3

g surgery Three patients were rndomized to med-
ical treatment [n a special study and therefore not

opented oo
Scventeen patients underwen! coromary aite
rlogrephy a3 an emergency procedure fn order to
h:vennntdhlelmﬁalwumrntﬂpmdhk The
the of

Selective coronary arteriograpky 373
Table ¥V Patients aperated on
Operation Men Womea Toul L]
Aorto-covomary
bypasm 61 n n s
Valvelar repalr [£4 10 bl n
Amcurymnectomy 9 i n s
Bypsn+vabvular

4 2 & 3

Bypas +soectomy 7 1 H [
Tota! o0 =] s Ho

Case2

A 0-yearold man whh mitral letofficency and sagma
pectorts. O admission e bad severs kcft vemtricotar fall-

for ar
1l and the h fe con-
quumprdsnmyu-cﬂnlhcummau
fate of these paticnds are given in Table VIT

Complications

The serions comphcatioms of corooary are
rogrephy jo this material as registered in the
cxserecords are shown in Table VIIT The distinc
tion between manifest and “possible myocar
dial infarction (AMD) rests on the presence or
absence of unequivocal pathotogical changes 1n the
ECG or serum tramsaminases, tn addiben to the
dinical picture of AMI The group senoos
arttrythmlas™ included one case of complete AV
block, two cases of ventricular tachycardia, and four
cas¢1 of ventricular fibrilation (VF) Inadduion VF
occomed fn 4 of the 11 patrents with manifest or
potsible AML

Detells of the three deaths

Jargs besatome ta the grow By then the sand bag
bad been removed She des loped shock and VF and derd
B apts of atiewpied retascrtatson. Al aoTopsy there were
0 mgas of AMI

Case 3

12 bours later Amtopry thow ad evidence of AML

Of the 21 patients who deveioped muﬂhl
(7} possible my
[lrclbnw ormamnrrhythnﬁnﬂ)md’rcdtn
refation to coronary arteriography (3) 20 were com-
pietely stodied Four of them had normal coromary
srteries three had smgle vessel disease four douhle
vexsel ducase and moc triple vesse] dnexse

EE]
Calynzt
J283ke

A

¥
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DISCUSSION
The present matermd showed a marked dorml; ol

Table VIl Complications of coromary e
rlography

et to women among patients submitted o seiective
cororary arteriography 1t also appeared shat the
men were somewhat younger than the women in this
groap of patlents The male dominance was even
more pronounced among paticnts examined for
coronary heart disease wone wherens there was a
more even sex distribulion among patke nts examined
foc vaivular disease (Tables Fand 11 As expected
angina pectoris was the single most cammaon (ndica
tjon for coromary arteriography bol 2mong women it
was nearly equalied by valvolar discase
Of the patents with  definite snglograptuc
diagnotls of significant coronary artery dhease only
oac fourth had aingie vessel disease The remander
had movre widespresd coromary astery disesse mak
ing them strong candidates for aorto-coronary
bypass surpery
The rumber of normal  findings as regards the
coromary arterfes  amoag the total number of
disgroses amounted 1o 23 % (103 of 409) This may
seerm w high figure but ooly half of these (30 patients)
were stded for coronary heant disease In the re
malning 53 cases with norial coronary arteries the
indication for aresiographly was valvular drscase
The question arises whether or not it way justiffable
1o submnt the paneats wath valvular disease to the
potentinl harards of sclective coronary rte-
rogmphy In the absence of angina pectorls In
aortic valvular disease the indication for selective
onry arterography is twofold Firetly there fs
for exact knowlcdge of the anstomical
tip of the corosary arteries to the vafve
cgon secondly there 1 the need (o diagnose toex
wsting coronary ariery disease The hnown co€x
fstence of sortic valvular and coronxry drsease due
to the common underiying diteate of sthero-

Table VI Parenss srudied as emmrgency catex

Compicanions  Oper
wed
vF oa

No of
pats

AML

1] b3
b

-~
[

Fol
totad
Men  Women Tomd  satedd
Destin H 2 3 o7
Manifeny AMIE 3 2 7 37
Pondlo AMI 4 - 4 1%
Cel
2 - 2 as
Local heomiowm
o bleading 2 - 2 0.5
Serjout antkyth-
misy [3 1 K 7
Femaral artery
Uy - 1 o1

sderosts was verified in the present materiad by
the fact that of the 53 pailents who nnderwen!
arteriography for valvular disese slone | ¢ without
having angina pectoris 9 patlents {16 %) were found
to have sigrificant coronary artery divexse Mostol
these patents were men and moat of them were
ddesty

In this material of 322 patrents 4 had pormal
cororary anglogtants in the presence of what wis
regarded s definite coronary heart ducate A small
oumber of such patients must be acoepied i this
kind of material Whetber it may be explained by
occliesion of an xrterfal branch flush with the mat
veswel by postulated small vease! dhcase or by
favity technique of study remains uncertain

The relstionship between shomt occlusion and kew
thunt flow #3 mesaured imtraoperatively B well
known (5} This reladomship was verified fn the
present matenat by the observation that the shunts
that occfuded had on an aversge fower flow vahics
(mean 39 mi/min) than the shunts thet remained
patent (mexn 77 mifmin) But there was coaskderabie
vanation and some of the shunts that remuined
patent had intraoperative fow valucs a1 fow »s 10-20
ml/min even dfter stimulanon with fempomry occke-
ot ar intraveacular papaverine 1t s perhaps worth
noﬂcbuzhxlon:o{lhem‘l-gnﬂllnmcmfﬂ
occloded In the few cases in whom repeat shunt
angiographics were done no further occtuskons were
found on the second examination indicating that
graft occiusion occrs early (2 6)

Most of the 123 patients wha came 10 operation
Tad morto-COrTAry vdnbypusm'vﬁmmm}f
(Table V) The remalning 157 paticnts were B
d on for reasons given In Table VI Toe




commonest reason for oot operating was technical
which accounted for 61 cases 31 %) or
perrty 20% of the total pabent material This figure
may vary from centre to centre accordmy to the local
crlteria for inoperniility
Two of the reasons for not operating require spe
cin! attention Omo is the sitnation where the patient
refoues operation [deally no patient should ondergo
potentially dangerous investigations H he has
already decided pot to submit himself to the treat
meet ot which the mvestigation s aimed The second
reason b the stuation where the patient s symptoms
are too muld to wamant the risk of surgery In 22
cates this was the ooly reason for not operating in the
present serfes Clearly these patients shookd not
bave been swuhemitted to coronary arterfography in
the first place
In a retrospectrve study Hke the present the incl-
dence of complications of selective coronary ar
terlography may well be d. How

Selective coronary arteriography 381

the fernomal approach have beenreportedtobe 2 4%
@ 14%(9) a1 2.2% (6) in each case considemn
bly higher than the mortality rate with the brachial
method Adamsetal (1) forinstance found thatthe
mortality related to the femoral techndque was 6
times that of the brachial techarque in a large
mtoawde survey from 173 hospitals in the US
Other senous complications were also much more
common with the femoral technique. The greater
tendency for complications to occur with the femonal

hasbeen d partly by the d
sk of complete coronary artery occlusion by the
preshaped Judkins catbeters (7 9) and partty by the
need to change catheters and by the use of guide
wires which in themseives bave definite throm-
bogemic properties (4 8) Petch et ol (7) also
thougit that there was a greater tendency for
the Jodkins catheters to stimuhte the aortic
baroreceptors and thereby canse reflex brady cardia

cv:rlbcr:hmdotﬂ)(ﬂn!lhszumlnTlthI]]
troly the actmal
nrtp:dldn:.hs‘mﬂf:nmdpmﬂiclnfucdm
cerebrovasculsr accldents whereas the troe
bgures for hematoesas and arrhythmias are probably
igher than those given in the Tablke.
Takero et al. (8) found that more than half of the 66
~tby occurring in 3 044 coronary artery investigs-
- were cained by acute coromary

and hy which coutd be fatal. On the other
hand it bas been clarmed that the fermoral techniqoe
tends to be adopted by the kess shilled mvestigators
since the coronary ostus are mare readity entered by
the preshaped Judkios catbeters The greater com-
phication rate with the femora! techniqoe seen in
some centres may therefore to  large extent depend
onlack of experience and technical skill 3). Not ondy
will fauhty techmque in itselfl provoke a high inci-

sloly by eatheter emboli. In one of our patieats
died from AMI there was no evadence of
oy and the mont lkely mechanism was
thoaght to be coroaary artery occlusion by wedging

dence of but undoe prolongatron of
Lbcmﬂymyfum:q-lmthemkdthfm:-
with | :
pen:mclheruxcclcan-pl:clﬂuru'hhdm(cmmll
reduced. This Adamsetal

catbeter trp in the coronary ostium In another
Oar patients however who dicd from a masuve
~rebral infarction a stripped-off catheter embolin
fave beenthe cause af death. Inthe patient who
Sed from a local groin bematoma, death most partly
< blamed on imafficlent pabent mocitoring and
this was therefore the most preventable death In the
=N
Considering that all three patrents wha died in our
erles were critically Il & mortality rate of 0 7% may

(l)fmnﬂﬂul!h:mbry‘urtdlxtdbylfam
of 8 in centres whsch did more than 800 studses per 2
years as compared [0 centres which did bexs than 200
stodies per 2 years It is our concimnon, therefore
that centres which arc already familiar with the
femonu! techmque and have gained some experience
in denling with the potertial hazards of coromary
arteriography as we feel is the case 10 our hovpital
peed ot abandon the femoral techmque i order to
reduce the rate of compiications. A change (o the

acceptable n vew of the b

iclded by the study

Several authors have pownted out recendy that

bere seems to be a marked ddference In the fre

2eacy of serons complications of selective coro-
¥ nrierfography between the femoral Judkans )
the brachial (Sooes ) I papers

brachial may well increase rather than
decrease the cumber of complcatons at least
temporarily and the number of unsuccessful stod-
tes would certaunly incresae

1t ks been pomted out that the bolus of heparin
grven roatinely to the patients with the brachal
may serve to reduce the nymber of.

two techmeques mortality rates with

thrombocmbol i complications Judidoe

Acu
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(3) therefore now sdvocate the use of » single dose ol
heparin alio with the femond technique So far this
has not been the routine in our hospdtal

Three of the teven patients with manifest myocar
disl Infarction and one of the foar with possibe
myocardial infarction associated with the arterio-
graphy in this serdes were succersfully operated
on with sorto-coronary bypass at a later stage
Therefors patients are not necessarlly worse off in
the end even sfter having sntained an infarction
durng selective coronary arterlogmphy than they
would have been if &4t uninvestigated

One would expect 1 high complicaton raie in
patients studied as emergency cases in assessment
for immediste surgery In fact such emergency
arterjographies accounted for only two of the cases
of definite myocsndis! infarction The rest of the

toatt including the dewthy din

tents atudied electively As shown in Table VI 1Z
of the 17 patients studied as emerpency cases were
opersted on and 15 of the paients have survived to
the present date. In properly stiecied patients it may
therefore be well worthwhile carrytng ot cmer
gency coronary arterfognaphy  and the mie of
complications does not seem to be unduly high.

Takaroetal {8} poinied oot that the great majonty
of patients who dwed in conmection with sefective
cororary anteriography had triple vessel dhacate
The present study confimmy the high frequency of
widespread disease among patients with seriom

s but it also app that some of

sz patrents bad single vessel disease only of even

rmal coronary artenes

Selective coronary anteriogmaphy b anochated
with » defiite of serfous oo 21
shown By this and other studes 1t b therefore
cvident that canddates for coromary ar
g be carefully selected The patients who wilt
refuse operation and thote with symptoms 100 mild
10 wartant operation shoald nol be subminted to
coromary arterlography a1 pointed out carter One
debatable guestion 15 whether o pot it s joutifi
able to auzbmit pavests to routine shunt anglo-
grapby following sortocoronary bypass In the

Actn wed. seond 197

present serdes there were 76 shunt nudles most
of which locloded repest selective coromary
antcriography as well
The total of shunt graphy
wrie one possitic myocardlal fnfarcton and one
tocal groin hermatoms. With ths very low incidence
of complicatrons # is presently feft that routine shamt
studics should be done B order to cvalmte the
resuits of the bypass operation When comsiderfng
the risks of selective coronary anteriography K
s appropriate to note that in the presest ma
tenal two patients with valvular disease and foor
with coronary dheare scheduied for surgery died
before thelr date of operation Thix amoants to
2% of the fotal material which fs higher thas
the combined mortality for sehective coronary
; hy and sort Y bypass opens
tioa I this hospitad

REFERENCES

i Adami, D F Fraser D B & Abrmny, H L. T
of coxonery Chyoudatwon.

48 &% 19713

L Groodin C M Castonguay Y R, Lepage G Mesre
C & Grondia P Aortacoromss bypess grafts Arch.
Sury 101 53 19378

3 Jodkias M P & Gander M P Prevemion of comphe
cationt of coronary erteciogrephy Clreulation 45 599
194

4 McCanty R.J & Glasser S. P Thrombogencity of
gpakde wier Amee | Candéol 32, 43 1913

3 Moms } M Chen P Y & Rbpalender H F
Coronary hemodynamies followieg  ata-comeny

bypan grallts Arch Sorg 103 539 1971
& Mo G € Ret G § Howell J F Crnfard E
S Chspomn D W Bearley H L Wisten W L.,

B
]
Q
£
:
-4
:

M C Senoa R & feffersen K B Safey ol
covomary artenography Bril Heset 3 33 377 1573
Takaro T Hiigren H N Litwoas D & Weght B
C Anenstyus of desths occurring 2 anoctaion vid
coromry arteriograpky Amer Hesrt 3 %6 587 1970
delaTors A JacobiD Alemas | & Andecer G
A Eabobe cOMMIry arery GCChrsion t perculimeors
tremfemon! coronary mstenograpby Amer Hartl
B 7 1573

<



Acta med scand. Vol. 197 pp 383-3%0 1975

AORTOCORONARY VEIN BYPASS
IN PATIENTS WITH ANGINA PECTORIS

Bjer Hoel Harald Eie Gudmund Semb and Egil Strertssen

From the Unh ersity Instinee for R

B4 % mocats bypess for sngina
peciorhs st Ulevil Hospeaal. Ome ded afer
the: fooctakty 1 [$E). Thers were no

Sexz fty in 1967 (6)
*ypass bas palned wide inthe

<

‘The purpose of thrs paper Is to present a matenal
of paticots treated wath aortocorooary vemn bypass
for anglna pectors which we thmk will demoo-
strate that the operative rlsk can be very small and
the climcal resalts very good The parpose s alioto
drscnas some sspects of coromry artery disease in
thas nuaterial in relation to symptoms and resaltts.

MATERIAL

The material coosists of 90 patients, 77 mem aped 28-45
years (mean 51} snd 13 women sged 2569 years (mesn
51 who bad sovtocoromary vein bypsss for angima
pectorts dering the 3-year period from May 1971 to Apnl
1974 st Ullevk! Hosprtal, The followop thoe was -7
moaths (esa 14). None of the pabents bad sdditionsd

¥ schemic beart disease Thia b largely due to the

norvement m the qualkity of bfe has been and stil iy
be aim of this treatment.

The final position of the bypass operation in the
ragement of coronary beart disease is however
ﬁ)ﬂﬂcﬁmd,]l‘mdcpzndcnloqwmwﬂ
perative wurvival and infarction rates fofc

paticuty
toms in whon the duagnows of extablished acirte syocar
dnal hnferchaa (AMI) was excloded Ope patiest was oper
wied ou for AM]. In two pubents the fadication for apeTs-
don way coronary miery dscase aad seriom srrhythmiay
reshitant to nedical theripy

Patients above 65 years of age and pebexty with man-
Test laft

bcluwhlchhno(nnﬂnbl: Tbel.'ﬂl.‘ﬂond:m
&m and p
W“fkytndmbidi:y bcum—mxy subject to
och discusslon the outcome of which mst atso
Woence the futare poution of this treatment.

(LV) fadere m spow of medical trest-

operaton. H: ‘scrwm Irpecs, et pre
wioes myocardal lnfarcnoa older than 3 months were ot
regarded

coatramdcstions & surgery
The vensch affocted by mgorficant coronary artery dn-

Acte mad wand 1T
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Table 1 Vessels affected

cheyt pain a1 rest thought fo have an imnodoent
Infarction  He doed $ hours afier the operation. An

LAD=kft anterior ding anery CF: x
artery RCAwright coroanry artery

No of

Viessels pais. No of versels
LAD 115 Single vessel disease
CF G

RCA 8

LAD+CP iy Dowbis resee) discuse
LAD+RCA -+

CF+RCA &

LAD+CF+RCA ww Tripie vimel dlaemre

o, La 30%% 11enotit of the hunen ar mors sro shown i
Tabie § Most patients had dooble ot triple vesset dracase
The teft amechor descending (LAD} areey wat sffected (o
P paticnts, tae right coromery ertery (RCAY in 71 patients,
and the circumilex (CF) artesy I 34 patients. Thot, sfec-
tion of the CF sricry was & Ktde lets common than silec
tiom of the other two i arsenes in this reterial of

opecred prlaets.

Ix the 36 patleats there was o6l of 133 grafts dvided
o 50 single 33 double, and 3 triple gralis. Malipie
grafts were scperate in s bat fwo cases, in whom & Y
el was weed The majority of the gfis wero
saxstomoncd (0 the LAD artery and to the RCA End
arterectomy was st doos routiatly bt in 14 coromery
arieries i proved aecormry (g order to obtam  good dixtel
a1 10 wstery asasiomows of pood dnl run-off

METHOD

Al paticats had bicycle exercise toa, right hexrt eath-
tetizzton keft vestnculography with recording of pres-
Tes befoes and aftes contast

topsy showed that ho had ju fact an AMI about 48
hours old and he should therefore not have been
operated on accoeding to the criteria above

The other complicntions sre Osted in Tabde ff
There were 4 AMIs in connection with the opers-
thor (4 456 and another 2 patients with the chinkcal
plcture of AM3 but no Sefinite ECG changes Most
of the AMI patients nevertheless showed clinkeal
improvement following surgery (vide Infra). All pm
tiertz with posteardiotomy syndrome, wound infec-
thon and pencardual bleeding made & good recove
ery There were no further deaths in the follow-up
period bt ope atient had & wmall myocerdiat in-
farction 14 months afier the operstion and another
pabent had x posaible Infarction In the followup
period

A poaible refatlonship between the momber of
shunts in cach patient and the peroperative complk
catiom was Jooked into In the S patients with triphe
shunils there were no senoat complications in the
15 patents wath doulle shumts there were three
manifest infarctiom and fs the 30 patfents with
tagle shupts there wers ooo death due ta myocar
dial lnfarction, one other manifest and two possible
aoyocardial infarctions, Thus, there was wo increast
in complications in the patients who had melthde
shurts

Clirical rexnits
The clinkcal resofts ase based on the clinical 23

sessnent of the severity of angisa pectotis before
and after bypass surgery Seveaty-three patiests

Table 1} Compiicarions
Foliow-up towe 2 37 ooty (mess 14}

2 Jwraks afietihe operatoe, ¢ before the patients were
Gacharged

Follow

4 and sodes, sty
ersl moaths pomoreritvely were oaly done m some pr
teals, moutly thest w th rendus! symptoms. Late gt
aogiogrephy and emodysamecs were therefore oaly
cbtaived nthee seitcied eases

RESULTS
Complications
Of the 50 paticnts operated on. one has dwed toverall
mortality § 1%) He was & &-year-old man with

Artawad scond. 197

gaz

{+41

=
o s
[y
Ll

§
i




and

Aortocoronary veln bypass In angina pectoris 335

were i at a late stage on an average 12

Tabke 111 Correlation between icwti

clinice] results
Chrica) rescins (o of pats.)

Moch o N
impr  prowed change Worse

(21 1%) were greatly Impxoved and 10 patieats
(11 1%) were distinetly improved after the opena
toa. Six patients (6 75%) did not beneflt from sur
oy thet symptoms were unchanged but Lot
worse. One patient (1 1%) died. This 93 % of the
pPaticnty were cither much or ditinctly improved
T SargeTY
Of 76 patients with a postoperative follow-up
tne of more than 3 months 63 patients (835%)
retened to work. Five patients (7%) did not go
tack to wark because of persstent angina pectors
Asother 8 patients (10 %) did not return to work for
~ other than cardiac. They wers all clinically
“oproved after the operation,
The clmical resudts were good even in paticnts
peropenutive and [ate cormplications Tabie 11T
the refationship between toes and

[inical results
The patient who was operated on for AMI was e
~year-0id man who arrived in hospital ooe hour
the oatct of pafn. ECG showed an extensive
cror ifarction. A vein graft was put to his
oierior deacending artery 5 hours after sdmission.
"o immedinte effect was a drstinct reduction in the
of bchemia surrounding the infarcted area.
e patient made an uneveatfal recovery

ARAT patency

e 135 shoats n the matenal 91 were examined
/ sekective simat anglography shonly afier the op-
“Aton (Fig. 1). Eighty-four shunts (92 %) were pr
ent and 7 (8%%) were occinded. Thirty-one hants

-y

moaths postoperatively Twenty-six shunts (84 %)
were patent and 5 (16 %) were occhuded. The total
nnmber of occtuded shunts at early and hate exami-
mation was 1 and the toal number of patent shunts
was 57 Mean flow in the patenl shants measured
during the operation was 74 mifodn and in the
occtuded shumts 39 mi/min Ogpe paticnt with a
single shun! and another patient with two shunts
had all shusts occloded. AR the other patsents had
at lemst onc shont patent. Fourteen shunts were
examaned both earty and late postoperatively One
was occhided on both occasions and 13 were pa
tent on both occasions Thus occhruon occurred
carly and there wers no further occlusfons between
eurly and late angiography in thess shonts

Shunt occlusion was not usually followed by de
monstrable myocardial infarction, On the condrary
most Infarctions occormed o patients with paternt
shunts Thus, 3 of the 5 manifest and 2 of the 3
possible infarctions occurred in pabents with all
shunts patent. Ope manifest and onc possible in-
farction occurred {n two paticuts with one of more

EARLY

MLMING '3

130 — .

100 — oo oe

044
Aad
et

tHow
e red v
Fiy | St paicncy relised to 1
h!llhtwnmdﬂﬂy(l—uluh),lﬁllzunind
fie (average 12 month)} postoperanvely O=peicad
sbuaty, alo ex

shanas,
amined early
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Table IV Correlation berween vessels affected and
LY function

PCV=pulmonary capillary enous pressore (during exer
clse) LVEDP=kft ventriculir end-diastolc preswurs
(after  entncidography) N patients hed {solated CF
affection

Mean No Meaa No
PCY of LVEDP of
Veusch affected (mmHg) obs.  (mmHg) obs
Single ¢ 1el ducase
LAD N4 s 188 6
RCA 168 6 14 5
Dowble essel digrare
LAD+CF pou. | 197 10
LAD-+RCA 47 " 01 16
CF+RCA 41 214 3
Triple  15el disea
LAD+CF+RCA 47 24 prX ] »

shumnts occhuded. In one paticnt with manifest In-
farction postoperative shunt angjography was not
done

FHemodynamx resxits

Most matients had preoperative assessment of LV
function by repstranon of poimonary capiilary
venous pressure (PCV) denng supine bicycle
excrclse and LV end-dnstolic prepure (LVEDP)
~folloming left veminculogmphy Teble IV shows
correlatron between these pammeters and
exlension and localization of ugniflcant coro-
“ rmary artery disease PCV and LYEDP were cle
vated 1n all groups of pauents cxcept those with

isolated affectson of the RCA
There war a liated number of compamble
observation  as regards LV function before and
after the operavon Frg shows the effect of the

on LVEDP foll g left 1

graphy fn 8 patents and on LV clection frac
tion (LVEF)1n | patrents LVEF was estimated
(rom the left ventnculogram using the single plane
area length method of Sandler and Dodge (13)
LVEDP was reduced in 7 of 8 patients afler the
operation A reduction was also scen m one patient
wath a single shant that was found 10 be occtuded
LVEF was mereased in 9 of 12 patients after the
operation, all 9 had patent shunts Two of the three
matients who showed a reduction m LVEF post
operstively had patent shums whide the third pa
teat hud a sngle shont that was occluded Of 1S

Art med scomd M7

patients with pre and postoperative kit vep-
tricudograms 7 had LV cnlargement preopemative-
ly Only two of these showed a reduction o LY size
7 1y In the ing 5 patients, all of
whom had patent shonts the LV enfargement
perttsted One patlent with a normal preoperntive
ventniculogram had an enlarged keft ventdcke post
operatively He had a single shant that remakned
patent, but he had a possible myocardil infarction
in coonection with the opemtion. In only 3 of 6
patients with patent shonts who had preopentive
LV dyskinesia was LV lon seen 1o be
normal postoperatively Shunt patency was there
fore poorly related to improvement ha LV dysfune
tion as expressed by LV enlargement or dyskinesh.

DISCUSSION

Indications for surpery

1t s widely accepted that patlents with vable &-
ablmg angima pectoris, reshtant to medical teat
ment should be offcred surgery Most of the m-
tients in our material fell into this category Ithsos
belef however in view of the good dinical resdt
and the low mortality sssociated with the operation,
that bypass surgery should be offered also to -
tents with somewhat tess severe angina pector,
provided the symptooms are severe encugh to i
terfere with thelr daily ectivities. For the mame
reasons we think that patients with unstable anglm

1vDe g
~rg oo
» 0
N mn
x
o
0
2 ~
\ 40
10 0
Frg2 LVEDP followieg uy i

§ pathmts before and after bypass sorgery LVEF ja L
patent before and after bypam secgery = ond patxe!
with the osly shaxt oceinded. The reaiader had pawst
shynt



and Imminent infarction shoald bave the benefit of
bypass surgery too. Most of these paticnts bave in
fact had previoos stable angina which worid make
them candkdates for sorgery on the basis of symp-
tom reficf. The additional possibillty of preventing
a0 AMI shoudd ken the Indicaton for opera-
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Single-doubletripte vessel dlsease

Tn this muterial ay in others most patients had doo-
ble or triplc vessel disease but 16 of the 90 patients
operated oo had lesions [mited to a single main
coromary vessel, Since these patients have a good

tion. In patients with angina pectorls of short dum
thon, without previous symptoms it ks been our
policy however 1o delay sopery (o the expectation
of spontancous improvement.

AMI i3 a spechal indication for sortocoronary
bypas. I all reports the mmber of patients oper
ated on s wall, but most autbors claim good re
palty If the bmterval between the onset of symptoms
and the operation does not cxceed 56 hours 3 14)
which {5 conzidercd to be the Dmit for reversibiity
of myocardial ischemnia. Our AMI patient demon-
sirated that the operation may be well tolerated and
the srea of permanent aryocardial damage may be
redoced.

The bypass operation carries a deflnite dik of
serious complications snd the selection of patients
therefore has t be strict. A small mortality 11%
in our maerlal, murst, however be accepted with
this kind of treatment and weighed against the high
<ore of symptoentic relicf 93 % In our material It
hould be noted moreover that while there was
ooe operative death 4 other paticnts in this hospi-
tl wheduled for bypass smrgery died suddenly
before the date of their operttion, even thongh the
walirag time for surgery was kess thar 6 weeks

When discsaing the complications of bypass
Urcatwent, one must also take into accornt the risks
of the prooperative selective coronary arterio-

Even in the presence of operative complicatioos,
=04t patients were (mproved clinically following
Sagery (Tabie JII). Thas, 4 of 5 patients with defl-
ot myocardial bfarction thowed chnical lm-
Provement, and thoy all retorned to work. This may
Potsibly be explained by the fact that iatraoperative
infarctions tend to be small and of Emited conse-

abs of sorvival without surgery it fs debata-
ble whether they shoald be submtitted to the risk of
the opcration. The operative mortality is so tmmll,
however capocially m these patients with single
vessel disesse who are crmlly good riak patients
that 1t should not be a major contraindkation to
sargery when the symptoms are scverc, and the
only efficsent way of refief is by means of sorto-
coronary bypass That patients with singlo
vessel disease may bave fust a3 severo symptoms as
patherts with mmitiple vesse! dbense is demon-
strated by the fect that m this materiad a3 many a2
173 of the panents with singlo vessel disease had
umtable angioa or fmmment infarction To some
extent this may be a reflection of patient sclection
because of paticnts with aingle vessel disezse oaly
those with severe symptoms were operated on. Pa
tient selection was probably also the mxin explana-
tion why there were oo paticnts with bsolated CF
artery discase In this material since these patiemts,
becamse of the techmical difficaltics atsociated
with bypass to the CF artery would only be
operuted om In the presence of very severe
symptoms.

There seemed to be a difference in severity of
symptoms between the 8 patients who had isoleted
LAD tvolvement and the 8 who had {salated RCA
involverment. In the former group, 4 of the 8 pa.
tients had umastable angine or Imminent ofarction,
but in the hatter group only onc of the 8 had soch
sevore symptoaw. It i difficalt to sec why there
thould be soch a dfervoce unbess It reflects &

scon that in all 37 patients with triple artery m-
votvement there was moch Improvement (34 pats )
oc lmpr O patr) og the '

Likewise of the 37 patients with double ertery Io-
votvement the majority showed moch fmprovement
(28 paus ) or improvement (6 pats.) after the apern-
tion. Only 3 paticnts with combined LAD and RCA

qoences. 1t ako apyp that the p
fyndrome bad no derogative effect on the fiml clin-
ica! repals,

were unch d after the Hoa. In
patients with tingle vease] discase bowever thero

was 2gain a differcoce between patients with so- -

—
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Iated LLAD drsease and patients with Isolated RCA
disease In the former groap 7 of 8 panents were
much improved and onc paticnt was [mproved In
the latter one of the 8 patlenis died and anotber 3
were unchanged afier the operation. Thas patients
with lsolated RCA disexse oaly showed improve
ment in 30% of cases.

Aumber of shumts

Of the 40 paticnts who had double or tripke shunts
33 patiemts were much improved and 6 were Im
proved afier the operation. Muluple shants there-
fore gave good clinfcal resnits. Of the 50 patients
with single shunts 6 failed to improve. It was con-
doded that modtiple shants gave a betier chance of
symptom relief than did slngle shunts and the risk
of complications was no higher (vide supra)

Shunt patemcy
The great majority of the shunts studled by an-
pogrephy postoperatively wers patent. Of 55 pa-
thents who had all shunts patent at the early post
operative study 45 showed moch dinital improve
ment and 6 showed improvement, whereas 4 ps
tients had no change in sympioms afler surgery
Thus about 75 of the patients did not benefit from
the operatioo 1n spete of carly postoperative shont
petency Of the ™9 patients with all shunts patent at
late shurd angprography three (10S¢) failed 1o show
frecal improvement. On the other band, all three
cnts who had onc of o shants occloded at
y shunt anglography ncvertheless showed
uch clinical improvement, and one patient with
o of three shants closed was also ouch improved
cfinically =3 was one patient m whom the only
shont was occluded at late shunt anpography
There was therefore not & good correlation between
shant patency and cimscal results. Determization of
shunt patency must therefore rely oo shent an-
domvhy
discrepancy between perati
tcrmmdnhumpucocyhnotdﬂ'ﬁcuiuoaphm
Evcn-ﬂhnﬂ:hcmup-unuh:nuuymnbe-m:
of the my d. that remaln
thereby ouintaining the symplom of acgina
pectons. On the other hand, reief of anpm
pectocis in patients with occluded shonts #s seen
wben there are other shants that remain epen with a
good colhteral blood supply The findmg of all
shoots occdoded fn the presence of good climical

Acts med. scand 17

Improvement as in one of our patients s bess read-
DIy explained and a phacebo ¢fTect cannot be ex
cluded 1n such cases.

Shunt occlusion was directly related to shuot
flow a3 measured intraoperatively No thunts with
a flow over 50 ml/min occluded This ks in agrve-
roent with other reports (10) The main factor de-
termining shont flow iy the state of the periphenal
vascular bed 1t Is clenrly necessary therefore, to
have a good distal run-off and patients with poor
peripberal vessels should not be operated on. If the
stenosis in the coronary vestel to be bypaned s
oaly slight or moderate the coronary vessel may
steal too much flow from the bypess graft and
thereby cause graft occhisfon This was not felt to
be the case In any of our patients as all bypassed
vesscls had at keast a 0% reduction in dlameter
In our nmtenal all shunts that were patent at early
shunt anglograpby remaioed patent also at Iate
shunt ing that shont occlush
oca:nrdaﬂypoﬂopcnﬂ’vdyi“locmmdlll.
Late shunt dto
be the result of progressive fibrosts of the vein gnft
(4) the socalled graft disease  was not abserved

in any of our paticats.
Other reports have shown that shont ocelosion
oceurs in 5195 of cases (5 11) In oor maternd

16% of the shunts cxamined at a late stage were
occluded It mrust be pointed out however thathate
lhunlwaplphynlminlydmlnpulknu'ﬂh
resdual symptoms and the occlust

found may therefore be higher than in the matenal
as a whole

Most of the infarctlons occurred in patients who
had patert shunts Thes supports the assumption
that infarcoons that do occur are located in areas
not supplicd by the coronary vessel operated o
Vice versa i the majonty of patients with of
cluded shunts there were no demonstrable sigm of
myocardial infarction. It may be that fn these pa-
tents the arca supplied by the shunt was afready
fibrosed Ancther posubility is that the area sap-
plicd by the shunt had a good collateral supply from
ather vessels. [n cach case the sbunt would really
be surplos and ft would carry Iitile blood which m
tom would provoke early shunt occlusion. If
these explanations for some cases of early shoet
occlvsion are sccepied  the problem deardy b
one of preoperative assensment. So far our pre-
operative studics cannot wath confidence tell W
whether & purticular srca of the myocard mm B




Iy perfused via collaterals from vesacls other
than the mative vessel

Hemodymamics

Itk 1o look at the between

cpersted on were not in manifest LV failture PCY
doring excrcise and LVEDP following keft ven-
triculography were chosen as indicet to bring ont
wny by of hatest LY fifure Tabie IV shows that
the mean vakoes for PCV and LVEDP for all groups
were patholagically elevated with the caception of
patients with isolated RCA dhcase 1t is concluded
therefare that these paticmts with angina pectoris
whthoot clirkcal beart failare nevertbeless had la-
text LY falture Its degreo being independent of the

pomdbie exception to this was patients with [solated
RCA drsease, who scemsd 1o have better preserved
LY functlon. This is probably explained by the fact
thet the RCA coutributex refatively httle to the
blood sapply of the left ventricle.

Tho, it scems that coronary artery disesse
linfied to the RCA waus tolerated well by the
pafent both with respect to symptoms (vide
#apa) and with respect to LV function.

The good clinical results In this materiad are sioi-
Jar to those reported by others (7 11) It is msumed
that refef of symptoms is mainly doe to increased
myocardial pedfinsdon afthough deflnite proof of
this {5 dflicult to obtain. Attempts have been made

o tacreased myocardial perfusion. It should be
bors ta mund however that aince these patients
wrnlly bave normal of pear pormal LV function at
et preopenatively it may be difficult to demoo-
€At any Enprovement postoperatively unless the
tests for LV function are made nnder some kind of
en. Some reports n the Kteratare demoostrate
30 change fa LV functron following aortocoronary
bypam although symptommtic relief from snginm i
£0od {1 8). Otbery claken improvement ln LY fooc
on100 (2, 12) Our cbscrvatlons did anggest some
degree of Improvement [n LV fusction as ex
peessed by LVEDP after keft ventriculography and
bY LVEF In mout of the patients who had cootpar

Aostocoronary veln bypass in axging pecioris 389

able pre- and postoperatlve stodics but the ob-
servations were too few to allow defimie con-
closions.

Limitations of the stndy
There are two maln limitations in a stody like the
present Firstly thers ks the subjectiveness oo
which the clinical results are bused Consldering
that the symptom of angina pectons is quite readlly
infloenced by a mumber of factors, many of which
must ondoubtedly have s placebo cffect it i an
obvious drawback that the evalustion of the results
should rest on the patienis experience of chest
pain In our opinion however having scen the pa
thents befare and after the bypass opemtion, It is
Quite clear that no placebo effect could be wholly
rexpoasible for the striking and undform [mpeove-
meut in the chakeal condifon of most of these ps
tents the great majority of whom were abic to
return to full time work
The second limitation [es i the bk of controls.
In evahating the effect of the bypass operation on
the symptom of angina pectoris it is not practical to
have a controlled study sioce thrs woold require
and perfcard in the fred
control patienits too Control s regards the effect
On long-tesm survival is bowever guite posible
bt it would require a lurge mumber of patienta end &
long follow-up and falls oatside the scope of this
study

ADDENDUM
Siace the completion of this peper another 46 patients

angine
forther deatha. Tids bostgs the total mortality of the opera-
tion down to bevs than [ %
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CARDIAC ARRHYTHMIAS ELECTROLYTES AND DIGOXIN CONCENTRATION
IN PLASMA AND URINE IN PATIENTS TREATED WITH DIGOXIN

Ake Bertler Mario Montl Per Ohhin and Arne Redfors

From the Departments of Internal Medicine A, Clnkeal Ph) siology and the Dé 1siom of Chaice!
Pharmacolopy Univ rstty B spitel Land § eden

and an increased pae of dhuretics which dusturb the
clectrolyte batance the therapeutic doxe at raped
digitalrzation, according to Lown and Le me (14)
Is about 63 & of the towe dose Stmlar values ha ¢
been obtaived for digoxin when g £n as mamte
mnce treatment (15). Animal expenments have

shown that appr y 507 of the lethal dose
hay been ingested when wgm of diptalis touaty
appear

A h to these

¥ plawaz Eigroon bevel sbove 2.5 gl and  cally disep-
Pered when the concentration kad decreased below this.
now-tazic,

long experience wiath the diptalis
siycotdes, the frequency of patients with symp-
toms of toxicity seerm to have Increased doring

Adderas repxin reqoest t Dr A. Bactier Departmnt of
Thr Medical School. 5-5813%

P ap-
peared when clmically useful methods—a radiomm-
munossay (17) and & modified rubsdmm (“Rb)
method (16)}—for drect estimates of plasma digoxen
concentration became svajlable Sevend recemt
studics, umog these techniques ha ¢ shown
sugnificandy higher plasrm digoxin levels o m
Hents with signs of dygitals touaty than in pon-
touc patlents treated with the glycoude. For a
summary sce Smith and Haber (18) In al m-
vyoiugations thert s some overiap In only two
stodies (11 13) were the anthors usmg & radio-
tmmobosssay  umable to diferentmtc between
toxic and nog-totic mtients

A main problem s the ddficulty of deflning the
toucity of dipitals ECG cnitena often constitute
the important bashs for the diagnoshs However a
short  routnne ECG can ghe mnleschng results
because rhytton dnturbances oy be of bort dure
100, pasubly ntenmittent, or corelated to duptalns

drgoxm and to correlate them n the first place to
plasma digodn concentmtions Extended ECOs
extracardiac symptoms and plasma digod  cou-
centrabon measwred » th an ™Rb metbod ha ¢
been carcfully registered over a perod of 3 coo-

Arsa med. pound 137
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Table I Clinical data o# the patients

Extn- Digoxin Digoxtn Digodn  Creatin.
Pt Age cardiac K donage Inplsma  clear clear
no. ly) Sex Dogsoss® symptocnst Diar  mebet  (mpid.) {ng/m)) (mlmin)  (limie}
Tork groep
1 ™ ¢ ASHD ANV 024 12 ” u
2 » g ASHD - - - 0373 26 4
3 b ° ASHD+1+2 ANV + + 3t h} n
4 7 ¢ HCVD NvVP + - 0% 3 kd) N
3 65 9 RHD -~ - o 12 2 5]
[ ” g ASHD - + + ons 33 [ L]
7 124 ? ASHD+3 ANV + + 1y » »
1] 7 ® ASHD+4 AD - - 029 14 335
9 k2l ® HCVD+S - + + 0113 30 1 10
5 spert tacde growp
10 70 3 ASHD+1+6 - - - 0.8 27 49 n
11 o 8 ASDH N + + 028 23 o NE
n 61 k] ASHD NVD + + o078 17 ] NE
B » 2 ASHD+7 ANY + + 02s 3t 2% 23
14 o e ASHD AD + + 0. P 3 » 37
15 a2 3 ASHD - + - 0373 22 a @
16 Ll ® ASHD ANV + + [ %251 19 2 Q
17 £l € ASHD - + + 023 26 ol a
13 3 8 ASHD P + + 0375 13 » L]
1 7 & HCVD ANV + + 0375 =7 14 9
Conrrols
2 ™ L) ASHD+3 - - 025 12 el 33
21 .14 é ASHD+1+6 + + s 13 NE 0
paj 6 g ASHD - - 0 07 108 24
pi] a ® ASHD+1+) + - 023 12 ©@ 5
4 L d ASHD + + [ b3 ) n 43
x r 9 ASHD+) + - 031 10 & &
-] 63 ® RHD + + 0.3 14 41 35
n k] g ASHD - - 028 11 ” 26
k-4 ® ? ASHD+3 + + eLs 13 |44 i
n ¢ ASHD + + 02s 16 pi] 18
% 4 ASHD + + 02s 12 ] o
&dabews mefitn,  =cancer mammee ¢ P (treased), P rith
cancer bepath.

Jon, 6= yioon, 7 8=
A=znorrxa, Ne=nrmsoe, V=vominng, P=abdominal pale, Dedurhocs

Treatment with

+=treatment with farosernide 0 vanows dosage, except in case I8 in whom ethacTysk
with way gTVeR.

dearetcy.
acidwa uwsed incases 2 and 1) y
Potassizm subsistotion,
NE=sot estmated

sccutn e dayy. Furthermore creaname and digoxin
clearances were followed as well as some extra-
and ftracelular electrolytes.

DESIGN OF THE EXPERIMENT

The prescat i estigstion mvohed patients with yamout
sdem diginf meoxcatioa, and » cootrol mate
rial. The petients claafed a¢ W01 wrre mostly sdmined
becsorwe af their toxic symptoms, but some were atready
in the hospetal wben signs of stonscxtion dev Joped. Pa-
tarnts wbo kad taken their bt Gigowm dose more than 4
boors before sdmi moa were exchuded,  were those with
acote my ocardnd Hlarction.

Acsa surd scwnd_ 117

A prebmumary chisafication of touc of sspect ik
panents was performed by means of the case bstory and
conventions] prekmunary | Jead ECG repistered shordy
et admitiaon | these cases dgorm therzpy 313 &%
contped The pabent seyving 3 matched controfs o
selected from the mechoal wards and were treated b

ToucHy
pam and darshoes. Afl pabeat were
startsrchzed way for § days »ab



Electrolyts vakes
divergiug from
normal rangs (mEgN)

E§

=3

Qe 110

Cle 8§ Caje 53
Mg l4

Na/ 128
Nafe 137

BamEag e

Mge 13
Cle 57
Clv 36 Cafe4 I

Clie 96
Qe 97

zoepFuEtae

Clfe 57 Nake 136
Clle 97 Naje 136

Clle 111
Cife 112 Nafe 149

nugaSanseny

Mgl 15

Mg 13

duly extuates of plasna degexin, extra- and tacelkdtar

Cardiac arrhvthmiar and plasma digadn levels 3193

Criteria for definite mad sapected
digitals bt hcasion
| Defintr  dgimalty (A} Marked extracardinc

MATERIAL

Mow of the paticnts with sespected or definits intonca-
tion, according to the fml chiysification, had bhem teated
with as unchasgrd digotn doms for more tem coe moath,
ofaem for wwmy years. Ovoe paticnt classified a3 swspected
tnsoicution, bad received the glycosids for only 8 dayw.
The patients ssrving a1 cootrols bad similarty besn treated
for » long thee with an unchanged digoxda dose, sxcept for
two who had received the ghyroside for omly 8 and 9 days,

respectrvely
The digoxin dosage was 0.125-0.379 g once

mad 7 maler [heir agrs varylsg from €2 to §3 years
{mean 73)

The indication for drgoxin treatment fw MoK cases was
cougeive heurt faflwe. Two of the controls were gren
ehgoxin for strial Shaletion shons La the group of definite
md suxpectad ntoxicarnon, 15 patknts had artericaciero-
d:hm'lﬁ:c-’(AS‘HD).hutm:nnhntdm

correctmd

3 bad byper
teasive  cardlovescular  dieam (ACYDL wnd oot
had rherratic beart discass (RHD). In the comirol gromp
10 putents had ASHD In thrwe of them combined with
treated 2 withoot siges of sctvity sxd oo
hat RAD Further detaila aboct the patients sre grven
Table 1

METHODS

wmmdydc-al:edlndﬂnl(-‘).Fa’lnmlrded
plasom was exioacied with § @ of oewdy ditiied dr-
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chioromethane, Afur 10 min of centrif a1 gbout

nmx, the plssma was socked off mdldddtchr

phase was d to pew tober

Thess were pat iito & water bath and placed o a fome

cupboard After about 30 min at 50°C, the temperature
was increased w0 70°C 10 euyare a complete cvaporation of

the wxtracts. The residus was them dirsolved in 1 ml of
NaCl glucose solution, and 0.5 md af wasbed packed red

cels was added o each smpie, This was followed by a

in a water bath at 37°C for 2 boars. After

cooling the samples Lo bee water for a few minoter, about 6

The S D of the mwthod i 0 1 g digoxin/ml phama
wihin the triplicate determinations as well a3 between
these tripicates perfarmed on different days.

Digaria concentration Ix wrine
The procedurs for ories assay was malnly as descnibed for
plasma samples. [n the standard scries ochuding rero
samples, bowever pormal urine, contrning so digoxm or
other beart glycoskies, was weed intead of giycosidefree
plasma. As the digodn content fa pstient arine was eostly
rather Kgh, & screening ntaay was abwuys made i order b
choose  convenient volume for each tample not cowtain-
ing more than 6 ng digoxin. This wus dooc becmrse the
standard curve could be regarded as straight
only up to & concentration of 3 ng/mi Jn meost cases 50 pl
of urine was wsed for the a1usy This volome was dilwted
wp to 2 ml wrth pormal unne thereafier the astay was rom
dentrcally as for pasma
=

wnc g

2! amount of dgoxm excreted dadly in wrimc Jaring

days was cstmated 1 toxke and mispect toxic pe-
o3, the mean plavma & of the sepa-

oM tris baffer to pH 7 4). The
was ceotrifuped a2 2 000 g for 3 min. Aficr esch washing

further dibcted 1 11 Fxbnﬂvhmmﬂmdfmrﬂ‘m
n & Unicam SP 90 flame photameter AN flgums were
corrected for trapped extraceButer fluld and for water kost
during washing end centrifugation sccording to Bengtsson
etal Q)

The S.D of the metbod, within four determimations on

Gefferent days guve shafar requtts, 03 mEq sodium and
2.4 mEq potassium

The range of ixtrecellaiar sodion concentration (Naf)
in 30 nonmal subjects (15 males and 15 femalkes) has been
found to be $ 7 10.3 mEq/l of RBC (muean 8.0). The range
(KJT) was 14112

Sodium, potxysium, and calclum ja sernm were de-
termined with flame photometry For estimation of
in serm, & netbod

was used

Electrocardiograpiy

A peefiminary cooventional 12-kead ECO was registered at
the beglnning of the investigaton. As 2 rootine thh ECO
wa registered for [0 sec In patients with regular thytho
and for 40 sec in patients with arrhytimias. The informs-
tion from the ECO was considered in the prelotaary
classification of the patients,

The patents were followed up for 5 duyy with & deily
20-min ECG, registered contiouomly with the patiests is
complete bed rest. The ventricubar rate was estieased by
eounting aft the QRS complexes during the List minuse of

rate days was known sod the 24-howr digoaln chearance
was calcutated. I (be control pathents, the duly finctue-
ﬂouhph:mlc«h-ﬂzrd.o’e-dmﬂanﬂmmmm
sbowed thel &
mmw&mmmmdmmm
centrutions enclosing the 24-bour penod should be wwed.

Cruﬁincmmmk:dbyrhemthoddcwr&xdby
Jaff¢ and modiffed by Hemry (L),

RESULTS
Plasma digoxin concentration and
arinary excretion of digoxin
No was found between the dose

creatnine chromogems hndvumleklfwhoﬁ
digoxin aad crestinine clenrances are the mean of repeated
24-hour clearances.

Electrolytes in red blood cxls and ix plasme
A&mmhﬁ,dmﬁdhw“ﬂdﬂ).m
ased for the d nery y
Bbdilxiﬂd’—lnllmdmtnﬁvmﬂrnlﬁnﬂul
foma, In most cases withoot stam. In a few pabests &

adminntered and the plasma digoxin bevels reg-
istered Most of the patrents 19 of 30 had been
treated with 0.25 mg once dally They showed
plasma digoxin levels mnging from 0 7 to 3.9 eg/mi
that correlsted sigrficantly (p<0 01) with the dig-
oxin clearance. In the groep of deflmte infodcr
tons 2 of 9 patients had only receved 0.1.5 mf
digoxin dally Despite the low dose iheir plavma
Jevels were 3.8 and 3 0 ng/m! respectively
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Fly | Plaun degoain bevels and the mesn digoxin dossgr
it the deflaitely toxic, swapect toxkc, snd control patiests.

FPatienty with definite digitalis fmtoxfcation had
with ooe excepbon, high plasms digoxin levels
26-39 mg/m! 24 bours after the Lust dose (Table [
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Fig 3 Mo plo dgoxie level (5—8) and arisery
excretion of Egonla for the 3 days of observation in the
paticnts with deflalts dighafs toxicity (mem £3.D.)

digoxin levels during the study (Fig 2) The
weighed S.D between examinations was 0.2 oy/
mi In the other patient groops plasma digoxin
coocentration deciined about Lnearly when the
digoxin therapy was dbcontisued (Figs. 3 and 4).
In the control patents & mean of 129 pg dgoain
was found dafly in the urine (Fig. 2) which b 54%
of the average maintenance dgoxin dose. Great

-

»

were seen between the patients, anging
from 28 10 705 of the dally dose. No sigmificamt
difference was found in oricary dgoxin excretion

-y

MBR ToL
.

S

l
w
Hma
1 2 3 4 1]
Fig 4 Mean pasma digoxia kevels (o—) sod unsary

xcreton of dagoain for the 3 dayy of cbservation i the
petients with sowpected depitals toxsciy (moan 3.0 )1

ACe med. scond 157
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Tabke 11. Cardiac arrkythmias and thelr correlation to plasma digaxin levels

Dgoata/PL. at App =plasma

~Phrwm
digoxin kevel when a arrhythrsia
Deflnite toxic Suspect toxke
Diaap- Digonin/PL st Dusap- Dugoxin/Pl st
Type of Case  peared in Case  pearedin
arrhythrds . casxe no App. Dwapp o e o App Dinpp.
PAT whth block 6 6 38 40
AY nodal escape rhythm 2 26 15
4 4 s hX- o
1 I 39 ]
vu-l;zmxn ver k) 3 32 21
y
3 5 3t 16
7 7 32 13
Muoitfoca vesir cxtrs- 12 - 1787
systoles 9 ’ o 25 1t 1307
2ud degres AV block L) L 14 09
Sinuy bradycardan 19 19 27 13
SA block I n 25 (K]
Skoars arhythmia i - IS 10 - 2712
Atrial extrasysioles 1 - 3215 10 - 712
3 I8 13 L
6 4020 17 24614
1 1407
Unifocal ventr extra- 10 2712
systokes (<S/min) 4 - I3 n - 23-12
M 2611
15 32y
17 2611
A Int degree AV bock ted.
A atrbl fitnaton w th a veotricular mate below Smi  pershsted.

from oue day to anotber In the toxic and suspect
Jc patient group the total dally amount of
found In the urine fell continoously
, the obsenation penod (Figs. 3 and 4).
data for these groups are not comparablc
with those for the contro! patients who were
still on digitalis treatment
Renal function was mmpawred in many of these old
pavents espechally in the toxc group (Table I)
There was a good correlalion between creatimne
and digoxin clearances =0.83 p<000] (Fig. 5)
However discrepancies were noted in some pa-
ticots. The digoxin cdearance for the toxic group
was 26+12 mU/min and for the controls 59+30
mi/min, the smpect touc group was iatermedmte
44121 mlfmin The ddference between the toxkc
and control patients is signdicant (p<0.01).

Electrocardiographic findings
The bas:¢ rthythm was found to be sinms rhythmin 6
of 11 patrents [n the control group the remainmg
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digoxin kevel when 20 arrhythmia was observed indtally
arrhythmia did sat dissppear [0 these cases, the highest sod lowest digox!  values registered are piven. Ditgpp

When tw o values are ghes, the

controls had atrial fibrillation. In the toxkc and
unpect toxic group sinus rhythm was observed a9
patients nodal rhythm io one and atrial fibrdllaton
n9

In the toxic group the following rhythm db-
turbances were acen (Table 1I) paroxysoal atrial
tachycardha with AV block—PAT with block (1 pa-
tent) AV nodal escape rhythm (2 patients) secood
degree AV block (1 patient) ventncular bigeminy
or trigerminy (4 patients) and multifocal veptncohr
extrasystoles (1 patient) In the cases of bigeminy of
T the ventricul ystoles were u=+
focal In 3 patients and maltifocal in one. Ia o
patents (cases 4 and 6) the ahythmias (AV podd!
escape rhythm and PAT with block) dhappeared &3
early as on the second day of observation despite
pcrlh!tn‘ﬂyh}ﬁpiumdaguxmkvthﬂGlﬂ“
agiml respectively) bat theve arrhrythmuas were fol
low.ed by an atrial fibeillation with a ventricnlas At
betow 50/mun (case 4) and a Ist degree AV block
(case 6) These two changes were both
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peared In b
ase o App. Dlops.
0 2318
1.6-13
as 3
2722
- 1109

ts bo diginih-induced as (he bradycardia dosp-
peared and the PR intervals gradimlly shortened
Suring the followring days with decreasing plasma
digorin fevels,

All the three patient groups displayed ooy
zhythasm, atria! extrasystoles end undocal ven-
ticvdw extasyrtoles (a3 than 3/min) These
Thythm disturbances wers scen within & wide range
of plasm digoxin levels and they did pot change
tignficactly in the toxic and suspect groups when
the digisalhy therapy was dicontioaed  Therefore
they were comidered to be murehied to dgptals
toxdenty

Ten putients betonged to the group of smpected
dagiadly imtoxication. One of these bad sipowtsal
block (SA hlock) and onc bad shnus bradycardie

Rxteaces dissppesred when digitalis was discon-
tinued Six patents belornging to the group showed
0 arthythmia which could be attributed to digitatls
walcity [n two other patients, multifocal veatrico-
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lar extrasystokes were obaerved. However they dud
vot di or change signifk ey
when digitalls was discontmoed, even though
plascas digoxin fell to kow values (0.7 ngfud). There-
fore 1t was conciuded that the multifocal ventricu-
lar extrasystoles in these two cases were not related
to digitaln {atoxication. In the 11 controls o
wrhythmm aftribotable 10 dightalis toxdcity was
abserved (Table I}

The details regarding the relation between
cardmc arrhythmiss and plriam digoxin levels arw
givenin Table IL

Y

Extra- and infrocellukar electroiyte
concenirations
In the coatrol patfents, the mean concentmation of
Naft for $ days was found to range from 93 t0 29 4
mEq/l with 2 mean of 17.8 mEqA Fox the suspect
tozk and toxic groups the initi] mewnt were 204
(range 10.4-34.3) and 1S 6 (range 7 7-27.0) mEqN

The range of K/ fn the control groop was 75-102
mEg/l (mean 90.5) For the suspect toxic group the
fuitial mean was §3.3 (range 84-106) mEq/1 For the
toxic group It was 55.8 (range 79-117) mEq

The extracelldlar sodixm concentration (Nafe)
mnged from 128 to 149 mEq/] (mean (40 4) There
was practically po difference between the means for
the three groops. In the contral group 2 patfents
bad 2 sight byponatrzemia (136 mEQ/T) and onc &
slight hypenatraemis (149 mEQ/). In the group of

mizmin

’0

40

10

Digo Ia cte ro ¢

z0 100

Crea Ual 1 mi/mia

Fig 5 The comeistion between degosm and crewtiniac
Clesrimees m definiedy touic (8}, sexpect wnc (), and
comtrol (a) petienty F=0.57)

o

Acsa mrd

/
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diptaln Intoxications, 137 mEqA was d in

o

and

one patient and 128 mEg/ in snother Hypopotas
saemia (3.2 mEq/T) was found in one patient in the
control group Increased extracelhilar serwm poras
sium (K/e) 51 and 54 mEq/l was fousd In2 pa
tents in the control group and in 3 in the suipect
toxic gronp (56 5 4 and 5 0 mEq/) Mean K/e was
somewhat lower In the toxic group than jn the
others (p<0.05) but still well withie normal Jim-
is. Extracelhulsr sermm colcfum (Cale) was
tlightty increased (5.5 mEq/l) In onc patient fn
the toxic group and slightly decreased (4 1 mEq/
1} in onc subject [n the suspect toxic group
Extracellddar seram chforide (Clhe) was stightly
clevated (111 mEg/l) in one control patient and
slightly decressed in 7 patients Extracelhuar
magnesturn (Mgie) was slightly decressed in 4
patients (1 l—lJmEqﬂ).o(hcmna'nnL

The iotre- and k concen-

les were observed In 8 patients and wers con-
sidered to be related to digitalis toxkity When
these mrrhythmtas were observed indtially the
plasma digoxin leve! was more than 2.5 ng/ml In
all 8 patients When they disappeared the plassa
digoxin concenttations were 2.5 ngfml or lews ja
6 of the 8 patients In the remalning two patients
other manifestations of digitalis toxicity peruisted

until the digoxin level had decreased (Table 1),
The eight toxic patients discussed so far had
plasma digoxin levels well above 2.0 ng/ml Case #
however clanifled 23 toxk because of a 2nd degree
AV block and extracardiac sympioos which disap-
peared when digitalis therapy was discontinued
had a plasma digoxin concentration usually re-
garded a3 non-toxic (1 4 og/md). It is interesung to
noicm-t,dmiunmnlxlem she had low
fons of this fon (Table 1.

u-u}omlhmdnaanmﬂcdnmdwlms
days of obscrvation.

DISCUSSION
In the evalmtron of plasma digoxin as a tool in the
dia is of digitalis L jcation the criteris for

toxcity are evidently of decisive importance In
previows investigatioms, the classification of digh-
talls toxkeity has been based largely on ECG find
ings. Unfortunately there is no cardiac arrhythmis
specific for digitalls toxdcity Furthermore a
tanutory arrhythmia, possibly related to digita
toxicity may be misted in the reglhstation
Jorly short conventomad routine ECOs or
ylhm stips. At the same titne such an arrhyth-
mia can be judged erroneously as  disappearing™
#f it b missing in a subscquent short serial re
cording Thercfore 1n the present investipation,
the ECGs were repatered 20 min dadly for § days
Even if carefully stodied cardiac arrhythmuas
might not be sufliclent to determine the diagnosrs of
digitalrs totkerty  Pronounced subjective symptoms
indicating toxicity were therefore taken lato ac
count a3 well These symptoos must be appradsed
in relation to the whole clmicat pictore
Because ECG findings play such an important
roke for the classification of dyptalis toxicity itis af
icular [nterest o rhythm dF
and their possible disappearance to the plasma
dygoxin levels (Table 1) PAT with block AV
nodal escape rhythem ventricular bigeminy or

Acta med. scond. IV

Among the extracardize symptoms, this patient xof
fered from a merked diarrhoea that had started
about one week before admission to hotpital Jt
seems probable that this was sn mportaat
reason for her clectrolyte distovbance  triggerieg
toxic cardixc symptoms at a pon-toxic plasms
digoxin kevel
Ten putients had rhythm diturbances and ex
trcardiac symptoms which placed them in the
group of suspected digitalis toxicity Two of these
patients might be regarded ay toxle since their
rhythm disturbances—AV block (case 11) and
sinus bradycardia with a veatricular rate below
S/min  (case 19)—disappeared when dygitlls
therapy was dheontinned (Table IT) Anotber two
of these patients (cases 12 and 18) were probably
mn-wuc because lha.-lr udrythrdn (mutufocsl
Isted although they
nodvednodldnru It b of perticular interest
that the plasma digoxin level was above 2 ng/
ml In the two patients conshdered to be toxk
and well below this kevel In those comsidered
nontoxic. Thus the diptall estimate agrecy
with and strengthens the clinkal evalation. Six
of 10 patients In the sospect toxic group cannol
ciinically be further divided into toxic or noe-
toxkc since their extracardbc symplomts sod
rhythm dsturbances did pot change shpfiaet
ly although the digitalls thermpy was discontinosd
In two of them (cases 13 and 16) this mught be
becaurse that even 5 days was (0o shor an observ2
tion penod  Thelr plasma levels on admission wert
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Jand 3.9 g/l respectively and had o to
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22 and 2.5 ogfml respectively by the last day
They might thus have been toxic desprte persistent
symptoms and wrrhythmins In the remaining 4 pa-

in some of the pa-
tients mhcoudhioubdqnpnhlecltndndmn
hhhscdhm:mﬂouinmduwdcdl, No
way found between digoxin

tients the plagm kvels were oo the whole in-
termediaie between those registered in the toxic
prlndlnlhcconrmha,l-l7ng/mn,

Multfocal ystoles are of par
tephr interest since they were obterved m 3
patients at a plasma digoxin level of 30 17 and 1.5
wiml respectively (see above). The multfocal

concentration in plasma and sodhm coucentration
I RBC

Tosa (19) found decreased Kfi concentration in
78% of digitalized patienta. In our materis ouly 6
panents of 30 20%) were found to have decreased
potnshxmccrm:nmﬂomlnRBC The lower Inci-
dence of hy xs well a3 the lnck of

d in only the
first of these three patients in the other two the
ectopke beatt remalned for the 5 days alttrough the
plaura digoxin level bad decreased t0 0 7 ngimi 1t
seenty to conclode that multl o

ton between the plasma digoxn conceatra-
tion and K/l in our material might be duc to s
K No
correlatron was found between sodiom and potas-
stom in the RBC

tnesiar extrasystoles are an mcertain indicator of
digttafia tonsclty Fogelman et al. (11) who fousd no
careiaton between plasma digoxin level and
gl toxicity mlnhwbutdtbcdhpo.
% of deitalis toxkity oa mn!

Drgoxin b primarily excreted unchanged in the
urine Bloom and Nelp (8) and hater Doberty and
Flanipan (10) vaing tritiated glycoskde, showed that
d'“’d”dmmrmwndcdwenmmem
This was confirmed in the

cxtmasystoles I § of 18 cases, which seems
10 be dangeTous.

The playma dignxin estimate seems to be of vatoe
bt the diagnosis of digitalls fntoxication The

I"“""'mdyfﬁt 3). Contrary to ocer findings a
poor correlation between the two clearances hus
been reported recently with digoxm chearances
lower than thote of creatimine The

ent data Indicate that digitalis intoxfcation is highly

y between our results and those of Baytls

protmbic when the plasom digaxin Jevel Iy above 3
R/ml Furthermore a plasma digoxin kevel bekow 2
f3/ml can be comidered a3 noo-texdc in patenty
with porroal clectrolyte values. Accordiog to our
Sxpeenco plawma digada fevels above 2 ng/ol
shoald arouse icion of digh

eta) (1) probably bas methadological ressons The
radioimmunonssay used by these sathors was
shown recently to be influcnced by sobatances
Dd)crthandb:ﬁumln:m:dyonthcrernwzryo(

for direct of uricary
digaxin tion, we found that orme from

ren in the absence of clinfcal tigns of toxichty
Theso pationts should be carefully controfled and a
rediction of their dugazia dosage should be conzii-
gred m exompiificd by ooe control patient (case
21). During the S days bo had & menn plasms digox
B level of 2.5 ngfmi. On unchanged digoxln docags
w-dmumwwmmm.m
The electrolyto belance I3 one of the factors

Infloencing a paticot s acnsitivity to diginlis gly
Cosldes, It 15 well known that digitaln prepara-
thoos have an fnhibitory effect on the active cation
tramport throwgh e.g. the red cell memboane. In the
Present material 26 patients (87%%) were found to
h"lhmmlyh&hmumdomdm
bar sodiom (Tabke 1) Our resalts agree with thoss of
Torm (15 ‘lnfmmdlhnuﬁollmdnpuly
dh:‘tlllxc\‘.l pathents bad ipcreased Na/l concentia
thons  Hypertension may bave contributed to the

subjects not treated with digoxin or other beart
might coatain more than § ng “digoxin
units”/ml Hormone metabolites with » steroid
noclets are probebly the reason for these erronc
ooy elevated valucs The *™Rb method yiekds refl
abie urine glycoside valuey
The daily excretion of digoxin fefl afier digoxin
treatment had been discontinoed in the patents
with definite or smpected dipitatis toxicity In the
deflnite toxic group the mean winary excretion
was somewbat fesy than in the groop of saspected
taxicty despits higher plasma dygoxio valves
probubly doe to a more kmpatred recal function
(Table D
The coatrol paticrts ¢ creted | the orie on an
averago 54 % of the daily malotenance digaxin dose
There wers lasge  Interindividusd  differences—
22-70% of the digoxio dosc ingested—I most
caxcs cocrchted to the renal functdon It
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digitalny intoxications 137 mEq/l was regi: d in

Howprd,

and muitifocal N

on¢ mtlent and 128 mEq/] [o another Hypopotas
1aemia (3. mEq/l) was found in onc patent in the
coatrol groop Increased extracellular seram potas
stwm (Kfe} 51 and 54 mEgl was found in 2 p>-
tents fa the control group and in 3 [n the suspect
toxkc group (5 6 5 4 and 5 0 mEq/1). Mcan K/e was
somewhat lower o the toxle group than In the
others (p<00%) but still well within pormal Jim-
its  Extracellular serwm  calclem  (Cale) was
sightly increased (5.5 mEgM) in onc patent in
the taxkc group and afightly decreased (4 1 mEq/
1) in one subject in the mmpect toxic group
Extracellular serum chloride (Clfe) was slightly
clevated (111 mEqfl) in one control patient and
siightly decreased in 7 mnents Extracellular
magneshom (Mgle) was sightly decreased in 4
patients (1 4-1.5 mEq/l) otherwise normal

The [ntra and L] concen-

were observed in 8 patents and were coo-
to be related to digitalis toxkity Whea
these arrhythmias werc observed infthally the
plastra digoxin fevel was more than 2.5 ng/mi b
all 3 patients. When they disappeared the phum
digoxin concentrations were 2.5 ng/mi or kn in
6 of the 8 patients In the remaining two patienty
other manifestations of digitalls toxicity persbsied
ot the digoxin level had decreased (Table IT).
The eight toxk patients discissed so far knd
piasma digoxin levels well above 2.0 ng/ml Case
however classifled as toxic becamse of & 2nd degree
AV block and extracardiac symptoms which disap-
peared when digitalis therapy was dhcontinoed,
had a plesoa digoxin coocentration tsualty re-
garded a3 non-toxke (1 4 ng/mi). It is interesting to
note that despite a normal Kfe value, she had fow
f eflul of this kon (Table fi

tratfoms showed no systeratic changes during §
days of observation.

DISCUSSION

In the evaloation of plasma digoxin as a tool in the
fs of digitaln intoxi the critena for
toxicity are evidently of decisive importance In
previous investipations, the cimsification of digl-
talis toxicity has been based largely on ECG find
Ings. Unforturmtely there is no cardiac arthythmia
specific for dgitalis toxiclty Forthermore a
tramftory arrhythmua, possibly related to digita
toxcity may be missed |n the registration
jodly shart comventiomal routine ECGs or
thm stps At the same time soch an arrhyth-
mis can be jodgped erroneouly as ““disappearing™
H it s misung m a subsequent short serial re-
cording Therefore m the present investigation,
the ECGs were repistered >0 min daily for 5 days.
Even if carefully stodwed cardiac arrhythmiss
mght oot be sufficient to determine the diagnosis of

reason for her electrolyte disturbance triggering
toxic cardisc symptoms st a non-toxkc plsm
digoxin fevel

Ten paticnts had rhythm disturbances and ex
tracardiac symptoms which placed them in O
group of sospected degitalls toxicity Two of these
patients might be regarded as todc since thelr
rhythm disturbances—AV block (case 11) and
sinms bradycardm with a ventricular rate bekow
S0fmin (case 19)—disappeared when digitfls
therapy was discontinned (Table 1) Apcther two
of these patienty (cases 12 and 18) were probsbly
non-toxkc, becawse thekr amhythmia (mudufocd
extrasy ) persisted although they
o digitals, It fs of particular fnterest
digaxin Jevel was above 2 o/

digitals toxscity Pr b symploas
indicating toxichty were therefore taken into sc
count as well These symploms must be sppraised
In refation to the whole clinfcal pectare

Becarse ECQ findings play such an important
role for the classification of dntalss toxsaaty itis of
partcdar [nterest to correlate rhythm disturbances
and their ponsible disappearance to the plasma
digoain levels (Table I PAT with block AV
nodal escape rhythm. ventricular bigeminy or
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ciinically be further divided Into toxc or pot-
toxic since their extrscardiac symploms snd
thythm disturbances did not change signifieas!
ly although the digialis therapy was dif

In two of them (cases 13 and 16) this mmght b
because that even 3 days was too short an observa-
tion perrod  Their plasma levels on admission wer¢
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¥ Reffors, A & Begtier A Estimation of phsma tows by radiolmmemonssay New Eagl J BMed.
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REGISTRATION OF SINUS NODE RECOVERY TIME
IN PATIENTS WITH SINUS RHYTHM
AND IN PATIENTS WITH DYSRHYTHMIAS

Helge Grendah! MAlfrid Milter and Egll Sivertasen

From Medicel Deparoment Vil Ulevd! Haapism! Otlo Norwsy

Abgrect. Stans node recovery time (SRT) afier napld atri-

nge SRT was 130 % of the butad P-P huterval with sn
wret bmlt of 160% In paticats with  pressmed »orml
strh] feaction the uean SRT was fowmd (0 be 1080 eesce,
i1k 8 wyper firwt of 1300 maec. This corresponds with
prorounsty prbliched cheerrations. In all 5 patiewts cx
wrined, blockade ok

smas node fonction, snd in patients with clrcal
sdgns of stous node dysfunction

METHODS

Atril pecing was performed with bipolr pecing
dectrades Introdweed pervenoosly from the nght cubetal
or the femoru) veln. The pmcing clectrodes waro phaced
adjecent 10 the thwa node In the upper poterolatenal mrt
of the right wirium. Usmally two pacing catheters wers

md intrmirial P waves wire recordsd from

A-recyptor Sogl )
prokagsd SRT The prolonged SRT was relgted to st
brdranta. Venpani] (soptn® I mg L ) had #o effect
S IRT i the 7 patients czammined The cbaerraion of a2
FKT of more then 1500 casec indecatis & poor ey mods
fencion. Recordimg of & normal SRT howsver camnot
aciode » whoe node dyshuction, o nrmed SRT i oc
cuslonally forad cven b patients with & clinkalty proved

The clinical pmnifestations of sius node dysfunc
tiom Iocinde sinostrial block, simes wrest simus
bradycansim and tachybradycardia syndrome. In pa
Gexts It whom thess disturbances are recorded or
Sipected a complete evaluation of the siaus node
foction s warranted. Methods for examination of
*mmmmumuenmmm It
2 8t been pasibie to recond erther ECGs from
e s node fn prvents or the sinoatria! trans-
Dion time. The tinas node automaticlty how
""-"Clnbelcuedbyrccadh‘ﬂ\cpanpldut
EPPrenton. Thia Interval b called the sims node
’x’ﬁfy&n(ﬂk'ﬂ SRT can be recorded after
cton of & supravenrricular extrasystole by
uril paciyg (4) or more convendently after abrupt
Cxsiation of atrhal overdeive pacing O 4 6)
mmdhmtmﬁyhabem(o
lftculeTlnM}cnuwim-prwxmablynm‘ml

one dectrode, while the othor was wwed for pacing. | the
Bt 10 pubents exsmined, bowsver ooly one dectrode
was sed, sod the P waves bad to be detecied from the

twice threshold valoe at rases of 100 120, and 140/min At

tmerval was waed. P-P mtervaby of $000 mec of more
were defleed o5 sinus arrest ECQ was recorded oo
Mmgograph, mper speed S0 mma/sec, and the mifrrvals
werm measrad on the ECO paper For the sutisticsl
snalys the paired rdest was waed

MATERIAL
SRT was recorded b 65 pasfenty, 28 of whom had roatme
right beart catheterizabon im the nvestzm
tiom for coromary kexrt dbexse (CHD) Elsven pufiemty
with advimced AV block wers  xamined In connccton
wiith registration of His bandio potentish or mirodecton
of temporary pacrmiaker electrode. Severtten patieats

Acta med scwmd 17
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Table ! Sinws node recovery time in patients with coronary heart disease

SRT {mnec) ERT (% of basal P P bwlervad)
Atriat pacing rate Avia pacing rete
Pat. no 1o ] 140 100 20 "W
H 113 1180 140 132 -3 121
1340 119 1130 1314 1413 17
3 HCO 120 110 136 1 12
4 1000 1000 b 133 137 2
H 1180 1160 1% 13 19 ~
[} o0 90 500 1 Mo H
7 110 1o 1010 132 1y 13
s 10m 950 950 jR)) m Fhe 4
9 t1%9 1040 [3:1 13 -
10 10 170 1120 148 149 17
n 1100 [X:2.0) 80 130 124 14
1 120 1 1200 1.3 1% 1%
13 ki 920 1060 "7 15 7
H 130 1080 £43 7 -
18 120 P20 1360 143 i )
16 9 930 950 137 137 e
X Eod 0 1om 129 177 147
1@ 0 o 0 s " t
19 &0 ™m 1 i
0 - 0 o 14) 13
1 ™0 Fd no 1323 126 M
o 1350 3% 10 136 134 ™
Pl 185 130 izo i e L4
4 1470 1o n 10
3 1310 109 13130 m 94 135
2 1 160 1% 100 145 137 el
7 1150 1120 1o 197 1) 142
n § 0RD 110 1iso 158 142 i
Mem LU 23 (oo LOW0L34 ji3E 2 "L, 12512

wers gxamuncd doo v epiodes of paroxysmal tohy
arcythema snd 10 for soected siovs sode dystne
don

* The effect of Srctepoc blockade and of erapuow! on
AT 2 sameoed v % and 7 jutenty rewpect dy wuh
1D 202 prevumably aormal scort Made feactaon

RESULTS

Pat ent whont \mpioms of s

node & function

Inthe 28 panemt wath CHD and peesumably nocmal
sumts node function aserage SRT was {080 msec

After an stnal paciog rate of 100/oun mess SRT
wat 1090 eee after s pacing rate of 140/m0s mean
SRT was § 070 msec These dufTerences were how

cver not significant ¢ Table {1 Twopatiematoos 10
and 18) who developed anginal pain dunng atrial
pacing & 8 rate of 140/mum had shoster SR at that
rate. A posive correlabion was found between SRT
and the bl endogenow P P mtervad (afier x pac

tog rate of 100,min R=0B8 after s pacmyg rate of

Acta ward scumd 197

1"0fmin, R=079 after a pacing rate of 1H¥min,
R=08% The mesn SRT was sbout 1307 of the
basal P P imterval st afl peeing rates

Patients with AV Block

Elcven patients with sdvanced AV bock were 2t
amined. One of them bad a congemial and 10 a2
scquired AV block (Table §I) The mean SRT was
1070 msec sfier s pacing rate of 100/mn and {190
meee after 3 pacing raie of 14Wmin These differ
ences were not statisucally signdicant Mean SRT
for atf obscrvations was 10RO macc In there >
trents the basal P P intervaly were often defficndt (o
assess due (o {rregalar atnad thythm In § patiesh
P P miervals were shorter if a QRS corople 57
peated inbetween the two P waves Inone cre P
wavey tended to follow immediastely after the start
of QRS compiexes protably due fo supravemnct
tar extrasystoles and aot 1o retropade AV condut
tion In 6 patsents the longest P P mterval dd o
fotlow immediately alter termimtion of the strid
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Tabie IL Sinus node recorery sime ix putients  ith advanced AV bloch
SRT (wrsex) SRT (3 of bana! P-P ntern o)
Atrfal pacing rsse Atria! pacig rate
Pt 10 1" 140 100 120 140
] L 140 1170 140 146 131 [E1]
r 90 109 1100 139 146 15
) 1340 1340 S0 146 i 97
~ | 40 1200 1320 14 1 123
s 1300 1200 1 140 15 b2 14
[ 1060 1040 1140 (124 118 127
7 119 1 KO 1 3% 114 133
3 120 180 1180 126 113 1
9 120 930 = 10 [p23 10
o 1o 1410 140 135 m 183
n 1160 1320 1360 1% M3 166
ey L1030 | 7030 119060 13414 12946 13218
Fhorier PP imiervads with time refatfon to entricmlar ysiole.  Unpredictable varfanoes m PP imserval osgest
spostrseces PP intarval 1 700 msec, Conpenital AV block.  Suprsvenrkuder xirasyuole.

Faciag 2 onc or more registrations. One of these
patierts (w0 3) had on one occasion a spodtaneoas
P-Pinterval of 1700 msec. In the other patbents all
fpontancars PP intervals were lest than 500
mscc. In the patlents with AV block SRT was on
s average 13156 of the basal P-P interval.

toms due to Htermittent smoatnal block. Eight of
the patents had symptoms which waranted
pacemaker implastation

In this group SRT varied greatly between pa-
tients and in many of them betw cen repstranons
(Table V). In  of the 10 patients SRT was shorter
than 1500 mscc 1n afl registrations In one of them
however PP interval of more than 1500 msec
duration were observed dunog the next 8 sec after

Paceats with sick shuns syndrome
Tea patients with a climical diagnosls of sick sinas
syadrome were Ined. The di sis was made

before the SRT examnation and was based on
history snd ECG recordings Duration of symptoas
ol relevant cllnical data are fisted in Table 1T The
#xp incloded patients with marked tendency to
h'm“‘ﬂuwﬂmﬂmm:lm

di of atriel pacing. In 6 cases long P-P
intervaly, even smus arest wefe observed a few
seconds after ammal pacing as shown n Fiz. | When
cpisodes of mingy arrest (SRT>3 sec) were 8¢
chuded & mean SRT of 1 780 mace was observed
Sious arrest was seen 0 patients after pacing ata

Tobke 1L Clinical dat o patients {th sick 51 us symdrome

B A Denation Permancat
M) Sympeoms o) Tachywrhythmiss AV bock pectmmber
I » Coogestrve bemrt i Parov Sutter =l Yer
) [
;8 Drzziness 3 Yo
s 2 Doziness 3 Pargx Butter Yo
s @ Dizziness 20 Parox. nodal tach N
¢« ¥ ap 1 Parot amal tach. Yo
§ ® 2 Ya
n Dizziness 1 Atnal pacing 120 No
LI Dizgines: A‘u-nl 100 Yo
Tywcope 4 ParoL fitter Pacing -
s g > ' W enchebach v
e
" o yocopes 2 Parot Batter Yot oo
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Table IV Siavs sode recovery fime (msec) in 10
patlents with sich sinus mode

Attal pacing rate
Pap
o, 100 5.1] 140
1 1420 - Sy arrest
4 600 1350
2 Sinas mrest Sheoy arrest
Sinms arrest
3 - Sy mrest 1650
Sinus mTedt -
4 159 1310 3800
1700 (430 4 400
5 800 4 500 o
2180 1000 1 300
6 1360 1320 1380
1360 1200 120
7 120 1080 1100
1600 1530 1500
L3 3260 Shros mrest  Sinus arrest
2739 Seoery mrest Stm erTest
s 1 1018 1150
1370 1120 100
10 Smes aresl Stons wrest Sims arrest
®Test  Smusarest Shoms srest
Mean 1E0+{-T70  15504/-330 1 9020+/-30

In one or more of the registratsons one of the fallowiog
P P intervals was loager than the SRT
Ej of sinas arrest (SRT>5000 msec) ba ¢ been

e of 100/mn and 1o 4 patients after pacing at a
rate of 140/min

Parlemss  1th parovtrsmal tackvarrfrythmias
Scventeen patlents with paroxysmal tachyarthyth-
mus were cxsmmed (Table V) Fifteen had SRT

shocter than 1 500 msec at al} pacing rates. Two of
the patients (nos 4 and B) both with CHD had
SRT of 1500 msec or more Patient 8 bad left ven-
tricular aneurysm and paroxysmal ventricobw
tachycardin. During 2 weeks observation io s
CCU sinus arrest, SA block or extreme bradyar
dm had pever been observed Ip patient 4 who
had had paroxysmal supraventricular tachycarda
for many years onc possible episode of sings
arrest had betn scen on the oscilloscope wereen
dunng observation in a CCU

Irregular atrial rhythm after termination of atrh!
pacing was very common In these patients usually
due to supravenricular cxrasystoles in some
cases to ventricular extrauystoles and retrograde P
waves Inone patient atral pacing was followed by
& supraventricrdar tachycardia for a few seconds. In
6 patients the loagest P P interval did not follow
Immedintely after termination of the atrial paciog b
oae or more of the registrations.
Effect of drugs on SRT
In S CHD patients SRT was recorded 10 min after
Breceptor blockade (propeanolol $ mg Lv) SRT
Incressed from 1080+/—40 to 1300+/-30 msec
and this increase was sotmtically signeficand
{p=000]) Thispr of SRT correspanded
to the bradycardia mduced by the B4cceptor block-
ade The besal P P intervals increased from 830 o
950 mser The SRT a3 a perventage of the bawal PP
intervals was unchanged (1315 before, 133 % after
propranclol).

4 e Py rebe Pacing rete
" . e
i i i
Fotnw 1 — e
2 1
3 4
4 = t _—t—
L Jp— T A, —_—
8 —_— i .
Fig | Rbythn dagam i
7= — ! paticats with sk sits node.
g Atrhal rirythm dorieg the
first § sec after atrial packg
’ e (pacing raes 100 120, WO/
win) (=P waves, -=PP
© Intervals longer then | 00
.

. 2
Tu bec)wlir top of pocmy

Acra seed scond 197



Sinus wode recovery time 407
Table ¥ Sinas mode recovery ilme In patients with tachvarrhythmias
PAT wha, PAF atchl VE PYT=paroan-
ml AES =utrial Y
SRT (maec) SRT (% of basal P-P nterval)
Atrial pacing rate Atrial pacing ruts
Pt A Typool
o () :E.ﬂmm 10 120 140 100 120 140
1 5 PAT 1050 b 90 1z 120 [
2 o PAT 1040 130 130 m 146 Hs
3 45 PAF 1220 1040 - 160 135
4 n PAT 1 500 I 500 130 w2 130 140
3 5 PAT 1000 40 Loro 119 2 19
3 5 PAT 1000 950 %0 13 j[14 108
7 3 YES 1160 1150 1160 s 13 m
1} 2 YT 13% 120 - nus 7 -
9 4 VES 1050 1060 980 s 137 126
10 62 1200 1150 115% 136 m 125
u M
Prox. AV block 1 1020 1060 1000 120 ¥4 ul
n Lyl 130 12% 1130 117 120 140
i) -3 PAT 1 4650 120 1120 130 4 108
H is PAF 130 1320 13%0 B7 o 141
13 a PAT 1460 1260 12% 1 107 119
16 (4 PAT 70 1000 940 a7 1 133
7 2 PAT "0 500 500 19 o 153
Mean L190+/~-30 1 190+/-60 1 110+/—40 1294/-3.0 128+/-3.0 19+/-4.0

1n7 CHD patients SRT was recorded 10 min after
verapand] (Tsoptin® S mg i v ) No significant effect
w3 observed on the SRT The basal beart rate was
uochanged SRT was [150 msec before and 1130
nsex lﬁcr annmﬂ The difference was oot

il SRT a1 & percentage of the
baanPhteranmledurenwdlulnu-
YerapamiL

DISCUSSION
lttu'\ﬂnpo{SRTlr:mympcrfu-mlndanbe
done o conncetion with other lnvasive diagnostic
procedures. It s toha can

SRT Ou an average SRT was 130% of the basal
P-P interval and in no case more than 160% Our
obiervations corespond fairy well with previoasly
published resubts (1 3 5 6). In some of the patients
with clinkally proved poor sinus node function we
have recorded a normal SRT on onte ar more occa
sions The recording of & normal SRT therefore
does pot exclude the possibility of a poory fonc
tioning sious node o rome inmstances the following
spontancous P P intervals are looger than the SRT
and may exceed 1300 msec We have observed that
cven sipas arest may occur & few seconds after
atrial pacing.

ECQ for recording of P wares because P waves in
Handard ECG leads sometimes arc obscured by
QRS or T waves Atrinl des arc also us-

It was pr y found by others (3 4) that the
dnration of SRT normally ks not related to the amal
pucing rate. Mandel ct al. (3) howwver observeda
In SRT after atrial pecing rates of mare

ally essler to detect from an Intraatral recording In
many patents a different doration of SRT can be
observed from one reghsimution to another mand
therefore more than one recording ahould be taken
in each case.

In paticots with no cilnical dysfunction of the
siurs node w found an avernge SRT of { 080 mec
and in po case an SRT longer than 1500 msec
There figares may be taken a3 normal values for

than (S0 W made th wame observanon of
shortencd SRTm  patsentts. who developed angms
pectors at atnal pacing rates of 140mm Naula
ct ol (4) observed that SRT lengthened as the
pecing ratr iocressed in patients with unos
bradycarda. In the present stody sino arrest oc-
anTed more frequently after mped atrial pacing thas
after atrial pacing at & moderate rate in atkent with
skck sinas syndrome
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To our knowledge the cffect of f-receplor 7 Huminl M H Kvasokks | Rydén, L & Holo
blockade on SRT in men bas not been poblished berg. S Action of verspamil oo gous node,
before In the present stody a sigadicantly pro- H-USSTMT;! B
longed SRT was observed and this profongation 3 gl W Haysbowa, H., Deasis. R & Marcws,
was probably related to the bradycardia induced S Evahuation of sino-airial node function fn mxa by
by the S-eccptor blockade. Verapamil d3 re- overdrive supprenlon. Clreylation 4 39 1971

ported 10 prolong SRT (2) In ths study bow 4 Nama,O 5. Samet,P & Jivier R P.. Spnificesce

ever verspamil had 5o effect efther on SRT or fﬁ“'mnmnmmccm'um

oa the spontancous atral rate. 5 Rich J M Mdsscr ML H Fontzma, M. E. &
Woolecy C F.. Electrophysiclogic srets test fn men:
Sino-strial pode suppression aad recovery J Lab,
REFERENCES ctin. Med. 78,805 157)

IDH.WI.R-Cmem.K.lL&RAHmMBH.‘ 6. Roten KM Loch H S $mmo M. Z Rshimiool,
ol conduction intervals and responses o sixty- 3 H & Guamr R.M  Candiac conduction b patiexts
onep.ﬂmuuin}{hhmﬂurm\ﬂ--ndlnﬂpc with symptomatic sines pode disense, Circulation

ing. Chent &4 88 1973 43 836, 1971
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MINOXIDIL—HAEMODYNAMIC AND CLINICAL EXPERIENCES
WITH A NEW PERIPHERAL VASODILATOR

Rune Sannerstedt, Leif Brorson Gdcan Berghind and Lars Werkd

F om the Department of Medecine | Saklgrensia Unirersity Hospisl,
Gtebory Swedem

Abgract Minoxid(l, & new periphersd vasodilator given
orally to ¥ypertensive nec I single doses of 529 mg,
prodoced so boemod yramic changes within one boar after
sminianton. Atter repested oral doses within 34 hours
10 total of [S4S g end fter 10 mg Lid. orally for ome

moderuts concomitast

thepeatic

W0 symptomatic palcsts with sovers
e therapyresistat hyperiaosive
e provided

The theoreticalty peoach of
adrenerglc 8-receptor blocking agents with petiph
enl vasodiators for treatment of srterial hyper
tensbom has ampased pow interest in the develop-

ment of with per] dit
Properties 2 3 6 7 13 14 15)
One such is = cy

Pyriidine derivative, shown in antmal cxperiments
to pousess a direct relaxamt effect on vmscubr
$mooth moscle (1) In mmn mmoxhl given orally in
dosuullS—&Omg.d.ny{urooewtckum
taemody changes exiatic of peripheral
3, Le BP mitant with
\0cTeates in heart e and candiac catput (3) Pre-
Dmiomry clmical studies with minovkill have yickded
Promising resuits in hypertensive paticnts uscally
In combination with adrencric Areceptor blocking
Agents and dhireties (4 8 10)

oL

The present Investigetion was undertzken to
evalmte d further Flve hyp ive men
were studied haemodyoamically before and after
single and repeated doses of the drug. In a pilot
study the clinical effects were observed in another
five patlemts [n whom previous therapy had been
umatisfactory

MATERIAL AND METHODS

H aemoutynaic ximdy

Elght male fn-paticmts between the ages of 30 snd 53 years

whh benign casenal bypertradon gave ther infarmed

comsent to participate fo the stody On of e (80 1)
cardinc

patent

received  total of 30 g proprasclol tee day befoce the
firgt sndy

In six patients te acoty cffects of  maghe dose of
minoxidd were stodicd, the sysicnmc heemodymamica st
rey m recumbency belng deterconed befare and one hour
after an oral dose. Fowr patrents 1a gromn of fwo were
eyen Sand 10 @y, respectrrely and two patients recarved
15 :0d 73 o, respectvely of minoxidad edwmestered m

stundardized bicycle erpoomater
ihe witing positon before cad after oral minaxkdl 10 mg
t1d for omo meek.

-
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Table | Clitcal effects of minoxidd

Auscultatory BP {n the lying and standing (Ialics) positions, and HR
Mmeasrementy

before cotering the study and of three

in recumbency  Averages of lagt thres recordiags

after | 2 and 4 week on minoxidil

Alpr Lot Clon=~clockline Gusn idinge HyChi=Nydro-
chiorothiarkde Hydr=kydralazine, Minox =msinaxid]. Proprepropanola
Before minoxidil During eainoxidl)
HR HR al
PaL Agr BP (beats/  Treatment BP (bexts!  Treahoent  treatment
no. {y) (mmHg) min) (mgfd.) (mmHp)  min) (mg/d) (weeky) Comments
155 1217 [x] Propr 480 196/120 116 Minox 40 3 Stopped minoxkhl
180127 Hydr 150 1761116 Chlor $0-100 becamse of dym-
Chlor 50 Alpr 1900 Boca and
oedemas
2 45 DBUIM 56 Alpr1200 1804111 [ Mooy 20 6 Stopped
1931128 Hydr 200 171113 Chlor 50 because of de
Chior X0 Alpr pendext ocdonn
Clon 0 45 Clom 0,15
Faros $0
157 206118 L -3 Propr 450 168/10* g4 Mioox 10 3 Stopped minodd]
201121 Chlor 50 1771107% Chlor 30 becavse of dywp-
Coan 100 Alpe 300 noea and angha
pectors
4 60 ID114 56 Prope 430 208/100 ki Minax 50 3 Stopped
2181115 Hydr 150 138/ Chior 0 becarse of a3
HyChl 0 Alpe 1700 wmm
5 M 20613 M Propr 10 160/102 87 Minox 10 13 No side-effects
204/137 Chlor 50 174/120 Chlor 30
Alpe 800
Mean 01D ) 192/108 as L
21123 1720112

SAvengriof m mensarements afier | and 2 weeks on minoxidil.

dorbeg the pressure recordings and dunng the (0 proce-
dure and nsed for calculations of the beart rte (HR)
From the data for HR, mcan beachm) ariery BPand 0 the
stroke volume (SV) and systemsc vascular resistance
(SYR) were cakulated and expressed in mlbeat, and
wrbitrary units, respectively

After {nsertion of the catheters the patcnts rested for

Acta med scwnd. 17

30 min beforo the fiat measurements At rest were made

was determined daring the (nad momite of tee sxercise
period, which lasted 10 min,

Clinical smdy

Fivo male cat-patients 46-60 years of ge, were glves
1o other

After withdrawa! of previoas treatment, minoudl 3 &3
onlly bi.d. was given togrther with alprenoll (Apia®)
and chiortilidone (Hygroton®) The doses of minoxid.
d;rmhlmdchhnhdﬁmnmm-ﬁmedmﬂ'



Table [ Haemodynamic cffects of minaridi

Hoemodynamics of mixarid] 41}

fiadings In six patients of rest i recumbency before, onc bour afier a slngle oral doss and efier repeated onal

Incltvichaml
dasey within 24 hosrs

Brache! astery BP (omHg)
o HR ¢ sV SVR
o Phase (beats/atin)  Sysiobc  Mean Dhastobc  (Umim)  (mlbest) (1)
s Befors n 136 125 u L7 1 144
Saxpo ] 120 124 » 79 116 157
5o polh n s 109 ) 74 [ 147
7 Bdorc 4 162 116 91 50 ] n3
Sogpa @ 2 iz ] 33 2 203
1Sagp.ofih “ 131 H3 s 63 % 167
1 Befors © 1% 128 L] 36 L] 24
0mgpo « [of] m 9% 56 %0 20
Hegp N4k n 161 2 4 76 106 160
’  Before n 12 1y m 6y ] 26
g p.o. x 202 143 110 67 % 214
Nmgpo 4k L3 25 m nt 74 103 13
10 Befors “ 197 128 » 6s 95 197
Vegpo “ 131 124 st 73 156 16.6
Sogp /M 54 166 116 <] 72 133 182
Il Befors » 137 168 130 67 % 251
Dgpo. » 01 164 1z 72 3 s

cbmined afier S mis of 73t in recumbency sad In the
rect posidion: sfer -2 min

RESULTS

Haemodynamic stud es

The hacmodymamic findings are presented in Table
Mand Figs 13

No conthtent changes indicative of drug effect,
were sech one hour after adminhitration of a dngle
aral dose of 5-25 mg minoxid (Fig- 1)

After repeated oral doses within 4 hours, all five
Mmhdlbvahtc.hhlln:ryl?l’( =Tto -31
mmHg) h dency to f d
HR and ¢ ud'.htcalai.lwdm'vubwwfn
four of the patients (Fig 2) There was however
%0 obvious dose-response relationthp

The same tendencles were also seen m the two
Patients restctied after oral treatment with manox
i for one week but the changes obsaved were
sight throughout (Fig. 3)

Cleicul study

Allfive patients showed s decrexse 1n BP as udged
from the average of recordiogs sfter | 2 and 4
wecks (Tablke ) but none became

The pulse rate at rest roke 10 cvery patrent from an
inital average of 68 to 85 bears/min.

Thea crage wegght increased from 85.5 kg dunmg
the previous treatment to an average of 89 7 kg after
1 2 and 4 weeks oo mmaxsdll. In four patsents the
treatment had to be discontinued becanse of nde
effects i the form of ocdemzs increased symproms
of angina pectoris and clandication. Thos, in one
petrent (00, 2) chlorthalidooe 50 mg dadly did pot
provent the development of dependent oedemas
and furosemide bad to be added. fn another patent
lno 1) sustained (achycardia was present in ipite

of dol 10 ade

q\me doses, No aboormalities 1 routine blood
liver and kndney tests were noted
DISCUSSION

Pharmacokonenc studies ta hypertenssve pabent
bave thown minoxkdil to be mpsdly and completely
after om! with maximel

plasye coocentranons occurning at on  hour ()
Based on thn,  haemodyramically demonstrable
effect was xpected 0 ppear in the present uody
m:bowlﬂununﬁemﬂdomﬂaum no
thar effects were noticed even

The average BF reduction m the recumbent position
w1 28/15 and 10 the erect porition 913 mmHg.

when the alngle dose of menotidd had been fo-
acntdupmljru.mdoﬂ!ymom;t
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beate/men mem Hg
0 - 5""0
g - 1%17
& o IE
- - P 0o-0- -
;" o® ig B
o0~ B 10~
2 - gﬁm—
im ml/eat
e - 0 -~
En— o S 10 -
3 (<} o g
g, T : 0¥
& - © g 1o-
3 -
20 - 0 -
e DEEE 0]
Fig ! Haemodymmic respomses to sisgle doses

of
minoxidil $-23 mg orally Hypertenshve pathents studled 1
reat in recummbency

non-dechsive changes were observed after repeated

.‘Qsawiﬂunuhounormcrtrmmcm{o(m

mdicates & show onset of action of minodil
ast to antmal findings where a dosc
raximum hypotensive effect occurred
after 4-6 bours and basted for 2448 bours after
single oral doses (1) It 18 also contrary to the
phmcodynmﬂc prupcn]n of other peripheral
= sich = hyd where the
cardiovascular effects present themse!l es a3 BP re
duction with a compensatory increase in ) within 30
min after an oral dose of 100-150 mg (9)

A slow onset of action was also obvious n the
small group of hypertensive patients followed clini-
cally Animal studies have sthown a specific reten
tlon of minoxkil in the femora! artery and sorta to

[
e

occur after intraperitoneal spplication (11) and
cotrdaﬂylhe;}uwumctuflcﬁmcaﬂdbedue
tos t of in the

peripheral thsues particularly the  essel walls.
1n ngreement with the results of others (4 8 10)

the present pilot study confirmed minoxidl to be
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men Hg
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of therapeutic value in conjunction with other anth
hypertensive agents 1fke dhurctics and adrenergic
Breceplor blocking sgents for treatment of thera-
peutically difficult cases

The improved BP contral was achicved at the
expense of shdc-cffects requiring withdrawal of
minoxidd in four of flve paticnts and this discour
aged us from extending the present type of tral to
cover a larger number of patlents Concomutant
therzpy with saluretics and adrenergle S-receptor
blocking agents was not enough to prevent de-
velopment of ocdemas in two patients and precipe
tation of angina pectorts In one patient Opc of the
oedematous patients also rcacted with persistent
tachycardia in spite of a high dosc of alprenoiol
Sodinm retertbon bas been demomtrated to bo &
comsistent feature in patlents treated with smoox-
di and preci of myocardi! ischaemia bas
also been described 3 10)
Side-effects of other kinds ¢ g. hypertrichosis
bave also been reported (4 10) and o addition
minoxidl has In dogs been shown to produce
necroses in the right atrium (1) Therefore t secms
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Haemodynamics of minoxidil
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for routine trestment of inftislly symptom-i
thents with benign artenal hypertension

414 R Sannerstedtetal

undikely that minoidil will become a drug suitable

Kaﬂl,ll.ler.k.N H Combwsed dihydraiarise
il I the treatment of hypertession. Int.

pa-

Minoxidll may bowever 33 poted out by sev-

enal amhors 3 8 10) be justificd as a therapeutic

addition to patients with very scvere and drug-

tesistent arterhal hypertensive discase. Adequate

~

Jd.‘m.Ph’nntdl 111970,
Koch-Weser ] Vasodilation

drup for kyperten-
soa. Brit. med. J 4 185 1973
Lims, C. J &Frdl,B.D Minoxidd ko severe
)zy-pcnc-do- reral fallure. Effects of s addigon

measures must then be taken to nde
effects especially water tion and devel
of cedemas.
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THE EFFECT OF HYDROCHLOROTHIAZIDE AND AMILORIDE
ADMINISTERED TOGETHER
ON MUSCLE ELECTROLYTES IN NORMAL SUBJECTS

Jomas Bergstrdm with the technical awsistance of Amme-Marie Fridén

From the Department of Nephrology exd the

Rheummiclogical gud Mctabatic Research

Laboratory St Erlk s H spuiml Sseckholm, Sweden

uuicmkcnhnfdawfhﬂomwbe!hcrnm]a)d—c

Bearothiadiarine diuretics fncrease the excrenon of
potatshien and thos may indoce bypokafenta and
hﬁ%\oﬂdmﬂ:ﬂm This kas been attri-

in of sodizm realr in the

d together with hydrochlorothiazide
coutd prevent the expected intracellular pot. uom
loss induced by the thiande

MATERIAL AND METHODS
Ten healthy volmmseers, aged 24-15 were exammed by

hisride (150 mg, 3x50 myg. dally) snd srwlords i15 oy,
3% my. duily). Venors blood wa collecied from  cobs-
tal vein s the Ume of bropsy care bexng taken o svod
aTars des to amphog sd kanding of the sacples (10}
Arterafizad™ biood from  finger tp was

The muscic bopsies were parformed between § and 10
m. afmr A0 overnght fast

The peedie bropry were takea akernsiwg
from both begs beforr and after the penod of dioretc
sdminepmation. On each occaion swmpling was done st

dff e 1) =16 o proxamaly o pascls and 2)

ﬁmlmbdm graounml te the wo exchange e

Wm‘mhmm-ummd
sodim for potssumm (1) When piven together with

¢ betzothiadlarine drretic, t farther enthances the
:;l:n‘rujn. action and prevents the potassum loss

Bergstrdm and Hulman (5) asing a oeedle bopsy
techragne coold demonstrate that adaunntranion of
bydrochtorothande (150 eg dady) to pormal sab-
Jects dunng one week resalted in & ugmficant dc
CITRse bn muncle pota st The prevent stody we

20-22 cn prozhmally to petefl Each specomes winch
wenghed 20-80 g, was dinded mio 34 peces, wasghog
10-20 mz Visitie fat a0d Comnecinve Oying wers rapufly
mwdmm{mm were » oghed on

balawce. The were dned ot
W'C ad weghed Nestnl far wa eumctd with
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Table I The effect of Aydrocklorothiazide (150 my detly) and emiloride (15 mg dally) during [ week on body
welght and serum or plarwma valwes in 10 normal ssbfects

B=before A=after
Pro- Standard
bl Age B.wt teln Blood Poo, HCoy O Na K Mg
Do o) S m @n pH (mmHg) (mEqM) (wEQM (mEyM (mEQM) (mEqD
t B n é 642 kad 741 «©Ss M 104 3 43 13
A 641 7 74 03 s 10t 141 iz 18
2B 33 ¢ 7o 0 741 ELE M35 103 143 41 -
A 07 7 748 o o 95 ™~ s Ly
3B & 8 7 742 415 2.0 14 (87 45 -
A 3 b 743 330 pa o ] 140 i1z 13
4B B ? Q2 ™ 740 70 .0 106 14 40 15
A 603 L1 746 Mo 290 Lol ut 37 14
5B 24 ® 354 4 749 M0 21.0 m 2 46 1é
A sy 7 1.0 30 %0 95 14t s e
6§ B & 9 I 740 50 no o4 g 40 1.2
A 8 o] 745 no 70 97 139 33 21
7B g 625 n 742 50 20 101 42 47 13
A ) 2 746 410 0 w04 140 38 17
Tt B 35 3 S ol 743 41.0 2.0 108 14 19 1é
A 7350 K 745 370 e ] 137 s 15
98 A ? @0 i) 7.43 0.0 20 106 1+ 45 14
A %1 7% 747 370 20 96 7 34 19
0B » ° a3 n 745 30 250 108 144 37 15
A 453 n 746 .0 2.0 91 7 36 14

Table I1 The effect of hydrochlorothiazide (150 mg daily) and ambiloride (15 mg duily) during 1 weel on
nousche wate and dectrolytes in 10 normal subjects
Bebefors A=sfier 1of ~total, ¢ =extraceliotar /~jntrce ol

~ Per 100 g fat-free sotids Perl H,O,
HO. HO, HO Na I3 Mg~ Na, K,

bt (o) (mD (mi) (mEq) (mEq) (mEq) (mEq) {(mEq) (=)
1B 30 M6 i 538 78 4515 1.9 10.417 93
A 136 b4 08 445 [y “wae .04 9.5% 109
2B 7 »n7 20 461 120 “um 928 14154 1545
A m 52 301 437 728 4519 912 1125 130.4
1B 18 308 4 520 7.90 ae 906 10.5%6 1596
A m 47 307 wm 619 a1 [ 965 14
4B 1 444 7 654 10.61 4641 851 14..46 1565
A 1% M7 3 516 L4 4634 9.3 11.660 1494

LR ] 52 as m 640 a1 am 901 1242 1549
A 185 %1 s 516 36 180 906 nme sl

(38 ] 01 B4 a8 433 656 467 9.0t 1098 1532
A e %4 53 qu 738 4637 52 12626 1529
7B m 52 m 61 914 “n 900 13.014 1622
A 3 384 %0 540 763 an 93 r HSS

s B 19 21 287 74 1047 46.41 [ 371 122% 1618
A kL] 419 31 EXY 17 4505 864 010 17

9 B 8§ 564 300 07 14 159 amn 12 192
A n 122 ] 455 L 4592 (X 6% 171
108 0 »i padl 6.07 10.52 2.1 = 16899 w7
A » 4 bl 464 .24 74 (23] JL ] 12



Ardrocklortk o rid,

Table [11 Body weight senmm or plasms volaes
muscle water and electrolytes before and after
kydrochlorotMazide (150 mg dailr) and amboride
(1S my dally) administration during | week in 10
normal subjecty

417
experienced increased appetite and two iocreased
thirst. No severe side-cffects were observed

Body weight serwm electrolytes and protein
and actd—base date (Tables I 11and 1IT)

Abbreviations wa in Table 11
The body weight decrensed A slight fall n sodium
Mean b and a more fall nchlonde
B A e o E‘i‘ concentration were observed The potss um con-
centmtion decreased by 0 6 mEq/l whichw  haghly
Pt (kp) 610 &1 -19 562 significant. An incresse in standard bicarbonate amd
Sersom or pltcoa blood pH also occurred
;:hpg'n i 44 309
T4 A6 400 417 -
[y 3 72 H 4 - Musc! water and elecirolytes
Saacard H Significant d mn hrwater chior ¢
G'tnfwﬂ. 13;7 :" :?/*l ;—; and sodinm contents occurred. The moscle -
MowEgh 19 139 4 526+ afum content and the intracellular potsssum  on-
"gm 42 16 06 509 e centration were pot changed but the [nmceliular
mED 16 17 s m - sodium concentration decreased ol ghily The mus
Ml aser wnd clectroirtes cke Jzrn content was d
Fer 100 5 fa-Frue ol
Bl eh 3% 34 2 074 -
;}"‘ﬂ'f:.? m”’ 21 -7% 338 - C between hy forothbazide +
Clekd oo da Tha 1B L amiorkds and hydrockloothiside mikout
fo kg 93 77 -l S@ = amboride (Table IV)
B+ (e ‘33 ‘g'z ,,_g] ?g - The present resalts were compared with the resalts
Per 1RO, of a similar study presented earfier 1 which ten
N (mEq) 1o -16 248 rormal subjects werp given 130 mg hydrochloro-
X mEQ) 157 1% 1 [RY] thinzide dally during one week (5).
PMpcdis  *p001 of The mean decrense in body wefght waa exactly the
70 peoool same (19 kg) with both regimens indicating that the
degree of dehydration mdoced was simular The fall
ity in hu and the de
Stagxard e, pH snd of metabokic alkatosis (mse in standard becarbo-
», gree
oy WENW determined b whole blood by the Astrap
m=ro-caethod (13) T water st e nate) was greater "Hl‘l‘hy!ﬁ'ﬂfhic:'blﬁhzﬂc thnn
PerTed 1o 10 g fatfree solids. with y
of exire- and water was - it resulied {o a sigmffcamt
besed 0 Che chiloride method Chloride o froely dxTeuble  fall in uiscle hum and s potasal
TN G sheiety] mesche s dlstrb- ncrease In intracet-

e
wed accondimy to Nermst 3 eqrubon (). Takimg the rest-
% Deriraas potmtal of mrescie m sormel e 10be 8.2

and a signé
hutar sodtum L ¥
thiazide +amilartde lmd no effect on muscle potas-
sium but induced a slight decrease in intracelinlar

fara for water () ww
Dﬂ::hmnd‘hl: planoa wele
bls tectrotyts concentrations ca be calcuiiod (4 91

RESULTS
Ceneral condinan
Tbm:mhjemm;dmntddﬂwﬂ'“m“
fidgoe and one had leg cramps. Three subjects

o

sodlum i-e sn cffect which was op-
potlto to that of hydrochlorothiazide alone
According 1o our reconds  hydrochlorothfaride
alone appearsd to Induce more proaounced shde
effects than hydrochlorothiaride + amlloride (sce
“Oencral coadition ). Thus  with hydrochloro-
thiazide no kers than tix subjects complained of se-
vere [ tigue vertigo and mautea and two sudfTered
from thint was t

Acte
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Tabke IV Comparison between the effect of kvdrochlorathiazide and kydrockloroth 7 Horide during
one ‘cek in 10 normal subjects
Muscle
roulg!m (mEgh;
Passs (mEg, mEgf)
(mEsh) (mEq/100 )
ANz aK AHCO, 4K ANE* aK
A Hydrochlorothiaride (150 mg/d ) ~-0.9 -t +36 -27 +48 -125
B Hydrochiorothiaride (150 mg/d.)
+amlloride (15 mg/d.) ~43 -0.60 +11 005 -1.6 =14
A-B() 316 in 135 312 531 3o
Ncance - had - lad -
0.001<pc00l  p<tlo0l
by seven subjects It rs conceivabe that mild poins I i, F depleti with coose

stum depletion was a factor of importance for the

development of theye side-effects
DISCUSSION
1o the present tgation the hyd:

dose (130 mg dadly) was larger than ynally recom-
mended for mainteoance therapy of patents with
cardiac insufficiency or hypertension The pmpor
thon betw een the amilodde and hydr

doses was | 10 1 ¢ the redation carrently used ina
ﬂuqu:omhmﬂon(hiodwcdc‘)mtbemrkﬂ
OQurresults thatby

quent (ncrease in intracelldar sodium concentrs-
thon ks known to Increase the sensitivity to degitalis
thus keading to focreased ruk of dipytalis toxication
(11) Soch intoxfcations are observed with increay-
ing frequency due to the widespread use of druretks
which [ncrease the excretion of potassium. Since
lmﬂuidehlbleloprmmﬂn thinzide-indoced fall
in k ful as wel
as the increase ln Intracethdar sodium concentrs-
tion |t appears to be a suitable drug for patients
in whom the rsk of digitalls intaxtcation must be
coastdered  Also I other conditions where a
p-ncul is at risk of diureticdnduced potassivm

with hydr ide Iths possible etely to
. prevent the intmcellular potassium boas which oc
In normal subpects after sdministration of
lorothazwe alone
}amu amforide could not fully prevent the
hypokaleria and lic al-
falosts indiced by the thende diuretic althoughthe
fall in plasma potasuum coocentration was less
marked with hydrochiorothazide+amilonde than
with bydrochtorothiazrde alone
Another effect of a thande diaretic rumelym
Incresse In the i Nular sodivm
(5) could also be prevented by combining the
thiazide with amilonde Since the increase In in
traceflular sodium after thhande sdminfstration
probably occurs in exchange for potassam bost from
the cells our resudts further support the hypothews
thet adminestration of amflonde perserves the in-
tracelhdar  electrolyte miley  dunng  thiande
sdminstration The shight fall in extracellular potxs
1Tum coocentration fs most protably s consequence
of the co-existing slight metabolic afkalosds (17 14)

Acta med pcoad 197

lloride should be condered as an

shernative to o potassium supplementation.
Our results indfcate that there is no risk of
hyperkalemia when amiloride b combioed with
hydrochlorothiazide in the proportions used Hn this
study atleastin subjects with normual remal function.
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TURNOVER OF PLASMA CHOLESTEROL
IN PATIENTS WITH CHOLESTERCL GALLSTONES

L. Pedersen T Arofred and E. Heas Thaysen

From the Departments of Medicine and Clinical Chemistry
Alborg Hesptral North, Alborg Demmark:

Abatrect Followlug the L Injection of aboat 30 xCl of

le2-w'Hcholtstrrol the specific of
Pl cholesterol bay besn sealyyed ko terms of & 2-pool
el n eight putients with adialucent two
healthy controbs. [y each sobject some

In recemt years the physicochemical bass of
cholesterol gallstone formation fias been studied fn-
tensively It secnas to be well establihed that the
drsease ocours in wssociation with bile that contains
M xxcass of cholesteral in relaton to its content of
bile acids and lecithin (1) and that the bille 1 lit
bogenie before it enters the gullbladder (16 19).
Sach an abnormality could arisc froq an incresse in
hepatic tion of from & d
oapat of bue ackds endfor kecithin or from a com-
blantion of these changes. So far most atidies tend
to show that u lith bile b doe tos

think that their results are comistent with an io-
crease (n cholasterol synthests.

In order to further explore this sypect we have
&stmmated some kibetic parameters, including the
size of the rapidly miscible pool and the fput into
this pool in 8 omber of Caucashan paticnts with
adlolocent gallstones,

MATERIAL AND METHODS

dcﬂdcncydbuudd,nmmcboameml(' 1”7

Ll-ldy however OGrundy et al (7 8) have

i that ntly an chol-
estero] georetion may play an Important role in
mmdhww:mw
was based upon direet deral

biliury Lipkds in Amencan Indans nndlhenﬂ:on

cdunadnnndchirﬂu—dnhuhtym«)

Actam
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Table I Chnfcal data for eight patients with radioixcent gallstones and two controls
MW = molecolar welight, Re=Rmuts of control valoes of the lsboratory

%ol
Case  Ape Weight bbea!
a0. ) Sex  (cm) [(Y) weight
Patients
t k2] 7 160 0 36
2 o ? 161 b ) 141
3 63 9 1€ © 1
4 6 3 m » 119
s I ? 158 18 1
6 aS é 167 & 18
7 ke 9 153 [ *3 23
1 43 ° 1m0 Ll N
Caairols
1 4 152 il 14
2 n 3 1] 7t

Faning pasma wamples were obtained At twice, later

omce weekly from the paticnts [n the coarse of the flrst 10

weeks afber Injection of the tracer Plaswm cholenterol was

determined acconting (o Abedl (10). Flrura tighycerides
the Bochrieger Mannhefm

Goodrman snd Noble {5) 1n terma of » 2-pool mode] (Flg.
1), The specilic radionctivity of plasom cholesterol was
plotted in  semulogamthane 1ystem agalnst tme. [n all
cases the platy conformed wall o a 2-pood model, with »

Phsma Plasrma
cholesterol
wlmmﬂ m‘
%7 MW 885
R 140-300 R35-160 History
150 M{yocardial fefrction
1 Cerebral thrombosis
a9
124 Gastric resection
204 Myocardh! infarction
124
106 Cerebral thrombosks

168

8% HEdaBBER

~

outside the sywem {1,). This
wvuluatod by seversl authors (5 4, 20) and by prremaly

The results were sbjetsed 10 ststistica) amalysis by
means of Mann-Whitney s rank oum test (21).

thit tme (FIg 2) The two Enes used for RESULTS
otion of the curve int two sxpoucstials were deawn,

- }&Hnm: were ding to  The of chol { kinetics are given fn
Table 11 and Fig. 3 In view of the few controbs la
our study the results were compared with those
from Sandhofer et al (15) who used exsentially the

ﬂ& S mme method
Hag The statistical analysis failed to demonstnate
—> sigruficant differences (p=0 1) between any of the
A & B paremeters from the pallstone pahents and the
Kaa compiled controbs

(ﬂ:«)

Fig 1 Model for Liseics in  2-compartment syitzm (9).
A=the mpidly exctaagable pool A. B=the sdowly ex
changeabic pool B 5, Sy=ruw of eniry of cholesuerol
Inio poohs A and B. K, Ky~rwe conytuats for outpets
from pools Aend B K4p Kygs=raic constants for tramsfer
between U two compartments. The parsatheses mdboate

-mmmrmwdnmmm
throtgh pool

Acta med roond. 177

DISCUSSION AND CONCLUSION

Some himitatlons of the 2-pool method Bave (o be
considered before making comparisons with other
results and drawing final conchrsions

Fintly it fms been shown by long-term stodies
that the cholestero) decay curve can be better de-
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Table IL. Kinetic data of plaswma choleste ol turmover in eight patients with rodlolucent gallstomes mo
controls and 16 coetrols from anothe study
Mmmdmwmwmﬁ-mmmd&dwnm B
Kyy~rate coavtaat for the tolal removal from pool A kw=rale comtant for the total removal from =-sze
o pod A TRumrate of imput fnto pool A key=rats comsist for transfer from pool B o pool A e comane
for removal from pool A exehuding transfer L pool B (exzt of cholesterol from pool A (0 outside the ystex) 4 jav
e comttast for tnmafer from pool A o pool B

Crse PR
a B L L) M (mg/ o &
b dayt dayt day dyt (ophe)  deyfke)  dey day dey”
Penenty
; 01224 OOMI —0IDNI -0.0M4 30 L¥] omas 00T 007D
0I6% 00141 0125 —QON6 P 16 00516 00451 0.0M24
i 01340 00134 -01X3 -0 340 164 00191 00M3 00T
01336 00164 —01010 -0.0540 3 86 0G0 00421 005
H 0160 00I6I —0 (348 -—00KS 267 153 00466 00531 0.0767
!I 0144 00139 -0I153 808 397 156 004X 0048 00887
OIM0 0041 -0 -0.3% I7) 137 ams 90T 00717
N Q1340 0016 -01212 —0.0497 388 193 Q0457 GOSH 0O
Hea 014 00152 —0.1IM -00M. I 152 00162 00497 0.0597
SEM 00045 00005 0008 o0m2 13 6.7 00072 00M21 0.0DO
Comsroly
1 o4 00173 -0126] —00T8 3IH 162 00718 0043) OOy
2 Ol 0016 -1 0048 35 7 0046) 00Q¥E 00U
16 contron
bofer et ad. (15)
Mesa 01606 00162 —0I1M8 -00450 326 m3 00450 00588 O OLD
Mean of uf comtroly 01609 0018 0196 —00Ns 1L n: 0047 00557 00740
SEML 90044 00008 .0041 eIz H 10 000Is 00M3 013
¥ (patrents and a8 con-
trolyp >0 >0 >01 >0 >0 >0t >0l >01 >0
Cakatuied by wssomung thud £ y=0
Mire Whitiey  rask cmm st
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o °
ﬂ: 3 Inpat of choleaterol imto pool A o cight patients
with mediotscent galistoncs (25) aad two controls from the
present stody plos 16 costrols from Sandhofer tal (15)
&) O=resats from the present study

scribed by & 3-pool model (6 14) For all practics!
purposes cstimations of the size of pool A are the
mme with both methods bm[fUmUirdpooHl

cholesterol is within pormal hmits in patents with
cholesterol gaflstones This is of particular interest
since observatons [ndicate that bliary chofesterol
and de novo synthesized bile acids are derived
primarily from this pool (13 20) Thus Iths onlikely
that the dindmshed bile acid pool in patients with
cholesterol gallstones (17) can be due to a d-
minithed amount of readily avsilable cholesterol
The Input into pool A (PR ) was 162107
mgfday/kg in the gallstone patients  versus
18.211 0 mg/iday/kg in the coatrols, the dufference
being non-significant. To our knowledge only one
other group has performed a simbar study (10).
Using the 3-pool method the input into pool A was
found to be 16.2+0 08 mg/day/kg in elght gallstone
patients and no differences were observed from
controls collected from the fiterature Taken to-
gether these results indicate that patients wath
cholesteral palistones have normal rates of input of
choleaterol into the rapidly exchangrable chol-
esterol mass

Grundyetad (7 8) ulhuﬂwwdbuhncclcdr
nique, found of Increased o
chdutaullnAmu*anlndhnwomcnﬂlhpﬂ-
stones (17 7 mg/day/kg) compared to Indtan men
withoot stones (14.3 mefday/kg). This result might
seem to conflict with ours but it most be stressed

neglected the inpat Into the rapedly
pool A will be overestimated by about 8-9¢ and
the size of the slowly exchangeable poal severcly
underestimated For this reason we have omitted an
esturation of this compartment.
ondly Nestel et al (12] found that compart
ysis tends to overestimate the cholesteral
tion rate by about 10% in obesc individuals
&u-rcdmdnnnﬂts.chkvcdbymdlhe
Merol balance techoique Since we have used the
2-pool mode] and since most of oar paticnts werc
obese these comsideratiom fmply that our resulty
for Input into pool A represent maximum values
whercas oar cstimatioms of the size of this pool
shoctd be valid
The slze of pocl A (M,) In our patients (328118
mgfkg) was essentially the same as that in the con-
trolt Q3148 mg/kg). Using the 3-pool model
Hoffman et al (1) found the size of pool A to be
390120 mg/kg in eight gallstone patents and wore
not able to demoostrate ddTerences from results

that the synthests of s not the same a8
the Inpurt into pool A The hatter parameter com-
piises both the endogenous synthesis and the ab-
sorbed amount of exogenous cholesterol (5 9).
Thus the results of Grundy et sl and our study can
be combined in a nonconfikting way & oge a3-
swmes that the sbsarption of cholesterol i dimtin-
hhed o galisione patients This speculation coe-
forms well to the facts that the absorption of choles-
terod Is highly dependent npon the presence of bile
acids (o the small intestine (3) and that the blary
sceretion of bile acids fs decreased in gallstone pa
ticnts (7 8)

Although this indirect suggestion needs conftroa
thon ft does afford the possibility of a more detalled
concept of the genesis of gafluone including the
recent emphasis placed by Grundy et ol (7 8)mpon
the role of cholesterol
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ANOREXIA NERVOSA
AND THE FREQUENCY OF SEX CHROMATIN POSITIVE CELLS

Jan Whlinder

Fruen she Prycidasic Research Centre St Jorgen s Hosphal, University of Gdtebory
Hirlngs Bacta Swede

£ s ez of changing basal biokgial funcboms fn
norexia Dervose.

In recent years papers bave been pablshed on the
retadon between endocnine disorders in women and

Jow fre, of sex poutive cells. Rela-
thoas of this fype kave been recorded both m con-
gevital sdreval hyperplasha (4 13) and in hypothy

fodim (7) It b aho known that the frequency of
sex chromatr-positive cells tends to decline n rela-
oa to a bigh content of oestroge e bormons in the
Hood and (hat adminfstration of other sterokd
barmones and ACTH can reduce the frequency of
$ex chromatin (14 16) Further 1 has been re
corded that duriag the fint weeks of mfancy the

Whie a combined case of this type was under
sty some years ago it was observed in the bospi
tal genetsic habomatory that & gid with anorexta
nervosa showed a remarkably bow frequency of sex

positrve cells doring the phases
of her llness On suspicion of Tumner’s syndrome
(mossiciam) karyotype analysts was carried out but
this proved to be normmal Repeated determivations
of sex chromatin revealed a striking mse m conpunc
thon with ipcreased body welght (1) Tha observa
tion stiruhated closer study of the changes i sox
chromatin in enorexin nervosa.

MATERIAL AND METHODS
The mvestiganoa sas cameed ont wpoa five comsecatry
female crres of anocexm referred (0 oor clue
Their ages vaned from 17 4o M (meas 27 8). The dagnosus

y of sex b low rising th fi
to the levels found m adult women (15 16)
During the laat ten years a mumber of reports
kave appeared coocernmg  the concidence of
amorexia nervota and Turper 1 syndrome (karyo-
e 45 X) In the same woman Seven soch
€x3¢3 have been published (2 3 5 8 9 10, 12) and
although it Is bot yet clear to whmt extem they
fepresent anything more than mndom comcudence
the coex of two sach orders o
cermmly worthy of note [t has been suggested that
B al cases of anorews nervosr. complete
karyotype analyus  adviable in order oot to muss
xres of mosaiciom

of axdary and
Om adtrwaon 10 boypwial sech pateert had  bucead
Szwar whech was exacmmed for the proseace of sex

chromatn Th bucca) fim wa fixed o akcohal sad
ftaned wich s #5d 00 cell s ere sssiod © 6very

two or thrws W, sdmmsinabon of tmall dower of

Acw med
P



428 J Wilinder

Table 1 Frequency of sex chromarin-positive cells (%) related to curreat body weight (kg)

Casc 1 Case2 Cased Case d Caues

Sex Bex Sex Bax Sex
No of chro- chro- chro- chro- chro-
obrserval matin B wt matin B wt matm  Bwt oatm B wt. matin Bwt
1 pal 389 n a7 s 304 1} 685 »n ¥4
2 u 0.9 * 41 1) M 19 613 o us
3 » a7 b2 433 3 36.0 2 a6 b:3 »
4 b} 455 3] 462 -] »1 24 73O k] a2
s Fzd 464 n »0 p-] B3 n a4
6 ¥ e k) »3 33 nd n a0
7 - | 03 n 730 M X1
[ » X} n X 1 a3
L4 n 04
10 9 Qo
1 34 419

(3] 0.96 0.6 0s7 o.78
I3 <00t <0.08 NS. <0.01 <0.01
Recorded 5 months wfter the Sth observation

chlnrpl’mnﬂne(m 735 qﬂy}mﬂ carcfulty Tabie I does not Inclode data from the hormoral
grediated of aaloric iptake. Al first this was gy, In these showed comelation
emicly En the form of fukd motments, which were submer oty 19 eend y o

fy

RESULTS

Table 1 shows the frequency of sex chromatin-

Nposh:lvecc[lllnﬂlcﬁvepuktmudd:rnincdh

“successive tests set i relation to body welght

trme of the tests The number of observations

4 from » maxmum of 11 to 2 malmum of 4

per patient (mean 7 4) It is clear from

the Table that in cvery casc there was a strong

correlabon betw een body weight and the frequency

of sex chromatin, the amount of the latter rising
with facreasing welght The correlation cocff

cither with body weight or with the frequency of sex
chromatin, they did not vary signuficantly doring the
Investigation period and above all showed no defl-
nite incressing tendency Only In one case (no 4)
was ft noted that as body weight increased the
ocstrogen output in the urine became normal It
should be mentioned that the welght of this padent
on admission was as much as 68.5 kg. However
this was about 10-12 kg below her normal weight
and In other respects her condition was ooe of on-
doubted anorexia pervosa.

DISCUSSION

In my material the amount of sex chromatm vared
with the body weight a rise [n weight being as-
sociated with a statistically significant increase in
l.he’ of sex ch The freg o

itive cells varied from a minfmum

varied between 0 61 and 0.93 Tesung by meam of
Ficher s rantformation showed that all bot one of
the figures were stattically sigmficant. The mean
value of the correlation coefficients was stmilarly
determined by means of Fhcher s z transformation
and amounted to 0.82 (<0 001). Homogeneity test
ing by mesns of xt-analysis caried out on the

d correlation coefls showed no
signdicant deviation of any of the recorded figies
from the rest.

Acte med scwnd. 197

oflS‘}to-mulrmmanWE Most of these figures
De within the normal range of vartation for sex
chromatin frequency as reported by Smith etal (15
(19-495¢) and by Hamenon (6) 36-765¢).

The findings of this stedy are difficult to in-
terpret. It bas already been mentioned that the fre-
quency of sex cheomatin ks influenced by bormonal
factors It bas also been obscrved that extemive
bums cause a drastic fafl of sex chromatin during
the scute stage of the injury (17) Inanarexha nervo-



1, redoced levels of oestrogenic hormoocs are
found fn the blood and urine, as well as low kevels of
gomdotroplc hormones (FSH and LH) Previom
observations indicate that high oestrogen content fn
the blood correlates with low sex chromatin fre
qoency wnd my findings therefore cannot be ex
plained on these grounds. It has also been shown that
adminfatration of sdrenal! cortical steroids of ACTH
umilarly indoces a fall in the frequency of sex
chrommtin. In anorexia nervoma bowever therefsa
Jow urimary output of corticosterokda and the levels
of plasma cortisols are normal There b therefore
00 paralle] in this respect efther On the other band
in soorexia nervosa there s a reduction of
metabolism a3 measured for cxample by the BMR
o other (ests of thyroed function. As mentioned
stove Jow frequency of sex chromann s found in
bypothyrodism and this Hoding Is therefore in line
with my olncrvations.

Veeight gain is pot the only sign of improvement
Ina patient with anorexta nervoss There barise in
sich blologreal varmbles a3 basa] temperanwe,
pubse rate and blood pressare and theso often pres-
&g recovery beforo thers s any change in weight.

another soch variable and that at least In some
cuscs it can serve a1 an index of improvement in
betsl bjological functions.

Amorexia mervors 429
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Announcements

The Plo Institmto di S Spirito ed Ospedali Riant
Roma [n collaboratlon with the Accademia Laoci
shane di Roma announces a competitron for the
1915G 3 Lancist International Prize for Medical
Science of Lit. 10000 000 to be assigned 1o the
anthor(s) of an original urpoblished scientiic work
dealing with the subject Clinical Immunology
Those Intending to enter for the prize should send

International Heparin Symporium will be held In
Loodon July (8-19 1975

Further information Mr V V Kakkar Depart
ment of Surgery King s Callege Hospital Denmark
Hill London SHS SRX England

ﬂzXllCongrruomepmuDujpuld
r A (E.D T.A } will be heid at

the fo to Premio Inter Scientifi
G M Lancid presso ha Presidenza del Pio [ostituto
S Spirito~Borgo 8 Spirito 3 1-00193 Rom
ltaly by Dee 31 1975

1) Application on plain puper to participate [n the
competition ) Nine copies of the work entered for
the prre n Itallan or in Enginh, exch copy beating
the signature of the anthor(s) All works accompa
ied by positive copies of any shoakd

the Copenhagen Bella-Center Aug. 26-29 1975
The official languages of the congress are English
and French

Further Information  ED T.A. Congress
DIS-Congress Scrvice Knmabrostrede 3 DK 1210
Copenhagen K Denmark.

1 o

oclade a synopshs in Imlian or English of not more
than 1 000 words a3 well a1 a full bibliography of
the sobject dealt with, 3) Certificates testifylog to
the birth recidence and citizenship of the compet-
tor(t) 4) A copy of the corriculum vitse and of the
acentific activity of the competitor(s) with a Jiat of
published works 5) A declaraton signed by the
author(y) testdying to the orlginal nature of the
work the institute or other place where the work
has been carmied out  that said work is unpubiinhed
and that &t has £ot been submitied and will not be
submitted untll such tme as the G M Lancis prize

been sssgned to other prize competitions.

1

Act med. scomd 197

! Coloquy on Lipoproteins and Hyper
lipidemias will be held In Lisbon, Portugal Scpt.
361975

Further isformation. Prof M J Halpern, Dept.
of Biocemstry Faculty of Medicioe of Campo San
tama, Lisbon Portogal

2ad International Meeting of Medical Advisers in
the Pharmaceutical Industry will be bald in Pabarzo
del Congressi Florcoce [maly OcL lJ-lS 1978

Further infc o C Sec
retasiat DrN Berpminl Dr V Bachind Vi R.
Lepetit® Milano Italy
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TOTAL DISAPPEARANCE OF A FATAL PULMONARY EMBOLUS
DURING STREPTOKINASE THERAPY OF AN ILIOFEMORAL THROMBOSIS

Jan Exlund Evald Johamsson and Chnster Paul

From the Departments of Anaestie i and Sxrgery and the Coagulation Laboratory
Karchnsie Houpital Stoclhobm, Sweden

dymamdc  changes
Lysis contiwoed pre and postmmortafly and way complete
at the tune of antopty

For many years the relationships between dink
cal and pathological findings have been well
extsblished Most often the findings at antopsy can
be predicted and sometimes the clinical picture i 5o
characterhitic that an sutopsy scems almost um-
necessary However therapy changes and it should
ot be forgotten that the iutmducdon of pew
methods may h shok 1
picnnnhnﬂhnuup.mulo;m anlngmwhh
such a sitvation in the ofa

hour after which the treatment contiroed with 100000
TUMhoor
Fowr hoors after (reatment started the throerbin time

papaverme (00
ng), theophylamne (200 mg) Ly

wmHyg. Aftor one hour  treatment the circilanon falled

man with a deep  coous thrombosls who dwed from
& classical pulmonary embolism, we foond it of
Partituhar IMeTest 10 report the featores of this case.

CASE REPORT

A formerty healty and quits alert T7-yearokd man was
bosprtakzed becants of pan and rwelhng of the nght kg
for two days. The obviows chmeal chagnoms was &z

Ascending 1homed
o0 abmow toia] occkimon of the velns op ko the ndenor
vena Cava Apart from  perpberal thrombocyse count of
56000 amd & blecdmg e of 12 min there werw 00

thoogh the ECO ahowed  fairly regular

ri'ythm.N palses could be fett pxd the pepas became

chisted, Extyraa) cardeat comprenuon wys withoot offect

and at po tree coukd any selfichest curculataen be obtaised.
The resuscatation was stopped afver 15 hoors

Four bowrs after death the body waa transferred to s

iefarctran coald be fousd Maltpis bletdang wis cbeerved
o the pancress

on Inboratory ut this tne Ac DISCUSSION
eeion ot s Rt St A3 there kad been no doube aboat the clinical
Sweden) N incm] dose ttrafio  was performed ctia, b of major p bot the poat

Ierstead
the pabent recetred 300000 TU strepiokinmse during one

mm:mﬂndmmunmm-pkum

Ao
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However on further consideration we have ac
cepted the foltlowing explanation

Before the treatment started the patient had a
thrombesis engaging the maln vefns of the entire
right keg. As he Improved markedly It omest be
zssumed that most of the thrombus had been dis-
sotved However enough matenal was left to con-
stitute a comsiderable embolus which uafortumately
was lethal even though it was under continuous
dissolotion. If the embolus had not totally disin
tegrated at the time of death, jt is qaite possible that
lysh continoed doring the fint hoors afterwards.
Consequently no solid matenal was found at sy~
topsy ﬂnemdctnc(lha(lhepmcmmcmﬂxdln

pulmonary embolus during thrombolytic therapy he
described the embolic material as gelatinows half
fiqurd and thus partialy lysed

As active fitrinolytic therapy fs being oed more
and more in patrents with thromboembolic disease
@2 3 4 5) we find it foportant to point cut this
possible change in a formerly distinct pathology

REFERENCES

! Gajewaki J Thrombolytc and fatal massive
pulmonary embok, Ann. lntern Med 74 430 1971
2. Kskkar V V Flanc C. OShea M J Fhee P T

Howe C T £Clarke M B Treatment of
with & Brit. J Surg. 56178

spite of fi ysis was pr ly due
1o the persisting haemodynamic changes signs of
which were to be seen at autopsy Thesc changes
topether with hypoxia and-—most certainly—a con-
siderable atress were evidently too great a strain
foc this fairdy old man.

The hypotheshs of & continusous and finelly tota!
tyais of n lethal embolos fs supported by the findings
of Gajewski (1) In his report of a lethal case of

Acse med. scumd. 197

thrombotis. Brit, ] Surg 60 468, 1973
B. R.1 On thrombosl £
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OVARIAN CYSTS
IN WOMEN ON CHRONIC INTERMITTENT HAEMODIALYSIS

Jorn Hess Thaysen Klans Ggaard and
Herlulf G Jemen
From Medwal Dep P Daovision of Neph: C Denmari

Abswrect In  comsecrtive material of 42 fermale patients,
who wers trewted with batermattent disdysl for chrooic
renal falbre between May 1964 and Nov 1971

ur intevaly moall patiewts There bt stroog evidence
sopgesting ot the development of ovarlan cyis was
somehow related ¢ the diglytic treatment and mesther t
the araemnc state por 1o Lhe pature of the pracary renl
dissase. The mechamsm by which dmlytc treatment may
be operancoal m tee development of thes luthert wnde
scribed compieeation b discrized bt mo clear-cwt expls-
miuon can be grven.

{0 1967  20-year-old woman, who hsd been on
chroakc otermittent haemodialysis for 39 months
‘unmtdyﬁimhitdbcnn:edmlhﬁond.ml
Pain dend a

women on chron intermittent baemodialyses and &
sturpnsungly high frequency of ovarfan cysts was
found It bs the purpose of the present paper to
discuss the mnae of this complreatron « hach does
not appear to have been reported before in the
IRerature.

MATERIAL
Punents on chrom haemodiah ms
The matenal coensts of 42 comsecotive female pabeats
who were taken oo clmonsc haemodialyn betw een May
1964 and Nov 1971
Renal diyras  The dxgrom of reml disesse wns
by ciomcal and

erfena of renad
mmohm-dbybwsy-d.’uuhhmﬂnqﬂmy
With doe reservayon for the well known fact, that &
histological diagnoms may be difficalt 1 maiwmlly coo-
tracted kutneys the dagnoses were =3 fodows cnm-c
16 chromc

4mampnnmn-nbmhany»

¢ lndney draemse 4 wad i o remainmg 6. nephro-

-iﬂcymctc-qumduxmnmml containing
bacmorrhagic ffmd was removed Histobogical ex
amination showed a follicle cyst with haemorrhage
The nght ovary was slightly enlarped w th small
€y3ts oa the surface One month hater the patient
wn resdmitted with sn wdentical clinical picture
Acute urgery doclosed a rupt re of an 8 X 8 cm
large cyst in the nght ovary with baematrhege into
the penitoneal cavity snd an oophorectomy was
performed  The histological diagnosls wasa  sim
ple cyst”

This serions event led to a systematic prospective
Investgato  of the occurrence of ovarian cysts in

= Tws

Age ot start of dialyus averaged 40 yoars trangs 17 90).

Menstrnal periods Si of the 47 women. verage age 46
yean (range 45-50) bad anwnorhocs before and domg.
diabyst, and were m sl probabikty postmenopaoml
Among the remuupmng 36 women, averepe age 18 yean
(rangs 17—49) 16 ket menstrual pe nods before and during
daalyws, 13w th secoadary amemorrhocs remmed sonnel
menatm) penad  following ea aversge of 3 months ca
dalyss (mnge 1 10). whercas 7 remamaed amencrthoac
throughout Thot, 39 of the 346 premacnorearsal women kad
mecstrm! period om daalys

Control matersal

om-deatysed
ou crentuming chearange averaged |1 ml/mm (rugs 20,

Acte med poond 1
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Kenal disease The dhagnosls of reml diwase wa

eraged 41 yearn

Mrustrmg! perid Among the *7 women 15 (36F) had
repular messinal periods. Of the remalsing U
amenorrhoeic women & (ncrage age 47 yeary) were inall
protabiity postmenopearal

METHODS
Dualys procedure The panents w re dulysed » th ke

renod of 10 bour {range 91 ) twice
cened a diet contasmng 0o a0 avenge 0.8 g protedafkg
bwt asd sodmm, potssshm and flod ntale w 3 re
sincted accordmg 1 onimany losses N pabest bad
suained byperieruon. Twenty had been biatenaly
nephr

dormng dialy ses by smtie
myections of hepann  the retum-hne frocs the dualyzer
under nepeated control of clotting time  w hach vaned from
131 60 min. The total dose of bepana pe dialy ws ranped
from |$ 0N 1o .5 000 1U Apart from occawonal encreases

toms and the diagnosls was mode at the regular
1 mxecolopcal examimtions.

The following case histories are typical examples
of the clinical course m the three groups.

CASE REPORTS

Case ! growp {

A 3yearold wormas with chrosit glomendonepimert.

admuned in June 1969 m terminal reval fajlure The abemt

wa dalyied teice  week for 14 momths (143 deahyses). [o

Ot 1970 she w s (mmphanted wxh  necrobidney Two
endogtmoes

G maccoiapicel data \Menarche st the sge of 11 She
hadabs ysbeen regolarly men triased withood dek eriet,
ahortions of gynaccolopeal complal fy, She had mever
been treated »ith o rogeRs of progesterone Anhnn(
the dalysis .
porma) During dhatyw the menstrund penod  continoed
bwt the indi khal periods were sronger and of fonger
duraton. Doring the 3%h hacmodulyds treatment ©
month  after stant) the patient developed severe abdoml-
al
Atlaparotomy g 3 x $ cm large ruptared cyst i the right
ovary and about *00 ml blood [n the pentones] cavity were
found A rartiml rescctlon of te cvary was perforncd

m the olume flow uﬂdur:hannf penods,
other were fmgly rare.
G maec bewm Irxmnwd’thtpbﬂi an chrome
u w  performed at start of treatment at
cegular  ntenah durmg trestmenmt (at beast every 6
mondh ) nd t presence of ymytoms In the coatrol
materal only one wrmunabon »  camed out

RESULTS

\lhccofurnl mutenal of 77 sexerely uremic women

ovarma vt were found

Inthe 3 haemodulysed otent o ovanan cyst
were dagnased 1 the first examination at the start
of treatment

Howerver nthe coune of chrome hacmodialy ws
thes dagnoss wa made n [ of the & women
Based on the way the dagnows was maxde these |
ratents were dinwed mto 3 groups (Table [

Group [ 4 cases Operanon because of rupiured
o0 amn cyst In all cases the hustolopeal dagnoss
was follide cysts o simple cyst = with hacmor

rhage
Group I 3 cases A ute abdommal patn and the
finding of ovanan cysts at lbc pyroeccalopical ex
The compl ¢ on con-
servative treatment.
Group 1] 13 cases These panents hadno ymp-

Arte mud poomd 177

showed  wmple )it Osc
month later—in the muddlc of & menstroa)

7 7 cm barps cystm the [¢ft ovary wa foand and a bl
sl P .y The ovary cos-
mntd moc-Tuptured cyst of the above mentloned e
Histological  exarunation sbowed folkcke oyt with
hemorrhage

Casre 2 growp I
A 6y ear-old woman, admitied n Oct. 1968 fa tennamal

mifmn pormal BP and protem-free

G maccological dara !lcnar:hculheu-cdllkrru-
tarly meminated oowl before the above
mentioned  mmy won

at the start of baemodialy s treatmcnt was nonmal. One
omh xfier the hegmnmg of the bacmodialy we treatmsent
the patient became regularty me draxted The day after
the (6th haemadnh o freatment 2 month efter startj the
mabent had pars  the nght diac fossa She w  m the
muddie of mensinal penod  nd gyraecolopad  wm-
manon showed an enlarped cystc night ovary The pa
drappeartd on comsenatn  treatment Dunng the fallow
img 6 montins noreal condions w ere found at be-monthly
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Duntom of dlalysls period (ma.) 310439
301749

0 ¢-3n
paty) 3

acchosbons 3 and 18 months after rassplantation weTe
mormal,

Cas 3 growp 111
A Moyearold women admiited jm May 1969 ka terminal
oo dos to chronic

Analzmdmlmmmmh
the patient received

3
17 038
31 2446)

3 @239

Ovarian crst dwring chronkc diakysls 435

Withont

21 b3l
17 {(1-%9) 5
1301849 1 (1749
7 (10 10 (139

7 1 4

H
13 (131 (=2n

40 (2850}

I all patrents jn groups [ and IT (Table 1) the
sbdominal paln arose duving the heemodilysts
procedure or on the following day Six of the |
patients with ovarmn cysts end 3 of the 8 menstruat
ing paticats withoat ovanan cysts were for short
periods treaked with oestrogens andfor progester
onc hurgely for contraceptive parposes.

Twelve of the | women with gvarfan cysts were

L all but one with necrokidoeys. Foar

the renal ertery mnnmﬂ-::med!dzyid\:r
tamsplantation sud the pubet retrned to chromc n-
bnenochatysds, the total penod of datysis beey

29 montls.

Craaecologicel deta Memrche wt the age of 14 Al
wayy wenstruaied Two porned delivernes,
1955 and 1961 En 1968 an aborbom was petformed due to
the chroosc kidaey drsease. No sex bormone theragry sas

Gymcologicsl

v the bepinning of the
becmodmbyns teatoxnd so mormal. Rostimely
formed 6 months after the

psecologcal examabon
art of datysis (1 ¢. after 43 diabyses) showed an ovarian
et on the Wit sde Thos cymt was foond st hater
surmbation

Kyomecological
1er 73 moathy of treatment (cormesponding 1o 224 dalyses)
rpe cyst waa found in ihe right avary

The pabents with ovarian cysts were en-
countered n all types of renal discase There was
o prepooderance in patients with polycystic
Lidoeys.

All | paticots with ovarmn cysts were men-
striating when (be disgnosis was made Among the
21 women without ovanan cysts only 8 were men
struatmg doting the datysis penod

The dunation of the dalyss perlod was on an
average 17 months m the group w th ovaran cysts
and 5 moaths in the group without cysts

died shoctly after the mansplantaton but in the
mmnﬂn;ﬁpuxmwom-ncym“mfound
Td

at
months after grafing

DISCUSSION

At hmmotomy Vara and Nicmineva (3) demon-
struted  dysfunctional ovaran cysts with a fre-
quency of aboat 7% n a farnge material The incr-
dence of symptomatic ovanan cysts i in all probe-
bility much Jower although we ha ¢ not been able
o find exact figires perunent o this goestron

1 the present material 21 of £2 coascoutive
female patients on cloomc nermttent dadyses had
ovarfan cyst  demonstrated ather at regular
gymaccological cxammmatoa or by symploms The
freqn y of an and ovsts
was 142 (50°F) m ol women  1/36 (38%) in the
premenopawrtal women and 179 (775%) n the men-
snnung women The frequency of sympromaic
cysts was 7M. (175%) m the wholc matera) 736
0% in the premenopausal women and 7729 ( 45)
m the menstnmtng women Th frequency s 50
hugh that & further ovesugation of a posuble rela-

Acta med scuad 187
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tion to the primary renal diease 1o the uremlc state
and 1o the dialytic procedare seemed relevant

With reapect to the primary reral dmease it h
pertinert that the presence of cysts was randomly
dhtributed between patients with different kidney
dneases Twenty of the 47 women were bilaterally
nephrectomized but there wa no preponderance of
cystic disease of the ovaries in the nephrectomized
group. As regards the poasible role of the uraemic
state per 3¢ the following findmgs seem to be rele-
vant

1) No patients n a control material of 77 severcly
uraemc but pon-dilysed women had ovarian
cysls

3} No cyats were found at routine gyrmecologlenl

examination at commencement of dialytic therapy
in the 42 dilysed patients

3) In 8 paticnts, in whom cysts were demon-
strated during dirlysh wnd who were succasfully
transplanted the cysts could not be demonstrated
at follow-up examination afier grafting

The sbove menttoned findmgs indicate that the
development of cysts i telated nefther 10 the under
lying renal dhsease nor to 1otal nephrectomy nor to
the ursemic intoxication per se. The evidence that

the devel of cysts i, related to
Lhcdnlyﬂllreauntmlbﬂdﬂre appears convincing
b for the

dcvtlo-pmcm of ovaman cysts In haemodhalysed
women two factons may be comidered 1) The
ect of beparinization. ) A hormomal imbalance

s regards heparimzation, s striling that ag
vation of symptoms in the seven symptommuc
cases dd atways occur cither doring the hatmo-
dialytic procedure or shortly afierwards In the tix
mtancey where surghcal intervennon was deemed
Becessary (fwo women being operated on twice)
fresh haemorrhage was always foand in the cysts
There Is thus lhtke doubt that hepaninization may
aggravate symptoms by causing hacmorrhage inta
preformed cysts but is lighly unlkely 1hat bepatio.

menstruating during dialysis  elther from com-
mencement of treatment (16 cases) ot afler a period
of secondary amenorrhoea (13 casey) No ovarlan
cysta were observed in the remaimng 13 women, of
whom 6 were In all probabilitly postimenopausal
whereas 7 may represent cases of secondary
amenorrhoen not relieved by dialysls

Tt must be of Interest to know whether the men-
stnnting women had ovulatory cycles of not. Inour
opinion there is constderable evidence in favour of
anovulatory cycler 1) Memsurements of batal
temperature in 2 few of the patients of the present
material as well as In & study of haemodmlysed
menstruating women since [971 indxates that the
cycles are anovulatery ) Pregnancy {s excecdmgly
nre In batmodnlysed premenopausal women. 3)

of plasma follkle-stimul (FSHY
and loteinizing hormones (LH) (see below) also
favour the hypothesis of anovulatory cycles.

We found that the clearance of plasma ocstrudel
in fonal dialyzers 1y dingly low usu-
nlly less than | m/min of the non-protein-bound
fraction. This finding talen together with the
mexurements of plisma FSH and LH indicates
that 1 of diol andfor proge
from the plasma during haemodialytis resulting fa
an increased secretion of FSH and LH i hardly of
significance

Dgnard etal () found plasma FSH and plisrm
LH valoes within normal irmits but withoot cyddic
variation in premenopainal women dialysed ln our
demartment since 1971 The FSH/LH mtio was
bawever high and pot low a3 found by Abntam
etal (D) in otherwise normal women with enovula-
tory cycles Whether this relatively high FSH/LH
ratlo can explain the development of cysts n our
patents s uncertain.

The histological studles of the ovarian cysts re-
moved bn aix ovaries in four of oar patents show
mg cither follicle cysts or “simple cysts™ js of oo
oid 10 understanding the mechandsm of the de-

Tation may be L in the dei el af
cysis Despate a careful perusal of the litenature we
have found no mention of the development of
ovarian cyst In menstruaung women who were
anticoagulated for reasons other than hsemo-

of ovaran cysts

We are thus stil] in complete ignorance sbout the
rathogenesis of avanan cysts in our haemodialysed
women The chief purposc of the present paper is
therefore 1o present thrs  hitherto undescribed

dialysh. complkcation to hacmodilyds in onder to ue
As regards the possible role of n hormonal imbal — whether other centres can Y

ance how Induced by t Jaly it 13 or prowpecthely verify its exstence [f so a moch
worth mentioning that all | cases of ovanan cysts  more careful investt about the e

developed among the 79 patlents who were

Arta med scond 197
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EPIDEMIOLOGY OF RENAL STONES IN A MIDDLE AGED MALE POPULATION

Sverker Ljunghall and Hans Hedstrand

Frose the Department of [ termal Medicine Universy Hotpusal Uppsala S eden

tme. On
patients bad been admitted %0 bowpital end 1235 had
been opersted on, 4 556 of wll soses parsed tpontane-
oosly A fanuly history of kidney stomes was significandly
MROre cOMMON in store ragdents than in healthy coatrots,

1
i
3
£
!
i
]
]

stody of stone discase in the population Such a
study might also disclose groups with divergemt
clinfcal pictures, ¢ g with a fugh recrrence rate
where further investigations could provide addi-
tiona! irformation on the ctiology of remal stones

This study reports & sorvey of five coasecutve
age chasses of middie-aged men in whom the 1nc-
dence and paural history of stopes in the upper
urinary tract have been iavestigated

MATERIAL AND METHODS
Dunng 1970-73  eakh examination servey was offered
ol oen tving s the ciky of Uppmls, Sweden, who were
borm in 1970-24 (1 ). A total of 2322 eagn were examined,
.

13
i

century () and marked geographlc varmtioes (3 6)
Such ddfferences may be attribated to cthme
socko-economic or rutrittonal factors (3) but there s
 need for further information on detary clematc
and raca! infloences in the occurrence of urinary
tract stooe (7) The natural history of renal glones m
patients admitted (0 bospital kas been the subject of
tharoogh Investgations and these reveal among
other things n high recurrence rate (24 29). Hospy
tal admmasion rates can bowever be infloenced by
factors other than the incidence of the dhease and
cases examined m hospatal may not fully represent
oocomplicated stone disease It was therefore con-
sidered worthwhile to perform an cpidemiolope

wnd read.  Have yom ever soffered from reoml colle ™ All
patients who snrscved afineatterly wow recalled for

made to dsunpuish berw een kidoey and uretenc stooes.
The term kidncy tones 1s, m ti paper wsed synooym-

tract sio0ws.

Only pancnts w o at thrs nternew falDed at lexil cos
of the (ollowang four areerm were acoepted for the present
of stone poticed by the
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Table 1 7 wal sumber o stones In 318 middie-ared men In relation to the age at onset of stmptoms

Total no of stoncs

Age af onvet
o) 1 ] 4
19 t

0- 4 3 | 3
39 6 L} L

3034 i 4 3

3339 19 13 4 4
4044 L 13 10 3
4549 i . 6 4
Totad no of pets. 18 49 3 16

Pew 5y Mptoms were comddered | be duw 10 the formmtion
of a new gtone even [ dispurtable evidence of stone
ravage not bad been prodoced I the text the berm
“stone  generally demdtes the concept of “mchdent™

Al dala concern rg operstions were collected from the
originat hospital record - Cystoscopees for purety dagnos
¢ purposes w 1t Dot Inciuded, nor were unwoccesaful
altempts al endosCOMC Hooe extractron  Setum calavm
and uric ackd  stimations aod  quaBtative sest far Cystios
in wnne (Brand  te31) were performed i almost all cases.
Detalled mvestigabons for dagnows of stone ctiotogy
were camed out only when relevand 1o the clncal pcture
cg 10 pateent with many recumrences.

Information regarding the occummence of kniney stones
among fint-degree relan es was obtained through  potal
questionmiire o all vtone patierts The same queshon-
eare wa also wenit to  control group comsisimg af afl
other men i the oty bovn m 1974 reported to be stome-
free at the health swrvey 309 stone patiert (33 %) and
393 controbs (91 ST repbed to th inquary  Thes iforma
bon way accepted without further attempts  t condfinma-
thom A [rmly estory of kidncy stomes was comsdered t
¢ o if ome firt-degree retative had had & kedery slooe

enof (he mformant dud not has ¢ full know kedge of aF bes

mves. On the other band absence of famuly hstory of

v wa sccemaed ooly of the ifarmant coukd ocgate the

urrence of wones  afl bes (irst-degree retanves Con-
sequently o be dud M0t povses nformabon comcermiag afl
relatrves, be was oot mchuded (o the calcolanoes reganhing
family occwrmence of stones ¢ rformRton wa
green by 269 uone patrenty (85 T and 320 conirol
(7437)

W th the sd of postal questomeires,  mall stody »
aho moade of the octurrence of kulmey  toner among the
pom-partrant in the bealth survey OF 66 mlirciah
bom in 1974 who bad not taken part a the ctamimbon,
49 amwercd thrs coquiry Thes mformaion » aho &
cepted without further im extyat on

Patient data concermng m-fainmi care n the aty of
Upprala donng 1967 wa collected with the Natioml So-
cial W elfare Boanl ¢ permnsuon, through docharge mifor
mation on cach irdy idwal from the Um emury In btote of
Soctal Medwane.

Smlents £ wnt the xMest wih Yairs correctroa for
small populanons. and Fischer ewacttestfor 2 tables
were tsed in the stathuical gralyses. Acvepred el of
sigraflcmmce was p<0 03
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Total no. of pats,
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318

RESULTS

Stune prevalence

Of the 3. men aged $9-30 who partkipated in
the health survey M3 (14 8%) answered the ques-
ton. Have you ever suffered from remal colic?
affirmatively This could not be substantmted at the
following interview io 25 cascs of which H were
not available for imestigation In 9 cases the
diagnosis was questionmable and $ [ndrviduals had
mistakenly acknowledged that they had had renal
colic The remalning 318 men represent 13 7% of
the iovestigated mak population in these agr
groups In .36 cases the disgnosis was conddered
verifled by observed pasuage of stoncs opcrationaf
X-ray {criteria 1-3) on at least one ocoadon Inthe
remainmg 8 indrviduals the diagnous was regarded
a3 highly probable cven though no stone had been
vismllzed (cnitemon 4) Of these patients 73 had a
single store and thus in only 9 patients with recor
Tences were stones heser vismalired

D ecuTint stones
3 orst stoem

. mﬂﬁ -

n#
N 20-24 5T W0 351N DU 45 AE
Flg | Total namber of patienty wrth kidney stones daning
each Syear penod No patient 1 mckaded more than once
duwring each penod

-

PATIENTS
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Among the non-participants in the bealth survey
who answered a postal enqulry 20 4% reported
Kidney stooes This flgure is not significantly difer
ent from that of the participants.

Table | shows that kudney stones were rare be
fore the age of 20 but efter 30 the number of stone
patients rapudly Increased Thus incrense coatmued
up to the age of 30 The number of patients with
recuncaces also Increased with time  The highest
sione [ncidence consequently occurred in the S-year
period preceding the health survey when 179 indr
viduals bad at least one stone w hich corresponds to
7 7% of all men in these age groups (Fig. 1)

Poxsible etiviogy of tone form tion

Although it was beyond the scope of ths study to
establish an ctology of stooe formation i1n every
fostanct a posuble came was found in 30 cases
0 1%) mainly patients with several recurrences
Among the dizgnoses were nine operatively venfied
cxses of hyperparathyroldism  three cystinurias and
three meduttary sponge kidneys.

Family kistory of stones

Kidney stones in at least one first-degree relative
(Tfamily history of stones) were present in 29 4% of
stone patients and 153 6% of stone-{rex control md)-
viduals from the same health survey This difference
Is highly significant (<0 001). A family hastory of
stoacs was particulardy common in patients with

| =

LR
> of peree
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Flg 2 Famly lstory of
kidary stones i rehition 10

multiple stopes (4) Fig. 2 shows that this raed
iocfdence of famlly history in mulupk stooe
formers came entirely from patients with no known
cause of stone formabon wherexs if  possible
dmgrosis was estabinhed a famly history of stones
was DOt MOTe common (o patients with recurrences

Recurrences

Altogether 133 pahents (42%) had experienced st
least one recurtence of stone by 50 yean of age
The risk of relapse hxcreased cominuously from
31.5% after 5 yean to 725 in patients who had had
therr first stooe attack more than 20 years pre
viculy

Patients with a famiy hrstory of kidncy stones
had onanaverage experienced more stones by the
age of 50 than those without stones among Tetatives
Ttus could not be explawsed by any difference m age
at the omset of stone disease, nor wa the total
number of patients with reciorences sgndicantly
different (Table I1). However muitiple recumences
were significantly more common in patents with a
family history of stoncs and the carly recurrence
rate o these patients wa  significantly increased
Whether previous stoncs had been operatively re-
moved or pessed spontancoualy did nat ecem to
ofluence the recurrence rate

Uedical care

Thas materal den 3 from & city population with
good aceess 10 emergency medical carc and with

Acte med mond 197
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Table Il Comparison between patients with and fthost family hivtory of Kidney stomes with regard 10 age
at onset of sympioms total sumber of patieats with recarrences and frequency of maltipfe and early

recurrences

Only patient w th full iaformation reganhog stone disease w relaves are meluded

Recurrence (50)
Age ot onet Totad recurrence @3 pecortence
) e () [L=2} InSy a0y
Farmuly bistory 379 49 "9 48.1 “1
%)
No family kntory B 4. 126 pL3 ] 324
(1 4150)
m [, p<obl p<b 001 p<OO0)
differemce
m=nal slgnificant.

local traditions favouring early hospatal aftendance
in case of acute symptoms The medical care for
these putients is presented in Table 111 [n cases
without apparent passage of stone a physkian s
dlagnous was required if the patient was to be in
chuded tn the present study This s however a
minor reason {or the high rate of medical care since
very [ew persons were omitied for not fulfiling this
cnterion.

The proportion of patlents treated at hoymtal on
some occanon increased with the pumber of stores
and only a smafl number of patients with repeated
recurrences were treated exciosively in private
practce [t was at the same trme  evident that
patients with expenence of stones from several re

“~ cotrences aftended medical care less ofien particu-
rty 1n cawes of early spontancotn massage of the
one

Ope ation
Inall 811 stones were reported 47 uunc: s 5‘1)
in 39 pauenta (17 37) were d at

conusted of ureteral surgery almost exclusbvely
urcterolithrotomics, Operations on the kidneys and
endoscopic stone exiractions were equally common
and made up the other hatl

There was a tendency {or the operation rate to
foctexie with age Bc{or:thc-cco(w st of
sloncs were d to
69‘1-nﬂ:r-wyunof|p: Anmherﬂndhg\nu
lower inckdence of opcrations in patients with
multipie stones (34) 1n these patients ondy 8% of
all stones required operation wherens 9.5 of @
uients with fewer stones were operated on

Haspital statlses

In order to obtain an estimate of the development of
the incidence of kidncy stones i this reglon stabs-
tles for the two hoypitals serving the ity of Uppsaha
were analysed for 1969 Dunng this year & total
oumber of 138 patients of both sexes were admatted
to hospital because of stones in the upper urinary
tract. This represents 93 indivaduals per 100000

Spontancous stone passage thus terminated 94 $%
of the stone inadents  The number of operations is
too small to permut any detalled sepamton accord
ing 10 surgical 1ech Half of the

Table U1 Medical care for kidney xtones ;n male
stone patlents in an urban popudation

Admitted 10 bospital st feast once Ja
Hovprtal out-pabents mever sdmtred 350
Physichans outside 179
No medecal care 4t

1000

Acsa med pcand 197

The age diarit and the prop
o(' operations for the men in this bospital matenal
are compared in Fig 3 with the information @ €8
by the panicipants m the beatth survey This com-
panson shows a substantal increase in the hosptal
admrssion rate in the younger age groups Among
25— 9.yearokd men  hospital admmssions durfng
1969 were five limes more common than among the
marncpants in the health sirvey at the correspond
g age The figure also shows conunually mcreas
g raies with ape for hospeial admissaos and oper
avony for the men 1n the health suney Durmg
1969 however hospial admussions for upper on-
nary tract siones were equally common m the at
groups 5~ 9 and 4549 for makes m Uppeala



DISCUSSION

As far as accuracy in diagnosls ls concerned  there
are obvions advantages sssociated with oaly In-
vestigating patients admitted to hospital However
for epidemiological purposes tess righd criterta for
dmgnosls sometimes have to be accepted A con-

symptoms without apparent stone passage (24) It
was therefore considered ustified te inclode symp-
tommtic cases without deflnftely vinulized atones In
this kvestigation These cases comstitnte aboat
I35 of the total munly patients with single stones.
Thes proportion between objectively verified and
mainly symptomatkc cases agrees fairly well with
other reports concerning clinfcally typical cases of
stoocs in the upper urinary tract (9 16 24)

In fudging the matursl history primarily from in-
formation given by the paticnts there arc pos-
sitillhes of over a3 well as underestimanng reeur
rences Since the majority of stopes in the ureter
pass within weeks of the onset of aymptoms (10 24)
and m this investigation repented symptoms within
00c yoar were attributed to the same stooe, the risk
of introducing false positive recurrences scoms
small but some early recurences (within the first
Year) may not have been recognized A recent lo-
vestigation has shown that the number of com-
pletely asymptomatc stones (s probably small aod
that the vajue of repeated X-ray control for their
discovery {3 Limited (22) Most recurrences arc
therefore beficved to have been properly noticed by
the patients.

C q between il of bospital

Epldemiology of renal stones 443
Heolth sryey sase hrotory
[T not epermien
W corrus

Hoape s akresntore /100 000 pomietnn
BB 3

5 ¥ 8

Fig 3 wmfwﬂdmy-ﬂmmﬂ
in men Upp-h_(:nnhm:ryh{mmbythc
in the beakh sorvey smd

froem 1 mnmﬂmwp«mmm
im the rewpactive mge groups.

USA show Lyrge variatioos with a rather low bospa
tal sdmission rate in the province of Uppsala 21)
Compured to other popalatson studies the present
prevalence of kidoey stones m muddle-aged men
(13 756) does not sapport the presumptron that the
low boapital admesion rate reflects a kow stonc
incidence (Table V). In fact, only 23% of thesc
stone patients have on any occasion been admitted
to hospital in spite of excellent facllites for such
sdmissions. This ciearly demonatrates the difficnlty
in nsing hospital admission rates x3 a measure of the

admissions for urinary tract calcuh fn ddT rent parts
of Sweden (11) and other parts of Europe and the

fnck of this discase The results from the three
beatth sarveys of middle-aged men in the different
parts of Sweden presented (n the Table indicate

Table IV Prevalerc of appe arinary troct stomes In meR in popidagion studies (diagnosis based on clivicel

picture)
Comntry Growp
w %um, all ages
e (extrezased fAgare)
Ceeat Briten RoyalN vy U-yearokh
fgmrv)
;‘w'ry Olo) 50-$3-yeur-okhs
Health sarvey 50-year-olds
(oaly vrremhzad stooey}
Malmo Health sorvey SS-year-okds
Uppsala Health prvey 49-30-year-okds

Prevalesce
04 Reference
n” (16)

42 @)

s w

ns an

68 )
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homever that local circumstances may considerm
bly influence the incidence of kddney stones.

The rapkt increase reported previously (3) for the
ncidence of stones in the upper urinary tract seems
10 be contimung Since earlrer population studres
are lacking, these comparisons have to be based on
hospital admission rates. Hedenberg (11) in an
analysis of hospital statistics from the province of
Uppsala, found an annml incidertce of stones In the
upper uroary tract of 19 per 100000 inkabatants
dunng 194345 The present study of the same
hospitals .5 years later shows a five-fold incresse.
The principles for admussion do not appear to have
changed at these hospitals in recent years and this
increase therefore may reflect a true risc in stone
inckence The rise in Incidence over time and the
passibilities of large geographic vanations have to
be comidered in analyses of stone ocourrence € g.
in the selectron of all sorts of coatrol materials.

In analyses of crosssections of the population it
ts often found that the commouncest age at onsct of
stone dhsease s during the third or fourth decsde
and a decline is common fn middle age (1 2 4 5
17 18 29) However it by at the same time apparent
that for the men in this stody the incidence in-
creased continually over the years and any deciine
would have to occur afier the age of 50 This nsing
hu:ldenccd\mml{emybcrehxedmu{r‘umh
bat also to p L to
factors If the latter are prudocrﬂum!lndoﬂncrua-
ing importance younger age groups will be affected
to a greater extert This may explain why the inci-
dence s about the same in the dferent adult age
groaps in the population us & whole when the risk
{or the individual {s nang 50 markedly

In this stndy maro than one eighth of all men had
been affected by kidney stones by the sge of 0
The number of recurrences also Increased with time
and of patients with a disesse of more than 20 years
dumtion 7% formed another stone Thus the for
matron of kidoey stones is pot a uingular event buta
process fn which the nsk of recurrence renmlns for
many years Given enowgh time most matients

scemwrcupsr 1 |arge scrics have afled to

distngulsh I < apt to have recurt ™ vanes

from single 3! 2 as far as blocky of

serpm and ( ition of n-

fection y are !

Apart from whom the etio 3
10mn *ed and

s for k

scand

tients with an incremsed nsk of carly and frequent
recurrences  partly becanse In thete cases pro-
phylactic measares may be indicated and partly in
order to gain a better undenstanding of Idiopathic
stone disease In this study the patients with a
family history of stonc drsease from an epldemiolog-
fcal point of view constituted such a group witha
greatly Increased rsk.

The observed co-varlation between a family
history of stones and the clinfcal picture with re-
peated recurrences nay indicate that patients with
stoncs among their relattves have featmes In com-
mon which mke them lhble to stone formatioa.
Only a few rare causes of stone formation are defi-
nltely known to be inherited and probably coosti-
tute too small s pamber to significantly affect the
calaulations in this stndy That a famdly history of
kidney stones [s more common In stone patients
than in control individuals has been shown before
(17 19 23)and /s conflrmed in the present stody It
has previously been considered unlikely that the
data in these respects are sigmflicantly biased by
ticnts with stonc disease kaving a heightened in-
terest jn stopes amongst their relatives (19 23
Whether & familnd occurrence B8 dee mafly to
genetic or environmental influence s not knows.
Resnick et al (23) found evidence compatibic with
the hypothesis that the tendency to form calchan
oxalate stones {s regulated by a polygenic system.
However Transbol and Frydendal (26) supgested
that environments! factors might be fnvolved and
be respoasible far therr finding of a higher per
centage of affected male rclatives aroeg patents
with idiopathic hypercalciuria than when oo meta-
bolic cause for stone formation was dmcovered
The importance of non-genetic hoasehald factors
wat also stressed by White ot al (28) who found an
increased urinary calcium excretion in spouses of
stone-formers

Thoogh some inhented predisposibon may ahso
be mvolved it secms that environmental factors at
femat in some instances can contribute to the forma-
ton of stones Eprdemiological studwes might be
useful for further work on the Hentification of such
factors in the environment the ulimate goal being
to provide s ratonal prophylaxis and treatment of
idiopathsc stone formaton
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ADULT TYPE OF POLYCYSTIC KIDNEY DISEASE IN A NEW-BORN CHILD

Ulla Bengtsson Lars Hedman and Christian Svalander

From Medical Department | Rens! Unis and Department of Pathelogy Saklgron  Hosposs!
U herstry of Goueborg Gdtchorg S cdem

martly ipbented adult form of polycystic kidoeys
36

The following s a presentatio of a pew-born
ciild with polycystic kidneys. The adudt type of
poiycratic kidoeys had been mmnufest In four earlwer
penemtions of the famfty

CASE HISTORY

A I2-year-okd worxam had  nght-nded cystadenoma ump-
hrr-:mﬂdwln;u-mﬂoulhdberﬂmmwty
Two weeks before fufl arm o Dec. 1972, she was admat

The srw-bom way gl marere and with 50 extem!
allonranont. She remained mphychc and was mken to

ward for imtenuve care. She hed cdenia, pussed 0o
o, and was found 10 be areanc om the (ollowing day
Pentones! dadyms was started but the chikd deed two days
Wler berth At agtopsy polycysbc kdncys and cortfeal
SerTONs wern found (Figyr 1-4)

Famely husrory
The mother had 3 years earber had 0 ftack of lefi-sided
flank puin wod aécroacope: hemmatmne. Urography shosed

# small contrast defect m the beft kidney sad the epesod
was judged o bo doe to a pasiage of concrement The
kxdneys were sormalslzed and not even in refrospect
were there any signs of cyits A year after partanboa the

mhe-m:yntu bit have pot been exumimed The

Xidneyy f the age
o dmbpadltmhﬂﬂ wiven she got  remal trans-
after 5 years. The grand-
Audmeys

uremia the age of 45
Apother 6 members of th famdy ae known 0 lave

of age. Thes. arleast 3 gerwerasions bave becn aflected by
tls bersable chsease The (amaly pecegree & shown m
Fig.

Pathology

The necropsy sbowed a beft lodney akghtty exdarged and
ght bidney of mrmal nre total weaght 30 g afler fixaton
m 10% formak  Afe strppseg off the fibrous capale.
muhipls cysts, the uizw of  proisend st contureeg tans-
parent Ound wery exposed on the cortcal wx{ance (Fg 1}
In secthoms the cortex was motted  brown and yeBow
and engorped with blood  the meduila was pale with nell
formeed papilac (Fig. 7) Thers were no malformahons of
the pelves, ureters, bladder urvthra or the pemital orpasy
There were Do cysts b0 be found  the kver whech wasof

abnost ¢ clotvely Jocahred jm the cortex and coamdera-

Acte med scond 137
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sin dx
I'!'Lll[tlllijtl._lllpI|lIIIII|IIII]llll[llll[llll|IHI|lIlI]IIHIﬂHﬂ[ﬂ]'IIII|ﬂ]T}Tm]

bly more mumeroas than coudd be macroscopiaally m-
agined. The distribution was chanactsmxed by groups of
310 cysty within the cortex the extengion ¢

to groups of otphroos, and d by
porm! pareschyma (Fig J)-Mmyu(ltnmﬂcrcm

incd & (Fig. 4

Tbn-lmmnn:ddmhnl(ﬁymlmﬂt:-)
Im the kkiney sections

COMMENTS
At the turn of the century Klster (8) showed that
the age distnbution of polycystic kidney disease has

{ peaks one at the time of birth and one between

40 and 50 yeary of age (Fig. 6) Tbehimcdr.lhy[n
ageatd is has been Texten
sive serics of cases have been collected and [t bas
led to the view that there arc two distinct entitles

The palycystc kidneys in adults have been well
deftned from clinical pathological and genetic
viewpownts (3 S). The heredlty h sotosoral doml-
mant.

Palycystic Lidney disease in new-boms and in-
fanks {s not » homogenous pathological eotity and
there has been some confusion about the termizal-
ogy and classificaton (2 4 10). Chrucal pathologi-

Acta med. scund. 197
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chruvely on the bashs of microdissccnoe stodwes [n
acrmticad smvey Bermtetn (1) emphasizes that remal
Syuts fn synd, of multpie md
dypopiastic ESdoey s with cyyt formatson  boald not
bcccdumdcd“hhmbmﬂepd)mbckﬂmydn—
e The most rypical pathalopcal preture shows
Tadially srranged fusiform or cylindncsd cyst and
these changes are ounfly combined  th cyits of
the Tver (7). This vartety seem to be transmtted x4
A recesshe trant mandevted only i homozygotes
Sty are often affected but never the prrent
Most stodies op polycysts d sease soem o con-
firm the concet that o entities m chaldhond d fler
from that m sdrdthood Thers Londin and €5 rw )
mther study ¢f 28 ~wdom  urt ot ) ldeen
famd noce w th fa= Iy bntory m ek e
tom. There are cry fow repont of prdyiyvin

o]

Polversiic kidneys of aduit type in & new-born 449

WWW

r

-

.
- F U i
]

“u [
. r ¥ - ‘f“r

van Gresom 140}

kndncy dreasc in early chuldhood o famules with
sduht type of polycysic kidney  One of theve re
ports suggests the coincidence of an nfantie type
tassociated w th hepatse fbrosrs) and the adult type
m the same family (5) Fergtaon (5) was the fint to
descnbe a child ¥ ycar-old with palycysuc
kudneys s famuely with domoant ahentance of the
dnexse Blyth and Ockenden (2) desenhed an i
teresting family with polycysise kxdneys in o [ ther
and 8 2-year-old it The mother had & Later preg
rancy tefmmated 18 ihe (41 week amd (wn
fetuses were found  Murmnps cxaminatirm fe
afed  few cort cal und medudlary cystic ¢ iules
mbiah k Tneys A bedb( tyaey
There re muny theone A the path weene 1+ o
pedycyoir bytngy botthy e ives 4 bedh wtudt el
rf ntde £ am are (] yabmewn fhe yuyoin
pradycy 1 k Incy dine wm manee (1 4D aRy peant
g O arpte n £7) When they stiv 1 un Lyily

A b od
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s v ;T; b b
F53 ¢ éiu
Flg 5 Famlly Pedgree @ =polycysnc hidneys. Six of

the fdividoebs n the 4th generation (aged 19-30) bave
wot beea subaxtied (o renal examination.

HE E O —

dilatation of Bowman s capaule glomerular tufts
are recognizabie In the lumen Typical for the adult
type s the spherical corfgamation of the cysts and
in the earlier stages groups of cysts are surrounded
by parcochyma of normal structure
The new-bomn child in the present report demon-
strated u hrstopathological picture  which might
well be compatible with an carly stage of adult type
of palycystic kkincys With the heavy famuly
history there can be no doubt about the classifica
iton of the kidney discase
The child died from anuria, which could hardly
be due to the cyatic disease. The cortleal recrosis
initiated by an ntrm and extravterine asphyxm,
scems 1o be the probeble caise Very Inttle s known
about the carly development of polycystic kidneys
of adult type unce cltnical signs and symptoms are
late mandestation  Only autopsies of fetuses
Tcw-borm and infants from affected farmibes can
vike nformation when death occurs in intercur

i
dneaves
s

Acts med scund 197

St 5 (0 20 0 60 7O 80 9O
Flg 6 Polycystic kidocy d'sease Ape drstriibutioo in )9
caves (Kovter)
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THE EFFECT OF SPIRONOLACTONE (ALDACTONE?®) AND METHYLDOPA
IN LOW AND NORMAL RENIN HYPERTENSION

S B Solheim J A Sundsfjord and L. Ghezendanner

From th Aledwel Department Orldal H spital Ockanger the Hormone and
1 otope Laboratorr Aler H spral Osks, nd the Offict for Buosmtistes
Berpen Ao

4b ract The effect on BP of 100 sad 200 mg spirono-

lactone/day bas with that of methyl
dope, 750 mg/day sod with combmed with
drags in patienty with essential son

treatment dad ot ddfer

The ratmnade for wmng diunstics such as.

Druretics of the thiazide group are commonly ac
cepted and widely nsed a3 a basic therapy in the
longterm trestment of hypertenuon. although
these drugs moy have profound metabol ¢ sde
effects which have to be combdered when they are
used for scversl decades In subjectively healthy
people with climcally dugnosed hypertension
Recent investigations have sbown thet hyper
tensive patients may be prouped after ther plasma
remn activity (PRA) nd that wheress spironolac
tone does control the BP tn low PRA hypertension,
thks Is pot 10 certaan in nornsl and high refun hyper
tembon (3 6 1, 14 18 19

The two main purpotes of the present investipa

tion have beer: 1) To study the cffect of sprono-
Iactone and methyldopa, afone and 1in combina-
tion and compared with plecebo in the treatment
of bemgn essential hypertemsion. " To sindy the
effect of treatment in relation to levels of PRA

MATERIAL AND METHODS

Frlween women and 17 oew, aged 3373 yeury, with the
climcal diagnoshs of brmgn essentnl hyperenaon were
inchuded In This etwdy AN of tham kad pormal reml func
tion and fandus by pertoaxu grads I or 11 BP was meas-
wred each tine ambadant wnder x5 identical condrtions s
porable with the same adusted Hg-sphygmomanometer
first after 10 min bed rest, then after 2 min of stancing aod
finally aficr 10 knwe-bendings, aad the averages of tise
s STIent sel. The mexn BP 15 defined as
dumsiokc BP+1/3 of the pulse pressere

The canire trvestganon beded for 30 weeks esch
treatment petiod of 4 w eeks beang folowed [o promcaple by
4 weeks of placebo (FIg 1) There were 4 teatment
periods adogxther

cancelmg hypotewsere
weeks blood samphcs were taken for the determonation of
FRA (21). The paticats had besn o sormal dhets wad the
sampley were taken ambulast the first sampic wath th
patnt N pright pomton havmg walked arowsd for
teo hours. and te wecond houry after 80 mg
orally The upper sormal bevel with the pres-
ent PRA method is 1 3 ng ang Umi/h, based on ambalatory
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RESULTS
Ig 1 shows the average BP for the 28 patients who
pleted the nvestigation before and after the

o um

treatment was not preceded by 3 placebo penod
0 that the BP dd not start from baseline lev-
els The sccond best effect was obtained after

bement periods The statl ! of the
hanges 1n mean BP1s pven in Table 1

The patient group as a whole showed a significant
fall in mean BP in el the active treatment peri-
odi. The stromgest effect was obtaned when
spironolactone 200 mg/day and methyldopa 750
rog/day were combined (SsMD) 1t sbould how
ever be observed that this penod of combined

iroool 200 mg/day (Sy} while there was oo
significant difference in the BP respome between
methyldops 750 mg/day (MD) and spirocolactone
100 mg/day (S ) (Tabie I)

The interindividual variation in the BP response
was considerable i il treatment perfods but the
cffect was more unform with S, than with MD A
fall in mean BP cxcceding 145 was registered {n

Table Ia Means and anations after four different treatments Absolute (mmi{g) &nd percentage
reduction {within pareatheses) of mean BP from preceding placebo period

MD! yidopa (250 mg 3} Sa (100 mgx2) 8, (100 mgx 1) $MD=5,+MD
MD S, $,MD s Mesa

r 14140375 20 75 (14 41) 3200 a236) 12.57 (9.33) 19.57 (13 98

sD @17 169 (561 1004 (8.75) 914693 1914 .99

Acsa med gcond 197



Effect of treatment related 10 plasma renin octivity

Table b Anmalyses of varfance of mean BP reductions induced by four different forms of trearment

Som of

DF squares

Trestrmmt 3 613145
Paticnts n 393328
Errors of trial 8 716029
Totsl m 17 645 00

xis om 6

Mean

squrer F Sigaficance

18R
145.68
240
1896

u4n

<0001
143 p<0ns

wt.8.Y2/H=5.53

om Wm?ﬁm % coalint.
=—6.61 MD-S,MD=—[7.86, MD-S =+1.57 s.-s.m:-—u.zs 3,.3.-+L1Ls.1m\s,-+|94; ATl the com-
except MD-S are pgnificant, L¢. the differences ars groater than the reinted confidence interval 5.53

1% of the paticnts afier MD in S0% after S; In
5% after $;MD and [n 295 after S

In the kow PRA group afier S, the mean BP was
reduced by an sversge of 22 6 mmHg (Table 1)
compared with 199 mmHg it the normal PRA
group (Table 1IT) the correspondmg reductions af
ter $;MD were 34.3 and 308 mmHg Thete differ
ences between PRA groups n the reduction of
mean BP were not statistically ngmficant. Neltber
were any such differences found afier MD

The serum concentmtions of kalwm, urea,
cholesterol and wuric acld were determined in most
paticnts before and after two months on Sy, the Last
wonth combined with MD (Table IV). In 26 patients
the senm Satim concentration [ncreased signifi-
cantly (p<0 01) from mean 4 0to 4.5 mEg/L In two
plﬂmunmthlnSOmEqﬂmfmndlltbecnd
ol the period with sob

tion after withdrawal of sprronalactone In 17 pa-
tieots the mean urea coocentmation increased
significantly (p<0.05) from menn 38 to 49 mg/100
ml m three of these cases kevels of 64-79 mg/100 ml
were foond st the end of the treatment period The
slight decrease in cholesterol and Incremse kn onc
ackd were pot significantly different from the pre
treatment levels

Stde-effects

The most common side-cffects were fatigue and
duziness in four paticats while on MD in three on
S5 and in slx on S,MD After treatment with MD
three patlents developed nansea as did three after
S, and three after S;MD In foar of the patients the
treatment was withdrawn on account of these side
cffects, In one after Sy, in the otber three afier
$,MD

Table [l Change in mean BP (mmHyg) after MD S and S WD in 9 kow reain kypertension patients

B befors A=alter (90 mg). Other a8 n Tuble I

PRA

(a5 ang. L/mi/h) Changs 1n mean BP fwer
Pat. Ago —_— BP dunng
. ) S= B A plactbo MD s, MDD
1 435 ? <01 02 s -14 -7 -3
b4 6 ] 012 01 165/103 -24 -18 —7
3 ) 4 <01 0.2 1657103 -3 -17 -3
4 71 4 <01 <01 213120 -u - -3
3 @ 3 <01 <0.1 190/117 -9 -6 -1
3 n s <01 02 b2y —47 -1 -1
7 2 ¢ 01 <01 203113 +7 -25 -4
3 7 v <ol <ul 40/130 -7 -25 -
’ £ é <ol <01 1 -9 -13 -2
Avege 53 Low PRA 197114 -143 -6 -3143
SEM 14w ‘180 +24
Sqnificance pe0gs »<001 <00l
Placma aidosterone kvels wers all norsml, raeping from 161 82 pgiml

Acos med xcomd 157
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Table Il Change in mean BP (mmHy) after UD S, and SyMD in 19 normal realn kyperiension padents

Abbreviations a1 In Table 11
{mg s 1/ml/h) BP during Change in mean BP after
Pat. Age piacebo
BO ) Se B A period
1 6 ? o3 15 20120
2 “ é 13 13 190/130
3 = 2 04 12 210/118
4 57 ? 04 0s 1807105
3 QU d 03 02 1727117
6 31 ¢ 03 02 128
7 &7 g 0s 06 199/110
8 61 3 09 07 27/118
9 2 ? 03 03 21110
10 42 ? 0s 14 200/111
11 6 é 02 13 193/127
12 6 3 03 02 163/102
i) 64 é os 06 133/112
14 3 ? 02 s 215133
15 n é 03 02 163/10
16 2 é 04 05 B2
17 n ? 04 14 B/ 120
13 60 ? 0.4 10 113
19 2 2 <01 03 161107
Averags 56.2 Normal PRA 1937117
SEM
Sigsificance
DISCUSSION

In most of the 28 paticnts who completed the trial
the hypotemuve response obscrved with Sy was
more pronoanced than with MD while there was no
sigodicant difTerence betwreen MD and §  The BP
) was greatest, however when §; and MD were
together (S,MD) Average falls in mean BP of
4%lﬂtr3.|ndof224%|m:r3.M.Dlndhle
dmﬂrurednwmmdtmhc;hl}nmhl

J hy

Table IV Sevum concentrasrons of kalium xrea
maonths combined with MD during the la t month
Abbreviation & in Table !

Kalsm (mEq/l) Urea (mg/100 m)
B A B A

40 43 ] o
BH46 B354 Q1-56) 3019y
=26 % 17 ”
Signlli-

ance <00l »<0.05

Acse med scond 197

Recent investigations have shown that patients
with essential hypertemsion form a hetcrogencous
group in terms of PRA levels low PRA being found
in about 15-30% of afl paticots with this clinical
diagnosis (5) Although increased production of
aldosterone o olhcr mineralocorticalds such &3
cor or 18-hydraxy
dcuxycwﬂcou:m: has been found io some pa-
ticols in the low PRA group the great majonty
have normmd kevels of these steroids (5 11) Insome

cholesterol and wric acld before and after 5s for 2

Chalesterol (mg/100 mi)
B

Une acid (mg/100 ml)

A B A

T4
‘114
i

62
“.0-11.6)
“

m
(175-106)

NS N3



Effect of treaiment elated to plasma renin activiey

cases however there may be a relative oc foap-
propriate  mincralocortichm I relation to the
sodamm and water batance (9 15) or an increased
senutivity to normal sterokd kevels

Several fnvestigations Indicate that patrents w th
low PRA hypertension respond favoumably to
treatment with spdronolactone (6 8) as in the case
of pnmary aldosteronssn (18)

This in & double-blind investigation, Carey etal
(6) found a strong effect of splronolactone in all
cascs but one [n the low PRA group whereas oo
significant effect on BP was found in the normml and
high PRA group while other authors bave foond
that spronolactone may reduce high BP fn novmal
PRA hypertemion as well (12, 14) Adlm et o
() formd that the hypotensive response 10 spirono-
Iactone was Ure same a3 that to hydrochlorothiande
tn the low PRA group, indicating that these ther
apeutscal regimens might be equivalent

in the present investigaton the avernge decrease
n mecan BP after S, in the bow PRA group with
normal plasma aldosteronc levels was equml to that
fn the pormal PRA group Neither did the hypoten-
srve response to SMD diTer sgnificantly between
the two groups

The varying hypotensive response observed with

l 1n difTerent i when re
Iated 10 PRA levels, meght be due to severnl factors
sch a3 diferences n the doses used duration of
the treatment and differant criteria In tho sekection
of patients. The method for PRA and

455

PRA Tote 0.6-16 ng ang.I/mi/h two hours after
furosemede onally whereas a minor or no increase
in PRA occurred 1a the remainder of thuy group In
the former patients the average decrease 10 mean
BP after $;MD (39 7 mmHg) was significantly grea-
ter (<0 01) thaam in the other patients m this group
(268 mmHg) MD b koown to decrease PRA
levels whereas thiandes a3 well a3 spironolactone
Incresse them (1 17 18). Although the number of
patients s too small to allow any conclusions thiy
finding could indreate that combened treatment with
methyldopa and spironolactone {s more usefal 1n
hypertenuive patents whose PRA responds to
furoscmide

It is well known that dumretics of the thazide
group can induce serous metabolic side-effects,
such &3 reduced glocose tolerance and increased
serum uric acid kevels when used for long penods.
Whether these drigs are lmble o influence the
serum Igxd pattern and coatribute to the develop-
ment of atheroscierosts is a matter of drscuision (3
13) Such metabolic side-effects have not been re
ported during treatment with spiranotactone 1a the
doscs used in ths fnvestipatron A sigmflcant in-
crease n serum urea was, however observed in oar
pathents after spironolactone indicating that kidney
functson might bave been impaired More serfous
side-cfTects such as gynecomastia impotence and
menstrual disorders were not observed 1n the pres
ent Investigation but suggest, when presend that

the iuterpreqation of these data vary considerably
Indicating the peed for international standardiza
ton In the present snd in most other simular in-
veshgations the criteria for low and nommal PRA
bave been chosen arbitrarly

In essentiml hypertension a relsed sodivm and
waler content in the vascular wall might be of path-

may mterferc with basic endoctine
regulations. It should be observed that a direct in-
hibltary effect of spironolactone on the sdremal
shands has recently been demonstrated (23)

In our low PRA group two of the patrents suf
fered from coronary heart drsease and coc of them
developed cercbral stroke with benuplegm afier this
study had been compieted whereas similar vascu-
lar Ik were not observed In the pormel

ogenic importance by | the heral re
ustance (14 25) or the seositivaty to catecholarmines
{7 20) Several stodics indicate that diuretics in
long-term treatment may reduce the sodium and
water content in the vascolar wall and thereby de
cremse the penpheral vascular resistance (16 4)
Since the diuretic respome to 1

PRA group Although the number of pauents &
small and the observation time short. our data do
not support the concept of Brunper ¢t al (5) that
how PRA afTords protection agunst serioms vascular
complications

Pa 1o that of hyd (7) the
former dnig might be a nsefid altermtve alone or
In combirmlion with thiaze for cou teractmg
side-effects such as hypokalemia of to restore body
kalhim deficiency (10}

In 6 patients [n the normal PRA group the

w lude that dhretics of the thiazide type as
well a3 sprrooolactone are  sefil and generafly in-
dhpenuble  altermatrves as  basic therapy 1n
bypertemitve disease More needs to be known
sbaut the effects rnd wde-effects in the long term
treatment of suljectively healthy people with clin
cally dgnosed bypertension.
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PLASMA RENIN ACTIVITY BLOOD PRESSURE
AND SODIUM EXCRETION DURING TREATMENT WITH CLONIDINE

F Fytrquat K Kurppa and M Huoskopen

From The Afizerva Insninse for \ledical R search and The Leuttasaari
Research Center Helsinkl, Finland

Clomdtae 225 pg & day bt been ghven onally

levels, FRA ross contoucurty Opposite patterms of 4
hoar orinary sodum excTerion wery observed m these
- % 4 The smthypertemlve effect of

Is evidence for a seppressive effect on central
oath hanésms and

suppression of PRA (s oot a conmsistent featare dur
ing prolonged antthypertembve therapy with cloni
dine

PATIENTS AND METHODS

Fifteen pabents, 3 of them foralke, mean age 33 7 years
(range 21-55), wore ochded (o the stody Etclnded were
wﬁmwnhnydmrouuﬁtdmdmn
hrpcnnulm banhim-u,

y:yc&mc
hyptn.mbn-bmelﬂyun.kﬂhd

i Table I Ouly WHO stage I hypertention was -
cloded The examinanon incladed X-ray of the chest, L
prelogmaphy ECQ estonstion of Na, K, chlorides. and
Teatinine Copoamirzton i serum, and ETEATY CLCTTLO0N
af Naand K (flame
Srwdy protocol. A detaded Information sheet was grven
0 :-:h paternt Eleven patheniy had #0 preveouos
sathypertenmve reatment. The oty 4 were withowt
drugs for at leat 2 werks bifore starting the simdy
Clomdine. 75 pg ) trmes  day (Catapresan
Ingelbaim) was ghven onally for 3 months on  son-bind,

cffects ;s well (4 8)

Previous work on PRA during cloaidine therapy
has been largely concerned w th acute and short
time sudles 2 4 9). Chronlc treatment wnth
clonidme reportedly causes of PRA

levels In hypertensive patients (7) In paticnts with
cisenthl hypertenslon, clonidme reported to
Camse retention of sodium %) and suppression
of urinary aldosterone excretron ()

Ve investipated the effect of  low ol dose of
cloaidine ou PRA levels BP and urimary excretion
of sod uen and potassium m patients with mild, es-
scatial hypertensfon  The results indicate that

urmary evTeton of Na and K

Drrng the courms of the sty the phyncises examn-
g paiunts were oot avare of PRA data and (be [abora-
tory perosos] did pot ksow about the clasicad data
Rewn assay Venoms blood for PRA axay wes col-
lected into we-chuled coatumng dodem-EDTA
(15 mM fimal conc ) afyer 12 roars of Lxstang and 2 bours af
opogK postioe (wallaeg) s 10-11 oo, Masoa. scparaced
by centrifgation at +4°C was stored at —20C ol
astayed. PRA was cxtimaded wath  rchol mamnonssay for

- Acta mod scond, 1V
i



x

458 F Frhrguist eral

Table | Clinical data of the patients siwdied
LVH =kt ventricmlar hypertrophy

o
iy
o)

Supine BP
18 visit,
withot

{(mmHg)

3F

33

SECRZSgguanawy
€ woaniaubustaty ¥ I

H
9

anglotermn I by 2 method moddied w0 the
method of Stockgt et al (10) Reference vakus for 237
normotensive beatthy under identieal condldons
wers 1 0610 13 (3 E.) ng/mith. Interassay varmation was
11% ($D) and bptuaray variation $2% Sigoificant
correlanons were found between data obtsdmed from
Meatical plasma samples with the preseat rediotm-
emonymy sod PRA brosstay sccartng t Boocher et al
O)u=16 =077)

RESULTS

asma rerun acthury Afier | month of clomdine
treatment mean PRA decreased from 0.81 to 0 61
ng/ml/h (oot sigmifteant) and then increased to 1 00
ng/mi/h (p<0 05) after 2 further months (Table 11
Two patterns of change in PRA could be dutin

creatinine comphications
(amolef) of hypertession

1l Sobarachnokdal

haemocrhage In 1972

g Nome

ot Nomne

*® None

91 Nove

n

.13 Stight signs of LVH
b

97 Sught signs of LVH
&2 Nooe

13 None

L] Nooc

6 Shght slgns of LYH
100 one

15 Nooe
90125

guished namely a decresse of the highest levels
followed by an increase after 3 months (Fig 1) and
an iocrease of PRA in those with pretreatment val-
ues below the mean followed by elther & further
increase or decreases with  further moaths of
clonkdine therapy

A itndy of the 6 patlents with the highest pre-
treatment PRA levels and the 6 with low pretreat
ment and comtinuously increasing PRA values (FIg.
1) revealed & contrary pattern for sodlum excrebon.

Blood pressure BP decreased significantly afier
one month of clonddine therapy (systolc tupint
and upright p<0 00/ dustolic p<0 001) but dxd nol
decrease significantly with 2 further months of drug
treatment (Table 1) Two of 15 paticnts had end

Table 11 Biood pressure plasma renin octivity and wrinary M-hour excretion of sodiwm and potassim

(meant5 E.)

BP (emHg)

Urlnary 24-hour
Sopine Uprgit excreton (mEq)
FRA

Bystolkc Diastohc Systollc Diastobc (ogfral/h) Na S
Pretresiment 19416 106323 19438 10742 6 031£02  29tls TBi63
After | moath 35347 92422 1012 3125~  06Itd1 1ms£13 75160
After 3 months 145113 £9+2.0 1312 iy 1001015 204320 73%37
p<00S  p<000!

Acka med somd. 197



H-HOUR SO0 EXCRETION (méuktay)
| 3 g H
%

PLASMA RDUM ACTIVITY  (ag/mi hr)
- - w

treatment dastolic BP »100 mmHg and were con-
sdered clinical faftures  The antthypertensive effect
of clonidine was considercd good and the side
effects obscrved were few (Table [11) Although the
best respomses of diastolx BP were observed 1n
patlenss with low pretreatment PRA kevels (Flg. 2)

(N=1S r=037) or end-treatment PRA valves
N=ls =014)

Excrrdon of sodium  ad potassum The mean
Pretrestment 24-hour sodhum excretion decremed

g é Fig | PRA snd 24-bour ort-
1 it [

oW PRA
Comtinuously mcreesny

after | month of clonidme therapy (not significant
Tabde ID and returned to pretreatment levels sfter 3
maonths of drug treatment. In S of the 6 patients with
the highest pretreatment PRA kevels (Fig. 1), an
incresse i sodwm excretion after | momth (not
significant) was followed by decrrased 24-hour
sodiom excretion In the 6 patents with low PRA
levels before and d y

PRA during clomsdine therapy a signiflcant de
crease (p<0 03) m sodium excreton was followed
by an mcrase (p<005) back to pretreatment
hevets,

Acse med scund 197
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Table I Ansthyperiensive effect of clomidine

Duration of

treatment  No.of Nomso- Side-effects

(mo ) pats,  tensive* * (no.of pats )

I L] 6 3 Drowsiness 5
Dry moath )
Swollen begs 2

3 15 8 3 Drowulness 1

BP«<140/90 manHg (

upright).
* BP<150/93 menHg (upright) or BP reduced 2020 mmHg

or more.

Unnary 24-hour excretton of potamium and
seTum concentrations of sodium and potassium, did
not change significantly during the atudy (Table [I)

DISCUSSION

The present study in contrast to previoas reports
(2 7 9 revealed increased PRA kvels during
clonidine therapy in a comsiderable proportion of
patients with mild cssential hypertension. De
creased PRA values were observed m patients with
the highest pretreatment PRA levels but even in
these paticnts PRA levels were not signffcantly
sappressed after 2 further months of clonddine
therapy Much of the differences between these
resudts and previous reports may depend on the low
dose of clonidine (225 pg a day) used by us
{ previous i igations oa the effect of

nidine on PRA levels have been largely coo-

'unn;unn

& DIASTOLC BLOOD PRESRRE
Fig 2 PRA before treatment compared s changs of
analys!

cerned with acute (4 9) or short-ime (2 9) effects,
while we studred the effect of clonidine during 3
months Previous reports (4 7 9) on PRA during
domdine administration have been based upon the
bloassay method of Boucher et al () or madioim-
muncassay of angiotemsin I (2) Data obtained by
our mmuncessay method (10) correlated sigrfi-
cantly with results using bioassuay according to
Boucher et Al Thercfore it mppears unlikely that
difTerences in results could be explained by differ
ent renin assay techriques
Baer et oJ @) reported suppression of PRA m 22
hypertemive patients on a constant metabolic regi-
men and treated with 300 pg cloodine a day for §
days They also observed sodium retention and
suppression of urinary aldosterone cxcretion. They
muencdttmdouldhle mybemdulfurpdentl
with hyp Our data
donaflm:rm:hlwldmion Hokfelt etal (7}
reported suppression of PRA levels in various types
of hypertention with clowdine doses ranging from
300 to 900 ug daily for 6-30 days. However
clonidine did not Inhibit an increase in PRA In re-
sponse to sodium restriction in onc of thelr patients
Clonidine reportedly causes a decreasc in renal
vascular reshitance in patients with exsential hy
during orth. K with 45°
!Bdng(?) We measured PRA after stimudation io
upright postore The increased levels of PRA durieg
treatment with clonfdine reported here amy be due
to decreased resal wascular reshitance  Other
sympathetic Inhfb/tors (rescrpine trimetaphan) re
ported to Increase PRA in dogs with experimentsl
hypertenston (1) may cause release of rendn by &
similar mechanism
Dureg dictary sodhm restnction (30 mEq Na
daily) a powerful stimujus for renin relexse
clonidine [00 ug 4 times a day sdmunaistered orally
for 5 days to patfents with essenth] hypertension
cansed soppression of PRA in both the supine and
in the 45 tllted posture (9) This may be explamed
In part by icltial reteation of sodlum and fluid
caused by clonidine (2 9) tn additon to inhibitron of
i mervous 12 (8). In agr t
witbwd:mexphmt}on we observed the most
impressive redoctions of PRA in the panents with
ankle edema and welght gain. During sodium repie
tion, however when PRA levels are generally lowe
et the mhibitory effect of clonidine on renal reflex
reth to orthostatc stimuls

diastolic BP in upright postirre. Lanear
ot

Acta mad reaed 187
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tion (9) may override the inhibitory sympathetic



nervous mechantsma (8) The net cffect woukd be an
iacrease m PRA during upright posture ws observed
byusin low rema  hypertensive paticats

The antihypertemive effect of the low doc of
cloaidine (225 g daily) used in this study appeared
better than that reported by Onest] et al. (%) using
400-900 ug a day The lower dote of clonidine may
explaln the bower freqoency of sideeflects ob-
served by us  Antihypertemive respomses similar
to those reported here were observed by Baer et al
(?) m pabents receiving 300 ug clookdine dady for 5
darn

'l'hcmu'hypeﬂtnd ceﬂcc(ufdonld.‘m:l-nno(
PRA levels
mmdmochudfromcbmiuPRAlemh
during therapy This was not altered when oar pa
tientt were divided nto subgroups according to
4-boor urinary excretion of sodium  as described
by Brunser et al (5) It would appesr that clomdme
my be msed us an anbhypertemive agent even in
mikl, exseatial hypertension, regardicss of the PRA
bevels

The powsibility remaies that hn chrical states
with impproprute hyperseeretson of remn, e.g. re
novascudar hypertensloa, suppreswon of rendn re
lease may be benefictal However this may require
bigher doses as used by Hokfelt et a8 ()
Moreover the hyperiensive and vasocomstncung

Antikrpert nshoe effect of clonidin 461

Lowed by adaptive adpstments which do not
nbolish the antfhypertensive effect of the drug.
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The opposite atterns of sodium excretion
Observed 1o patents with ‘high” and low coo-
tinaously increasing PRA levehs (Fig. 1) seem to
Indicate that clomdine carses different changes in
vodivm excretion and perhmps ngestion 1o these
two arbrtrasy subgroups of cssentlal hy
The tendency towards stabihzation of sodfum ex
crenon after 3 months of cloaidine therapy suggests
that the cffect on sodium balance s tranuent fol
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GLUCOSE-INSULIN TREATMENT OF LACTIC ACIDOSIS
IN PHENFORMIN TREATED DIABETICS

Ofe knstensen Hans Harrestrup Andersen and Jorgen Borup Jensen

From Meskcal Departments M and C Odense H spital Odem  Dewmarl

Abstract. Four cams of lactic acidoth 1n pbenformin-
treated dmbetics are Blood Iacfatr beforc
trestmest was S7 94 10.7 and 17 8 N\ respectively
Trestment with ghucose [mukn and becarbocate resahed

n comrection of ackdosly and hyperiactxtacraie.  Thiv
therapy 1 recommesded fm phenformin-indoced et

Lactic acilosis In phenformin-treated diabetics bas
been described since 1939 (19). This type of Iactic
acidosls k a senows condition, charscterized bio-
chemically by accumulstion of lactic acid cansing
Ectabobe acxdoals, and clinkcally by anorexia vom-
itmg, and Empairment of comclousness varylng
from Yethargy to coma. Vanous therapeutic pnocy
ples bave been employed inteonve infusion of
bicarbosate (1 13) peritoneal dalyshs (15), and
bemodialywus (17) but mortality bas remained high,
pproxienatety 50 % (5)

Since Johnson and Waterbouse in 1968 (9) pre
senied & case of phenformin-induced ctic acidosis
b which glacose-irsulin treatment bad  remarka
ble effect, a total of 7 patsents surviving after this
therapy bas been reported 8 13 16 18). This s a
Teport of 4 sdditional cases occurmng in May-Oct
1974 all succersfidly treated with glucose insudn
and bicarborate

CASE REPORTS
Caxe 1

A 55-rearold women who had bad  wukd dmbetes for 1

& vorating On admussion sbe sppeared pui¢
dwwsy Pube rase was 104/, BP 14389 emHy rectsd

tempenature 3C Blood chemistry showed an mcreased
" ((Na +K )—(CF +HCO,1>20 mEq/),

306t ghucose+16 TU soluble iosulis. repeated afur 3
bours. In sddition she recerved 88 mFPq bacarboasts and
1300 ml 3% glucose  Twelve bours after mtiatoa of thh
therapy et chrucal

:Pm‘cdnkn.thPH l.mid;c“ldamd-.md

Cas 2

A 8S-year-okd womun w th disbetes of 10 years duratson
yoary, treated with phexformn, %0 g duly Fr yesrs
prior to admbidon arterml hypertension was dognosed
and trestment with methyklops was starsed. One month

resantions.

maHg dearasiag W 10060 Labordory data showed

acidosis hyperiactstaeron (Tabio 1), asd Hb
3.9 /100 mL The comdation was treated with 50 ml 505%
glocose+ ) TU soloble lnslin njectsd L twice, with an
brtarval of 4 . In nddstion 230 NEq tecarhonasx and
500 mi blood were grven Aftxr S hoan, scxdot  had been
comrecied bot blood lactat was sull 8.6 mMA (Fig 1)
During the following 8 boars she recmved 2000 ml 55

besn achreved  thpost  diet

Cas 3

A 15-year-cd women with dmbetes of 10 years duraton,
treated with phenforman, 100 my decdy »a3 admaried for
arteral byperseancs and

were cootrmed in ynaltered doses The eprataxs kad been
riopped by an amenor paciang w hich was rymoved afir 6
days T days Later she lost apperts aad began 0 vomh

Acts med scand 17
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Table 1 Laboratory data before treatment with
gixcose lnsnlin and bicarbonate

Casw no
! 2 3 4

178
161

143
53
190
15 7 19

—187
+

during the followlng days with inwll NPH and contou-
unlnfudondS%;\m- Afwr an inithal rise, blood
actate decrensed, and normal valoes were reached after
baun(Fh 1) The course thermafter win uneventful
H\hovﬂl'ﬂ.hldlbclnmﬁt‘ of et

rmée and 1000 md 5 5% glucose +24 1U sokable mtutin given
| over 4 bours. Twenty-fonr bours after kustitetion of
thhy teerapy arterial pH was 746 and the patient was
awale During the remainder of the bosptaization her
drbetes way well controlled with dict and frsalin,

DISCUSSION

Biochemical changes in phenformin-indoced hactic
scidosls constat of an accumulatron of lactic ackd
reflected in an increased anion gap leading to
metabolic ackiosty. Ketosls is absent or modemate
hypoglycaemia is frequently present (1) Lactate bs
formed from pyruvate and is an end product in
anacrobic glocolyss Lactate is ciminated only af
ter reconversion to pyruvate which ie turn s partly
oxidzed In Krebs cycle partly otilized in ghuco-
neogenesls (1)

The exact mode of action of phenformin & un-
known Based on animal ln vitro fovestigatioms and
o0 some human several
have been suggested However their relative con
tribations In the dubetic buman organism are pot
clear (5) These mechanisms are- increased guco-
Iysls (7 10), possibly due to an inhibition of mito-
chondrial respiation 3 7) reduced gluconcogene
sis (4 7 14) increased muscular ghucose uplake
(2, 7) and decreased intestinal glucose absorption
(6 12) These pnoury actions of phenformin teod
to induce a secondary reduction of glucose level
and under spechal chrcurmtances a marked -
cn:auh‘!l.m!clcvd resu!tmgln.c{dmh

Y

Case 4

A T4year-old dabetic woman, treated with msahn for 14
years was adswtted becanse of vertign  After admisuon
regulation of her daubetes was foond wesabsfactory and
treatment with det and phenformun was bestiuted. Afier
10 dayx, the doso of phenformin was incressed from 30 to
75 mg dadly and B U rosuhn NPH was added Preceded by
wnorexis and drom simess, the patiest was found coe mom-
bg 1S days later deeply connatoee  Her reymnations were
rapkd and deep the petsc was 120/min, BP 150/50 mmiyg
and wemperntors 37 1°C decreasing 0 351 An i drip
cmﬂ-iulhttrhcmemmrd.ommwﬂndm.

and a acdotls

(T-bkl) actic ackdosls wa  sospected Rusger Isctaic
was disconfimacd after 3 bours. sad blood samples showed
Slood bactate 13 7 M/ At this tine she bad recesved 500
ml Ringer hactate (14 oOd bactate) a dose msufficlent to
explain the marked elevation of blood lactsie. Troutment
consisted of 1 v Injection of 50 ol SOF ghcose+1 U
saluble josukin repested adter § boors, 750 mEq bcarbo-
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uon whkhmfwndlnnﬂfmrmn fs consid-
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Flg 1 Blood lactate denmg (rextment with glocoss s~
En amd bicarbosate



ered an important pathogenetxc factor probably
due to redoced climimtion of phenformin (5 13)
Treatment of Iactic mcrdows with bicarbonate or
diatyns hes smunly been directed towards a corree
toa of this acidosis. It Is doubtful however
whether the primary disturhances in glicolysts and
ghconcogenesls are affected. The sction of glo-
cose-fnsulin in hactic ackdosls is unknown. Johnson
sad Waterhouse (9) suggested that a block un pyro-
vale utilimtion was reficyed However it seems
knpmammulemmlumnu]nunorunlhuwd—
lotar glocose through of
ghucose and imsalin.

C the high in 1
hﬂnctdhchc.admnmdﬂ:ﬁmb{eexpcﬂ
once with & therapy comtsting of glucose imalm
and bcarbomate this treatment as outlmed in the
present study s recommended.
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DIPPING PROCEDURE FOR BLOOD GLUCOSE DETERMINATION
WITH DEXTROSTIX AND THE EYETONE REFLECTANCF METER

Assessment of a Practical Technlque

C hoh!

From Department of Intermal Medicine T Bupebiery Haspisel
Unniersiiy of Capemhagen Copeshapen Demmarl

Abswect A dipping procedure for blood ghicose determs-
mtion with the Dexirostix Ey tome sysiem has been
evaluaed. The procedurs bivcives the tmmersion of the
Deatroad reagent weea for | emm i twbe of whole Blood

feagert wrem A it b ey o perform and & relmbie

ahrratrve o P T
blc tn a1 cases where blood mrmples are svmiabie.

In a recent Scandinavian malticentre study blood
e detaminaton with the new Dextrosux re-
flectance meter Eyetone. was found to be a quck
and very relimbic altermtive to conventonal labora
tory methods (4) However this new alterm-
Uve still poses  technucal problem using conven-
tioral techalques 1t s often dufficult to get the com-
plete reagent surface of the strp covered with blood
withen 1afficzenly few seconds (0 ensure exact tm-
fog of the procedure 1 additon. the amount of
blood applied may hfluence the resudt (1 2)

For thb remson an altermate procedure for Dex
trondi, i whbich the strip 1 immersed in a sample of
whole blood obrained from empunct re has
been imtroduced In our hborstory Thns report con-
cerns a comparnson of the new method with the
current one.

MATERIAL AND METHODS

Samples of enows blood were taken In heparmared tobes
from both mos-dabetics and diabetcs  Hypoglycemic
specimens were abo collected from patieats sobmitted to
ax Inwchn-hypogl ycemia sest for other rearsons, asd hyper

man-
stnp and the Ejctome
Hicod was appiied to the cagent area of the
stnp by means of a pipett  The Eyetone Instrement was
sapplied by Dr A- Wagner Ames Co. Scandimvia
The & ppeny procedr 1) The end of the Dextrosd
Stnp oppouts the reageot area wa bent. ) The Do
trostix was thean Inserted inwo the tabe of well mexed
blood the bent end being allow ed to book osto the nm af
the tobe and ths prevent the stnp from fafimg it 5) The
Dextrost;  was keft i the blood for aactty 60 sec 4)
Therwmficr the arip was renoved wathed blotted and
remd o3 in the requiar
The cagent avem of the Dextrost  stnp 11 covered with
semapermesbie membraoe wisch permsts the gy colytnc
blood

contaarng

each sammple (O ) shdfold estmtons were camed oat
bfors ead 1 .. and 3 mm afier the meernom of  Dex
oSt snp mio the wammle

Calculanont

Orthogoral regresmon snalyms was apphed 13t the
comefation betw een blood ghicose determamnon with the
s mehody. and asaly of vimasce was oed 0 €3t

P whesbes than 0 €5 wers comideryd



w00 300 m0Oml
Proguinr mrthod
Fir | Corrcation between the repular and the dippang.
procedure for blood pucose determamation sith the Dex
ot Ejetone yslem Each poimt b the mean of cor
resypoodimg mplcrie measn ememts.

RESULTS

Correlation bet cen the tmo Dext ostix—

Exetone prowcedures

In F g | the correspond ng mean values of the tmo

methods are plotied agamst cach other The coelli

cient of correlation 15 0 99 and the regression line
=100x+143 ery close to the wenl Une Thes

ind cates a high degree of correlation between the

tegular method and the proposed sltermathve

s and onan e

i\mrmry of the precrison and amance data s
. en n Tables 1 wnd (1 respecuvely Both the
means and the S D of the w0 methods are qune
similar Moreoner the vanance of the two methods
1 not upnuficuntly different a1 any level of blood
glucose withm the workmg range of the Eyetone
iostrument.

Escape fghcolsn en. mes from the
Dextroatixanto s momnd ag

blood sampl

Immeruon of 8 Dedirostin tnp for 3 mmn I ml
blood induced a significant fall 1o the glucose ke el
of each of three samples sm esugated (Fig. ) How
ever immersion for 1 run sipmficamily suppressed
the ghucose Jevel only in the sample with the hiphest
gucose content.
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Table 1 Precition of the regnla and the dipping
method

Regular
method
Mean 10 [}1%)
sD 48 47
Coffictest of
varaton 37 36

Table 11 Varlance of the regular and the dipping
method at different lev els of blood glacose

No of  Variance
i cpwhar of
R 00
«P::ﬁmmn tons, m
10- %0 15 w60 460w
31 100 1 617 740 s
101 190 7 1198 S8 os
151 200 4 217 12 as
20150 6 6633 312 s
31 300 s 433 6667 w3
201-350 6 6% 06 4461 s
351400 ] 100.00 100 00 [N
10400 (A 280 2% »

ns. ~0 significan! difference

g/ w0mi
300~ o\’_\h-‘

im‘—_‘—*'\p

t Hean:30
§ ™o
00
—_— .
o 1 2 3
» aos arwiey
» oo

Fly 2 1ofuence of rmmeroa of the Deatrosns mp for
1-3 men oo the blood glucose teve) of the ample.
Amspdicam suppression of bood glucose concentrs
thoa



DISCUSSION

The results [ndicate almost perfect sgreement be-
tween the dipping and the conventiosal Dex
trostix-Eyetone procedures In the latter case the
blood was apphed with & pipette n order to cover
the reagent arce completely within a few seconds
This ensures cxact timing, which bs necessary to
obtaln precise results 2} In other words, the dip-
ping procedure was lested agajost the best of the
cufrent procedures.
The applicability of the dipping procedare 1 1
mited by the need to have a fresh venous blood
sampke However us the Eyetone tstrument s as
sccurste for all practical purposes &8 the au-
tormatized apparatuses in general use (4) it may
o access to fields {e.g. hospitaly) where blood
sampies taken for other reasons are often avulabie
In such cases the dipping procedure is & relable
alternaiive to the current finger-prick or earlobe
prick procedures It s sioipler to perform than any
of the current procedures i:-dudbu-ppﬁatlonby
2 pipette Fur
the incy ,o{!hcdrup ication n cover
Ing the complete reagent surface of the Dextrostix
The gycolysis in the sample induced by the im-
foersed Dextrostix strfp  was [nsgnificant except
sthigh glucose levels peovided the strp was in fact

Dipping proceds ¢ for Dettrosiix 469

removed after 60 scu. And anyhow thrs glycolyss
s of Ittle practicat Importance becsuse control
rend ngs of blood ghucote concentration on the
same sample are ot ind cated 33 a rule Apother
probiem is the spontancous glycolysls in the sample
under study which necessitates storage of the sam-
ple at 4°C 1 not amlyyed immediately (3)

Beanng In mind thete smal) Futatons it may
be concluded that the dipping procedure far Dextro-
stix is a rellable alternative to conventioml methods
and can be recommended whenover whale blood
samplcs are available for other reasons

REFERENCES
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SUBCUTANEOUS ADMINISTRATION OF SODIUM L THYROXINE
TO PATIENTS WITH HYPOTHYROIDISM

J G Ljunggren and B Peryson

From th Departmenis of Exdocrinclogr & Metaboksm and Suryery Karvkapla gpulh ef
Sroclkobe S cden

Aboracr Tw  patwnls whth pnmary

are dexcnbed o whom an euthyrold condwon could
Bot be ackicyed by ofal administration of 1-thyroulne,
Htrisodk o thyrokl Dealy

ox Bnpectsom of Hbyroose pormalzed the thyroxioe and
troodothyronine evel o the blood and the paticats be-
camne cuthyrold

Treatment of patcnis with hypothyroidism 1s
wsaly no problem since oral sdminstration of
Hbyroxioe ktrilodothyronine or desiccated thyrold
extmct cofrects the symptoms and ugns of hypo-
thyroldism  Exceptions to this are extremely rare
¢even for & thyroid clinke with a large number of
thyrold patients

This report describes two patients with hypo-
hyrardiym in whom the hyp state could
not be corrected by oral adminbstration of thyrold
bormones. An euthyroid condition was achieved
with dafty sub # of Ithyroxi

MATERIAL AND METHODS
The firt patent wn & 3-vearold bouse
devcloped

g

Heyroaine yronine or dedcrated thyrokd.
Laborasory tesrs. Thet seruma of thyro
we and ne wery determmed by a radiofs-

hormones. She was  nder abservaton sevenal
Ui [ the ward and w ¢ bave 5o doubt that the took her
Ab The dose was mereaved bat even with
04 rag Ithyroamss plu 006 mg I-truodathyromac 8o
mprovenen

wgfml at 109
aher  wubloal RESULTS
Pa of J-thy was -
itmted when 1t became obvroas that further ol
d of 11hy -arft or

dessccated thyrold extract would have po therapen-
tic effect. The mutructsoa to the patents regarding

SecOnd putsent was  72-year-okd inghe wormn w bo
for seversd y cars bad bewn succersfully trexied w th desc
eatxd thyrod xiract for  primary hypothyTosdrem cacved

Presens address. Departovert of Medicibe 571 Goran
Yekbas, Bo 12500 S-11281 Swockholm, Saeden

the adm was given 1n the
same way 83 [0 pabents with diabetes mellits on
msulin therzpy

Duly subcutancous inpectiom of 0..-03 mg
Ithy rowne compictely reversed the bhypothyrosd
conditbon Both patients were clinscally euthyrord
after rwo month  preatment  The serum Jevels of

Ackt med scomd %7



47 J G Lisnggren and B Persson

thyrotne was 96 and 14.2 xg/100 ml and of
trifodothyronine 108 and 100 ng/100 m! 1 the two
patients TSH was withia the normal range No
untoward reactions have as yet been seen since the
[nitsation of therapy

DISCUSSION
The results demomsirate Uu(memhymed condiron
can be by dally sub of

Hhyroxine to hypothyroed patients. The patients
can give themselves the inpections without any
problems

Iv sdmni jor of thyroud h majnly
\4rtiodothyronine  has been described for (he
treatment of myxoedema coma(l 3 5 61 How
ever no previous studies seem to have been
publhhcd cooccruln; Lhe loog-term treatment of
hypothy with t
of thyrold hormones  Also these patients have been
followed up wrth respect to dose and hormone level
In the blood

The undedying reason for the untoward reachon
to oral administration of the thyrad hormoaes is
pot fully understood It is possible that the first
patient has a defective absorption of thyroud
hormones in the gastromntestimal tract 1t fs also

jvable that the abdominal discomfont expen-
enced by the second pruent is an allergic mandfesta
thon which in all probability 1s not caused by the
thyrold hormones as such but posubly by another
—{actor present in the tablets

Actu med scamd 197

This (nvestigation also verifies that thyrotine is
converted to trfodothyronine in the body as a
nomnllevcluflrﬂodothyrmncwufoumdlﬂcrlhz

of thyrotine The thsue respomib
for this conversion [s not yet known but this n-
veutigation seems to exclude the gastromtestinal
tract us a posshble site

The concentration of thyroxine was above the
norma! mange despite & normal tiiodothyronme
level and an euthyrowd condftion This is seen in
paticnts madntained on [-thyroxine and is probably
caused by the abience of the rtrdiodothyronine
formed by the thyroed gland
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THE SMOKING HABITS OF MEN WITH INTERMITTENT CLAUDICATION

Hans Lithel Hans Hedstrand and Rotand Karlsson

From tk Depertmenas [ Geriatrics and Intermal Medicine
Umiversite Hotpiral Uppsale, Sweden

Abstract Smoking hakits amocg 4 e pathemis with

10 smoke beforo the age of 15 was signficanty bigher bn
IC putrents than ; the heatthy group, 2% to 7%

Many studies have shown that the majoxity of pa

-+ tents sulfening from jotermittent clandseatlen (IC)
are smokers The frequency In these studics often
approaches 1005% G 6 9 10)
When the prevalence of xmoking among patients
with IC 13 dmcursed reference should be made to
the lence m the general ity The fre
quency of smoking wnong middte-eged men is high
@ meny coantries 70% i the USA and England
6% o« Swhs popalation (12) 78% i a Danish
study (5) and 705 io & Norwegian study (4) In
Sweden the figures are lower 50% in Uppaala (7)
62% in Malmo (8).
Few of the carller suxdies inchxde a control group
The rexats of a comparison of the smoking habits
of men with and without IC from a restncted
eognphical ares are reporied bere agminst the
backeround of this regional varmtion The resalts
are related to carlier studies.

MATERIAL AND METHODS
Free beatth have bees offcred to 2l men
Uppeala born 2197024 The madn object of the cxamine-
tion wa3 to clarfy and treat carthovascular risk factocs
for reprmss 0 H Lahell Departoent of
ﬂumn,noxm $IS117 Uppsaia, Sweden

Adtﬂtdﬁnrydmc&h'hdﬂsmubntmdnm

beulth control described above Smokrag habits were
clanfled from the age mt which the sobjects began to
1moke Up ) the time of euminalion, Changet i habit
wero specially cramioed. The mme questonoeine was
sed i mlephone Itervicws whb IC patienny. A small
mdmmmmhmwmw
by better and rephes were obtained from
Iw‘ldlcr-henu.

RESULTS

Fig. I sthows the age distribution (mean 61 0 me
dmn 62.5 years) and rmmber of smokers in the IC
group The mumber of IC pabents who had smoked
3 yeans before the stdy f# ako shown. Forty-onc
paticnts (7656) were smokers in 1973 while 52
(%6 5%} had smoked in 1968 Only onc patent stated
that he had never smoked Thi man suffered from
diabetes melthus  hyperiensbon and hyperlmxd-
acmia. One patiemt smoked between the age of 12
and 50 but stopped before 1968 OF the 200 bealthy
men born in 1923 57 (46 %) stated that they smoked
at the Ume of the xamination m 1973 while 112
(56 5%} had smoked 5 years eardier Sixty-one men
1%) stated that they bad never smoked
Smoking habits betw cen 1968 and 1973 were cx
amined m an effort to illustrate the effect on them of
discase. (It was found that m  owjortty of the

Arsa med wand 187



474 H Lithell et al
Number

L

8

19 Sm 660 op
O non-arokers 1968
B stopped smoking BS8-15T3
W mekers 9D
Fly 1 Age distnbution and pumber of smokens of $4 me
with tatermitient cisad cation in 1968 and 1973

patients their discase had begun between these
years ) Eleven (21%) of the IC patients stopped
smoking compared with 20 (I8%) controls A
further 17 (23 %) of the smolung IC paticnts and §
(4%) of the smoking controls reduced therr tobacco
comwmption
As alarpe number of [C patents had altered their
smoking haluty the daily tobacco consumption in
1968 was estimated As shown in Table [ there
were no obvious dHferences between the two
groups  Thus there was no overrepresentation of
heavy smokers in the 1C matenal
Total tobacco consumption up to the age of 50
was found to average 140 kg for IC patents and 151
for controls Table 11 shows the comsumption
Kled into three arbitrary clnases The percentage
)’molu:n who had consumed moce than 250 kg
obacco was almost wlentical in both groups. A
higher proportion of the IC patents had consumed

Table | Tobacco coms mption in 1968 of men with
intermittent clamdiano (a=32) and of controls
(n=]i2)

Rebative frequency g en for IC patients 1o the Feft of
the slanting ke and far control t the nght

P‘E No of cigareties/day

(gfweck) 0 Iie 1n= >0
] . BHITT T8I

<30 24170 15471 INILE 09

>% 58154 1 09
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Tabke 11 Total consmmption of tobacco up to the
age of 50 in 53 men with Intermittent clandication
and in 139 controls

IC patiemis Controh

Tobacco
consumaption (kg) v & v %
<100 19 M €2 4
101280 3 57 61 +“
>250 3 9 16 n

101-.50 kg tobacco but this difference is not
wgndkcant (x'=2 49 p>0 05)

The age at which [C patients started to smoke
averaped 16 8 years whereas for the controls it was
19 | years This difference ks significant (p<0 005)
A subdivision into three arbitrary groups ks pre
sented in Table Il Z8% of IC patients and 7% of
the smokers in the control group begun to smoke
before the age of 15 This difference is also ngnfl-
cant (p<0 005). Table IV shows the average age of
commencing to smoke and dlustrates {ts varmton
among IC patlents divided into 5-year groups ac
cordmg to year of birth The duration of smokIng up
to the age of S0 was 32 213 4 years (mean S D )in
the IC patients against .8.516 0 years in the con-
trols This deference is significant (p<0 001).

Table 111 Age ar whick 53 men witl Inrermittent
claudication and 139 controls began to smoke

IC punents Controls
Age —
iy N % N o
«<ls 15 8 10 7
15-19 13 47 ” 7
»10 n pal 50 3

Table IV Age ar whick 53 men uith irermitient
clondication began 1o smoke cla sifled accordine
to vear of birth

Year of barth

1903 1908~ (913- 191

a7 ¥ [ n 1923
v 16 18 7 s 4
Range 1220 1423 s 1320 (28
Mesaage(y) 155 (82 165 158 178



DISCUSSION

Of the stodies bsted in the tntroduction only that by
Juergens et al (9) has any form of control matenal
This was a group of patients from the same clinkc
aged 25-55 who dd not suffer from vescular dis
e Of them 745 were smokenn We had the
opportunity to compare our paticols with healthy
S0-year-oid men, schected from a popalation stody
In view of the possibility of regiomal variatiors in
the prevalence of smoking, the smoling habits of
maje IC patients (rom the county of Uppsaia were
siadled Oaly IC patients born after 1903 were
selected, [n an attemnpt to reduce the age difference
between patients and controls while ywkding &
untably-sized patient group. The IC patrents were
50 questioned about their smoking habits et the
age of 50 and 9856 stated that they had smoked at
thatage ugainst 46 5F of the controls Thus the pres-
ent stndy reveals that even when the IC group #s
recrurted from a popataton with a refatively low
prevalence of wmokers, it stll contains the high
propaction of smokers previowsty reported  Fiox
ther it shonld be noted that in 1973 when the IC
putienty hadd ¥ megn age of 61 yeurs 765 of them
smoked a surprisingly high figure as the preva
lence of 1mokdng dectenses with age

Smolung las been discussed s a cavsative factor
for cardiovascular disease especially after Astrup
(1) showed the fmportance of the carbon monoxsde
coacentration in the blood for the development of
stheromaioshs in the vessel wall On the other hand
when discussing findings such as the present over
representation of smokers amoog IC patrents it
oyt be born in pind that other factors (psycho-
soctal, akcohol take, ete ) may be cansative and that
wToking jrut co-varies with these  This study was
kmited 10 an examimation of the ymoking habits
lone 10 see if these differed from those of bealthy
men,

1f amoking is & cavsanve factor for IC one would
expect o find an overrepresentation of bewvy
inckers among IC patients Joergens ct al (%)
found no diTerence in numbers of beavy smokers
wnoog IC patients and controls. We have invess-
sated tobacco both as total P
lb“"ﬂoﬂ)yano(-gcmdud-ﬂycaumnm
during 1968 and found no ddfference berw cen our
%0 gronps The year 1968 was chosen as many IC
Patients changed their smoking habits after the d¢
bt of disesse between 1968 and 1973

The lack of comrelation between oumber of bexvy

Smoling and intermittent claudx: rion 475

smokers and IC disease may be due to several
factors. Wald et al (11) bave shown that the preva-
lence of vascular disease B better correlated to

rboxy 1ot inblood than to
tobacco consompbon thes may be due (0 the fact
that individuals with the same tobacco conwmption
may inhake to different degrees

Other factors concermng smoking might be of
importance. It s noteworthy that the perceniage of
smokers fn our stody who began to smoke before
the age of 15 » ugnificantly higher among the I1C
patients than among the controls, 28 to 7¢It has
been commmon only in recemt decades for young
teenagors to start smoking. Table IV shows how
ever that throughout the age range in the IC group
anumber of patients started smoking before the age
of 15 This low age bendes involvmg more years of
exposure to carbon monoude might also mean that
more ymmature and vulscrable thssues are exposed
to carbon monaxide It i possiblc that starting
1moking at & young age is a factor of importance foc
the development of artenoscierotre vascular dis-
ease,

The number of patents who ceased tmoking d 1
g the lvestygated S-year perfod was pot greater
than the number of those who stopped  spontane
omly m the control group  All patients 1n the IC
group had been given sctive antl-smokmg adviee
Burt et al () reported that ap to 605¢ of smokers
who suffer a heart atteck and are actively advised to
stop smoking art non-amolers one year afterwards
and the same tendency has been found in a Tocal
material (to be publsbed). This may of course be
dne to the fact that a heart arack is ofien more
dramatc and may mmake the petient rmore recept] ¢
to anti-smoking sdvice However the earber ooe
begins to smoke the more firmly founded ought be
the smoking habit aod 1if 50 thay may be of m-
portance 1n that the IC paticnts seem to have ddTl
culty m pving op amoking.

In this stody we have not had the opportunity to
Investigate the smoking habrts of myocardml mfarc
Bion patrents. but this will be dooe jo forther studes
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STUDIES IN ASYMPTOMATIC PRIMARY HYPERLIPIDAEMIA

11 Clnicd Findings

Anders G Olsson

From King Gastef V Rescarch Inditute and th Department af [ termal Medicime (Liptd Una)
Karolmsla tnlim 61 Spocihoim, §  den

ks beea performed om 183 make and 126 female ndakt
sabjects with byperiipidaemis. The sammple was re
crulted frem 19000 sabjects screened ot & bealth
coutral ernire who kad an inital serom cholestersd
mdor triglyceride (TG) esncrntration sbene 354
my/100 al and 3.50 mmol/l AN were sbjectively

byperiipidsemin were
Mwmm}yﬁﬂﬁmﬂl
phoresls was made on
llluikm hd-dh; coutrol greups with ‘moR-
yplog of bypeciipoprs-
rzh-h(ﬂl-l’)rnpcrﬁrnrdatwﬂhguﬂn
madified gystem of Fredrickson et al. Compared to
contrals, sobjects wito had devated very bow den-
oy LP (VLDL) (types (1B, ML, IV xnd V) were
mers vhese, wiile subjects with type T A ALP were
thocter There wers mere sookers smeng men with
type IIR and wowsen with type IV HLF than [n the
conlrel greups. Arces corsese was seen bn 29% of
centrols amd bn Ligher frequencies b types ITA snd
OB A posithh  cerrelation extsted betwren the fre-
ency of grevs cormese and the e low demalty LP
tholesterol 1o the dFkrent types. Multiple teoden
nthomats (v=11) wers found excludvely (n type
TAHLP pahrar cxmthomiata (x =) saly bn the pres-

e male with type V HLP The meas FSR way
Encreased tn all types of HLP The Mss S-GPT and
ric ackd comcentrations wery higher 1 type IV HLP
Ix both sexrs than tn the coutrel grewps. fs men

Certam  clmical features of primary byper
Lpoproteinsermis (HLP) arx el known Onc of
them Is the high frequency of stherosclerouc dh-
e Other well known cifeical Gindmngs are for
example xanthomata There is however po gencral
cfimcal descripton of the diTerent kinds of prmary
HLP The purpose of this pmper 13 to report clzucal
findings in 2 sample of apparenty healthy subyects
who presented with marked HLP at 2 health controt
screening. In paralie] studwes of the ame subrects
the occurrence of precimucal signy of arthero-
scleronds with differcnt locaboes was assessed
20 10

METHODS
The sammple of wbrects with HLP hxy been descrided o
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Table I Age body weight body height welthtthelght (W [H) index and body surface area (BSA) in men and
women [n the different HLP groups and In controls (C) (meantS.EM and range)

Group Age(y) Body weight (kg) Body helght (cm)  W/H Imdex® BSA (m¥
M
c 5 LT MW ILI4(05-1205)  17BEI(16-197) 097+ 02(TS-14) 193+ Q2 (13641
N 33 48 (1-6) TIIEIR(522-1010) 1771 (170187 0991 @ ( 6130 194402 (1 70 09)
WA 31 423320 -62) TLSE19(320.97.5) 175£1 (162 185) 098+ 02 (76-1.34) 188+ 02 (1 €319
1B 14 $3% (0-61) 773kl (69.0-843) 17651 (164-186) 1@ @ ($4-113) 14 @ (I 73~ 00
u 11 50+ (0267  763+1.7(59.5-88.00 17613 (160-128) 101 @ (81 | 16) 1921 03 (1.6u-.08}
v S 47E1(25-70) K22E00° (3.0-111.0) IT6X]1(164-193) 109+ 01 (X5-1.61) 190l (I 733D
v 3 216(06-60) HEL80(749-1005)  IMOL[(IT8-181) 106+ 09 (H-ILb) £4E.08 (19 20)
Wome
c 69 3 £1(24-73)  610%10(45.5500) 16521 (15 -179) Q.94 01 (73-1.33) 167201 (L4 197)
N 3 H4E (2565 6,911 7(433-90) 16451 (13 178) 099+ 0 (651 ) 162302 (1 431 1)
A 46 5611 3 7)) &0S+]1(470.82.0) 16241 (150-173) 097+ Q2 ( 78-1.32) 1642 03 (1 £2-1.95)
IIB 12 3632(48-62) 633+..9(51.2-89.0} 162 (150-170) 102+ 04 (381 41) 1 671 03 (1 43-1.84)
n 6 5313 (43-64) 723349 (56 0-91.5) 1653 (135-17) 1 122.07 (901 43} 179506 (1541 9%)
v W M A2-6)) S83E13 (315522 1EL1(IM4-175  109+.0 (70138 174102 (13- e))
v 14 527 18 ass 155

body welght (kg)

Calcultedas sy belght (cm)-100

Calcutated a3 (body weight kg™ (body helght, cm ) ™x 0.007184 (4)
dacestn at

Normal type at LP determunation despite hyperhpl

wreewmy.
~sigmficant diference winst control groups at 3 | nd O 15 bevel respectively

ble 1) T spite of the high cut-off palnts far the inttial
{screening) serum cholesterol nd TG vakses at the bealth
control centre a oumber of mbpcts were cimsifled us
having a normat LP pattern based pon the results far
scrum LP conceatranons determned ow the sampls
taken al the Liped Unit 1 farther snalysis of the daa
these wbjects wall be treated s ome growp of HLP
mamed N
mmmleumhﬂmcd standardzed
WHness, presemt
dm-cul:u ymmmdnulmm!,[ndy
ry smoking nd akcohol habits. Persoms smoking
=~ pipe or cigars dauly at the time of the screen-
for serom lpw! were clivafied @ amokens Those
“o had sopped  moking before that occamon but had
smoked for tleast fiv years were regarded a3 xemok
ey All subgect were shed sboul thet smowthly ege
conumption of st and wine  These figores were com-
erted rio grams of akcobol One botthe (79 ¢l) of wine and
spirll w s conudertd equal o 60 nd 150 g wbsoluse
alcohol respectively
Bewde root ne physcal exarmpition special attenbon
wat directed wow rds the Cnding of wgwats of HLP
Arcos comese was disgaowd wbereve  disunct white or
grey arc of complete crcle oukt be chearly seen tude the
peripheral margin of the  ornca Palpebnl Lasthelaymt
were dhided nto waghe and if a1 beast two on Syeuds
multiple The presence of tendod wathomata was as
1c11ed by lnspection and palpation of Lypical locanons asd
was divided | to solitary and mutthipls ranthomata
Body werght was measurcd w thoat coat ot meket sad
1 kg was subtracted for Lhe clothey Bady besght was
determuncd without shocs Based on these meawrement
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wesght/eeight (W/H) imde  and body surface srea (83A)
were cakeulated

Except for the ESR desermined at the Lipid Unit by the
Westergren method i plastic tubes, all aom-epid method
reported here ware routme methods of tke Deparment of
Chmcal Chemistry Karobmska gukhuset. Thus oo spech!
sfication wa paid to thers determunations s being partof

research project During the course of the stedy po
major changes of the methods were mde aod sarples
from the control subect were mierspered with sampdes

analyser LKP 8500 Serum unc scxd wa by
the urcase method | ghocoss toferance teyt (IVGTT)
wa performed In the morming after n overnight fast The
everiing before IVGTT the subject were prven 30 g giv-
cose by mouth Twentyfive g glucose was ghe In-
travencusly The est mation of the hatf-hfe (T]) of ghwcose
w  based on 10 blood ghicose determunations of blood
samples drawn with S ntervab begmoesg 13 min afier
the mpecthion The el m natson rate 4 valoe wa des

0693 100
termuned mccording Lo the cquaton L= 13

Blood glucote wa determined by the ghacose 0 kst
wathod

Conventionsd  tetisucal method  were ueed for the
alulations of te  rithanctic mean asd § E M For com-
partton of qustitative data Stodent 4 test unparred da
t, was mied To compare the dufference of proporton
the F ther exact probabubty test (26) w  used To de



gest munber of variables. By chance alowe 5% of the
ralees ax be eapected to be bagher thua 1.96 or lower
thaa |.96 cven If there were mot troe deferences of any
ko between tho HLP groups and coatrols. Statistical

at the 5% bevel aboukd therefore be in-
wrpreted wih caution.

RESULTS

Anthropom tric Jas (Table I}

In men no d¥Terence in age was foand between the
controd and HLP groups  whereas women with type
1A were older Lhan control women. On ana crage
the females were 3-8 years older than the males.
Men and women with type [V HLP were on an
average 6 and 8 kg respectively heavicr than con-
trols. Mean body herght did not differ between these
groups and the controls but both men and women
with type [IA were shorter than the coutrols.
Mea werght/helght index In men w th type 1B and
In both men and women with type IV HLP was
brgher then fn controfs indrcating that they were
more obese Mean ASA was larger in men and
woen with type [V HLP

Smoding habits (Table 1)

Among men there wa a higher proportion of smok
3 m lypes of HLP chamctenzed by efcvated
YLDL TG concentranons (types B 111 IV and
V¥ taken sogether p<0 05) compared to the control
Foup The oule controls sy well as males in all
HLP groups moked sbout (5 clgarettes dally The
mean nomber of years smoked and the perceatuge
of tnbalers daf not ddfTer between cont ols and HLP

As
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Table Il Smoli ¢ kabits in the different HLP
growps and in controls (C)

Ex
Baiokers  wnokers

Group ) 15%)
Alen

C » 45 7
N 3s 43 17
oA 3 4 [}
us 14 » 7
n 1 (2] ’
iy L3 7 5
v 3 87 [
Fowmen

C Ld 2 [3
N 3 39 7
nma 4 30 2
B 12 1 o
i L3 17 °
134 30 &) * 10
\s 1 100 0

***msignificance at the S and 0 155 feve! agaserst control

rroap.
N see footnote to Table I

groops  About 0% of the men o cach group
smoked a pipe Mak exsmokers were most fre
quently seen in the N group

Among women with HLP smoking was most fre
quent in type IV The mean consumption among
the controls and the women in all HLP groups was
14 ogarettes duly

Arcxs corneae

As the occurmrence of stigmata of HLP (Table {11}
did not ddfer exscntially between the sexes the
results are grven for males and fermales togethe
divided [oto dffercot types of HLP and controls
The ordy HLP shgma found 10 the coatrol group

Table Il Stigmeata of HLP (%) in different HLP growps and In controls (C}

Xarhelwmaza
Arcws
Group cormess AU Multipie
S m 1 0 [
na & oz S e
na n e e~ 3
in 2% M 19 4
i 7 » 6 [)
v 14 u 2 1
4 pal a L

Tewdom xanthomata
Pajoar Erwptree
AR Mulphe oithometa  xacthorata
] [ [ [
3 0 ° 0
A5 e e 1 o
3 o 0 o
[ 0 1 °
] 0 ®
] [ ° P2

Acsa mwd poomd %7
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Table IV Serwm lipids lipoproteins and clinlcal findings In subfecis with xanthomata

Chol =chal { (mg/100 ml). TG {mmolfl}
Lipoprotein coocentratson
salucs VLDL LpbL HDL
Subj Type of
po Sex (y) Chal TOG HLP Chol TG Chol /TG 8 Chol TG Chol TO
Al ltdple 1e dom anthomate
H éd R 433 212 A 5 060 .5 - ns o® 2 oy
3 M +04 res 1A 15 043 33 - 8 06 37 on
3 d 35 436 4 ALA 37 114 3 - % 071 30 015
4 g 1 41 L4 UA 3 041 56 - w5 0 L 0x
5 d 43 301 137 DA 13 0s 3 - 417 113 3 o
6 s 2 36 18 1A 11 04) 6 - 7 04l 0 0
7 g 83 416 164 A n o - 0D H an
3 ? 41 A58 I 1A bl o n - 37 o7l k3] 016
9 2 36 ki) 0% I1A 3 00 .5 - ¥ oM 3 ol
10 ? 6l bi) 199 1A 7 09 - » 0M 62 o4
18 ? & 4% s 1A pa 099 4 - 7 060 s o
Falmar ranthomate
1 4 7 33 1A 3 L1s 43 + 4 0% 43 028
2 é 5 464 1400 a7 1025 28 + 9% 02 i 0%
3 éd 5 st 539 1s 23 u + 13 o0& 3 on
Erupth  1anthowet
[} 4 ¥ LU ) v 319 619 3 - 45 oM N 0%
E: d wrding to the code
lncimﬂmdmtd?idpuhepkﬂ:m&ydl}nmm
Left bundle ock.

was arcus comeae peesent m almost 1/3 of the
cascs Subjects with type [ A had the hughest fre
quency of arcus followed by the type 1IB and N
groups while it was slightly less common fn type [V
HLP A correlation exnsted between the frequency
cormen! arcus for cach group and {ts mean LDL
Icuerol (=093 p<0001). Complete circular
was most often seen m types 11 A (17%) and
1B HLP (1 %) Xanthelasmata were found in all
HLP groupy mcludmg the N group most frequently
intype IIB

Tendon xanthomara

Tendon xanthomata were ween mostly but not ex
cusively in type I Three subjects with tendon
xambooata in the N group and mlhcly-pclv
group had initial serum chol

w1 9 years below that of other males with type I[TA
HLPand 4 of them were below 36 years of age The
meanage of [I A X women was similar to that of the
other type 11 A women Inhial serum cholesterol
concentrations were above 400 mg/100 mi in all but
two of the IT A X subjects In nine Il A X subjects
fnitial serum TG was below © 00 mmol/l In type Il
A X men mean inth! serum cholesterol was around
50 mg/100 ml higher than that of the other sabjects
withtype 11 A. The comesponding figure for women
was around 100 mg/100 m!
Fc-fbot.hnnlemdrernal:llA X;rmpsmemn
total serum chok
from the first (screening) to the secood (LP
analysis) determunation to the same degree ay for
the whole ITA groups Le around 10% for the
rmleslndﬁ% for the females The higher total

abave 350 mg/100 ml

Muttiple tendon xanthomats (Table 1V) were
found In 11 subjects excluuvely with type 1A
HLP- they will be called JIA X subjects (6).
Twenty two per cent of the men and 95 of the
women had [1A X Mean age of the 7 [1 A X men
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in 1A X sobjects were
attributable to higher LDL cholesterol concentra
thoms 1n thhs condition as nerther YLDL cholesterol
nor HDL cholesterol differed greatly bermeen
11A X and the other type 1A subjects In both
male and female [[A X groups initial serum TG was
lower than in the remalning type [I A population.



Exercise

ECG ST m ESR
deprescdon {ceee) (tnm/h)
L] 93 11
41 1ns 9

) 10.0 kT
. . 10
[] 1o 1
43 108 L
47 119 n
42 103 15
41 100 1
a7 s ’
- 120 t
¢ 188 n
41 13 10
a“ s 43

Thls corresponded to & lower VLDL TG concentra
tioa g 1[A X. The cholesierol/ TG mtio in VLDL
w1 often high 1o these sutfects (19)

The peevalence of ST segment depreasions dar
g exercise ECO (20) and sigm of perphenal vascu-
&7 disewse at digial polse plethysmography (21)
were assessed 1n all HLP sohjects. Two of the sev
A mxen and two of the four women with T A X had
‘Behaemic™ ST seyment deprexsions denog exer
ch¢ (4 1-4 4 accordlng to the Minnesota code) The
t:!ypellA-menhdlldlhmkbnnch

Nonc of the IT A X individuals had  patbological
dieil putse piethysmogram in the study of the
Petiphera] crrcalation indeating absence of signs of
Peripheral vascular discase

The canse of death of the 22 parents of 1A X
wbects was known 0 12 cases Six of them had
@ed from myocantul iafarction. the fathers (1=5)
LA ®can ago of 70 and the only mother at an age of

Seven cases of myocardia! infarction were
koowa among othe relatives | three of them be
fore the uge of 60 Angioa pector! was also know
Inteven cases iﬂfmoflhembtfu‘tﬂf\mu{bﬂ

I Toowy

A ic primary kyperflpldoemda 11

481

Intermittent clavdcation among retathes of [14 X
Individuals was known 1o two cases above the age
of 60

Palmar and eruptive xantkomara
Two type [ males and one mate w th serum typed
w3 ITA HLP had palmar xanthomata (Table [V)
Both the serum cholesterol and TG of the lLaner
subject were elevated at screening By the ime of
the LP determitation bis tota! TG had however
decreased to 28 mmol/l and the VLDL TG coo-
centrabon was below our arbxtrary opper normal
liut (123 mmoift). LDL cholesterol was above the
upper normal limmt (20 myg/100 mi} YLDL
cholesterol was 53 mg/100 ml pving a high VLDL
cholesterol/TG rano  Electrophorests  howed a
‘floanng S-LP"  This subject thus had & clmical
mcture of type 111 HLP but his serum was 0 ped as
ITA in spite of the presence of  loating 5-LP
This was & consequence of the anrent critena for
ciasification of HLP (1) as hus VLDL TG were not
elevated while LDL choleaterol was Two of the
subsects with palmar xanthomats bad ST segment
depressions during excrcise and one bad a pethotog
keal pulse plethy indwcat bet
peripheral vascular dsense

One of the type V subects had eruptive xaoth-
omate of eibows and buttocks His excrmise ECQ
showed ST segment depressions

Laboratory findmgs (Table V)

Men with type 1V and women w th type 1B HLP
had lgher Hb concentrations than costrols. Thus
ixreased Hb coocentrabons were seen 1o HLP
types chamactedzed by elevated VLDL TG con-
centmtions. No correlatron was foond between
VLDL TG and Hb concentration.

Mean ESR was higher in males with types [[ A
11B and IV HLP and in femates with types N 1LA
B Illand IV HLP

S-GOT was in peneral not efevated 1+ HLP |
type IV HLP S-GPT way elevated compared with
the controfs | both men and women (Fig 1) Be
canse of the shewed drstribution of S-GPT a
ugruficance test was also performed on logarithma
of S-GPT The results were eqmal TH  incresse
was due partly to a shift of the whole distribotion of
type 1V S-GPT towards lgher kv efs and party to
& grest 1 mumber of markedly elevated S-GPTs in
type IV men and women. The de
S-OPT onage body weight alcohol
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Table V Laboratory findings &1 subjects with diferent rypes of primary HLP and ix controls (C) (means

iSENM)
Hb ESR SGOT
Group (g0 ml (mm/h} un
Men
c 14801 97+10 1.3+ 0
N 33 151302 121218 17518
nA 31 M3l 179426 102+10
nB 4 K303 313268 103409
m 11 146304 174446 97104
w HM15.01 133413 116108
v 3 157202 337191 nox12
Vomen
c © 135101 12011 55403
N 31 138302 19325 98107
na 45 1620 .7+21 95104
1B 1 141402 BO4 7 29407
m 6 1364058 300+44 11217
1 30 139+0. 49326 11310.8°
v 1 150 n
= sigrificant ddTerentes apuas
Percentape of subgects with dabetlc or

N see footnote to Tabke L.

TG and serum unc ackd concentration was studied
by muluple regression amlysis. In type IV mates
S-GPT was sgnficantly negatively corelated to
age and pout ely to VLDL TG In femakes with
type 1V and male and female comirol groups no
correlatioms were found

Unc acid was increased 1n male N group and In

thibe tale and female groups with type IV Thes

s further sindred by regression analyws mbng
agr body werght VLDL TG and S-GPT s inde-
pendent  arables In both men and women {con-
trots+al]l HLP) the serum une scid concentratron
was dependent on body weght (p<00? and
p<0.008 respecuvely) lo sddibon 1o fermales It
way also dependen on VLDL TG (p<0 005) and
akobol jatake (p<0 01) If the same calculation was
apphed to type IV males only VLDL TG was
sgoficantly comelsted with serum one aad
(p<0.02)

nGITr

For practical remsons IVGTT could be performed
only in subjects with HLP No sgndficant ddTer
ences of mean & valoes were found between ddfer
ent HLP groups The proportron of pathologic and
borderline L values tended to be hrgher 1o groups
wath VLDL TG clevaton.
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wvaTT

S-OPT Unc meid
um (mg/100 ml) 4 sm Lo SRl
92109 51101 ~ -
103108 6040 1334009 3t
89306 35.6$03 1392010 12
10613 52403 145101%
105115 50402 12414013 43
134408 60101 ** 1241005 43
a2 5904 oo 6
72403 17401 -
[ 2348 41102 173008 3
73104 31910 1511009 20
10.1£19 43+04 1333006 R
0319 33404 149019 17
IR EAN 49302 1478011 2
13 43 [

[« 25 1 and 0 15 levels respectively
slocoss tolerance.

DISCUSSION

1o the different HLP groups men were generally 3-8
years younger than women. This was probably
in part duc to the higher age of the women attending
the health control centre The mean age of women
was approximately two years sbove that of men In
the basal health cootrol populanon. [n addition
sclective mechanhma could partly explain these age
differences withm the HLP sample s it by well
koown that in general mschactmc beart diseass in
men precedes that of women by several yeans (153
All subyects with ovent carthovascular disease were
exctoded from this study

HLP subjects with VLDL TG elevatoa werc
more obese than controly  This b in agreement
with the climeal fact that subjects wnth hyper
tnglycendaemia are often moderately overweight.
In this study both make and femalke type 11 A sub-
sects weighed less than controls. This corresponded
10 a shorter mean body beight in this type of HLP

The percentage of smokers in male and female
control groups is in agreement with fovestgations
on smoking habts of the populations of correspond
ing age groups In large Swedish cres (28). The
proportion of male smokers in the groups wilh ele
vation of VLDL TG (type iB Ifl IV and V) was



oS PEEd

Fig ! SOPTI men wad women with diTeread types of
Ipperlpoproteinsemia

ehrrated seren N=subjects with ooreml in
Pettern fa apite of hyperlipidasmin at screening. The horf
indicate mexan yaloes.

Eigher In this city the serum TG kevels for make and
&mkmokcntnvehcml}mlnbchiﬂveru-n
for non-smokers (7) Similarly Gofman et al (11)
feported an elevation of VL DL In young men smok
iirrn:«':lhm2\Jcl5|remrsnd-y One posmble
mechanlsm behind this floding ks that smoking in-
Crexies the mobilzation of free fatty acids (FFA)
frown adfpese tasue (14) FFA coukd in turn be ex
tacted by the liver (3) Incorporated Into Ifver TG
*ad secreted a3 VLDL TG (™) Aother posaibility
't;n::‘ll?dm and non-smoken have comtitu-
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primary

therefore be questioned whether arcos comeae re
ally shoukd be calied a HLP stigma. Its assoctation
with serum lipids has also been questioned (9 16
23) However m there waa a highly significant cor
relation between mean LD cholesterdl for each
HLP group and for the controls and the frequency
of corneal arcus, i Is concervable that the concen-
tration of LDL cholesterol has a direct influence on
the deposits In the cornea. It scems therefore st
flable to call mrcus comese a HLP stigma but
the ‘threshold LDL cb ton—if
any—or arcus formation must be much lower than
the arbitrarily chosen cut-off point for type I HLP
The clinical Importance of arcus has furthermare
been emphasized recently (25) by the finding that it
ts & risk factor for coronary heart disease odepend
ent of both scrum cholesterol and age

Alo palpebral xanthchamata were found at
moderate LP clevation of dfTerent types but most
often intypes [1A and IIB

In contrast to arcus and xanthclmsmats, HLP
stigmata Bke tendon xunthomata, palmsr xan-
thomata and eruptive xanthomata were relanvely
fare and were d by h:igh LP
tions Maltiple tendoa mnthomets were ody seen
intype HA HLP

Eleven subjects with type II A HLP had mul-
tple tendon xanthommata (11 A X) Sthudies from
Scandicavia kave shown that teodinous xanthomata
are with hy hi tsemia and
premature ischaemic heart disease (12 17) The
nules with ITA X In the present study were
younger than other type 1] A maks The reason for
this was protmbly that older [1 A X men already had
. ped symp of candh kar discase and
thus had been excluded from this asymptomanc
mample of HLP subjects However the oldest
IJA X men was 55 and the oldest wonmn 63 years
of age, indicating that marked hypercholesterol-
scmua could be symptomieas tp to a rehatively old
age Sigm of coronary artery discase were frequent
in this group (207 while aigns of periphera! vascolar
dnemc were absent (21) Half of the decemed
pumual[]Amejccuh.dd:edtrommyoanﬁl
These findings e probably comsistent

which also jofl the serum
TUT::reunuom

octurrence of stigmata of HLP jn difTerent

YPet hax been k before (27)

with a gentetic transmasion of type I A X
One case with eruptive xanthomata was scen in
with extreme VLDL TG elevation

y
The most prevalent HLP stigma seen in this stady
;Blmncumar_ It was also seen to a great exbent

sablects with moo-clevated serom Lphds {1 could

Palmar xanthomata (3 cases) were oaly scen
presence of “floating S-LP"  though onc
a3 A HLP Based on this material and
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ence from other studies (10 .2) HLP stigmata
found at a health control might therefore be divided
h\m peaceal (m:m comeac xanthelasmata) and
k te h ype ILA
palmar xanthomata=type Il HLP and eruptrve
xanthormata=type \ or severe type 1V HLP)

Men with type [V and women with type [[B HLP
td higher Hb conccatrators than controls. The
differences observed in thit susdy between HLP
anyd control groups are small and inconclusive In-
creased Hb coacentmalions were only scen (n
groups with lecremied VLDL TQ

aleohal consumption and elevated serum uric ackd
level Is well known (18)

Although all subjects with pout were exchaded fn
the present stmdy (19) both male and female type
1V groups had increased serum urke acud conceptra
vons when compared to the control groups This
was further analysed by multiple regression The
unc acid kevel wrs sigmficantly rebated to body
weight and VLDL TO comentmtons, but oot to
ege In femades it was also correlated (o the stated
alcohol imnkz This u.rucm that the uric scrd con

dently b ined by several

As Hb s ined spectrop Oy and
VLDL absorbs light high VLDL concetmtions
might give rise bo fulsely hugh resdmgs Thes might
atleast in part explain the higher Hb values seenin
HLP
The high ESR found in HLP s discussed else
where (5) and fs not believed 1o be caused by the LP
intefering with ESR but to reflect underlying vas
cular dhease
Both men and women with type 1V HLP had
higher mean S-GPT volues than comrols This
might reflect a hgher extent of damage to the liver
cells in type IV HLP Such damage might reflect
a greater exposure to agent  affecung the Tiver on
the one hand and on the other a greater suscepti-
ahty of the Liver cells 1o those agents in type IV
HLP One posuble mechanism for the first alterna
/¢ n an increased akeohol consumption among
1V whpects Among men with type TV HLP
was a higher proportion of subgects (51%)
1y ovnwmption of 250 g alcoho! or more
monthly then among controls (V%) (<0 01)
Among w ymen with type IV HLP there was an
insgmificant!y higher proportion of swhjects siating
a consumpion of 1.5 g alcohol or more manthly
than among ¢ mrol - However no correlation ex
idted cither between alcohol lntake and YLDL TG
or aleohol intahe and S-GPT Therefore no cause
effect ret p conld be hed berw een
alkcohol consumption and elevated VLDL TG con-
centrations of Iner dammge in the present study
Serum TO #rch are reported (o be clevated in
sout (81 1o subjects selected on account of thrs
dignoshs no comelation eusted between serum TG
and serum uric acid bevels Berhowitz ( ) reported
Mp‘»cr uric ackd fevels in matrents vum hyper
trigtycerkiacmla and a gl be
tween serum TG and onc s kevels m these sub-
Jects. Furthermore a poytive association between

Acte sved pcumd 157

lud body weight sdeohol coa-
sumption and VLDL TG In subjects wmith HLP
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STUDIES IN ASYMPTOMATIC PRIMARY HYPERLIPIDAEMIA

Il Physdcal Working Capacity

Lars-GBean EheJund and Anders G Olsson

From the Deparime 13 of Chnic | Physiology and [ sernal Medicine (Lipid Unlt)
Kerolwrla gulhusct and King Guisaf V Research Instiarte Stockbelm, S eden

ANSTRACT Ooe-hundred-and<ixty msfe and 123
femsle smbjects with 1t

bexrt dncase (IHD) o many clmceal and
i ! studies. The mechamsm behind

ryrap primary
Iy periipid sectia (HLE) selected from a health centrol
centry bnve bren studied with a heart rate (HR) eon-
troded exrrcise tewt. The seram cholestersl and/or
TG &t screewing were sbove 350 mg/100 mi nod 3.5
mmelf, respecthiely A a referemce gromp 49 malke
md & female age-matched sabjects from the samme
£Tatre with peTwm cholestere! below 300 mg/108 ml

maiees wad ) ping were performed oo all HLP and
sotrel swbjects. The sahjects were dhided fnte two
M oo 36-50 and above 50 yoars of age Men
wih ol fypes of HLP had kower worklng capacity
exprwmcd [z Winy @6 Wge, than comtrols, mast pro-
wenxcrd fn the younger age growp. Yornger women
“i trpe HA kad lower warkdong cipaclly than
Ohelr comtrabs, Afer correction for varistion In body
;‘W-ﬂlpl‘henrmindl Y Jower
e 1 iale types 1A (11%) sod IV (21%) and
female type [TA (11%). There was ne difference
1 maiollc BY during excresse between contrels aod
HLP The total exercie tie acd foal HR did oot
T o comtrsl and HLP sohjects. Dyomamic
Srwamtry was performed in 102 of the cusle sabiects
=d 4 sigaificantly lower slta) capeclty was found in
ELP meblects compared with conirols shier correc
fom for \griation [ age, weight wad Beight. No dif
Fervaces wery foand tu the maximal flow  alves. The
Sowrved difkerences tn werking capacity between
o0trely aud HLP sabjects are cxpiadned by » differ-
X218 troke Volmme. The bewer stroke volurses [a
™tk tpes ITA and TV and femade type 11 A con be
Eplalsed by @ Jomer degres of physical fitness, by &
ComCM geactic facter remiting b HLP asd de-
:"'d'l:ﬁz\!lmcby-k-d!xﬂ ¢ myocars
fwction [n ITLP subfects.

Hyperfipoproteinacmia
(HLP) hat been shown to be
o Importance for the development of fschaemic

this assoctation s most probably through an in-
crease In cocomary atherosclerosts promoted by
HLP

There bs an assochation between serum kpeds and
physrcal activity Physically actve sohpect hanve
Jower cholesterol and triglyceride (TG) Jevels than
others (6 8 11). Muddlc-aged rupners are reported
10 have kow er serum TG and low denuty ipoprotein
(LDL) cholesterol concentrations but tugher high
density lipoproiem (HDL) cholesterol con entra-
tions than others (28) Very lLitle 15 however
known about the physical working capacity 1o ub-

Jects with hyperipidzerma,
1n 8 study of asymptomatic sabjects with primary
HLP { ™ an exercrse ECG was performed to de

termmne the frequency of ST scgment depressons
dunng exercise In the present study the phymcal
wotking capucity was evahuated In these subjects
as the desgn of the exercise test also permatted &
good estamabion of the functiomal capacity The re
sults were compared with a reference group w th
non-elevated serum lipeds Quantitative [poproten
(LP) analyus was performed on all HLP and control
subpects in order to refate differences in working
capacity to LP coocentrations

SUBJECTS AND CHEMICAL
METHODS
The pocedime nd (e metbod.for verom brad
ey aisows tave beca reported ehexers (1)
[ erenes serem kpeds were anatyzed on sboot "0000

yuzbpects awend| bealth control centre Tw o-bondred
mdcqhkr—dﬂ'-‘ abov 3% yeans with wrem

chotesterol levels above 1% mg/100 ml adfor serues TG
bove 35 mumoll but wathoat deagnow o sympioms of
ndary HLP ipease chabetes oc

Acta mpd scond 187
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Table I Anthropometric data in sebfects with diffe ent types of HLP and In controls (C)

Men W omen
Body weight Body helght Body weght  Bady height

Group =& [1¥1] (em) (kg) (cm)

C 49 T4BL1 4 17821 &0 610109 16541
N 3 762417 1771 30 619416 16341
1A e ] T29_..1 17551 45 398411 tett
ne 83 »%0+13 1761 12 615%29 16,42
m 9 13343 175+ 6 717443 16343
[\4 L H TR0 17541 3 630+18 183t

=snificant differences

1he control gronps et the 5 L and 0 158 beveh, respectrvely

wpainst
N indicates sohject with normal LP type detpute hyperbpidaemb at screemng.

Wypertension were nvestipted Nooe w
drwg trestment. One-humdred -and -aioe age-matched male
and femake control subjects from the weme health comtrol
centre with serum chofesterol below 300 mg/I00 m! and
TG below .0 mmolA were offered the same Investiga-
tons. Except for the serum bpids the same criterds for
partichmtion were apphed to them. The momber of and
ressoms for exchasions of HLP and cootrol suhects are
given ehuem bere 211
About thiee months afwer the hyperhprdacma bod been
dagmosed In 8 subject the fasting concentrations of
cholesterol and TO were dewrmuned o each of the very
low (VLDL) loi(L.DL) od high tHDL) density LP chass
after . LP
pnrcrck-amphaeu = a4 rin 0a whok serom and oo top
and bottom fracuons after separntion 1 d=1.006 Typing
of HLP wa performed accordngt Fredncksoactal (1)
a moddied by Beaumont etal ()
All HLP and control groups  re dnded imto tw age
groops 360 (yourgr group) and above 50 years (older
1o Boac of tht HLP groups did mean age difTer
fcantly from that o the control groop. I pite of 1be
cotolf port for the umual (screenmg) scrum
lestevol and TG alues at the health comrol centro
umber of ohiect were clof ol as haning  mormal LP
pattern based opon the resalt for serum LP concentra-
tons determuned oo the sample aken at the Liped Unit
The posuble reasoms for thrs ba ¢ been disemsed C1L In
the further amlyan of data thess subsects w 1 be treated
nascrart HLP groop named N

whyect ¢ estmax
prhyscal sctovity of T work If they tated that they had bad
reguiar phy sical trunmg wdfloent W cause treatblessoes
st least once 3 meed for the List year they were reparded
a3 phy theally acth ¢ subyect

PHYSIOLOGICAL METHODS

Exercise tests w ere performed m the sttrg postion on an
chectricaly braked becy che erpometer (EAM 370 Seemews-
Elerma, Sweden) controled by a beart iate (HR  coatroller
it (EMT 52 Stemens-Elerm) whch automaticalty sd-
Justed the work load of the bicycle so that et pre

Acta med scwnd [V

selected HR durig » ork could be obtalned (9 10) By this
method  direct measore frscad of an fntra- or extrape-
Iated wis schieved for the work performed ata HR of 130
(P 30}, 150 (W j0e) andd 170 (W) beatafindn, Wiy was osed.
an expression for workieg capacity The subjects exer
cived for 6 min on comsecutive loeds beginamg with a HR
of 90 beats/min i individush sbove 56 yean of ags and
with 110 beats/m!  in younger sobjects, increating evary 6
mi by 20 beat/mls The cxercise » 3 contisued until
fatigoe or in  few cases earfier K marked ECO clooges
were observed The work Joad and HR were continuously
muﬂdmmhkmmﬂaﬂﬂvww )ndlbtmu.l

work by clectrical
Tkﬁmmwmpdiubhhhﬂud‘dm
beads (CR) were taken before and afser exercise. Doring
exercise 6 chest-head leads (CH) were recorded coofine-
ously The ECG was recorded on an ink jet recorder
(Mimgograf 61) with a Ume constant of J sec and  fre
quency response up to 700 Hr. The same ergometer ¢
sed dunng the whole stody and the cakbration af the
ergoeseter wa regularly checked The performance of O
ECG recorder was ako checked seven! times whh e
pect to frequency responss and accuracy of paper spetd
The dugoostic ECG was recorded ad & paper peed of 30
esnsec. The ECG at rest and dorfog  ervise »a in-
by onc of ws (L0 E.) without know iedge of

teads (23). BP was measured in the beft arm with the coff
method wiing caibrated manomesers

Before exerche resting ECO HR and the systolic ssd
dasolic BPs were moted with the patient m the sapise
powtion after 10 min rest. During exeroise systohc BR
were measured during the 3 i st esch HR bevel Breaik-
g wat counted doring he 3 min Betwees
resting ECG and exercise  standardized orthostatic 16
w2 performed with § mia standing end recordiag of HR.
ECU and BPs after 8 min.

Ventitatory test » erw performed ba 7> e HLP and
male control subcts with  spirometer at ty
Bernstens ot a1 (4) moddied to ghve 1 chectneal sl
outpol. Thi sigml was amalyzed by & comput 1 propst



sa m [BM 1800 and vakses for matic vital capacity (YO}
lncirkag fovced vital capacity (FVC), foreed expimtory
weimme 0 [ 3¢ (FEV o) and sl volurtary vestia-
tt  ere obloed with cormesponding cormal
values derlved frooe age, s, height and weight 3 K)
A chest X-ray with determination of relatlve heart vol-
wne (in sandieg position) wa  performed within the cis-
cal oertzm of the bosphial.

Srthncal methods acronding to Soedecor and Cochran
an. Segrl (24) end Hald (13) were uaed and the data were
procened on - compater model Hew hett-Packard 2000E.
bn the presemt paper tests for algnificant @fferences be
teeea controts ead several HLP growps divided (oio thiee
gy catrgories have been perfarmed for  number of vark-
et By chance alone S of the # vakues can be expected
o be blgher than 1.96 of lower than 1.96, cven W there

RESULTS

Ankropometric data The relevant anthropometric
data are given in Table I The resalts are discussed
chewbere (20)

Phrsical activity (Table 11) No sigrificant differ
ence m stated regular physical activity doring time
off work was poted in maley. Coatrol women stated
Tegiar physical activity significantly more often
thaw sy HLP group except type 11

Chreslatory data

Alrest Mean resting HR and systolic and dastolic
BP i the defferent groups are given In Table 111
Men ith type IV HLP in the younger group had
resting HR than controly. In thes group of

HLP there was an ifverse correlation between rest
2 HR and v orking capacity (W) and the higher
wHRlulemmMmfwyﬁM'°
mbnrwndhuc-p.dly The same group of
subgects abso had a higher systolic BP than
comirhh No correlaton between resting HR and
;mnlr: BP withia thix partecular HLP group was
2] However a commelation was found between
:::;ﬂh; HR and mean resting systolic BP in
H”;mm HLP groups of 36-50-year-okd men
- (Fig 1) indwcating that the increase {n BP
r)T!I:Irnﬂd to the Iocremse In HR. Women with
‘mu:lilndleedlbavewyﬂnbdmﬂwf
o Indd'ml::[BPl thaa the controls which

R

l;:::mﬂc fest The mean standing HR and
BPand the dfference in HR and ystotic BP

As fc primary hypertipid u 4%
Table Il Percentage of subjects stan ¢

plrvsical activity evler

Croup Me W omen
o 41 32

N 0 10
HA 3 n

ue 14 [

4] p2] 0

w k1] .
Symbals a3 1o Tabie I

between standing and supine posibons are g en 0
Table IV Men with type 1V HLP had a higher
standing HR than the coatrols this being related to
the hagher HR at rest. The orthostatic reaction
cvahated by the change in HR and sy 1t ¥rc BP from
supine to standmng did pot differ between he ddTer
ent HL.P groups compared with the control groups

The prevalence of ST T changes durng the
orthostatic test (22) was higher among mak  with
type 1V HLP than among coatrols This cooc med
mainly the smallest changes 1o T tcode § 4) which
was conslstent with the higher HR 1n 1l grwp
25).

Exerctse tesr The work loads at ddTercnt HR o
controls and HLP subjects are prven Table V.
Men with all types of HLP had lower mean working
capaaty than controls This ddference in working
capacity was most prosoanced 1a the younger age
groops Women with type 11A bad lower workng
capacity than the controls.

Total exercise tme finnad boad (W) and ful HR
(HR,oq) are prven in Table VI The total exercrse
time dd not difTer sigmficantly between contls
and the different HLP groaps W ey was gnificant
ly lower than In the conirols in all men with HLP
except type [T und m women with types N 11 A and
1B HLP HRa, dd pot ddffer cssentally between
the control and HLP groops of cither men oc
women

A3 W oo T3 and 1y were very closely related
to each other and therefore only Wy, will be com-
mented on below The values for Wiy were drrectly
obtaned m 965 of all subyects In the remuning 4%
extrapolated value were osed

Using multiple stepwise regression and partal
comelation there was a significant correlation be
raeen W5 and body weight together w th age both
in men and women. No signifleant correlatron was
seen between ¥ 0 and heart volume If correcthons

Acks wrd. womd 197
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Table [l Resting HR (beatsimin) and svstollc and diasiolic BP (mmHg) in men and women divided Into age

growps and npes of HLP and in controls (C)

Men
Reutmng HR Systobc BP Drastolic BP
Groep  Apely) AR 3650 >30 Al 60 >» Al 6% >0
c =34} 6712 6812 129t 12542 13414 nl 0212 233
L 49 s n
N 042 T3 ™3 13343 1314 13843 w02 0013 0t
0 u 16
1A 71 08 1L 1”13 17744 13058 212 013 F23
% 1 15
(13.) N3 7 64+3 13544 12844 1415 Nt s L iRa)
L] 1 6 ]
m 7043 6916 HEY] 133¢ 178 136t 8512 B B
x 9 3 [
1A 76t - kl3al 136+ B35t 13743 54! [ 53] N
L] sl 4 M
Symboh  m Table |
were made for the correlation of W . to body DISCUSSION

weight and age ehminatmg the Mfluence of those
factors there was a upnficanty lomer working
capacity in males of types [1 A and 1V [09and 13
Apmimua (119) ( 17%) re pecti ely than jn con
trols Alo males of 1vpe 1B and 111 had numerd
cally lower ¥ 150 131 and 131 kpn/man Among the
fermales only type 11 A had wpnificanly lower W .,
66 kpm/min (11 $}  fie the same corrections for
body weight und age
The systolx BP d ning exercise did not didfer
ficantly betweer male or fermle controls and
_ P subgect althouyh tpe 1T had numencally
~ ower aluesdunngexerc e (Fig 1)
Therespiratony r te ta MR of 130 beats/min was
signlficantly higher  the older male group with
type 11 B (-8 breaths/m n) compuared to controls { 4
breaths/mun) in spite of 17 lower work faad
Ventilatory data mu!  ViLal capacity (VC) was
89.57 of the expected  alue for &l HLP subjects
commred to 978 for the -ontrol subyects »
significant ddference (p<0 01) The ddTereace was
significant for types I1A 11B nd 1V and was most
progounced in type IIB VC 8517 of expected
value (p<C 01) A sipnificant ddTerence was found
In VC between smokers and nun-smokers in type
IV (p<0 01) birt not [n the other 1y pes or the control
group Forced expiratory volume in ome sec
(FEV Jor FEV did ot difTer betw cen any of the
HLP groups and 1he controls

Acsa med scwnd 197

In our study we have regulary calibmted the
ergometer used and standardized with repard to the
retative work [ntemity and duration of exercise us-
ing the HR-controlled equipment As HR Is an ex
pression of the rclative work intensity provided that
the paximal HR i the same (I} we thus have
provided approximately the same selative intensity
for all age groups as the older subjects worked ata
Yower absolute HR,

The oxygen transport capacity or physical mork
ing capacity is determined by three hemodynimic
factors stroke velume arteriovenous oxygen dof

™
e

Fy 1 Meas systobc BP in rehtion o HR ¢ rest mad
during exercise In 36-30-y ear-obd me  with duffereat iypes
of HLP and b cootrobs
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og HR Systobc BP Deaxstolic BP
' »30 >3 AN 36-50 >0 Al 6% >0
t’il Tiﬁ ;]’ﬂ 712 104 13013 22l Hi2 53]
,ﬂ 'ﬁﬂ gt_. 311y 12816 13314 LIE3) D13 92
- l'lil ;-;:4 13343 12627 13544 at] B14 011
4 7:1'4 7;11:5 14347 126115 15216% Hi* T 7ir
5;1' Tgiﬂ il 1016 47116 T84 TI4 LS50
b23 7324 Ziz 12343 1214 [k ) mt 7515 8112

fereace and HR (1 5 17 26). In the present study
¢ have determmed working capacity as the work
ioed which gives & HR of 150 beats/mm W As
HR Is kept constant, the varfation in W,y is thas
Induced by a varmtion i eftber stroke valume or
aneriovencus oxygen duference or in both The
size of the stroke volume 3 mainly dependent on
the body dimensions (body weight, heart olume
hlnuivdnme)uﬂthedegcedpbynnlﬂmm
provided that the myocartal function 15 normat and

not depreased by sy dhense (5 6). Artenovenous
oxygen differcnce at a certun HR {3 rather constant
for different indivadmls but lower than pormal val
ues are found m persons with hegh activity of the
sympathetic nervoms system (16) or to a besser de-
gree m untralned mdinduals Wi, bes been foand
1o be a good mdirect measore of stroke volume with
# reservation for a change 1 arteriovenous orygen
difference and provided that the exercise test is
carcfully standardized (17).

Table IV HR (beats/min) and systolic BP (wunHg) in standing posinon and the differenc  betneen

Htanding and supine poritions ( AHR and Aryst BP)

AHR standing- Dayst. BP stambng-
HR candisg supine Syst. BP stancing supme

Groop Ag(y) AN 3690 >0 Al 3630 >0 Al 360 >0 Al 60 >0
Men
¢ SI£2 152 8142 UE] 4t D D123 DR D34 2a. x4 132
N Hi2 M) DI DR D] [0 1554 IM%4 252 0t ~3:3
oA Dy @ 544 DIE] 1232 1332 1334 13534 ITTE6 237 B4 d1L
an P4 w237 KGE4 IS0 1321 1652 IBE4 1335 19E6 - 37 dH -1
n %1 g9x6 $034 M2 021 19)  DI%4 TR [(BE4 - 14 DD -1se
v BRI sorre 865) L2tl 1331 1331 13582 Dix. 0% -)Er —4x1 3E2
Women
c n 2 9%l 1512 16%) 17743 11643 134 0t 44 242
N ng 21”) l’:il BE. 141 023 I0%5 1233 -137 123 412
a4 0L mia B2 0% 75 (37 BI31 M6 DX - 32 2x) -1z
a P14 9215 915 N2 MED 123 I3BES IDE1 1444 —43) ~1¥6 —$x4
o H17  r1? P10 15r. ME DL [ZBEI0 LN 13Stl4 633 3X€ —1 34
v 90+2 A4 9013 14E] 1343 132] 12634 11925 13924 - 32 312 243
Symboby as in Table 1



477 L.y LACINRA GG A U UBOT

Table V Physical working capacity expressed as ork load (Lpmimis) at a HR of 130 beatsimin (W o9
150 beatsfmin (W 1) and 170 beatsimin (W W

Men
L W L4

Group Ape(y) AN %0 >%0 Al 36.50 >50 Al 1850 >%

c 813535 199£5)  MA+4 1044 L0766 MIES6 I 26360 13I8 11%%
) 3 a3 o 2% 2 ) u 1

N 06430 THEH0 TOS245 9IREIS  KOIEAD B4 451 1ITAEA) 1 OILI DD
2 14 13 2 14 15 b2] 13 1

A 690+33 9134 6RR:49 850439 B61364 BHOES| 1060234 1103176 1000 W
% 1 15 s 1 14 p) n u

s 636242 610470 63553 48 BO49 KIIETE  1OSIE6D 1044442 10%911M
14 3 [1 14 3 [ 1 6 s

1t 652460 6853113 €36_45 K263  §IILI4S TETi66 1 GIEIT 2210 %6490
9 3 6 9 3 6 6 3 3

v 636119 TS €I+ 61t | $85E2T K631 1092:27 1107433 1okStdt
5 7 Y] 0 a 3 © 43 u

Symboh as in Table |

A ddTerence 10 working capacity meght be a result
of a difference in body dimensions However using
stepwise multple regre sion and partal correlation
the difference remuned n male types J1A and IV
and femake type 11 A HLP even when the Influence
of body weight end ge i compensated for

Inthe onthostat ¢ <t there were no indicatons

of ddlererces © 7 pathetx tone between HLP
and controtgr s n  rmyof changes in HR BPor
ECG resuw | there should be only minor
N Terence v ont enous oxygen ddlerence be
)mm LT nge crase (16) A difference
Tabke V1 tw

achln (/R F  jmum

in stroke volume Is therefore a protble cxplanation
of the lower W, value in male types ITA and IV
and female type I[ A HLP

Therefore two main possibilities appear as ;
explanation foc the lower W,y In these groups of
HLP The first bs a lower degree of tralmng There
were no significant differences in physical activity
however between male control and HLP subjects
as stated by the subjects In the interview but sch
data are of somewhat limwted value as the same
truning stimudus can give different effects in differ
cnt imdviduals

lated xercise time (min) highest work 1oad (Weas. kpmimin) and the highest HR

Totd exercric ume s HR
Gromp Agety) M1 3650 >80 AR 36-50 >% AX ¥»0 >0
c pal R 1204431 1871 Loasy 1% le@s2 14D
N 21 0sl 1080846 111648 L012s66 184 167 3 19!
A - Vsl emam 1125i88 supe 1582 gx0 MY
e s Bt 9NET 0B 15l 10 S
m 2 10 "os SIS {92252 MEs109 1s7xs 1700 107
v o021 1m1 roos:as  joessds  mesd I 12 190!

Symbols & in Tablel
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un 4101 A7 608133 535447
1 13 » n
2 361441 419134 03+2) w17
) n b2 7
10 WL 393156 S74143 H5£82
2 4 [ 1 4
2349 453494 405151 363539 B9+IS
3 3 3 6 3
321 3129 471128 a2+21
£ 9 132 % 9

Anotber explanation for the wmaller stroke vol
ume might be a leas effective myocardial pump
function in HILP The higher respimtory rate In the
older type T1B males sopports this explanation as an
Icrease In ventilation might be an ind of

Axymptom tic primary kyperlipideemia 111 493

LG
>% Al -0 >50
383£77 T66128 LL A= 700_3
2 -
612146 038 RELES of T44113
® pal 9 14
e
509436 0124 601§ 43129
2 é %
R Ee3 714180 6361100  72x112
L} 9 El 6
HT+e0 6338 TI5+59 658+3
3 3 k] 2
635+ 782435

766151
17 13 n

mny diffaence 1o physical acti ity (1} The latter
explanatfon §s further supported by the lack of cor
relation normally found betwesn W, and heart vol-
ume (19 26). This might be due to the fact that
Wi was disproportionslly in some cases

depreased Left function (13), cspecally if

ooc consklers that this higher respiratory rate was
mexnged at {7% lower oxygen jotake (work In-
tennty) The latter explanation s supported by the
finding of a lowcr vital capacaty in the HLP groups
A dectease i vital capacity is an early sign of fatent
myocardal failure (18) nod should pot be & result of

otal exercise tme Wons

J S0 >0 A¥ 3%-%

UL ny an 719831 26450

Ml onp smrae s4xH

U w7 om0 LIS SIS
'opn nn D FiCEY A
! 2042 2042 57347 8117

LE4} 2012 19t (23] TOELE2

ding on a dl d. Jeft v function
but the lesser accuracy (o heart vol me meaure
ment in standing by the hospital routine niight con-
trbute to the tack of correlatron. A third factor may
be a common genetfe mechankm responsibie for
both the hyperlipoproteinserua and changes in
phyuiclogical varfables, e.5. W o and vital capacity

HRpoe

>3 AT 35-% >

5135 15713 16821 15124
147 IEIES) 15245 15044
5019 13013 [ 241 14943
667158 15323 15018 13913
318131 15015 1577 1017
196131 14943 16125 14414
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To really determine which of these explanations
b valid a heart catheterization with extensive
amlysis of flow and pressure measurements most

(4 Grimby G & Siderhotrn, B Splrometric shadsct bn
normal sobjects. 111 Static long vokanes and max
vextilation [n adwlts with a note on

be performed. This has however not been posaible
In our subjects without climkcal symptoms.
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ANTIHYPERTENSIVE EFFECT OF
£-1 RECEPTOR BLOCKRADE AND 8> RECEPTOR STIMULATION
IN ESSENTIAL HYPERTENSION

Owe Andersson and Gomn Berglund

Frow Veckoa! Departm at 1 H pertenson Cliax Sehltren H spoal
Universiny of Goteborg Gieebory S eden

Abmrwct The anthypertensl ¢ offect of practolol 8-
-sumalating

crossover triad on 19 patients. Practolol treatmesd w-
doced  yignilicant BP reduction while the sddstaon of
sbwtireo! fuled t gh oy forther decrease

women. emiered the tal AN pateent  erc re Twted
fram aa ongomg population stady (1) and hant cassal
BP higher thun 175 endior 1S mmHg oa te  -ovsecw-
tve readagy. They were them folomed oul the BP
stabikred after 3-6 oul-pabent comirols AN had beragn
ementnl hypermmton The feomle patrents 0 ) chd
POt wae ovel Oone patent way exchuded be
cause of tblet fulere Lo stak of lexy than 0% of the

Anbmal studies have indk d that § ptons can

be drvided fnto two groups Sumdanon of the A-
I-feceptony cawses 2 Increase i heant rate (HR)
and andiac output () and | polysis while stimra-
lh'mfp- mplmdmbrmncmdnnwmmk
and @9

Practolol  a f-l-receptor blocker  has been
shawnl 10 have the same BPdowening effect a
Propmaclol (6) Salbutamol a 8- -receptor sty
hact, by a vasodating effect and its duration on oral
sdmrsiumnon is -3 trmes longer than that of
bopremiine (5 4) Theoretically a tberapy whch
combines these (wo agents mould be expected to
bave & greater antihypertensive effect than prac
idol Mone because perphorsl resstance would
be reduced by the vasodiating effevt of salbutamal
The refiex baro-receptor mediated merease a HR
and O would be blocked by practdlol

The alm of the present  txdy was 1o determine
“hether the combined arynl tration of practolal
ad tabuamol g2 & berter BP redoction than
practolol alone

MATERIAL AND METHODS

T emy proswously amtresied byperseaat B whb
-m.‘.dqm(mﬁ"-‘“’- 13 mea ond

Anderron  Medical Depart
facmt | s:mw.' lrl’\m"ﬂl SANLS Gurborg. S eiden

smber
AN patwcntt were cuwammned and folomed at the
Hyperteasion Climc, Sahigres  Hospria) The eunnsa-
ton incleded ECQ axrd X-ray of the chest, wmahus of
albamyn and glocose, serum creatnine wne actd and
serum electrolytes Eye-grownd cemotrion x dowe by
the mvestigatory BP wa wessmrwd nihe e the

mercery

BP=phase 5 was wved HR was determaned by puiec pal-
FApon. With this ammabon 1 sbycets wery clssdicd
#1 WHO stage 1 whede B shosrd ngm of kefi  eatncnir
bypertrophy or ey ¢-yrowad changes as e WHO stage 11

Depgmof b edy
Al obsecn were Uested dwrmg  rvo-m penod wath
Ppractoiol, *00 mg three tmes dally for ome moath There
aftee salbutamol 4 g three toes dasy ﬂ'phccbo"ﬂ
sdded for ome month each 1 doubic-bled crot:

H’\lBPnanR-mmdud\tn-ddudwwod

RESULTS

Tabie | shows the mean BP and HR for the whoke
nwpbefm-rd-ﬂzrmmdnnngmemh
On practolol  ysohc and dhuolc BP »s well o
HR were sgmificandy kower than before treatment
{p<0 0%) Tabie | also shows the avernge BP and
HR after addition of salbutamol and phicebo No
(mh:tBPrvctnclbnmncbkvcdwhhtht-dd}don
or sde-efTect e;. bndy\:-nﬂs. gAstrointestaa)
$ymptoms of iremor were  ofed
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Table 1 AMean bood pressure and heart rate in 19 patients bef we treatment and during the three treatment

periods
On practobol amd On praciokol and
Before treatmeat On pracioiol placeba aafhotsnol
SBF DBEP HR SBP DHP HR SBP DBF HR s8P DBP HR
1 [2: S (T, ] & 101 67 1% = &7 w97 ™
167 16 1y 153 99 7 e 100 I3 %9t LR
DISCUSSION REFERENCES

The reudis from the present siody ae ot o
couraping for the use of thus drug combenauon in the
peneral treatment of hypertention 1t b pot clear
why no further BP reduchon was schicved bylhe
addition of of 1o the p
trestment mpmcntma!domdnlmm
ha ¢ been shown 1o be sdequate to give B-
4 m the hal smooth
musde; Larger doses of salbuiamol alwo canty &
greater rsk of remor 13 T)
Possibie explananon of the lack of BP reduction
o0 yalbe sught be or dif

-

-

Amderyion, O & Bergund G Practololb-frropranolol
A coopestion of satidypertensne offect Acts med
scand 196 479 1974

Collus V A Fumer ! B Jock.D XLaory G P
Salutamol & dew sckedine berminenocepire re
ceptor gimnfant Bri 3 Pharmacot 39 141 1968
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chaxal tnal of fong-terin oral salwtamol m cevertlbie
diffoes vy obruroction Amer Rev vy D 108
1973

Formgren H  Practodol o1 the tremtmemt of tachy
syiiled @ opatemt with bronchad aubom.
Aowr Heann S 84 710 1972

of

Furchpotl R F
on Fed Proc ™9 No & 1970

~£1 berween the §- recepors in the broachisk
and 10 the penpheraf anenoli The data do pot
whether @ increased when safbutamol was
sdded but the slight (hhough not vgmficant) m
crease m HR may ndwcate that this was the case
Treatmem with g-foecepior bloclers and f-
ecepor stmulam eems 10 be a useful combe
mton m hypertent: ¢ panents warh obsinxct €
hung drsease ¢ 1 Fyrther tdues are needed to de
termne whether larper dases of ! w ouid

-

rece:

Lands, A M Amcld A McAohfl 3 P Laduers,
F P &Brown T G Ir D:fferemimton of recep-
tor systeme actvaied by  yEpQihoImelc Ry
Natwre 14 %97 1967
Manden € D & Mesdow ) A The effect of
simeakae oa the contrachom of boman muschke )
Prywel (Load j 124 7, 1968,

Pralips, E M “cdmcg&ll..“lﬂm\fﬂk
Turmer P A
wnd dmiterol lnhualation on -th:wtmm heant e

grve BP reduct on i comtwmation w ith -breceptoT
blocksde
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wdrospntonmer cho Pharw 132 972
Wilhets K & Werk5 [ Prevakence
and e
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A POSTMYOCARDIAL INFARCTION CLINIC
IN GOTEBORG SWEDEN

A Follow-up of Ml Patients in a Specialtzed Outsatic 1 Clinkc

Dag Etmfeidt, Lars Withelmsen Gost Tibbiin, ] Anders Vedin,
Clacs-E Wilhelmsson and Calle Bengtsson

From the Department of Medcine Secton of Preve in Cardiodogy Sahigre

H spaat

U herniy of Gorebory Gatebory Sweden

Absract. The registration of all myocardial infarction
(D) on the city of GOreborg started on Jan. 15t 1968 when
tpecial chose wer 1t up for ambulatory

e of hfarction pelemts 1o 1970 this chimic was ex
Paaded 10 cover all pathents below 67 years of age with M1
18 the city of Goteborg the aém bemng to standardare and
Wy paticxt care md therapeutc repmens, fo provide
epOriTw thes for the wiwdy of chercteristcs ma-
ol Weiory risk factons end effects of preventve men-
L Rewtts from sech stces have been pobliabed, bot
» br 00 wxafed descripon of this spechl owt-paest

Pabezts who survive myocardial infarction (MI) run
fereat nak of reinfarction. Previous M1 may be mid
t be the dominant risk factor for recurrence (25
30 31 33). There is a great risk of sudden death (29)
aod in many snrvivors there s a considerable de-
Bree of invalidity (8 3., 38 39). It would therefore
be catural to subrect postinfarction patients io
friicmatic follow-op and thorough care This bas
been dono bat onty wthin sclected groups of pe-
ﬂummdrwcmn]n.pccdkpwpmu such ss the
ﬂdmmmmmmdmby
Address for repriats D Elmfaldt, MD Department of
;‘:&: Segren  Hospral 541343 GBtebors.

B 1

means of for example antcoagulants or die (1 6
"

A retrospective investigation of men below S0
yeary of age who sarvived thelr first M1 which had
occurred between 1948 and 1965 o Ooteborg
showed that their medical care w th respect lo
known risk factors such as high BP amoking and
hyperchalesterolemia, had been very heterogeoe
ous One-third of the patienta were not under medi-
cal supervision at ofl (13).

In GBteborg there b only ooe hospital for the
acute care of MI patients which i one reason why
there are good passibilities of regixtenng all cases of
wcute myocardml infarctron (AMI) for the purpose
of cpedemtalagical studics (9 10 77) Agairtst thix
background it scemed Iogical to start an ambulatocy
dinlc for omform follow-up of postinfarction pa
thents—the Postmyocardial Infarction Clinx (9 76
27 3M4) The cstabiishment of a register for all casen
of infarction enabled 90% of all diagnosed surviving
cases 10 be registered though with certun age [ino-
tations owing to practical problema of capedty (8
10

The purpose of the Postmyocardha] Infarction
Climic was to ¢embl o a representatrve infarction
material 1) regular siandardized anbalatory om-~
trol and treatment afler acute care ) compenison
of data from patients who have suffered MI with
data from the total population in order t
rharacterize the tifarcho  patie 13 3) siwdy of the
owrse after M1 4) Kentfication of factors of im-
portance for the coursc—srcomdary risk factors

Acre
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devetupment  f secondary preveative measkres
(prevention of eg invaldity reinfarction and
death)

PATIENTS

The patients were ieatdled w hobe underpoing acoke care
through the pres roursly mendoned register of all infarction
paticnts. During 1968-65 men barm i 1913 or haser who
hd:.vh’rdlnAMllflﬂhn 134 1968 wcve cared for st

fater were cared for with the exception of those bor
between 1903 and 191 on the 3rd 6th, S, 13tk 16th
19th, JIrd 26th or "th of the woath (¢ g 2 mndom 30%
sxmple) who were exchaded in order 1o form a reference
group The Etter patients wete p €0 the prevoas conven
tiowa] treatment Al presernt pathents born jn 1914 or laser
are cared for

STAFF OF THE CLINIC

The medical dutes have been shared by six physicians, all
of whom serve at the Chmic on a part-time basls. The total
mcdical service has gradamlly noveased and h estimated
10 60 bfwneck for 1974 The mursing service kas increased
contineonsty and amounted m 1974 ko 40 hiper week for
statewepsiered nurse and 30 hiweek for tho  aviaat
nurses Secretarial duties smounted {n the sasne year to 40

T~hAeek

PATIENT INFORMATION

Dunng 1963-71 the patients were contacted while
receiving acute care by one of the physicians from
the Postmyocardml Infarctson Clinic  The first con-
trol examiaation at the Clinic was held [-3 weeks
after discharge from hospital

When first contacted by the physician from the
Clink the patent was given fnformation concern
ing his disense and the necessity of regutar check
ups after ducharge The Postmyocardhal Infarction
Clinic and fts sctivitees were described and the fa-
tient was ofTered regular follow-up and control The
informaton incloded an explanapon of what &
mecant by arteriosclerons in general amd particu-
tarly MI The risk factor concent was also dhscus
sed In connectron with the discossion concerning
mk factors, smokers were encouraged to sop
1moking The connection between saturated fats
and serum cholesterol was explained amd the pa
tienis were cocourmped to reduce ther intake of
satunated fats Todrvadual mstructions concerning
the swtable level of actisity dunng convakescence
were gven to exch patient o general a gradual

Acsa med scond M7

increase o actvity in the form of walls was
advised commencing with 5-10 min ata gentle pace
and avoiding hills and steps. It was suppested that
the number and duration of walks be incrensed from
day to day eventunlly incloding hills amd broken
ground The patients were advised 1o refrain from
scxual activity during the first four weeks Afieran
indiviiually adjrsied period they were informed
that all activity was permitted and Indecd desin
ble as long & it did not cawse chest paln, pro-
notnced dyspnea or tiredness during or shoatly of
ter the activily in question.

At the first appointment the principles for de
termining when and whether return to work was
poisible were explained The paticnt s patl
and age and the extent of the infarction including
complications were taken lato conskleration in this
respect Sub di b Tetum
to work were bascd on these data as well a on
symptomatodogy and the extent of invalldity

1In addition to oral information the patients were
given printed kformation in the form of spechl
brochures developed at the Postmyocardial Iafare
tion Clmic Three publicatioms dealing with Ml
(36} dict 37) and smoking (35) have been bssued
Ineddition infornation was gven partly by means
of andwvisual akds to groups of [0-15 patients wo-
gether with members of their families This group
information took place 34 weeks after decharpe
At from 197 the first contact between the patents
and the Postmyocardml! Infarction Clink f
established prior (o discharge from hospital by a
nune giving information and defivering the panted
information material

ROUTINES FOR CHECK UP VISITS

Check-up examinations by the physiclams at the
Postmyocarda! Infarction Clinic took place at b
tervals indicated by the clinical siatlon. In addr
tion coatrol were always perf d
at flxed times according 1o a predetcrmined
schedule During 1968-71 these control examema
trons were performed for patients bomn tn 1913 or
lateratd 12 4 and 60 months after the infarctron.
During 1970-71 control examipationy werc per
formed for patients born between 1903 and 1912
after 1 and 3 weeks and after 3 6 1., 18and 4
months and anmmily thereafter For thrs group of
ratients check-up examimations by murses were
tesked dunng these  years as a complement 10




check-ups by physictans. A spechally trained murse
eummed the paticat every 6 weeks up to and in-
cuding 74 months after the Infarction. She took a

dadized case history Ing the period
wmct (¢ proviows examination with tbe erophasis
o chest pam  decompensation and arrhythmis.
She aho recorded the BP pulse and weight and
pedformed Bboratory tests for Hb ESR  serum
poastmn and gocosuria or protefnuria, [n the

Pastmrvocardial Ifarction 1 259

24-month contrals for patients bor in 14
24).

Heart-hing X+ov X-may of the he 1
was performed roubinely in the stnd) ¢ ~
and | months after infarction h e
had suifered fnfarction betncen 1968
tents suffering infarction In 197
months after the mfarctdon. Patier
farctions in 1577 o [ater mere not X
after disch 110ce had

evegt of ey of the following she the
Physiclan responsible for the patient increased an-
i pectors, suspected reinfasction and/for decom-
Persahon, diastolc BP »105 mmHg change of
tight, or newly developed mregularity of polse.
The physician was also contacted i serum potas
o vy <3 6 mEg/] and in the event of anemis
EXR rise or glacosaria. In additron, the responsible
Fnictn was contacted In any shmation 1n wiich
tx sorse was in doobt In any way

The orpnintion experfence and certaln resshs
hm”ml‘fﬂybe:nmponcdwwhn}y(l
L9.3 %6 28 30 34 W) In the light of experi-
exce, the present routine for check-ups was de
veloped with fixed coatrols by physicians after 4
L 30 and 52 weeks and after 2 and 5 years, and
coutrols by narses after 8 20 and 40 weeks

INVESTIGATIONS
2bod pressure BP was ined, in d;

from a clinical pomnt of view there was
perform thds [nvestgation routine! T
relative cardmc volumies were caliulat
to Jorsell ((5)

Lipids and lipoprotein eleciropho
cholesterol and  serum  utglycender
termiced and typing of lipoprosem ciew
wus performed at 3 | and 4 months
infarction. As from Muarch 1970 these
were abo performed 6 moathy after the act 1
farction. The blood samples werc ken c
mommg after 12 hours fasting Serum choleste
was determined scrordmg to Cramer and Laksson
{7 and serum mglycendes sccording to Cart .
Serum Lipoprotein electrophores 1 was per' med
oa filter paper mamly according to the  thod
described by Lees and Hatch (17) and onags ne
el mainly according to Rapp and Kahlke 1) The
serum lipoproteln patterms were typed brochemn
cally sccording to Fredrckson and Lees (1) and
B et al (2) A detalled description of the

¥ith WHO 1 recommendations (22) at cach check
%9 vitht inthe rightarm nsing 2 mercury manome
L7 recording to withm 2 mm sapine and standing
T aher riying Primarily the pressure was mpdly
Pamped up to 200 mmHg. Systolic BP was recorded
“hen the Kocotkow sounds occurred, diastotic
vhen the Korotkow sounds drsappeared (phate 5)
Heart rate From the ECG tracing (see beow) 5
2R lnkcrvals were determined The vatue obtsined
"3 converted nomographically to HR. In the event
o very trregular rhythm e . atrial fibrillation, the
*mber of beats/30 cm was counted HR was re-
orded at ench control visit

Hectrocandiogram Lesds 1 11 11T and AVR,
AVLAVPand CR CR CR,. CReand CR were
‘Stistered roatinely at each controd visit afier S mf

liped and lpoproteln determmations has been pre
sented previoudy (12).

Rowtine laboratory fests At each coatrol Hb and
ESR were recorded and n onioe sanple was taken
for albuminaria (Abustix®) snd ghycosuria (Chiar-
stx®) The paticots were slso weighed As from
1972, strum polassiom was det¢rmced at each
check-op.

Special invextipations Cosguiation factors and
fibrmolysfs wer? stodied In connection with the
Ymonth and [2-month controls in the groups of
padents who suffered infarction | 1968 and 1969
The metbads have been described [n denil previ
ously (16) Body compaaition was determined uing
K-sotope techolque 3 and 12 montbs sfter the in-
farction in patients who saffered infarction ln (968
(19) Serom ctoogen ANF [her

T, The apparatus ined waa an Elema Schonand
1¥Pe Mingogral W mwsﬂmhac-u«
She ECGy o bicycle ergometer with stopwise
Fxreasey of the load were taken tthe 3 12 and

statos, s¢Tum creatnine and serum potxsshm were

checked at the 6 and [2-month controls In patients

born between 1% and 1912 fr the 1970 materfal
Actn mrd.
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Dretary habits were determined by interview by the
ame dictctan at 3 17 and 4 months aficr the
Infarction in the 196869 groups

COMPUTER REQISTRATION

For uniform and cormplete registration of data, spe

ch! case history forms were prepared for dreet
tramsfer of informmtion to punch cards for computer
processing (9) These computer case histones com

pnsed personal statisucs family hrstory and social
arcumstances lnfoﬂrndan un certain previous dis-
emses cand

logy data concering unoldn; hablu and physi

cal activity at work and during lcisure hours

and {rformation concermang subgective stress Con-
dibons at the time of infarction during the period of
acute care and at dischupe a3 well as during
follow-up were also registered Detalls of the case
History were obtalned with the same questionnatre
as was used in the population studwes of men and
women in Gitcborg nndu}pchhparﬂybms:don
international i Jed by the

ence of absence of hypokatemiz and the possibilty
of the amhythmia being drug-indeced were consid
cred Cenventional antlamhythmic treatment war
given Ventncular extrasystoles were not treated
unless special indications were present (¢ g paired
ectopic beats dunng effert),

Ifypertendon  Patents below 55 years with a
sysiolic BP »160 mmHg andfor dhswlk BP >105
mmHg and patients above 55 years with a dastolc
BP »10S mmHg on two subsequent occasions were
gven antihypertenshve treatment When pressures
atthese levels were first recorded the matient way
booked for a check-up within one month. For mod-
erate hypertension during 196869 a salireoe
diuretic with potasstum supplements was ased in
the first place if the serum unc ackd kevel was nor
mal Altermatively a-mecthykdom and betbanidine
possibly combined with hydralazine were osed As
from 1970 a saluretic dwretic or a g-blocker was
used as firstlne treatment. If contro! of the BP was
not sdequate hydralazine was added to the bask
drug luccmhmmmﬁmmmﬂknw

WHOC( )

TREATMENT PRINCIPLES
“The Postmyocardal Infarcrion Clinde treated m
exclusively on an ambulatory basis which
that medication af discharpe was not irflu-
enced The Cline sabsequently applied ('xcd
cntern for the of 3y

+

f were used The objectve of treat
ment for patients below 55 years was a BP <150/100
mmHg sod for clder patients a disstolic BP <100
mmHg.

Hyperipidemia  Cholesterol »300 mg/100 m!
andfor tnglycendes 175 mg/100 m] were treated
by dietary measurcs In certaln cascy, and after
specal  clinical assessment  clofibrate  andfor

fcotinde acxd were also given

tiom and nsd faciors The treatment principles
were continuafly discussed within the group so that
the care of the patlents was uniform both as e
gands critena for indrcatrons and therapy

Angina pecron  Effort-induced pain which was
clidcally sssessed to be cmused by myocardhl
fschemia was treated with sublingual nitroglycerine
Patients with severc and/or frequent attacks were
treated with g-blockers as well

Decompensanon Putients with dysproea on ex
erion  Increase of weight. oedenma of the legs
and/oe venous staus with or without X-ray signs of
heart failure were grven daptalis in the first place
I cases in whom thrs was consadered to be udli

Smoling Al the time of the first contact, whik
the putient was receiving acute care ol and wit
ten anti-smoking counselling was given The Im-
portance of strict abstinence from smoking wasalio
cmphasized during the (offow-up A sedatrve w11
given H necessary to help the patient stop smoking.

Anticoagulents Pattents with enlarpement of the
heart and concurrent atrial fibnflaton (elther
statioary or recurrent) amdfor left ventnoular
ancurysm and/for signs of extensive srtepioscherolc
dueass for example ntermuttent chiudication prior
to infarction were given long-term treatmert with
dicotmarol

As regards other diseases and symptoms the
le was {0 care for the mtient at the O aic to

clert  saluretie di and p supple-
ments were also given and if thrs was imsdegquate
aldosterone antagonists or a similar drug was also

pven
Arrkythmia nthe cvent of arrhythmua the ade-
quacy of treatment for decompensaton the pres-

Acra med, scund. [

the preatest posible cxtent either directly of fndr
rectly via refermal (o a suitable specialist The e~
agement of patlents on prolonged sichdea ¢ want
discussed at regular meetings between the phyw-
cians and norses from the Postmyocardial trfarc



s

L

[

Fig 1 Pathents cared for s the Postmyocardial Infarcton
Ciskc damng 196870 by sgx and sex. M=pticnts who
came moder care due 0 refnfarction N B 36-yeas-ok!
compre ooly patiemts who had their lafarct dunzg
n“ 0, S7-67yearckis comprise culy petictts from

tiow Chrikc the physiclans from the R
Chnc and the medxal advisors and staff of the
Ghieborg Regiomal Socta! Imarance Office

PARTICTIPATION RATE AND SUMMARY
OF THE NATURAL HISTORY
Doricg 1963-70 479 patients (391 mea, 88 women)
| Lafarctio

Post ocardial infarction cdlinke 501

year studics on cxercise lolerance and abidity to
undergo physical trafniog after MI were presented
in another thests 04) The charactenstics of infarc
von patlents compared to the general populabon
(9) the natural history during the acute phase and
during follow-up (38) and progmostic aspects (30)
have been presented in three other theses
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CREATINE PHOSPHOKINASE AFTER SUBMAXIMAL PHYSICAL EXERCISE
IN UNTRAINED INDIVIDUALS

G Forssell, R. Nordlander O Nyquist
E. Orinis and I Styrelios

From the Deparonent fMediche K rokasia [nstirmie
at Huddiage Hosperwl Hudfinge S cden

wsl CPK bacrease In patents with acxrte myocardiel -
AMI) varied between 101 mUfml (133 %) and
220 mUfnl 3 750%), mean 900 mU/mi (1 1845%). Asthe
avhre] o

will very seidom
ozl the dixgaosts of AMI with the CPK technique s

Sertal estimations of serum creatine phosphokinase
CPK) tave gnned much importance in the
dgnosis of mcute myocardial infarction (AMD) As
CPK rises carlier above normal kevel and resches ity
Maximum earfier than otber commonly used en-
Zymes jt provides a very valmble test in the enrly
Phase of AMI 3 11 15 19} CPK has been
documented to have a very high senvinvity in AMI
and the CPK range is about double the GOT range
B the same paticnts However there bas been
tach argnment about the specifiaty  Sigmficant
CPK elevabom ba ¢ been reported afier € g- phiys-

of

MATERIAL AND METHODS

eal exerclse (1 9 11 1 18) im ct:
vulous drugs (7) cardioversion of arthythmas (6)
and In mbscular diseases (5) On the other hand,
these studies have been performed with mather m-
frequent biood sampling mostly only oce 8 day
The mm of the present study was to investigate
lhech;wemmuj{:?klﬁtrwbmﬂ.rmlphynal
exercrse m ntraimed individuals of different ages
by frequent blood wmnphs-

RESULTS
The 17 indrvdusls stopped their exercise test on
A0-300 W (mean 130167) becase of muscular
fatigue Nofic experrenced any chest pmn. The
CPK valucs are shown m Fig. | The maximal CPK
#evauon immediately after the exercise test war |

Acks wud
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Physicsl erchie
cex!
Lt
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ou\'/ it
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Twme hou

Fpg | CPh followwg phyucal ¢ ercise (ificated by
anos)

mU/m! (187%) The maumal CPN increase dunng
the following 18-49%-hour penod was 3 mU/ml
(737"} Inno sabject dud CPA disc above 150 mU/m!
after exerclse and only one mdividual had a CPh
vatue above the upper nomal kevel (136 mU/ml
with our technique)

In9? consecuti e AMI matrents the maximal CPK
increase varicd between 101 (133%) and 760
mU/fml 3 T90) mean 900 mU/mi (§ 1847%)

DISCUSSION

¢ effect on serum CPR activity of vanocs form
ysical exer se ha been vanously reported by
, Fent authorc (1 8-14 16 18 %0) The conflict
results may be due to dfferences in age and
phyucal state of the subyects the mtore and durs-
tion of the exercue the atervals of blood sampling
the duration of the follow-up afier exercise and
ddTerent methods for CPh snalyaiy
Most of the studies mentioned concern young
bealhy stodents trmined or untramed and young
athlctes In the present study the mean ege (50
years) was not a3 far from that of patsents with AMI
and only minimal CPK ¢le auons were obsenved In
exch Individual Minimal CPK ejevations are un-
common In AMI dagnosed by hustary ECO and
serum GOT/GPT Hea y physical exercise just be
fore tbe onset of symptoms i1 alto uncommon So
dbgnosing AMI with the ard of seral CPR determy
nations will very seldom be impaired by heavy
physical work of short duranon pnor 1o the admrs
slon.
Assareng that the observed CPh clevations sfter
excrcise are due to the skeletal moscle release it

Acss med. scond. INT

should be possible for diagnostic purposes 1o dof
ferentiate this source from the myocantiom by s
ing the CPK Isoerzymes. There wre bowever &-
verpent opirnons about the proportion of CPA MB
in shelet | muscle 0-20% (3 17 19 as wdllm
about the proporiron of CPh MB a1 a perceatage of
total CPA [n association with AM] 0-38¢ (7 19).
There ts accordmgly a centain nsk of a false pouthe
as well a3 a false negative dmgnos of AMI even
with the ald of CPK MB i

In conclusion only fnsf; 1 ofto-
tal CPK occurred during 18-49 hours after submay
imal phywucal cxercise Heavy exercise performed
within this period will therefore apparenty odly
scldom interfere with the dagnous of AM] by seriad
estimtion of total CPK

ACKNOWLEDGEMENTS

Thit stody was supported by a grant from the 5 cdivh
Natlosal Association agalast Heart and Chest Dliscascs
sod wis given technical support by LKB-prodokier AR,
Sweden.

REFERENCES
1 Ahborg B & Brohoit, | Metabolic changes et

2 Cscace L. Elevated serum CPh sher drug jec

3 Coodicy E.. Prognostic
dial infarction. J.A.M.A. 223 %57 1973
4 Dawson D & Fine J Creaunc kase ko boaae
tusoen. Arch Newrol 16,175 1967
S Heghes B P Creatine phosphokimase In facio-
muscular dystropty Bett med J 3
454 1971

Koattises A. Hupll, V., Loukja, A & Hinel. G
Origly of wlevaied serum enzyme acthhies et
directcurrent counter-shock, New Engl J Ml
81 231 1969

7 hosttinen, A & Somer H Determmtion of senea
creattne Mnmse hoenzymes fo myocandal infurcooe
Amer ] Cardiol 29 817 197

o

%
£
{
j
i

Med. 45 67 1974 .
1 Nevim M A Saram M Brght, M & Lyos.L-
in creatine

pbosp

Prcfal T serm

activity JLAMA 224 132,197
12 Nowall F & Jooer, B L'm&:cunumdth““‘d

ocatacetic trmasamizase scth ity In serwe. Kiactics



chrage with exerciae and effect of physical condinon-
iog ] Lab. cla. Mat 71 847 1968,

. Peace, ] Peonington R & Wahoo J Serum en-
yme studies o mmnscle dmcsse. J Newrol
Newroswy Prychiat 27 1 1964

. Spiro ¥ Magarsalk, A Sokar E. & Rekch C
Serum exrymee changes b untrafoed subfects follow
ing prolonged march. Caned J Phyyol Pharmacol
5171 19713

15 SobelB.E. & Shell W E. Serum eszyme determi-
xations fn the dlagnosls end assesyment of myocanbal
infaretion. Cirenlation 45 471 1972,

ercise.
17 vey der Veen, K. J & Wilkcbands, A. F

Creatine phosphokinase after exercise 505

of creatine

ugne ex

18 Vefmive, A & Teasdsle G Serum creatme kinase
and physical exercise. Brit. med J 1 1653 1945
I Wagner G S Roe C R. Limturd L. E Romn

acwie myocardeal

20. Wollsou 8. Rose, L. Boosser J Pamw A Acosta,
A Cooper Ko & Schechter E - Scrom enzyme
Jevels during s1crcmse o patients with coromery beart
disease Effects of trarmeg. Amer Heart J 84 478
572






Actatned scand Vol 197 pp S07-51., 1975

GAUCHER S DISEASE AND BENIGN MONOCLONAL GAMMAPATHY

A Case Report with Immunofl oresc ne Study
af Bone Marrow and Spieen

Ingemar Turesson and Alf Rauxing

From th Departmenrs of Internel Medicine nd Pathology U hersiy of Lind
Malmd Gemersl 1 spital Maimo S chen

Abzvact A case of chronkc mor-neaTonathic Gaucher
dwease 1 presented The dagnosi % bused on the
fnctg of typical Gaocher cells In the bone marrow and
:-.mp-ﬁun-hahd-bdu
Loomsaffuorcicencs

The Iped storage disemse fiest described by
Gaucber in 1282 (6) is charactenzed by accumuds-

striated cytoptasm and have been named Gu Lher
cefls The most common circal ympion  are due
to accumulation of such cells nthe Iverand pleen
leading to hepato- and splenomegaly and  lincal
sigm of hypersplerusm (). Bone marrow n of ¢
ment s common and typcal roentgenagraphs. bone
lestoas are secn tn 50-75% of the aases (4) Other
common sympioms are pingoecolac and  ellow
brown skin pigmentation A high level of oon

hintable sertm gord phosph n
helpful in making the dagnosts (17). whch s con-
firmed by the presence of Gaucher cells m boae
rmarrow aspirates. An interesting sspect of chromc
Gavcher s discase b the occrrence of serom o

ton of glucosyl in reticul Twl cells
of vatous tirwes partcularly the liver  pleen and
boac warrow Two dinical forms can be dhun.
pithed  neuronopathc Gancher s dmease which
©xn be acute or subecute and o sten o infants and

I These mclude both
polyclonsl immunoglobulin increase and mono-
clonal gammapathy (7 13 15 16 19 21}

We report a crse of Gaucher s diease with a
mopociom| gemmapathy without clmucal signs of

Jorgg cifden, and ciyome
Gaucher's discase afflicting older chidren od
adulls (4) The chromc form has w much more
Protracted course and cimical manifestabons may
be abient il late adult Ife. It B also mmuch more
Common (10-0 times) than the infantde type (1)
Chronic Qaucher s disease 13 geherally seen (o
Ashkermzy Jews It 11 & herediry condition and
the minosomal recensive natore of the drseasc 13 well
cutablished (5)

The biochermucal busls of the drsegse 15 defickent
*Ctivity of the enzyme glococeTchrosidase () Ths
k-d:&ym Ineffective  breakdown  of  varian
Eycolipids and excensve sccumsbinen of glucosyl
cernyde in reticulocndothelial cells, They tak on
8 charactensic appearRnce with g wnokled or

owi(pie my gy saxlics
the M-component producing cell clone was traced
to the bone maTow bt of to the spleen

CASE REPORT

S5yearold Ashlrmary Jewish woomen
who wa referred to the Departasent of Medwine m 1963
becanm of frgoe and arthrabpa. Her past bissory in-
chded operxison for lgumal hermin, sppendectoaty and
cholecystectomy The physcal taminabos revesked
nothng abmormal. There were #o plogocenlae, Bo sbwor
wial pgraentation and B0 bepuio- or splemoocgaly  She
had  modemsie BOrMOChIOMIC aneme and shght kewco-
peos sod Hb level was 10 [ /100 il
RBC .9 millfmm WBC 1100 mar® and platelets 110000/
o’ ESR was 37 mow Plasom protein analysis ering
agurose gl electrophoress, )

Actamed
L
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monodonal gammapathy  splenkc lhsue was ex
of i

7 Ooldfarb A R, Atba, D H & Gabermaa,
stwdics [n Gancher's dhease

amined post mortem The
gobulin-containmg cells was polyckonal The bone
marrow was how ever not investigated

An altermative explamation [s a common genenc
predispoution to Gaucher s discase and immuno-
gobulin disturbances. Chronle Gaucher s disease
b known to be fnheried as an amotomal reces
sve trant (5) [t would be interesting to sty the
inodence of polyclonal and monoclonal hyper
gammaglobulmemia in relatives of patents with
tids discase As far as we hnow po such study bay
been performed The coexstence of Gauchers
dneme and an Mcomponent of the 1ame jmmuno-
globulin class in our patient a brother h note
worthy  Further chamctedzation of the M-com-
poncats includmg use of anti-kiotypic antisera s
intended
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