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Acts, Pediatrica Seandinavica 54.1-% Jan. 1883

EDITORIAL

Acta Pediatrica Changes 1ts Name

When I Jundell fn 18°1 started this pediattio joarnal and
colned the mame Acta Paeduwrintens thers were no other peri
odienls with this name and therefare no rhak of confusion with
other joarnals, The title Acta Pedmtries has apparently
been yery attractive sinco quite & number of pediatric
journals which have appeared later on have adopted the
same name as a rule with an addendum indieating the
comntry of origin. Bometimes this name of arigin of the
jowrmal has been omitted i references thus causing e risk
of contuslon with our Acta Pediatrica In order to avold
this possibiity of etror we started to uso the same principles
a8 Indexr Medicus in He references, giving in brackets the
name of city from where Acta Pedintrics is distribated
{4cta Prediatrica (Stockholm)) This, howover removed some-
what of the Beandinavian character of the journal and made
it look liko & purely Swedish pediatrie periodical. Folloxing
» proposal by eolleagoes In oftber Boandinavian commtries,
the Board of Acts Peedltrien therefors at last deckded to
add Scandinarica to the old pame thus following the pattern
ol a number of other Soandinavian medical joarnals. Our
pediatric perodical has thereforo from this fssuo on got fte
name changed to

Acta Padiatrica Scand marrca

This change of nama does pot imply any change of the
editorial polley of the journal, which rematns the same The
1- 632073 Lete Pedintrron Scwad nerica Tol. 84



ACTA PEDIATRICA CHAY(GES ITB NAME

Increase of the subscription prce to Swedish kronar 75 bas
nothing to do with the change of nams but ia molelv dus to
the heavily increased costs of prmtmg and paper Ada
Padiatriea Scandinaries remains & prodoct of & non pro-
fitable enterprise.
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From the Departments of Clinical Chemistry and Pucdwmtrios, Universtty Hospital,
TUppsels, Sweden

The Concentration of Glucose in Whole Blood, Plasma, and Erythro-
cytes dunng the First Week of Lafe Determined by Dufferent Methods
and Evaluation of the Rehabihty of the Methods

by AMAGNUS HIELM and STIG STOLIN

Low conoantration of glneose during the

first week of lifs has often been reported,
and has been regarded as more ar less
normal  for the penod [18). Recemtly
however certain investigntlons have in
dicated that & low neanatal glucoe lsvel
may b amociated with pathaological states
suoh as neuralogleal disturbenoes [3 0 18],
hyperhasmalyris [13], and “subnormal
funotion  of the ltver [2, 6 11 14}

If the observation Is to be of any valus,
it is essential to kmow the troe noemal
gluooes eoncentration in blood, and espoc-
ally jts Jower lmit, Mamy attempts have
indeed been made to determine thie level,
but the results heve vaded grestly [1 3
§ 16, 18 0). Thie is probahly matnly
dus to differences in the methods veed
and aleg to the fact thet the analyses have
sometimes been made on whols blood and
sametimes on plasmna.

Mothods based on the redueing power
of gluoose, soch as that of Hagedom-
ng{ntwhlgh‘ﬂnuwhgmthn

A prolmineay repock of
mmuunmhqdunm
of Clmical Chwmistty an November 30th, 1941

The mvestygation waa spomeored by the Swedish
lrdical Research Coanefl (Brojoct o. 064}

presence in blood of reducing substances
other than sugar The ooncentration of
these substances differs in red blood cells
and plavna. Hencs the varations in the
concenimtlon of redueing smbstances in
red cells and plasns and varations m
the relative aze of the two compartments
directly inflnence the “glucoss™ valuo in
whale hlood.

The enzymatio glroose-axidase methods
were first thonght to be extremaly specifio
for giucoss [12]. It has been shown, how
ever that the method esn be disturbed
in different wayw, and may give falwe low
or false high values [12]. The few invest]
gethons on the glucose concentration
during the neonstsl period thet have been
made by the glucase—axidase method do
not seem to have taken these facts into
scoommt [1 3 9 16 20}

Tt fs thow almost tmposibls to compare
the results of different investigations and
to estlmnt thelr rellability In fact, very
littls i known of the troe level of gincose
in blood and the individual varstions
durmg the firet few days of life

Ths firet purposs of this investigation
was t determine stmultaneously the eon
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cemtration of glucose in whols blood,
plaxmos, and erythrooytes from cord binod
and caplllary samples 10 infants duoring
the fumt week of e, {1} by Hagedom
Jenwen s roethod, and {3) by two modl
fieatlons of the glocose.oxidaws method.
The s~cend purpose was to determbne the
relisbility of the methods need. Tt has
bean shown by Hjelm & do \ erdier 12
that the quotient glusowe-ba-arythrooytes)
glucose-in plawma, determined with the
ad of Clabeled gloocoes i s rellabls
criterton of the eccursay of & glucoss
method. By paing this critecion §t wea
pomsibls {0 ovalnate the giucoss valoes
with sll three meothods One of the methods
seqns to give reliahls valoes for the con-
contration of glocoss in blood durmg thia
peviod of Uis

teinted withln twenty minntes The first
capillary sample was ialen within one boor

after birth and analysed wimultenoomsdy
with the cord blood Capfilary samples were
also collocted {our snd eight hogrs slte
birth. During the day after delivery thaes
blood samplos wee talen at Bava, 1 am
and 4 pom. fust before & mwal. The haera-
toerit valoes of the sarples were datermined
{l lonal H {4 Carrted In
ionational Equipment Oompaxny Dosbes,
Alase, AN} Ons part of the blood was

method, ning 03 Af perchlorio sod s pro-
tedn peecipiteting agent and with earrettion
for the unapecific Interferg oxdstion of
the s dewcribed by Hielm & de
Verdine [12], the POA-GO mabod.

A A modifieation of the

mwthod, teing 0.025 A NaOH end 10%
ZnBO  TH O as peotsin precipitating sgent
and with corroction for the onepecifie axids
tion of the a3 desceibed by
Hisim & do Verdier [L7], tha Zn-G0 methed
Varions conosntrations of anhydrom g
come in ewtarted aqueous-solution of ben
10k mold werw veed in arder to check the
firet method and to standardizs thy secoed
and third methods. The quotwnt glovoss-in-
srythrooytesighocossn-plasma was calese
lated for all szapiss. When determining the
concentration of glacoes in erythrocyies B0
corrvetion wes made for the moafl wmecsd
of trapped plemma ( —4%) bn the pecied
«ythroeytes

Group B

T S eord blood swmples and 1n 18 capitiary
wmmples from different newborm Lofants
taken ou different days during the first meek
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quothent ghucoss-in-erythrocytes/
glcoss-n plasma {Le. the quothent foc the
avallehle ginoose “water wpace™ in erythro-
eyteajgioroes “water spaco in plasma) wes
determined by using C* labeled glocose and
the Zn-GO method.

Two hundreds ml of a sclution cortaining
whoat 0 18 xC o glucows tnifarmly labeked
with C' and with hich specifie activity

bout 0°C. (The capillary samples wero col
lected at 8 wm, fuet befors & meal) The
tabes wers fverted several thmes far half &
murte wtorsd in kes-water far me minute,
and oentrifoged at 3300 g far 5 mimutes t

and the trapped plaxme in tho pecked red
cells was determined. For oounting the
redsoactivity 0.02 ml of plasma or of packed
rod colls was mized with 100 sl of 2%
giocose in water (t rmes the pipett wnd to

distributed over a circular wres with a dls
meter of 25 mm. The planchettes were
counted in & gas-flow counter (Voclear Cd
cago, Chicago ML, UBA., Model DAT
equipped with & Modet M-5 semi-automats

plasma, snd erythrocytes was determined
by the Zn-GO method during the first week
of life. The mamples were collected as de
scribed for group A. The quotent
erythrocytes

gcose-tn

Jated for comparson with the quotiants ob-
tained from the experiments with C™
labeled glucose

Results

1 Comparison of the thres methods

The resnlts of the comparatvs invest!
gsthon on the glucose concentration in the
thrre differert media by the three methods
are shown {n Fig. 1 It b seen that the
methods give conalderably different mean
erythroryte glocose valoes the highest
values were obtained by the method of
Hagedoro-Jensen and the lowest by the
PCA-GO method. In plasma only & miner
difference was  observed  between the
glucore values determined by the Hage-
dorn-Jensen method on the one hand and
the two other methods on the other The
mean gluoowe concentrations of whole

the highest, and the PCA-GO method
the lowest glurose valoes. The statistical
snalysts {see Appendix) shows that the

trapped plasms o the packad red eslls
(2—4%). In scme cares venoum blood from
healthy blood donors was need 1o check the
method and for with previcus
hn-tﬁpzha[ll]lnlﬂnmphtbnirhrc-
in’ erythrocytes and plamos
m&fmhrdbymzmoommm
the quatient ghucose-in-erythrocytes glacoee-
inplemne was alo calenleted from these
aluse.
Group 0
In & group of 16 fall term, hwalthy fmfants
the concentration of glucons [n whale blood,

diff in noted
betwesn the three methods are aignificant.

Tho mean valoes for the quotients gio
cose-in-erythrocytes/gincose-in plasma for
each day esch individusl and each of the
three methoda are ahown in Fig * The
quotients obteined with the Hagedorn
Jensen method are very high, and thowe
found with the PCA-GO metbod ex
tremelv low as can be expected from the
very low valoes for glucose-in-erythro-
cytes with the PCA-GO method.

The quotients in capillary Liood as
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determined by the Zn-GO method are
somewhat low during the first three days
compared with values reported for adalt
blood [12, 15]

2 Defermunation of the quotient glucost-1n-
arpthrocyiesfgincoss in plasms with O
labeled glwcoss duming the hirat week of Life
In order to chack the preliminary results

the quotient for the distribation of glocose

by the Zn-GO method tally closaly The
vulues for the quotient are lower in capil
lary blood than in cord blood and blood
from healthry blood donors,

3 The concanirmiion of gleose » whols
blood, erythrocytes and plarma sn healthy
wachorn iefarts
The rewults are presented graphieally in

Fig 35 The individual curres and the

mean valoes for the concentration of

glucose in whole blood, srythrocytes, and
plasms in 18 infants am shown. There
is s denificant drop (P<0001) In the
concentration of glucoss from the cord

Tazrr L. The quobient

Loy epreares
—— -

St Pt emem Terad
- =0 I mene
e PCi 80 remat

-
-

oty o ——+
Fig -. The quotients

pincose dn-plaama a» by
different ghocom metbode.

three

blood to the first and subsexquent caplllary
samples in all types of medium used. The
Jowest values are reached an the second
and third deys. A few values for whole
blood are lower than #0 mg/100 ml, and
& fow for plasma lower than 30 mg/100 mL

Fig. 6 shown the individual and mean
velues for the distdbution of glucoss
between erythrocytes and plauns during

fplwcoes in-plarma dedfarmined suth C1

lucos -erythrocytes,
ecoss (Qcu) end the Zn-GO method (Qraso)-

Capillery biood
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Flg 3. Glocoss eomeenirations in whale blood daring the firss week of Lif as detecmined by
the Zn-GO mothod. @—~# Alean conosntration.

the first week of life. The vatues for the
mean quotkmt determuned with C#
labeled gluocows are also indicated. Thers
ia elose agreement between the two mean
ourves, and there is & mgnificant drop
(P <0 001) from coed blood to the capillary
quoten

Discussion
Many investigations designed to extab-
lish the blood glucoss during the neonatal
period have been reported [1 3 ¢ 10 18
50). The reeults have varied widely owinx
to differences In methods, and because
bothph-munlndwhnlebloodhnnlreu
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¥ & Pliama, gloroer conomtration daciog the £ wevk of 17 aa determined by
the Zo-GO meethod. #—8 Mear oonoentration.

wsed. In recent years s new method based  with the method giving false hich and
on emxvmatie determinstion of glocose  falwe low valoes, tnlems special precautions
has come into uw and seversl modifics-  are taken [17]. This explaing the extremely
tions have been described {for references  bow glucose concentrstwns reported by
see [12]) Dexpits the marked specificity Wolf during the fimst week of life [*].
of the enryme (glucose axidase) for gln  And als i other investipations on the
come s number of factors may interfere  glocose dwrmg the 1

»
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¥ig. 8 Erythrocyts gloooe eoocsciration doariog the firsh weak of lde ax determined
by tha Zn-GO method. #——8 Mean contentration.

-
’éuodmtngﬂmglump—andmmﬂhﬂd
insuffiment attention has been paid to the
interfering factors [13].

In the present investigation greatly
varying gloooss concenirations were re-
corded in each individual sample accarding
to the method used. Comparison between
diferent mothods and medis (whale blood,
erythrocytes, plasma) illuvtrates ths falli
hility of blood-glucose determination, and
largely explains the divergent reports It
has proved possible to evaluate the rell
ability by calenlsting distribution quott
eats for glucoss In erythrooytes and plasms
as estimated by the vurions giucose
methods, and to compare the quotients

with quotients dstermmed with glucos
Inbeled with Ctt 12 15). The modified
Zn-G0 method alone gave troe glucom

a2 & cdtedon of the reliability of the
method. It has provicusly been shown
that the Zn-GO method gives troe blood
glucose valuse in adults [12] and the same
also acems to apply during the neonatal
period. It Is probably of impartance in
poacties that the method gives tro¢
giueose values both in whols blood and
plaama, becamss ths doetermimation of
whole.blood gtucose s slmpler

The determination of the glucose con-
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Fig. 8 Individmal and meen quotieats
by tho Za-GO method and the mesn

qactiart
trrmired by the OU-method.

centration by the Zn-GO method has
yielded interesting results that may have
phyviclogical Implications. The glusows
lovel falle significantly daring the first
hour of lifs, and remains low doring the
meocatal period. This may be explained
by ¢ ¢ & decreased glzcoss 0-phosphatase

1 4 T

hwose-in erythroay i ploana. as

erytirorytes/giocoss-io-plasma a8 de-

activity in the lirer aa has been deseribed
in pewborn animals [4}, with inhibition
ol liberation of glucoss from the liver
gtacogen. The infant wonkd then be un-
ahls alonw to maimtain the higher intran
terine glucons lovel, and the glucose level
would drop sooo after birth.
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The distribution quotient giueose-In
erTythrooytes/glucoss-in plaams, iv lew n
oapillary blood than in cord blood. The
fact that thia change in the quotient was
shown by both the C' and Zn-GO methods
is strang evidenoce of the rellability of the
latter The reason for the change in quotl
ot s obseure, Tho finding, however
indioates that the water spase for glncoes
in the erythrooytes is smaller in capillary
blood of neonates than in eord blood. The
merease in csmotio resivtance of theerythro-
cytes after brrth i3 probably a parallsl
phenomenon [17)

The lower limit of the glicoss conoen
tration is of olimcal interest becauss low
blood-gincose lovels have been reparted
duning the neonatal peried in pathologloal
states, The average plasmn-glucoss oon
centration ss detsrmmed by the Zn-GO
method was never Jess than 40 mg /100 ml,
which is also the giuooss-concentration in
the water phase of erythrocytes. Only s
few individual valves wees less than
30 mg/100 m] plasma (Fig 4)

) It has been suggested that the low
glucoss concentratin might lead to
decreased glycolysis in tho erythrooytes
‘with resulting mauffident ATP formation
and jneressed heemolyals [13]. Hexn-
kinase which catalyses the firat limiting
sop In erythrooyts glysalyws, cught
however to be satnrated at this gluooss
oancentration (30 mg/100 ml) sinoce
Michsehs-Menten s constant, X, (gluoose)
for hexokinase m erythrooytes ls much
Jower [B 13}, and the break-down of glucoss
ought therefors to be sufficdent for the
sdequate formation of ATP

Zinkham et al [21] and Hollasnder « al

{10] have reported the development of

glutathione-instability on incubation af

M. HIELX AMD 8 8I0LTY

erythrocytes with phenylhydratine
ruro when the initial glusoss concentrs
tion of the fncubation solution is Jess thoy
35 mg/100 ml. This glutathlons instabiltty
sppears to be dus to ooesation of the
cellular motabalism before the end of the
meubation perod, the glucose in the
sctution probably having been waed wp.
The finding s therefars probably of m
signifioance {x tvvo and the glucose em
centration aa such s probably not respon-
alhle for the decreased life span chams-
teristio of erythrocytes formed before
birth and during the neomatal period [T}
Dipdetro & al [5] and Walker [19] fond
strong experimental evidencs in enlmals
that phosphorylation of gluooss in the
ltver probahly depends on two different
kinasos with highly different affinities for
glucose The ane, hexokinase has a very
high effinity for the substrate, and M
alrrady pressnt st birth, but probebly
only in small actreitios; it i3 not entirely
specifio for gluoose but is also capable
of phospharylating other sugars The other
glucokinase, is not formed untll after
birth, 1t hay s low affinty for glucose bat
w specific for the sabstrate ond be
probably & grester activity than heso-
kinase If the conditions are ientieal &
man, the presence of only hexokinave may
explain why the ehmination of glucoss
injected intravenously is slower amog
infants durmg the fint week of life than
subsequently (2, 8} this may alo be the
oass with galactoss [11 14] I some
glusokinass wero present at buth, the
glocoss oancentration would probably be
100 low to saturate the enxyme and the
mitla] phosphorylation of glucose woaHd
take place at a slower rate with secondary
changes in liver metabolism a resuit.
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mined by three different metbods in *6 full-
term, heslthy pewborn infants durmg the
firet week of Ife. The relmbility of the
methods was evalusted. With the most
reliable of them, the Zn—GO msthod, the
concentration of glucose m whale blood,
plaama and ervtlrocytes wana followed

13

up doring the fiet days of lde m 18 fall
term, healthy infants. With the Zn-GO
method the average plasma-glucose eon
cenfration wise Dever kese than 40 mg/100
ml Only & few individnal valnes were
below 30 mg/100 ml plama.

The importance of this glucose level
for the breakdown of gluoose in the
erythrocytes and the phosphoevistion of
glucose in the Liver m decuwed.
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Statistical Appendx

by Magnws Hydm Sty Spn, and Adam Taubet

In group A (df. llsteria) and Alethods)
the glicose concentration in whole blood,
plasma, and erythrocytes was determined
by three different methods for sach infant
on most days of the first week of life. The
individusl end mean ghicose values are
ahown in Fig 1 (p #) The mesn giutoes
valoce cbtained by the dif hod,
spparently vary but it is important to
Lknow whether the differences are systamatio
or only random. The following statistical
treatment was therefors doos.

For any of the types of blood mamgples
(whole blood plasma, or arythrooytes)
analysed the determinations may be de-
weribed sa followm

MNatbod Determinations  3lewn
" In-Q0 -8 w,r, x f£=1/alx
PCA-QO “y ¥y ¥y ¥y #-lmIy

}'llpdﬂ-n-.'hm:n- £ 5 K E=1fnl
Each determinxtion may be consdderod
as the eam of thres components, the “true
valos for the giuooss concemtration (s)) on
day ¥, the eystematls deveation from thls
valoo amoclated with the three methods nsed
#rago Troacor 40d wmgy) and the
random error of the determinations (30
40 ang "=y on day | These fastors
determine the observed values (s, y; and
£) on day s as follows: Observed valuo -
“trua valoe + syatemaths deviation -«
random error

oo
X, ~p tRpago te
reaoo
¥ =R T2rcaoo”
(e + e

————m
Jnstitate of Biatwires, Uppsals Univorwty
Uppels.

The dillereniee (d,) on day § between e
gluooss valoss, eg. with the Xn-GO el
the PCA-GO metbod n whols blood, plaims,
av erythrocytos for a certaln infant may thw
be expreossd as

&2y~ 3y~ (€1a-00 ~ rca-ca)
o e

but {(F*70 %% Lay sero cxpectation
(Lo the rendam errors will oancel esch
oiber) This means that the differenss be
$ween the glucowe conoentrations as deter |
mined by the two methods ln & messrt
of the difference betwern the sysemitk
dsviations from the true valus with the
same methods Nothing can bo mid sboet ¢
the absolate values of the ecompontstr
long as x; s not known,

For sach child throe differences have been
calculated for whole blood, plasma, sad
erythrooyies, vix. {1) the differcnce betwees
the glucoss valoes determincd with the Zn-
GO and POA-QO method, ( } the differente
between Hagedom-Jensens method &
the mean of the sum of the veloes with
the ¥n-GO and POA-GO method, and {3
the difference between Hagedamn-Jenkn
method and the Zn-QO method (1) and (B
are resclts of “orthogooal
The Za-GO and PCA-GO mq.hoda;!

Hagrdoen-Jensen s mathod s s completed?
Qifferent tethod. The moan of the ssa el |
the Za-GO and PCA-GO methods is

cult to lnterpeete bologicatty howover (3
s therofors alwo enlcalated, but this & |
fovence Iy not & resuls of an orthogonal s

parison.

For each child and d fference It mas oo
finmed that there was no sgnificant variat®
amang the cepillary samples during the t%
of cbeervation and that the difference ¥#
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Tawen 2.

e 00— KrUL 00 gy =Tt se  Kmp = § (X000 + &rciec)
1 valoss if the
2 Valoes W P B W P B w P B hypothesis k troe
Nogative® 5 0 o0 0 0 2 0o o 13
Posittre, but not 10 W oy 15 4 1B 1T 0 1235
rmitoart
Bignitoaat
0os >P>081 # T 85 7 5 8 « 3 3
a0l >P>00013 0 8 T 4 s 3 3 13 aes
0001>P o o 3 3 1 1 2 1
Yooftvalnes 26 8 1 2 13 20 % 1 26 -

¥ = whabe blood, P =pleans, B = pecled erythrosytes

oon of the negative ddlerences wers

eqmlh)upml.rynndccrdhbod-unphs.
is sesumed to be

wers significant,

in whole blood) 50% will be positive and
50% negative; and, forther that 5% of

ot above

to three nnil hypothoses, as followw.
#1200~ &ras oo
Zaaes = (12200 + €ror aoh
CEugJ ~ ®La00-

These hypothesos can be tested with Btu
dent ¢ tees for eock chikd and each type of
blood sample in actordance with the formmle,

1
3-l3d

‘2-0
hin
' where & -the meen value of tho differences

' If the systamatls deviations fram the troe
valoes in the methods show no difference
' It ean be expected that among all the i-values
for  certain type of diffsrenco and a certain
:frwvfuwd-mph(-{ #22-00 ~ 8rca-00

The resalt of the *8 ¢ valoes in whole
blood (1) plaxma (P}, end erythrocytes (E)
of 20 nsonstes are abown in T ble 2. The
distribation of ¢ valoes dlffers from the
distribation that would have been expocted
if no differencs batween the aystematio devl
ations had been present.

Far s rough test of the over-all resalts the
group with the highcst incidence of negative
t-values ( 14 g0~ ®roago in plawme) was
chowem, The eritical rati for thix group wea
calcnlated from the formmla

__I-r
Vap(l-p)

critical ratio

3
———
}26 05 05

where f=frequency of negatire f valnes,

sigrificant
¢ valoes is conaidered Thus A differences in

P oY
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ths mean plucoss coacentretions in Fyg 1 1":
scom to be tree d [feremcos
The variation in the random eroe o Hethod o-00 POAGO Jam
earmmod be esiimated in this materiel, since  Ghwoso scmcentrs 80 108 56 100 5 W
ouly single determinations were done The  tha myf100ml
following valoes have been cakoulated on 6, mg/100ml LY 3 I T
bams of doplicars determinations in eariber 3, of doplicars 1 H Y MO
vopublished investigations osing the foczmla.  deterraimations
& +VSdi/2n giving the {ollowing remits
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Virologic Studies on Cytomegalic Inclusion Disease

by GUIN CARLSTROM

The existence of cheracteristio intra-
rmclear Incdunone I cells of varioms
viscers has been known mmee the begin
ning of thw century [7 €] On the baaie of

findmg of such cells thus allows the re-
cognition of cases during life,

For many years the mature of these
pecubar cellnlar changes was gbecurs. In
dmdhcuahxunthn-eﬂology;m(mmn

pirochetes snd virmes were

related to the extent of the pathological
dnng-: (1) a 100-1 ptm:- with the

glands were found in more than 10% of
the cases In a routine autopry material

that the presence of snch localmed in-
clusions are not necossarily associated
with clinieal disense.

The ineidence of the generalized dis-
semninated form has in some series of
autopales in infants been 1-2%, [3] In
ider children and adolts it has been
found much more infrequently [17].

A considerablo diagnostio sdvancs was
made when, In 1052 Fetterman [4] demon
strated that infants with cytomegalo in
cimlon disesse might excrete typlesl In-
cluston-bearing eclls fn the urine The
2 G814T3 dose Faduerion Soendinarin Vol 84

mﬂmd.l,narexpcdmmt-rhhmm—
muwwion by filtrstes in antmals indleated
the vinl nature of the disease

Thehohﬁuntnﬁmnmltmvuihmn
it fnelnxk dncl virus
mlhhmr!pmtuilnlﬁﬁﬁby&nlth[ls]
and by Bown and his cowarkers [11] and
in 16357 by Weller and coworkers [15])
Theee strains, whith appeared to be
idemiticnl, were referred to ss the oyto-
megalovirmes and cocodered represents-
trres both of haman salivary gisnd m
cluxione and geoeralired cytomegslie fo
clusion disease, Quits & few cytomegalo-
YIros struins have smee been frolated,
mostly in the UB.A. [I2 16] There are
also seattered rvports from other parts of
the wockd {6, 8]

The mirodoetion of methods for tols-
tion of cytomegalovirns and the dovelop-
mrat of serologie procedures have made it
pomibls to Investigate the incidence of
Infections to a greatsr extent than coald
earlier bo dons with exhting pathological

-
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Fig L Distnbution of peutralling and OF antibodies in different sgo groups of 243 chiiins
and sdolts. Meatraluing entibodies tesied a4 a final perum-dilution of 1/10 CIF antibodics st
final serom.dibotion of 1/4
T aton of comegalorirus growth. Except for depoeition of granular
~ T  demonstrated inedence of antl  material only mintmal changes wers ob-

~ in children end adults of didferent
}{a Indicated that cytomegalovirus in
fections often coourred in & Bwedmh popu
lation. Therefars efforts were mads to
isolate virus from infsnts treated in the
peediatric department with the tentstive
clinical diagnosts of oyt dust

served for a couple of weelm. After &
weeks the charscteelstlc changes hsd
progressed somewhat and wert
made with supernatant cultare fluid eon-
talning whole colls, releascd by seraplog
or by treatment with trypein. After 4
passges the meubation period wos short

lo i
disease. The efforta soon ylelded pomitive
results, cytomegslovirus being recovered
from s 4monthold infant. Detailed
clnjosl and eytological data on this case
will bo given elsewhers Human embryonie
sk snd muscle cell cultures inoculated
with s mouth swab sample from this
patient developed spedifio  cytopathio
changes tn 10 days ( Strm strain”) Small
jool of enlarged round cells appesred with s
slow progression In the fibroblast out

ened to 2 days with eompleto degeners-
tion oectrring within 14 days. From thi
pseage on, viras was present in the eentri-
fuged supernstant flald, and the titer of
virns in fluids from the 5th pasage ¥#!
10440 1 ml,

In stained preparations, mads at fnfer
vals thronghout the pawape seoes, the
mosphologleal ehanges wers foand eimilar
to those proviously described In cyto-
megaloviras Infections [11], Le cells eomr
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showed o CF titer of 32 and & neutralhing
titer of 50

Disension
Aecording to the resulis presemied
above, obtained from serologio and ¥irne
faclation studes, cytomegalovirm dnfec-
tiona seem to occur frequently in a Bwe-
dish popalation. The high propartion
of individuals glving positive serological
responses corrosponds well with findings
trom other remote geographic areas [11]
It shonld he mentioned that the pattern
of imryune-response in this materal haa

been studied In tests againet the “Ad. 160
eytomegalovirus strain. Furthermore anti-
bodies against the “Ad. 1607 atrain wers
also found in serum samples from the
infant exereting the “"Strdm  strafn. A
relationehip between the Ameriean and the
Swedith agents is clearly indicsted but
antigenio identity has not yet been proved.
Weller & Hanshaw [16] have claimed, thaé
the cytomegaloviruses should be com
widered as a growp of related antigenteally
not homogensous, agents

The unque hoat parssits relations of
cytomegaloviruses and the pecolier attrl
butes of theso agents have also in this work
caneed practical difficulties of the kind
described by earlisr workers 1n this field
118) Thus, it wan imrpossibls to peepare
refercnce antisers in laboratory snimals.
It was also difficult to sceomplish serual
propagntion of early vir passages and
there was furthermore o low stability In
titers of viros and antigen pools.

Tha serclogleal responses dutrdbated by
age groupe gave w curve not completely
similar to the typleal pattern of Immune
response to the common cammunloable
virus fnfections in man. Thos, for instance
the cytomegalovirus antibody never
roathed the feldence of almost 100% in
sdolte. On the other hand the findings
resemble ths patterns found with herpes
stmplex infection. 1t has been postulated
that eytomegalovirus persiats in the body
28 is true of herpes simplex virne. There
was in sddition no evidence of & decresse
in the number of posittre individuats
between 6 and -4 months of age On tbe
contrary an increase was recorded. If this
finding proves signifiount i Iudicates the
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‘ )Tbe demonatrated weidence af anti

in ehidren and adois of different
ages indicated that cytomegalovirms in
fectyans often corurred in & Swedish popa
lation, Thereforw efforts were made to
faolate virus from infants troated in the

pecdlatric departzant with the ten

growth. Excent for deposition of gremer
muaterial gnly minimal cheges were %
served for a couple of weeks After 4
wocks the chersoferistio changes lad
progroased somowhat and pesssges €Tt
mads with snpernatant eulture flukd cve-
talning whalo cells, releascd by serapy
or by treatment with trypein. Aftet 4

ciinical dngnoais of cytomegul i

disease The clforts socn yielded positire
results eytomoegulovirus being recovered
from s d-month-old infant Detailed
dinioa} and oytological dats on this cess
wil} bo given sleew bere Homan embryonto
skin and musele cell oultures inoculated
with & mouth swab exmpls from this
patient developed specifle  cvtopathic
changes in 10 dsys (“Str8m stram ) Small
foer of enlarged roand cells appesred with a
alow progrewion in the fiwublast out

P the {noubation period was sbart
ened to ® dsys with complete tegeee
tion occurring within 14 dave. From (b4
pamags on virus wax preseat in tho eentt-
faged supernatant flokd, aod the tier o
virey in fluxds from tho Sth pawage ¥
104701 ml

In stained prepamtions mads st [mer
valy thronghont the pawage series Uw
marphological changes wero {ound dmBs
to those previond; deseribed ln cyte
megalovirna infections (11}, Le evlls rov
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! a eytopstbogento virm from bmmen fnfants with [linesses resembling oFto-
wlivary gland viroe dwwass. Prec Seo Erp
Soo Exp Biel (NT) #2438, 1958, (NT), 0L &, 1957

14 Byapxra, A, Exvree,J ¥ asd Horvowsr 16, Wxizrs, Hosw T B
A Coxnplemect 1, Dewrstions ou cyt
and Leming pobomyehtis virums propa- inclnsion dlesast  Vew Engl J 3od 26

ol in tiewos cultors. Pres Ssc Bep Buol 1733 1%42,
V), 79 208, 1952, 17 Wrarr, J P, Baxror J Lax, R. 8. sod

15 Werme, T H. Micavsxr J C., Caum ~ H. Generalleed
J L and Woom, P Dsolation of intrs- inctodon dieses. J Podial 34 271 1950,
nueleer incloion prodnemng ageats from
Bahenitted darch 18, 1884 Departrwent of Climkesl Baeteriology
Acoepted May 12, 1084 Bection of Virlogy

Kearolinaka Bjukirmet
Beockhobm 80

Bwoden
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In Pig 1 & good carrslatlon i shown
betwreen nentrsliing and OF sotibodies.
This clreumstance supports the amamp-
tion that tbe methods for demanstrating
the presence of oylomegalovimus antl
bodles bave been reliable The quantits-
tive omrelation between (F and nentralis-

Sammary
Serum wmples from 24, ehiidren ant
adolta of different ages In & Stockhels
population wers tested for peatraliky
sud CF antibodies against oytomegale
viros. Antibodies were frequently foond
in pewbom infante, A rather small numbt

ing titera is more gHfimlt to loat,
(Flg. )

Yuns isclatioons may bave a Hmitatin
e disgnostio procedure as a high per
centags of healthy children ars oyto-
wegalotiras sxcreters [12] Also, CF trets
bavs been reported negativs in infsuts
with typleal rytamegalic incduxdon dueenss
16} A ol the signifi of
indection with cytomegaloviros ia ditficalt.
Further invostigutions ars therefore netded
to delineate the synid of oy i
inclusion diseass. Heaithy bables lnd
sorpested Ormea art now subjectsd to

of chfidren t 2 and 4 yean of s
showed aptibody This number alosly
yoso during childhood, adolescence and
adnlt s approaching an incidecs o
B0% in individsals mare than 80 yeant
old. Cytomegalovirne wia lsolated from
a mouth swab specimen of & 4-moath-oid
Infarmt with the clzboal diagnoss of eyt
megalic molugkon disease
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mal frequency There wers 4 cases of
maturo birth. Posdtis primary ffectwon
M be traced in 27 casw, partly from the
o history and partly from the matber

Fig. 2 Locabration of the mfection.

# tement In eanference with the re-nvesti-
gator It coomisted of upper reeplratory infee
thon, chicfly puralent rhinithe, In 13 casess
paronythia In 5 cases; pyodermie in 3 carme;
umbilical Infeotion In 3 casee; guetroenteritis
1 2 cmecs aod otitie in 1 case Tho growth of
st phylococeus aurcus waa found in all the
18 caace where the pus waa cultured from tho
Jncidon or puncturs made In 10 of the 18

Cares

]a

Fir 3. Results of the re-erammation.
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Fig 4 Results of the mexaminstion cocrelated with the yrar of falling M,

cases the bacterlel stralns were sensitive to
all antibiotios. In 5 oat of the remaining §

and straln resistanco patterns were made for
6 of them and all showed staphylococe! srms-

cascs  penicillinase ng phy
were found, and in 3 cases the sirains wers
lews-seraitive to penicillin 1n etfro Penlofllin
had been given to 8 out of these 8 patienta
befors making the culture Of the 8 patienta
with Infection of penielllin reelstant staphy
locoeei 3 came from anocther hospital, one
showing Infection with staphylococens of
phage type 47 In 3 patients the infection
was & postoperattvo complication at one of
the clinies for psediatric surgery Of the
remaining 2 patients 1 showed an mfeetion
contracted at yoi ancther paediatric olinig
and 1 an infection from birth In 10 out of the
290 ncwborne infections were found in the
a of purulent rhinitle, or paronychls from
. )}ﬂn-ymmmtm;ymcm—m
Core

-

- —

N

Iy ey
[=
D sig i dy
et
Fig. 5 Remulta of the reecxamination correlated
with the age of fsllmg {1l

oy

tive to penleillt

Only locul symptonm without fever were
present in H cases; local swelling ar Limits-
thon of an extremity s function and more-
ment led to the fint conmaltation in most
cases. Beptic manifestations, such as o~
ningrtrs, peritonitis, poriearditis and jaon
dice or bloeding were not present in any of
the onsen. Bpecifio Infections as tubereulons,
syphilis or typhotl do not appoar in the
material.

Tenicillin was given in 37 cases, sulpbe in
4 cases and broadspectrum antibiotics {aftee
determination of tho straln  resistance pat
tern) In tho remaining 8 cases. Averuge durs-
tion of treatment was 5 wreks, Metastate
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and purulent meniogithe. The primary focns
was Jocaloed fn the proximal end of the

thon with arthritie of the hip-joint Thepo-
wbility of traumatio epeplryweolysis during

delivery hiad ervated difficulties In differen

thal The late 1 dlag

toat tio foous js considered to be reaponsible
for the fatal outoome

The re-examination covered clinieal and
radiologiral evalustian. Cases with slight

»apply befc
e T eioisy,  lrregulacities In tho epiphyaia without eub-
Jective trouble or addrtuonal objective con-
have been ded as cured In

Ipﬂu of the contingensy of arthrosks in
Iater life.
Recurrence or development into chroale
infeetlon did not take place. None of all
thoso ined revealed ity

In 4 caees and in

Forty-thres of the patients wers ro-cram-
med with an obeervation time verying be-
tween 3 to 17 years, Threo chikdren bad dued,
of wham 1 diwd during tretment and 2 from
other caxsrs sulficiently Joog after recovery
to make confirmation of the treatrnent
revalt from the mccomible data possible
Threo coudd only be verbally contected but
were said 10 bo completely trouble-free.

Realts

The mortality was 1 n 49 cases, or 2.
Darmg the year 1953 1 patient contracted
ostecarthritm of the hip-joint xt the age of 1
month, and died t the sge of T months
while under treatment The immedat  caum
of death wes & metest tic foous t the base
of the akull closs t the foramen magnmm,
with eompression  { the medulla oblongata

to infection lster in lifs and spart from
the sequslas of osteomyehtis all were
completely healthy The rewults are de
moostrated in Flg 3 From Fig 4 it is
evident that the treatment s results hare

TarLE 1

2 Ostwourthrits of the hip
1 Ostecarthritie of the Loew and of the hip
Total 7 eavm

STight invalidity
Osteoarthrrtm of the hand ot foot
Outsoarthritie of the elbow
Osteomrtheitio of the shoulder

Ostoomyel th of the prorcamal end of the

1 Mn‘&emmlnddm
tibla.

Total 8 cases
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TasrLe 2

Age of Present

falling Py Revalt
Osteomyri(tis of the prorimal end o] the femur
ALY g 0 dage (323
JEWS & dayn 13 5re Invald, em ahortening
Awd 14 days 18 yro Invalld; 7 em abortening
TH S 14 dayn 13y Invalid; 8 em abortening
axd 4 months 3y Cared
TW 3 1} months 17 ymo Cured
Owtcompal(tls [ the diatal cnd [ (ke femur
JEWJ  Sdayy 13y Tnvalid; 7 om abortening
1 IA.R.Q 10 dayw By ob}
8Ado 11 days 185 Tavalid; £2 e sbortoning
UEHJI idp 25 Reckooed invaldity
Ciga 18 dayn gyrs Reekooed invulidity
ALL @ 3 wecks 3y Invalid; 12 em shortening
1829 8 wrecks 18y Cared
TBJd 1 mooth 15y3 Cured
aryd 2 months Ay Cared
KY3 monthe Ay Curwd
PIK G dmonthe M4y Cared

not varied aignificantly during the carrent
15-year period Thus 33 patients (88 %)
showed nefther snbfective nor objective
ciinfeal trouble nov radlologieal bone chan
ges of any significance st the time of the
ollow up sxamination. Correlation of the

minstion s results with the age of
falling ili (Fig 5) shows that the corre
sponding figures for complete restitation
in the newborn {below 1 month of age) are
16 out of *8 patients (55%) and in infants
(1-12 months of age) 17 out of 10 pa
thents (89%)

If the results are correlated with the
localization (Table 1) it is evident that all
the 7 patients with marked (nvalidity had
suffered from an osteomyelitts with pri
mary focus in the distal or proximal end
of the femar and complicating arthritis of
the knee or hip-joint Five out of the 8 pa

osteoarthritis of the hand, or the foot o
the shoulder joint or the elbow

A closer study of all cases xith s primar?
focus in the proximal ot distal end of the
ferur (Table 2 fllustrates the difference
between the proguoais for the newborm
and that for the Infant

Duscuseion

The comparatively poor resuits in the
new born fs in accordance with the oalr
comparable re investigntion, namelv that
of Lindell & Parkkulainen (14] Thee
authors found remnants of alight bont
demags and completely unimpaired fune
tion fn 60 in the case of the newbam
and in 81 % in that of infanta (1-1 monthk
of age) Thev sugpest that the poorer I
sults in the newborn depend on the grestet

tients with slight objective q
of their flineas had snffered from verifled

quency of penieiltin.rest strafns B
them than in older children.
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According to the present material the
prognosticalty most significant factors are
thnngeolhﬂm;mnndthnlou!httmd
the Infection. The
mhﬂthrhkhremntoocturumong:hﬂ
dren under 1 month of age a:phhu the
bed T als of seute
mrlylnh-ncy

Primary localizaton in the metsphysis
in osteomyelitn daring childhood has been
explained by the lrvely blood flow in this
wres together with the skowmg-down of the
blood-stream in the end-arteries followed
by wide vencus sincsoids which exist close
to the epiphysesl line throaghout the
growing period [12, 13 18,17 18). Where
abandant anastomonts can bo acen (in the
duphvsh and the epiphyals) the blood b
thought to combat the infected thrombua
more casfly

It has been polnted out [1 4] that the
joint eapsale fastens on to the metaphyal
in the hip and the elbow jolirts whereas
in the other folnty the met phyxia Hes
extra-articularly This should lead more
easdly to arthritis in the case of primary
metaphyseal ovteamyelitis around the hip
and the elbow Other suthors have thown
how vemeh (althongh sparsly) penetrate
the cprphysesl lins and thus convey the
Infection from the metaphysh to the epl
phyie In the age-group where the eptphysie
ts mainly composed of cartDage Thm;tr
forating vessels have been angh h

¥
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to be insignificant In this age.group. It
seems more tmportant to find out why
oateamyelrtis with primary localrzation in
the epiphyxmshoald appesr ninfanta whils
i so seldom appears in older children.
Lexer [13] showed how different parts of
the boar were affected at different ages
and wizhed to relate this to the different
vascular econditiorw at different ages
Later angiographioc studies, principally to
be found in anatomical literature eanfirm

this proposition.

The only troe blood sapply to the epiphyas
in the femor proximal and distal end n
children conaists of vemels in the vmceral
‘Dlade of the joint eapenle [15 18, 17 23]
{vee Fig. 8). Microangiographio studies of the
veseel's dorviopment In the epiphysis {the
proximal end of the ferrur from the foetal
d:lgut the ago of 15 yoars [15, 2] show how

the epiphiyacal vemsels conslet of end-arteries
bedforn cwsification of the epiphyale (sco Fig
7) Here too, as In the metaphyals of the
growing child, there s a discrrpancy betwren
the diameter of the end-arteries and the veins
which shookd kead t & alowing-down of the
blood wtream. Not until the Wo{

centres do
bammf#mmhwhkhmw
hinder beoterial growth bere during sepate,

Tiros, before the caificatian of the epi
Pphysie thero fa the theoretical powibility of
» predilection for pemary infection of the
epiphysis with a great ruk of parulens arth-
rith, This has abo been through
autopry findings in early repocta (10, 19]. At
be-tmly-pnnl-ld.hin:emumo{cb-mnl

stodled by Troets [ 1] However ueu'ly
as 1698 Dardenne-Alfbert [0] and Herzog
{10] stated that osteomyeHtis with peimary
localmation i the epiphyus dominated
among young infants. Whether the epi
physeul line contatns perforating vessels or
Dot ar whether the joint capeule fastens
on to the metaphywis or not thus appears

logo d epiphy sia will tale place with
fatare Tt tion of growth and defocmation.

In this material oxtecarthrits appeared
even before osteomvelitts could be cor
rectly diagnosed and the only powibility
of further combating this prognosticelly
scricus conditon  ppears to be through
vigilance against the diseaso and throogh
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prophylactic messures. Vigilance leads to
an early bactenological diagnods through
bloodculture and local test pancture It
Jeads to an early suspleson of complicating
arthntis and to earlser adequate therapy
In all the cases of osteosrthritls of the
huip-joint in this material the correct diag
posis was made 1 week to 10 dave after
consultation with a dootor Aloreover it
sppears as i the tendency In recent years
ban been that of dependence on antibiatio
treatment alone thuns often entafling the
neglect or procrastination of arthrotomy
Befare the advent of antiblotics, arthro-
tomy (broad inciston of the articolar eap-
sala followed by skin-sutures) after a ver
fied diagnoals through puncture was per
formed in most cases. In harlstrdm & re
part [11] 15 out of the 10 cases of purulent
arthntis in infants hed nonmal movement
and good function wpom reexaminatron
(the 4 with hip-jont purulent arthritis
were invalids) Some of hly contemporary
authors do not have equally good results;
arthrotomy is not sufficlent to hinder the
great percentage of nvalidity Inthe even
toality of complicuting arthritis antibiotics
seem only to have altered the prognoals
qwoad ritam For example in the present
material 5 out of the 11 patients with
osteoarthritis of the knce joint were inve
iids mpon reexamination. This cen be
compared to po invalids cut of 7 with
osteoarthritis of the kpee joint In Ed
berg s (7)and Karistrdm o [1]1] reinvestigs-
tions in 1813 and 1933 st The Kronprin-
scewan Lovia e Childrens Hospital By
combining intemsive antiliotic therapy
with earlv arthrotomy or repeated pune-
tures it appears possible to improve the
prognosis of purnlent arthritfa in infants.
Beveral anthors recommend local antiblo-

BO LIXDALAD ET AL,

tio therapy as well Clarke [4] gave e
thromyem in glveerin in order to rahe the
local concentration. Cases of arthritu of
the hip-jount for example must be fmuo
bilised In optimal posltion with meximd
sbduction in order to minfmbe the
tendenoy towards dislocstion. “Aqm.
tion, abduction, appropriste antiblote
[8] is & good rule to remember If marled
swelling and induration is present the
punctures without arthrotomy will prob-
ably not prove adequate

Prophvylactio measures principally faph
measures against staphvlococew Infection
in children below 1 month of age A mare
continual control of infections daring the
first month after dischargs from the ms-
ternity ward seems desirable. The dive-
very that nosocomfal infections can be
contracted at the matemity wards bat
show an incubation period of up to ope
month [3] means that thers could bave
been more cases than t indicated here of
pomary infection from the matemity
wards

The increased incldence of lnfectiom
at the maternity wards often with 1
vitro penicillin resstant strains, lacks sap-
port in onr investigation but hes been re-
ported [3). This study does not suypeet
that the high frequency of pemlellin-
resistant strains §s the predominant rees
for the poorer results of osteomvelitk B
young infants than in older ehudren [H}
The complieations propounded by Culles
& Hargadon [B] in support of the differ
ence between lnitlal penicillin and brosd
spectrum antibloties namely alrees
quester and patbological fracture are pt
verfied as being dependent on the efficac”
of the particalar antibloti thersp y ehowed
In the present materml the cases with
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+ abecess, sequester or pathological fracture
as tho only compliction were oured
1 through prolonged and intenaive penieillin
t therapy and minor operations. The small
1 number both of secondary inflammatory
' foci—2 cases—{cf. Blanche [4] 1035-1050
) in 60%) and of other septic manifests-
¢ tions, speaks for a high percentage of sen
¢ sitivity towards penidllin 1a niro The ef
fieacy of the antiblotly employed should
be judged by its abllity to limit the infec
tion, as has siso been pomted out earlier
Ly Gerner-Smidt [8] With regard to the
high incldence of ponicfllin resistant straing
in the maternity wards (40% [3]) and to
the rapid progrems in children under ons
month of age methicillin initially fs stron
gly recommended. In older children
wihout clinfosl signs of sepsis and in &
good general condltion penicillin seema to
Le sufficlent whils awaiting determination
of the restance pattern

Summary

Forty-nine eases of mdwologically eon
firmed scute haematogenons osteomyelitis
in infanty under one year of age during
tho pemod 1846-1060 were remvestigeted.
Nerther the morbidity nar the remlt
varled during the 15-yvar period The
maortality was 1 in 49 cases. Thirty thres
cuses showed nelther subjective nor objec
tive tronble nor any smgnificant radlo-
logical bone changes. Eight showed alight
and 7 marked Invalidity Recurronce or de-
velopment into chronle infection did not
take place Tho age of fallng 1l and the
Jocalmatlon of the infectlon is of great
importance to the prognosts of the di.
sewre The prognosts Is woest doring early
infancy when the epiphywis is not osmlified
and is theorstically labls to primary In
fection with a grest riak of puralent arth
rh.k. Vigllanoce againet the discase early
of eomplicating arth
rhh and prophylactlo messures aro ro

commendad
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The Aylose Absorption Test 1n Infancy

by GUNVAR W MEEUWISSE and GEORG DANO

The xylose absorption test in the dis-

Lntb- dult the greater part of an orally

gnoals of malabeorption disorders is draw
ing nereasing sttention, ss witpess numer
ous publimtions on its elinfcal use [1-8,
11 13 1518 20 22, 23 .5 3 37).

of xylose sbsorption ean be noted. This fs,
with some exceptions [2, 5 7 22, 5], at
least in part dos to the use of too small
materials.
Untll recantly the literature on the xylose
abeorption test gave very scarce informa
tlon on normal standards for children
(especially fnfants) Thero is sl no
bliched dure for the

fnk d dose of xyloss (5 g) Is abeocbed
Parcentages between

phase—
nenthal funetion of time with a I valos of
aboat L.0% per minute corresponding to
o halfif of 70 minuies [28, 33). After 5
bours all bat 6% of the mjected amouant bas
been eliminated. The urmary xylose exere-
tion ia directly propactional to the blood
ooncentration. Part of the xylose ts metabo-
lxed. As tha two modes of elimination to-

performance of the xylose test n these ages
[3 13 15-18 20 22, 33] In en attempt
to find & aimple procedure for the xylose
alworption test in children, we have
wtudied the relatianship between the hlood
concentration and urinary excretion after
ocal edministmtion of xylose to normal
infants Yn sddition one cess of celise
diecase wan stodied.

Physlology
Xylowe! {5 & watersolnble om DOt
preseat in ble amounts in the hlood
or urine of the fasting individual. Yormally
In thin arthole xyboss riacds for ¢( + )-xykose
2- 852873 Aok Puddiatricn Sacndinavias Tol 54

brut i doos depend on the gk
at [Hj.ﬂvmualﬂmﬂhcndxylumh
resheorbed. The resbeorpiion, which i

independemt of the plasme
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TaBrr 1 Some data on the groxp of “mormal’ subjects siudied wath the ard of nmd
laneons Bood and wnmary xylose curves

Ao Welght
Bubj o, Bex monthe d:h
1 mals 11 1200
3 fem, 4 4600
3 fom. 1 5300
4 ferm. 14 5100
& male ki 7800
] male 9 8300
1 fem. 14 0300

even in the same Individoal [19 33). On an
aversge it Is 44% in healthy sdnlt subfects
(5, 191 Tho percentage incresses, of course
with iIncreaddng glomernlar filiration, but 1t
decrouses with Incrensing metabolio utillza
thon.

Alatenal

1In one group individual blood and urinary
xylose curves wero estimated. This group
vonslsted of 7 “normal infants (Cases 1 7),
i the Infants were healthy or had been
cared for in tho hopital for cortaln dlseascs,

Xylom doss Ca %o &f hospltaliation

Tines of mother

Idlop.!hkhyp:ﬂywmh
Panarftiom of & toe

Hip}otnt}n.u(h

Alopln dcrmnllth
Atopio dermatith

ooa‘-#z:

&

they recelved their ordinary meals, It froits
wrre excloded, becauso of their xylow con
tent Tho subjeecta wers in bed during the
whols test They woro sedated, when neces-
sary with 0.5-1 0 chloral hydrate rectally
The urine was collected In ono-hoar sampley
{or B hours by means of & catbeter & demeure
The subfects 8, 0 and 8 were studied for
10 hours. At hourly interval tho bladder
wag rinsed with *0 mi sterile isotonic saline
which smount was added to the samphe
Each hour welly in the middle of the urme
ptﬂnd-l.D..mlupﬂhrvbluodmukmu-l

not affecting the gastrolntestinal tract oc
e Jodneys (see Table 1) In addition one
)ld(()‘.-!) sllering from celiso discase
wn sodled in the same way This wa a
6-mouth-old girl, welghing 8000 g Tho fat
absocption—in this cave befors treatment
with a ghuten fres diot—was T5%, s exti
nated by a 4-day fat balance stody Besidos
this group anotber group of 1 “normal™
children, aged 1-14 years, wero studied in
the traditional way just to obtain the &-hoar
urinary oxeretion valoe

Methods

The subject were fasted for about 8 hours
prior to tho sdministranon of the xylow
test dose this amounted to 10 g per ) m
of body wur{ace edminktered svn 10, soln

ding to Eomogyl (*}
Xylc-elnb!oodlmiunmmmmtrdby
& modifteation of the method of Roe & Rice
@2 4

Results

The results are presented in Fig 1 The
curves representing the hlood xyloss levels
{im mg per 100 ml) and the hourly unoary
xyloss excretion (in percentage of the test
dose) are running a similar eoure The
delsy Letween the time of unine production
and it appearance in tho bisdder—
spproumately 3 minatrs—has been dis
regarded For the mke of stmplicity the
amount of xvios exereted each heur h

tion in water Tho atmal n
Cases 1-7 ts glven in Table 1; in Case & the
doso was 45  After 3 hours the subjects
mcgkrnntnndlhlmn.,\herﬂlmn

rded on the almctes at the midpomt
of the sampling period ' A high Vlood
Tt w recogm sl that tho proeedere p ™
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hoarly and
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wrmary xyloss exscvtion
exrisse). The wrinary
nmh-:htbomphxden

$ bnfats
eretion
the different

in
o

eade mumbers (we Table 1} sabject 8 soifered from cebeo

xylose lovel corresponds to & high urmary
xylowe excrwtion. Likewiee & low blood

observed after 5 hoars (the time of feeding)
The total percentage of the dave excreted
tram the beginning of the teet up to the
end of each hour (cumulative excretion)
fs als0 represented in Fig 1 Theso curves
aro approximating therr asymptotes at
about 8 hours, & fact, bext seen when the

t wus extended to 10 houm
(szbjecta § 6 and 8) For compartson with
xylose axeretion values, published by
others, Fig _ shows pereentages of 5-hoar
urinary xyloss excreton, derived from the
tests in the subjects 1-7 This figure also
inelodes the 5-hour exrretion valees of the
12 children obtained in the traditiomal
way Tha lowest values for normal subjects
—10.5 and 11.5% excretion In the subjects
5 and 4 respertively—were found in the
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Fig. - The &hour xylose excretion in
19 infsat end ehfidren of m‘w
known malabeorption or renal

infant group but in the same age group
alo & high valus was recorded, 41% in
Cane 3 The xylose exeretion in the child
with cellas dlscase {subject 8) way 7.8
00 03and 049 at 5 8,10 and 24 hours,
respect!vely

Nearlv all infants snd small children
pascd one or mors loows stools during or
after the test Tn some eases with low
xylore excretion this happened alroady
,tlur‘_’hcnnnftrrtha].nguﬂanol

oot ol
Duscursion

buze of the test dom
For adults & xylose test dose of 258 g has

the percentage excreted xyloss in 8 hours is
womewhat higber both in normala and in
patients with malabeorption [5, 25). This
{ ve-fold reduction of the dose has recently
been eriticired, sa {t rewnlts in greater over
lappng beiween the xylase exerciions o
normals and sboormals (111

Tn ehilkiren there | less umiformity in the
slze of the applied test dose Benron of ol
[ﬂmommmd-rd-donc{o.sgperpomd
of body weght with a maximom of .5 g
Jooes & di Fant  Agnese (18] used only
about batf of this dose—05 g pet kg of

body weight—and they rrport that dow
of 1 g per kg body weight were trded, bat led
to transent mild and prester
vurimbllity in reeults, Lamzkowsky of ol [17}
used 0.3 g per kg hody weight with s mad
mumof §g Lorun & Uyeyama (18] studying
& group of infante and ehildren hetwren &
months and 1 years of age used s standard
dose of * g Tho statemnent by McCrae [*0}
that in normal subjects the pereentags ab-
sorbed xyloss {s not influenced by the wize
of the test doss does not scem to bo correct
Small doscs have been found to be more
completely absorbed than large doscs (&, 6,
5] Therefore it is necewry to sdapt the
dose to the size of the child, when the resalts
of the xyloes abeorption test in different
ages are 10 be compared. The moxt physo-
logleal reduction of the dose seems to be in
relstion to the body wsurfece ratio. Hence
wo used the doew

bady sarface in sgm

1n bt

whody sarfece in wm 15¢

Tho same doss, 15 g per sqm body surface
was recently used by Ingomar of el [15). Tt
differs negligibly from the doses used by
Polanovsid & Gombault [22) and Ferner
et ol. (7] to children above the ags of 13
monthe—I14.6 g sqm body surfece Thewr
publicationa give at present tho best infor-
mation on normal xyloss exeretion values o
eluldren. These doscs Lie sornewbere betwren
thoss of Denecn ef al. and thows of Jones &
i Bant Agness Thoy aro mora than twxe
22 big an those used by Lanzkowsky o ol
The above-mentianed redoctlon formals
facilitaton the calcnlation of the renal xylose
clearance per 173 sgm of body surfsce
from the data, reproduced in Fig § Theee
values may then bo directly compared with

Remal clearance and melabolim
The similants of the shapes of the
curves for the Llood xylose concentration
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Tamce 2. Rexol xyloss denrences and derired glomeralar [iHrehon rales 1u subjecte I-8

Babjest No. 1 H

Ranal xyines aloarance 07 1.5
{ml}min/1.73 #gm}

Glomerader filtrston rat 7.8
{ml/min/LT3 aq.m)

481

and the urinary xyloes excretwon per wr
time (Fig 1) makes evidant that the
degree of xyloss absorption can be judged
fram ths urinary xyloss exaretion, equally
well as from the blood xylase level Their
relationship can be expressed as followx

T ¥=P O o by integration.

.rU V—fP ag-=0 an

if € is a constant

(U =urinary xyloss eoncentraton. T = urine
flow pac unit f trme P =plawna xylosc

'U F-the comalatres xylose
excretion up 1o the time t. {,P ~tho ares
under the eurve for the blood level between
the time 0 and the tims .

The renal xyiose clearance can be calou
Lated, H the urine sampled unti] s eertam
time Umit, is analyzed for xyloss (cumuls-
tive excretion) and the blood xyloss level
is eatimated with suitable fmtecvals until
the same time limit (Table 2). In our
study the xyloss clearsnce was directly
expressed ss ml per minuts per 1 78 sqgm
of body surface by the fornrola

c - cmteme
P

a2

™1

4 5 L] 7 L]

720 oL €3 63.2 -4

13 "B.8 78 ”s

Here P is the blood concentration in mg
per 100 mL

In adalts & figurs of 0 3 has been ob-
tained for the xylose mulin ratic. If this
figure js applied to ths present materisl
approximste values for the inuhn clearance
ean be derived from the xylose clearance
valoes by introduchng s factor of 123 (the
reciprocal of 078). The valnes thos ol-
tamed (Table 2) are consiatent with the
nocmal values for glomernlar fitiratron,
amounting from 46-78 ml at 1} monthe
to "4-123 ml per 173 eqm at 14 memtha
of age {mnge for +25) [31]. The relts of
theso ealculations indwcuts, that s figure
of 0 "8 for the xylosefimulin elnrance ratio
can be accepted aleo in infancy

Influence of plomerular {Tiratson rats
Tt Is well known, that infants and emall

theer cakmlatrd from the nder the
eara, Deng facpeon  Tole e nine ordinates,
mving the total arws of sght with

width of 0 min for  total period of 4%0 min.



30 @ ¥ NEEUWIME AXD G DAXO

infant group, bat in the same age group
aleo a high valvs was recorded, 414 in
Cane 3 The xylose excretivn In the ehild
with ctllso disease {subject 8) was 7.8
00 03wund 04% et 5 8, 10 and 94 hours,
respactively

Nesrdy all infants and small children
pamed ons or moro loose stools dormg or
after the text In eoms caees with low
xylows cxcretion this happened already
¢ 1 or 2 hours after the ingestion of
//:ﬁo-w

Discarmon

Size of the teat dow
For sdulis a xylow test dose of .5 g baa

ths pertentage exereted xylows i & houre M
rorpewhat higher both i notmals and in
patient  with malabsorption [8, 5] Thu
five-fodd reduction of the dose has recently
been eriticirnd, sa 1% rewalis (n greater over

Yn ehikiren there is lew untformity 1n the
stre of tho applied test dom Beneon o of
(3] recomamended » dose of 0.8 g per pousx]
of body weight with & maximum of 23 £
Jonrs & dh Kant  Agoese {16} weed only
sbout hall of ths dose—03 g per kg of

body welght—and thay repoct that doms
ol 1 g per kg body weight were tried, but b
to translent, mid diarrhors and preater
vurlability in reenits. Lanshowsicy o . ity
used 0.3 g per kg body wefght with & maxi
mimof § g Locan & Uyeynma [15], stadyias
& group of infants and ehildren betwreen
monthe and 12 yrars of age weed a standsrd
does of g The statement bry MeCras [*0)
that in normal subjects the perrentape sb.
sorbed xylows is not fnflornced by the sise
of the temt dose does not werm 16 be cwrect.
Bepall do%on have been foumd to he more
tompletely abworbed than large doses {5, &
23]. Therefore It is Decessury to adapt the
dowe to the eze of the child, when the teealt
of the xylose abecrpiion teet in diferest
ages are 10 be compared. The most phyro~
logéenl redootion of the doe serms 1o b in
relation to the body sarface ratlo Hence
o wsed the dow;

body murfece n egqra s
173 €
~body surface tn sqm 137

The sme dose 16 ¢ per sqm body surfece
wur recently used by Ingomar ¢f of, {18} It
differs negligibly from the doses uscd by
Polosovild & Gombanly (23] end Ferrier
et gl [T} to children above the gm of 13
monthe—14.8 g sqgm body surfece Their
pableations give at preoent the best isfor
Toetion on nonnal xykoss excretion valwes in
children. These dotes B sorbew brero betwren
thame of Denson of al. and those of Jones &
d 8ant Agnesn. They are more than twico

facilitates the caleulation of the renal yylo=
learance per 173 sqm of body smurise
from the dats, reprodoeed in Fig 1 Them
values ey then be directly comparrd with
other remal clewrsnces, which twaally am
wxprrened in the samo sy

Rewal clearance and meiaboirm

The similaritv of tho shapes of the
carves for the Liood xylom concentratin
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Taner 3. Xylose absorplion () as caleukited from the mean 5-howr xyose excrenon
in different ages (Duta taken from Lanzkowiky o &f [17)

The total xyloss excrethons
astimated with the aid of the mean

Age (vewrs)

Alean S-hour xylow sxcretion (%)

They coustdered, bowwver thes these in
part als wrre doo to the amaller wrinary
roliome, found in ndants and young childeen
s compared t adulte. Thie o
does Dot seam to bo correct. In the first place:
ths yrinary volume in fnfants Is not mmaller in
infants then m adulte, when lated to

(corrected valowm) and the actual cxcrotion fractions bave beem
glomeruler

fltratmn rates of the spectficd sge groups.

+1 13 310 10-18 Adule
353 55 e w7 1
8 283 380 s 401
018 042 [-24Y 044 044
i .o “ " ”n

and 134% were recovered up to § bours
and 10 honrs, respectively The corre
sponding valoes for subject 8 were 25.8
and 284 In the patient wrth eeluo
disease (mbject 8) 0.0 and 93+ were
obtalned st 8 hoars and 10 hours respec
tively In order to schieve an index for
the total abaarption of an oaally adminmt
ered x7lose dase, & reasmable securacy
will therefors be ob d, it the urine

excretion is baaically independens of the
dmresis [0], althoogh the dinresis may be
owh d by L oamolar

load, when large smount of xylose are
puaing through the real tabmll, It is tros,
that the xyloss sbeorption incresses with
mcresaing ago (cf. Table 3) as do the daily
urms volumw and many other variabies In the
growing child The comckdence I quite
natural and there b 5o rTeson to supposs s
camsal relationehip

Duratioa of «ninc sampl ng

Fram the curves for the commulative xy
lose excretion, it can be concluded, that
urme collection for about 8 boury ylelds
almost the total (>85 ,) urinary xylose
excretion. Extending the period of urine
collection for ans or more hours bas
evidentlv little influence on the figare for
cumulstrre exeretion. Eg subfect 51 0

Ja sampled for at lenst 8 hours There is
1o need for a entheter rovided that the
first miction, ohwerved after 8 hours b
incleded,

Denation from mnormal in malshsorption
Two normmal subjects of comparable age
(subjects 3 and 4) showed & great differ
ento in their 8-hour excretion valoes
50 and 1344, respectivelr This is in
agreement with results reported in the
literature (7 15, 17 22] This broad
vadation and the amall difference ob-
served between ths valoes of the patient
with cellas disease and a normal ehild of
correepondmg  age (subpects 8 and 5
with 8-hour excretion valoes of 9.0 and
129 ,, respectively) indrcate that a di-
tinct separation between normal subjects
and malabsorption eases can hardlv be
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expected. The overlap is larper in children
than in adalts [0 11 15 22],

It js posihle that In pormal subjects
the range of variation ean be narrowed
by altermg the alie of the text dase This
would be sdva only if N

the Infant group ope or more Jooss stools,
I:ndlmﬂngi.ntompktenh-m-pﬁou.m.]

x1lowe concenfration may inflnepce the peri-
xtalne and thereby affeet the resnlts. In the
present Iovestipation, as in many others, o
10% watery solutfon was veed, whilo 4.8%
14 isotonse. The optimal dose and eoncentra.
tion of xylose for {ts use as & test on the
fntestmal abworption cepecity i st bot

emptving
toniaty misht be more readily and perbape
more bactbed than

~ (141

)Unﬁ]mmcxprﬂeneenththgxym
-~ abeorption teat In infancy and childhood
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terions  Thev conndered, Jogically the
ewtly blood xylowe concentration to be
more a measure of xylase absarption rte
the 5-hour urmary excretion bemng more
s measure of the tofal abeorption. The
early blood concentrations are less in-
ffoenced bv individusl varfatfons In the
glameralar filtratron rate thanarethehter
Llood concentrations (peak values) and,
of course, the arinary exerrtion. Though
relatively large test doses were weed in
our subjects the Llood concentrations
often  remained below pormal sdult
values (>15mg % at § bourand >30* st
1 hour) Hence also with respeet to this
crterlon, specal, pediatric  etandards
have to be developed.

Summary

The blood xylose Jevels and the wrinary
xvlose excretlon were stodied at hoorly
intervals for 8 or 10 hours after an oral
dose of d-xyloss to ~ normal infants and
1 case of celmo dlnense A close comelatin
was found between the blood and the
urmary Xvlow corves

For of the total xviow

has been gamed, it 18 advisable to estim.

both the wrinary exeretion of xviose and
the blood xvlome comeentrmatron. In an
earty paper in thn field the Licod xylose
concentration was paed as & critenon on
the mitetinal ab-arption capacity (32]. In
a recent publimtion the advantage of
measurmg the maximal blood eoncentrs
tion inetesd of the urinary excretion has
1een demonrtrated (1u). Beck ef o [2)
report the Lest reparation between normal
adults and patients with malabrorption,
when the § hour or 1 hour blood xviowe
concentrations rather than the maximal
xvlone coorentration are taken as el

exeretion m infaney it was formd necew
sarv 1o extend the perrod of urine sampling
1o at Jeast 8 hours Further sampling
beyond this hmit was of no practical 1m
portance.

The values of xviome excretion obtained
in the normal su! jects wers often lower
than thow reported in adult Tho range
of variation was relatirely broad. The in-
floence of the glomerular filtration mte
on tho xylow cleamnce is diren sed. 1t 1
concloded, that the relatirely lower

ryloe recoveries in lnfaper
cannot molels be due to s lower mte of
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glomerular filtration, but must iIn part
also be dus to & amaller intestinal sbecrp-
tion cspacity as compared with adulia.
Determination of early values of bhlood
xylose eoncentration as eriterion of the
xylose abecrption rate is dwcussed.
Normal valves for the xyloss whearp-
tion test in pedlatric sge gronps bave to

be warked cat with standardized eond:
thons such as doration of fasting (pmor
to and during the test) pouition and
activity during the test, dre and concen-
tration of the test doss length of the urine
sampling period and time interval of blood
sampling sfter adminhstration of the test
meal
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Teratogeme Action of Salicylates Related to the Inhibition of
Mucopolysacchande Synthesis

by K. S. LARSSOY sud H. BOSTROM

Intreducton

Beveral antiphlogistio druge, such sa
cortisone mlicylates and phemyibuta-
xo008, hare been shown to depress tho
svnthens of mocopolymecharides in mes-
enchymal tisrnes (5 6, 8, 11 %0 2, 25]
Many investigations aleo indicate that
acid mucopolysccharides play an im-
portant role i embryonio development
and differentiation. Thua, several studles
have shown embryonio tisoes to have &
high mueopolymaccharids content and,
furthermore, isotope experiments with §%
labeled sulphate as tracer have indicated
s high salpho-rmucopolymaccharide syn
theals during embryogeneais [1 8,4 7 10
16 .1}

‘The possible cansequences of an inter
ferones with add mueopalysaocharide
symthesis doring s certain stage of em
bryological development has also been
fllustrated in earlier studies from our
laboratories on  cortisone-indnced  dleft
palate in mico [I16 17). Ancther example

of such interference has been reported
by Larmon e ol [18 19] concerning the
salicylate-fnduced skeletal and vesel mal-
formations in rmuce
Tuobulnfm'thermpportfnrthntbem-y
that depression of ackd mucop

ido synthesis has & terstogenic action
(17 18] wo studied 3 members of the
mlicylate groap in this respect. The com-
pounds used were the sodinm salt of sal
oylie acid and of its therapeutically inert
Isoamer  p-hydroxybenralo acid, and the
sodium salt of acetylsalloylic ackd

Material and Mrthods

wero grven In doses of 10 mg/0.l ml of
distilled water A mnglo intramuscular in-
Jeotlon was given eithor on the Btk or the
1%th gestation day The embeyos wers
remored on the 18th geetation dey end o
spected for resorption and grove mallorme
tions. Leving embryos from mothers injected
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TaBLE 1 Incidence of resorbed embryos of ymplanted embryos [rom matkers giren 18
mg of one of the subslances s = on the I%k gesiation day and on the KA geslation day
TAe molhers in the control group seere wnireated

I%th gretation day

COON\a
H

CBA

coox AlJax 128% of 43 Implanted
OBA —

OH

CO0Xa AlJax  18.0% of 163 implanted

CRA
I

\%

AHax 41.3% of 439 tmplanted
44% of 114 implanted

10.3% of 135 frmplanted

Resorption
§th gestation day

181% of *~8 tmplanted
89% of 184 implanted

134% { §9 implanted

1207 of 76 implanted
138% of 151 implanted

Comtrol group  Affaz 10.0% of 407 Implanted
6% of 168 implented

on the 8th gestation day were alwo stained
with Almearin red B for invostigation of akale-
malformations (¢ 10]. Litters from non
“shted mothers wers used aa controls. The
naterial includes the control group and the
croups Injected with the sodium salt of
wlicyllo scld on the 9th and 1%th gestation
Iay presented (n earlier papers (18 18],

Results

Resorption

The incidence of resorled embryos is
sxpresacd as the ratio of embryos, In
cluding all degrees of reworption, to the
numbet of implanted embrvos.

8odium salicylate was the only drug to
tamee an inerrased incldence of resorption
1 compared to the eontrol groap. Furthd
moce this effect was limited to the ALY
strain, with 413% and 181 . resorption

when the mothers wers injected on the
12th and the Oth gestation day respec
tively The Incidence of remorption in the
untreated control groups wns 106 In
the AfJax strain and 00% in the CB\
strain. The results are given in Table )

Ve sl anomalies

A particular type of gross malormation
obwerved was vewel anamalies They were
locsted to the nose chin and paws. 1lita-
logieally  this malformation consbted of
dilated vewsel saes (10)

The vewel malformations were found
fn 27 of **6 living embeyos from A/Jax
mothers injected with sodium ealicylste

the 1’th gestation dav le 119 o
1 of 212 living \/Ju embryos from
aers piven ¢ # fum ralt of p-
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hydroxybemzols aeld whowed s similar
malformation. This type of mallormation
was not found In any other experimental
or control group The results are listed in
Table 2.

Amomalies of ribe and certebras

Skeletal maliormations of ribs and
yertobrae comisting of changes fn number
and of pathologxwl furton of thess bone
anlagen, bave been found to ocour in =
high incidence after injection of sodlom
mlicylate an the Sth gestation day [19]
In the present mvestigation it was shown
that of the druge tested, only sodfom
salicylate cansed a large ineroase in the
incdence of both rb and vertebral ano-
malies in the AMJax strain, 52_% and
333, respectively In the CBA strain
also, » fairly high incldence of rib ano-
malles, 16.7%, was obtained. The ind
dence of these two types of skeletal
anomaly by shown in Table 3

Ducusion
The results of the present study indl
cate that, within the salicylxte groop
there is & reascuably good agreement
betwoen the terstogeric action of thews
drugll.ndt.bdrtbl]}tytodspt-thn
Hosyntbesis of acd nroeopol; h

4o

Tanre -, Incidexcs of cvessel anomalies 1x

licing embryos from mothers qicen 10 mg of

one of the substancas c.m. on the I21h pesa

tiom day and 1 embryos from the wnireated
control group

Vemml anorralies

COON A!Jlx 1LY % of 226 Living

00% of 100 Living
(\OE
coon AfJax  05% ol 12lving
CBA —
e
CooY Aax 0% of 137 Living
CBA 0% of 121 biving
Contral groop AfJex 0% of 354 kving
QBA 0% of 150 Living

poted in compadeon with the eontrals
The p-hydraxybenroio add did not inhibit
incorporation, while acetylmlicytio ackd
showed & lower degree af inhibition. In
t170 experiments on §™-sulphate incorpo-
mation in rib cartflage of sdali mats [5]

To fllustrate the latter effsct of the
mlioylate compounda tested, results of
earlier iotope experiments {5, 6] are given

in Fig. 1 In vitro experl in which phlogh in hymal tissnem Bs not
the relstive rates of chondroitin sulph: yet letel 1 d Varmas pos-
synthesis were by ing  afble hant hare been di d in

the incorporation of radioactive sulphate
into caH cartilage have been described
[6] When malicylio acld was present in
the incubation medium, s marked de-
crense in B¥sulphste incorporation was

studes by other suthars [3 12 _5) and
fn ealier papens from this laboratery
(23, 4] One b depression of oxidative
hospbocylation, cansing a d d pro-
ductton of adenosine trphoaphiate (ATP)
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Tasrt 3 Inadence of rib lies and brul Ties 1n alizarin.dained en.
Uryos from meothers giren 10 mg of one of the anbalances sam o the (XA gestation day ol
17 embryos from (he uxlireated control groxp

Eleletal anomalles
Rib ssomalles Vertebral anomales
COOXa AfJux 3224 of %03 investigated 233 % of *03 tnvestizated
H CDA  167% of 173 Invewtigated 4.0% of 173 {nvesthpatrd
CO00Xu AlJax  00% of T investigated 4% of T3 investigated
CBA — —
OR
COON AT x 00%of &l extigated 1.8% of 61 investigated
CBA 3.1 % of 130 investigated ~3% of 130 nveaigated
el

Control groop Aldax
cBA

in seul (CBA) Ture
and { rire wrwder the mflorneo of endom slt
of mbryle sckl, phntragbenzoe sod end

and, consequently of “actire wulphate
(PAPB) which would then not bo avail
abls for the sulphuryiation of & mucopels
saccharide precursor Recent dats sle
point to an inhibition by salicylate of
the enxyme L-glatamine.p-ruet ose-H-phos-
phate amino transferass which syntbe-
»sizes glucowainine-B-phosphate » kev in
termedinte of mueopolymecharsde svn
theats, doreaver hoth In bovine heart
valves [13) and 1n {etal tiwnes A mice
(14] & eioular differrnce wa olrerved
between walieslic acid and p-huvdroxy
berxoio aewd with reepect to potency 8%
inhilntors of this entyme as in the afxe
mentioned i 1w and ¢ o stodes o
mucopolysaecharide syuthesls (o 6}
The teratogente effect as judged Ly the
three parameters nved ie  resorpton of
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) amhrym,vunelmd-kdshlmﬂea,h

| propomnced for mlioyl acld, which f»
also the most effective of the compounds
depreming the syntheats of aeld mueo-
polysacchandes.

The difference between the A/Jax and
and CBA strains as regerds suscoptibihty
to the terstogenic action of salioylic acid
weema, in fact, to be in agreement with the
difference between the inddencs of eortl
sons-induced aleft palate In the two
strains [16)

Sinee pothing essenizal 13 known aboat
pomdble differences in the metsballo fate
of thess teratogente drugs m the two mice
srains, no explamation cen be given
aft.h.mmddmmmmuogmh

Hhflite T
%

¥
of drug metabolum also seems to bo the
main difficulty in intecprotation of the
reaults of terstologic experiments in
vazious species and their applioshility to
man.

of slicylio acdd, p-hydroxybentolo acd
and gcefylmlicylio actd by the intre-
nruscylar roats on the Oth or 12th day of
gestation. The ineadencs of rescrption and
of vessel and skelotal malformatioms In
duoed In the fetuses wua eetimated on the
18th day of pregnancy and comrpared
wrth the spantanecus incidence of fetal
malformations in a comparwble control
group A sigmfloant nereass in the in-
cidence of fetal damage was obtained
fn the AJsx strain with salioyho seid
but not with the gther two drugs tested.
The earrelation between these results and
available data on the action of the three

drugs on mueopalymocharids syniheats fs
discunsed.
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Chrome Vitammn A Intoxication during the First Half Year of Life

Descripuion of 5 Cases

%y BENGT PERSSON RAGNAR TUNELL and KRISTINA EKENGREN

Sance Joseph (1944) {11] dewenibed the
first case af chronks vitamin A intoxics-
thon in children, moro than 50 such cases
have wo far been reported. Almost withoat
exception thes caves have been children
aged 1 5 years. The clmical pictore has
been uniform. akeletal symptoms in the

and skon lemous, The literature contains
mumerous surveyy, the latest of these §s
by Oliver (1058) [1¢] The doses sdminis-
tered bave been high, 80,000-500 000 IU
of vitamin A per day often for more than
6 months. It has also bewn clabmed that o
characteristio featurs o chronle vitamin
A intoxication fs fts appearance after one
year ol age [4]. However in three cuses
previcusly reported the symptoms were
observed earller and st 0 months of age
(1 18 *7]) (see Tahle 1) Since at this
age the symptomatology differs from that
in older children, and aince correct dia-
gnowts may therefors be difficalt, we have
made s survey of fire enses, obeerved in
Sweden during recent years, in which the
ages wero between 3 and 5 months. The
toxie doses were small (18,000-60 000 10
of vrtamin A) as compared with the doses
4= 033973 Aok Purdeatrocs Sormdiseracs Vol 8§

previowsly reported, and the period of
overdosing was short only coe or two
months.

Cases 1 * and 4 have been briefly re
ferred to earlier [23]

Descripiron

Bome deseriptive data are presented in
Tabls L In all the cases pregnancy deli-
very and the neonatal perjod were noemal,
except for Case —, wherp barth took place
4 weeln before teem. ATl the tofants had
been fed adequately with broast milk or
formuls and when they were & fow moaths
old, jnices and purds were added at one
of the meals All the subjects had a normal
psychomotor and somatls development.

vitamin A) by hia physician. The boy was
given this doso when he waa between 2} and
4} montha of age. When he was 4 months ol
buling fontanchs were cheerved. At the age
of 4} monthe, anarexia end hyperirrrtability
supervencd and, comsequemtly he waa

AD.vomml  Asits, aqueoas soepemsion
drvp-twnxaﬂw 5)IU of rtamm A
lnd|5m1[7d smmn D
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BENGT PERSSOY ET AL.

TADLE 1 Some obsertrtions ox fice caser of hyperritampnone 4 and compared wath three
enseq reporied earlier [1 16 °7).

F.Wood
and Cuse No.

J Arena I Xax t tal

etol 1951 al, 1932 1941 1 3 4 1
Weight at birth, ¢ 3.500 3510 4000 2030 _ 580 A3 40 _gw
Weight on ardmbedon t 7,800 0340 3500 5600 R4% a Ky
hoapital, g
Age on admbwion t [} ° 2 44 4 3 54
hopital, months
Vitamin A overdosage
Dome 1U ltamin Afdly m.nm—»mﬂw‘ 00,0001 70000‘ /00 2 L00 $1,000 *2300 1340
Age when overd, ¥ '3 3 1 3
mmm
Afre t oneet of [ntox! L] L] 2 4 4 2 L 4

estlon eymptoms, moaths

and hyper + +
irritabdlity
D.lﬂn- of the oceipital - +
rmmmeu.l eraniatabes + -
Ipereascd [ntracrunial - +
preeure
Skin kewions, akin desquarma - +
tion
Laborstory fusd
\itamnin A fasting vatoo h 1
TU{100 m! plasma (pormal
£0-180)
piphy wal lne cbanges - +
Lorticel hyperostort + +
Ot solution. » Aqueoms sohition,

ho<pltatized. H had tender edema at the

+ + + - - -
+ + + + + -
+ + - + 4+
+ + + + o+
+ + ~ 7
1 500 Ta8 B8 - A0 40
- . + -
< + - - - -
Fallmg out of hair

body‘ﬂghtchvcmxdl.rymk the edems
over the ocelpi Py t o 5

back of hia head,— tenw bulging
weparated wilened sut ren, “sun set” gaze
eireumference of heed 4 cm {upper normal
limit 40 cm) normal eyegrounds, anl very
pronomneed eraniotabes. On the palms and
soles there wus lameflar wa In
sddition be hed rlino-pharvngitis and
bilatersl otitiv. The Lver and spleen were
not palpably enlarged.

Praring the next two week the Loy wa
gien 10dropaof AD aimat (200 IT f
vitamin A) after whech &l tra  tanun A
was withheld Thring the first two weeks

the simm ulhydmtq\hllm. rdtl armum
forence of the heat dimuniched to 4 cm.
After a stay of ¢ weeks in the hospital
the boy was discharzed a4 beng entely
free of ymptomn At the follow up wamins
ton wlen he wes 3} yrars of age he ws
found to be bealthy and normally dev foped

Laborntory findinge

The rexalt of the plaxma viamm L bt
mination are hownin T ble  Tot 11ped
202 mae., cholerterol #34 ms~  Flectropho
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ha the bones of the akull are ey thin with relsth

rexis on sdmison was normal with 8.8 g+
of albumin. Hb $.3-#7g% Tho WBC and

with the same albumin content, 36 mg<, a8
that { Tiowing lumbar puneture. There ws
no meresss 10 the number of eelle. The
alkalino phosphatases were clovated, 40-65—
69 Basch and Busch units (normally below
30 unuts at this age). The EEG waa notmal.

At 3} years of age the laboratory findings
were: Faating vitamin A valpe m plesma
35 TU/100 m! of serum, alkaline phosphatescs
18 Busch and Bosch unite

Rerslts of Xruy [ ndixgs

At the age of 4} mouthe there was  general
redaction in the caldmm content of the

51

wstores. Right (8) 1§ months later the calra-
the stures are noemal

the suture margins (Fig 1«). All the sutures
were widened. Bwelling of the soft parts
wus obecrved in the ocepital area, but there
was 1o perfosteal resction [n the moderlying
bone. In the wrists and ankles there were
chenges in the metaplryses with widenmng
and slight cupping the boundary with the
epiphyeeal oartllago wes distinetly visible
The changss were most marked in the ulne.
In addition to this, there were emall trane-
verse decakification toes proximal to the
met physer. There were no changes in the
humeruy, feraur proximal perts of the tib,
fiinile or m the akeleton of the foot At §

tion of the booes of the skull had taken place
(Fig 18) Tho sxtures wvrs normal kn width.
Restitation bad ocearred In the wrist and
ankdes with regenerstion of the treom erse
decalerfcation rones. In the lower tibla thin,
b-perl \ ing had apy The
caldum eontent of the skaleten had in
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TavLE 1 Some ohaerrations on fire cases of hyperriaminosis A arnd compared wath thre
cares reported earlier [1 16 °7]

K. Wood
ard Caso \

J Arena J N\ar ¢ etal,

tal 1831 el 103, 1081 1 3 4 8
Weight at Wrth, g 2,500 3510 4000 330 500 2R30 140 2
Weight on smferdon t 7,500 8340 5500 5600 LN ALK

"
Agr cn admiwmlon to .1} ® m 4 3 5 4
leowpital, montliy
Vitamin A
Do-alU ﬂumln A,’dnr 311000-&0,000‘ LN 70,000' 22500 23500 m,ouo _.B-f\ IIJ-M
Age when overdodng 1 2} 3
began, montbe

Age t oot of intoxi [ ) 4 4 E T ]

cution &y mptomm, monthe

Ederma ol Tbe occipital - -

Fronouneed erasotabre - -

Tncreaned intracranlal - +
preweate

Rhin ledoos, skin desquama — +
tion

Laboratory findlnga

Vitamin A fastong value
TU/100 15! plamma (nocral
40-180)

hanges -

N
Cpipiiyseal line
}Cnrln‘l hyperortods *

* Aqueom solution,

4+

howpitalized H bad tender edeinm at the
back of hi head,— tenwe bulging fontanels,
reparated widened mit iren, sun met” gare
circom!{ rence of bead 44 em ( pper pormat
limit 40 cm) poroal eyeprounds, and ery
pronounced eraniot bew On the palma and
sotes there was lamcllar lemquamation. In
adilition, he had hino-pharyngitm and
bitateral otitie. The 1ver and rpleen were
pot palpably enlarpet

Durlnp the next two week the bov waa
pven 10drep of AD-vimu ® (500 I of
Jtamis A) after which 1l extrn vrtamun A
wa w thheld. Durmg the fint two weck

1121

n + s + +

+ - + + - -
+ + + + +

+ + + + +

+ + - + -+ -
LY Tas 85 - 410 e
- + + +

“ + - - - -

Fallng out of hair

Lody wright drereaned by 300 g, the vdema
aver the oceipital region disappeared as d&id
the rigna of Falrocepbalus, amd the ereume
ferenco of the hewl diminjahed to 4 om.
Alter & stay of 4 weeks 1n the borp tal
the boy was dlscharped aa beng entirly
{ree of symptoms. At the [ollowap xsmos
tion when ho was 3} yoars of age be =
found 10 be healthy and normally developnl

Laloratory findiags

The resalt of the plasma vitami A deter
minations are homn in T ble 2. T tall ph!
807 mgs  belederol 231 mav.. Fleetrophe-
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value} 110 TU/100 ml of plasma, slkaline
phosphateses 28 Busch and Buwh units.

X ray findings
When the patient was 4 monthe old, the
boos of the skull wero thin and  ppeared
to be decaleified, and the enture margine
were relatively sclerotic. There was moderat
of the sutures, and cociprtal edema.
In the wrwts and ankles there way a alight

in tho forwarms and lower lega. At the age
of 5} monthe small clawlike sxaggertion
of the metaphyseal ends bad developed
distally in the femur and proxmally in the
tibee. Three weeks later thero was « progress
of the changes in the ulns with widening
and cupping of the metaphyses. The changes
in the tibia and the termur hed progressed
somewhat, bui no lwons were beerved in
the skeleton of the hands and fect When
he wus a littls more than 7 monthe resttuation
had taken place. The skull was eomplet Iy
normal At { ow up investigation t ages
2 and 5 years the ekeleton of the arme and
lega had an entirely normal  ppearance.

Case 3

A girl for whom & dally dose { 20 drope
of A D-ol arquosam ¥ (60,000 IU vitamin
A) wu prescribed e4 the Chid Wellare
Centre {rom the ags of 3 weekn. At the ago
of 2} montha she developed over s period
of 3 days, anorexis, hyperirritability and
tender sdema in the oocipital reglon, and
was therefors hospitalized. Inerewsed fon
tanal tension, proncunced craniat bes, ten
der edema over the oceipital region and
grneral skn desquamation were obserred.
The liver and spleen were not palpably en
harged.

Tt was trrmediately sopected that sho was
uffering from elrone vitamin A intoxica
tion, and all supplementary vitamin wa
withhek! Durmg the next ¥ weeks the girl

A Dol lqun-um‘ Ferrowmn,  agueoos
duwprrescn. 10 drops correspond to 30000 TU
of vitamm A and 4300 TU of vitamin D

lost 300 g in welght, the fontanel tenion
normalixed  the edema dissppearsd, her
appetit beeams normal, and after 3 weeks
care she was dcharged.

Laboratory /ind ngs
A determination of the fusting blood level
of vitemm A unwocosesful  Total

dandky wnita (normal below 16 units)

Coray | sdings

TWhen th girl was 3 mootha old, the booes
of tho skull were thin with distinst scletosis
in the margina of the suturs sagittalis. In
the akaleton of the wrista and ankles the
metaphyses wers somewhat wideped, with
levuted margine, but with a sharp contour
scparating them from the cplphyseal carti
Ings The changes ware maost proneumnesd in
the nlna. Thers was probably a stight general
rednction of ealeium in the ekeleton, but no
perionteal thickening

Case £
A boy who botween the ages of 3 ang 5}
months, recetyed bout 30 drops of AD
vimim® dally ( 22,500 TU of vitamin A).
H wa gmven thia overdose becauso hi
mother adminietered the full content of the
dowage pipett witbout contrelling the num
ber of drops At the age of 5} monthn he
developed, the courme of three days,

iritability aporexia and tender
edeme In the oteipral remom, and we

4 On N

the
footancls wers tenae there was pronounced
be, and sldn on the

palms and eoles. The Liver and spleen wern
notp‘lplblymhw eyegrounds were
The ciroumferencs of the skull was
l'l.ﬂm(u'pperncnmlhmh 48 em).
During bh stay in hospltsl no sapplenen
tary vitamin A was guver, end be breams
free of symptoma durmg the foll wing weeks.
An infection of the urinary pessage wus
tremted with tetracyctme The boy wasd 3.
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TabLE 2 Fading ralues of rifaman A 1n

Pasma
Day  after with
Tine aftey  drasal of sl Vitamin A
Amboon  supplementary IU/lmml
Cuse Na. tolowplt 1 vitamin A
1 I day 7
4 10 IID
s d 43 .22
l! eors %3
yewrs -2 a8
4 2 day e}
5 td = L
43da 43 163

The methol wed for the pl.ttma rhuuln A
determmnations b described in a

[ Ak Normal f sting vitamin A kvel for h.\l-lrm
who recched

aqueou  sotut
euch repretively 6748 10 ( =19) and 952
TU/100 md plawns { =40 [ 1]

charged after four weelss with sligl t cranto-
tabr,

The follow wp examination when he was
3% vears old uhownl that he was healthy
and normally developed.

d')lﬂl'wla’y/mdmgy

For plawma vit tun A Letermination sce
T ble _.

The tood lipkl on admiwion and when
he was 9 month ok! were respectively cho-
lederol 308, 158 mg®,. pholiol pld  *07
~17mg?, (normal)  ml for triglveerhles 3,
118 mdoy1 (normal nat over 15 mMol ).
Gas  hromatographie investication of the
sermn [alty-ack! pattern wa noemal M
parent and {eter had normal blood Lpd
values, Tot 1 allumin 58 g* w th normal
electrophorrd. Jib 1oL g* to 98 ¢ The
WIC and the differential count were normal.
The bleeling and cospgulation titnes were
normal. Rerim  lectrolvtes, potasium, so-
dium  chlorxlew, emleiam aml phombones
nocrml. The alkalme phophatass weer
normal, 13 Ilseh and Pusch unit Protein

ur

i i

Fig (Caae ) At 8 months of ace whiabng of
the metaphyme in tha wrist The mama sr
The ulns met phym | eopped

Yot drtinet margin of epiphye=

——

boand lodine 6.5 4, TR ~14 ,. Normal
amino-ach! pattern In the unne  Lamber
punciure on  sdmiswon fowed  normal
number of cell and an afbumun coatent 4
41 mg*

At the age of 3% yrars, the fast ng vahe
for vitamin A was 100 JU 100 ml plasns.

X ray findings

When the patient w  hanlly  rontbe
old, the banes of the akull were rather tha
with selerotic suture margin  d roadore!
epringing of eutmres. There w  oecipital
edema withoi t petrostesl reactwon o the
underlying bone In the wridt and anki
the metap] yaes were wilened  mi euppel.
arcl with » sharply def ne! mar nal roe
separating them from the cpiph sad cart
lage There was no definit  decatalicatee
in the keleton. The hangee werr mot
marked in the clns nd fidads (Fu LM
8} month of age the comlitton of the wrre
and ankles w unchanged. There wor
lecalelliention zones proumal t b ot
phy=es In the phatangrs of the hand thete
wa Alight w leing aml  temmfe ton o
the metaphy seal ends. At 7§ montl o a7
the kull sut res mern of normal w dth nl
the wrist am{ enkles of normal  ppeassn™
Nlekt | fdm st age 35, esre werr pormal
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Case 5

A gir for whom & dally doso of 4 drope
of AD-vimin® ( 17,500 TU of vitamin A)
was prescribed st the Child W elfare Center
trom the age of 006 month. When aho was
between 4 and 4} months old ber mother
observed  slight bulging of the fontanebs.
Overa period {24 hours the balging of the
fontancls becamo mere cbvions and the
hild was ptumhtomtmmt,-:ndm
drmagdon it
o fousd that the fontancle bulged slightly
moce than § e bove the plene of the skull.
The elroumafersnce of the rkull wae 4 cm
{upper narmal limlt 43 em). 8ho had oranio-
t bes but no swelling of the soft parts and
the s¥in was normal. There was no patpable
enlargement  { tho kver or splsen. The
eyegrounds wero normal.
1t was fmmmediately suspected that sbo wa
waffering from hypervitaminoels A, end all
eupplementary vitamin A wes withheld. Tho
fontenel tension wa normalized in a few

Laboratory findimgs

For plasme vitamin A determination, sce
T ble 2. The fasting values for the hlood
bpids were on sdmmelon, and one month
later respectively: cholesterol 140 and 122
mee 160 and 148 g~
trigiyterida 293 and 065 mdI 1A (normal
not over 1.5 mMol/l) Total albumin 5.9 g°.,
normal dectrophoresis. Hb 10.1-12.7 go.
The WBC and the differential coont wero

X-ray fixd ngs

When the patient was hardly 5 months
old the cranml sutures wero somewhat
widened. In the wrist and ankles the meta

ulne. Procimal to the metaphyses, de-

ones were indl (Fig 3
Tocre wea o defnit general decalelflcation,
At the age of 5} months the status wae m

ehanged At the age of 6 months thers was

cupped When tho girl wae 9 montbs old,
conditions in the wrists and aenkles were
normal.

Dircuraion

Table 1 gives « survey of cases of hyper
vitaminoals A, before and at the age of
6 months previcusly reported in the [ftera-
ture The svmptomatology of thess 3
cases b In close agreement with that of
our 5 cases, which may be regarded as
representing different degrees of seventy
in chronde vitamin A polsoamy Blgus of
increased intracranial pressure were evl-
derit in all our caves, nd oan be regarded
—as earlier polnted ont by Rothman &
Krrodson—as & “connecting link” between
the acute and the chronic forms of vitamin
A intoxleation [21]. The history of in
creased vitamin A intake for a prolonged
period, the occarrence of an clevated fast
fng, blood vitamin A level, nd the do-
monstration of roentgenologieal akeletal
changes represent the essertial diagnostio
eriteris for chronks intodeation.

The typical skelstal changes i fntox
cated Infants older than 8 months of age
aro cortical hyperostosis on the tibia
fibols clavicls and met tarsal bones and
tender wwelling of the saft timne covening
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w the keleton. The hesge  ere el
markesl n the ulna and finle (Fz 1 Y
6 mentir of age the condition of the =
and  nkles = unchengl Theee ™
deculcficatinn  ones pro mal 1o the ot
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animals with induced hypervitaminosis A,
[17] Hyperostosea do not oocur but &
patbological brittlencss of the babes by
obrerved in epontaneous frac
tures, Thomas ef ol [22] have shown in the
rabblt that as early as 3 days after over
dosing has begun a disturbanes in muoo-
polymccharide blosynthesls oconra, with
& liberation of choodromucoproteln from
the cartilaginons matrix of the eprphyseal
plates, which is reflected in & rise of chon
drottin sniate In the blood, The final result
is, a1 has also been democstrated In the
guines pig and the rat, & premature elosing

during recent years. The changes obwerved
in cartilage exposed to an excoes of vitamin
A are mid to bo cansed by a changed
stabllity of the cytoplasmio particles
known as lysosomes. Dingle has shown
1n vitro as well as in vivo In hypervita
minotle rats that vitamin A aleohol has &
dmctaﬂactonlylc-cmﬂputhhnmi

made between 3} and 14 years later The
follow up investigations on our cases that
were carried out between 3 and 4} years
after intoxieation (Cases 1 © and 4)
showed no disturbances in the growth of
the skeleton, the bous nuclei and the
metaphyses had & normal X ray appear
ance. Very probably this is connected
with the fact that thess patients had not
begun to overburden thelr akeletons at
the time the Intoxiestions took place

Besides spontancous fractures in the
diaphywes, Ehrengut has pointed out that
in the rabblt even the flat bones I the
skull are decalcified [0]

All the patients had pronounced cranlo-
tabes which, in the most severe cases,
‘were amoctated with tender wwellings of
the saft parts In the coclpital region, The
X-ray examinations showed that in 4 out
of the 5 children the bones [n the skull
wers thin and decaleifled. Been agumst
the background of the other skeletal
changes, 1 seems probable that thess m
the skull are directly canaed ULy hyper

thus p “ontheyu y of the vitaminovs snd are not, as hax been
ding lipop o 4 dary to the b a
:uhl.ngtu-.n‘ d lik of Iypo-  intra 1 pressure [7] In all eases the

somal hydrolytle erxymes [5).
Recently Peaso hax described an addi
tional eondition fallowing ehronlo vitamin
A Intoxication In three cut of seven
chikdren—focal growth disturb n

sutures were widened as s consequence
of the Increased intracranial preysare

The causcs of the rise in intracranial
prummhanbundhc\-ndntkngth.

the long tubalar booes &3 a conwequence
of premature epiphyseal closure wers re-
ported [20] All thess children were more
than 1 year old (varying between 13
months and 3 years) when intoxieation
occurred, and In some caws in sdditkn
to corthenl hyperostomes, they also dis-
played frregularities in the epiphyseal
plates. The follow up investigationy were

d prod of cersbropinal flakd,
a reduced absorption of this flukd or &
eombination of the two [2] One can speca
late H the increased intracranial pressure
might be attribated to an alteration in the
permeability of the blood—brain barrier—
caused by an excees of vitamin A aleohol
and compatible with it effect on Iysosomal
particles.
Apart from the determination of the
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fasting value for vitamin A, Iittlo assist
anee in extabliding o diag of hvper
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in which & di tinet vascular hypertenan

vitaminoss A bs obtained from laboratory

d creatinine elearance and per
Hstemtly elevated alkaline phowphatae

tests Hawover in children the alkali
rhosphatase activity Is frequently In
creased whereas the calelum and phos-
Phorous valves are normal. Whether this
1 & reflection of changes in the liver or
the keleton is not clear It has been do-
monstrated that in rats suflering from
hvpervitaminods the epiphyses have an
increaved content of alkaline phoaphataces
a well as the interlobular structures of
the liver {14 18]

Both in hvperritaminosis A and in caro-
tinemia sn increase in the total lipids and
cholesterol has becn reported [111. In rats
with vitamin A defickney C1 labeled
mevakonic acid is incorporated more slowly
mto cholesterol than under normal con
ditlons [20], Whether the contrary con
dithon holds good for hrpervitaminosia is
ot known. \o definitely elevated cho-
lesterol values were noted in the caves
Inve«tiputed, bat in two of them (that
were inveatigated in thr connection) there
wa tramsitory hypertriglycendemis A
postulsted antagoniam between vitamin
A and thyroxin hos been given as an
explanatron of the rive in lipid level.
“Notmal BMR and protein hound todine
In one of the eass, howerer does not
support hypothyroddFm. In the rame case
ga ehromatographic analvais of the blood
{attv-arid pattern showed normal distn
bution which apparcotly exclodet & poe.
aitle connection between the lanre lamel
lar eprdermal acaling and linolelo acid
deficiency [10)

Hypertention has not been reported in
infant with hypervitamioosds A Tht of
particolar speculative interest 1o Care _

levels p 1 the fnitlsl diagnowe of
hypertension of renal etlology aupearenal
and central nerves system canses havim
Deen cxelnded. In retroepect, hoserer
it appears highly probable that thee
maniestations were secondany to hyper
vitaminosts A. A rednetion of vitamin \
below 7600 TUjdas effected » complete
remrwdon over & G-vear period. There v
no reskdnal renal jmpaitment In byper
vitaminotic rats lipld infiltratrn of the
reticulocndothelial aystem as well as Liphl
deposit In the glometular endothelial el
and renal cortex havo been olmerved [8
1% 18] Rossonally then, one might /=
spect the hypertension of our case to le
secorrlary to renal damago of kmitar ma
tabodls etlology

Infantile cortieal hyperodouws B s
differential dingmonln of hypervitaminot
A Formerly it was awerted that the see
at oneet distingnlshed the two ropdition
{4] Tt iv evident that both can start Lefore
the apo of six months

The accumulstion of diagnosed rasee o
intoxieation which have occurred in § ¢
den in recent years i+ worthy of note Two
further cnsen  wherp the patbenta »e™
under 0 month of age have been etab-
lished &t the Childrens Hpial &
Goteborg [8]

Lpto 1003 the AD prrpanation smatnte
used in Sueden were ofl solotron rfT™
renting & daily prophvlactic dowo of M-
3000 TU of vitamin A After the intrndac
tion of vitamin AD salable in water
grodual change ha occurred n e fars
theve preparstions are now bemy ucres
rrgly need They are equivalent to » dailY
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prophvlactic dose of 7500-10,000 IU of
vitamin A. However in common with ofl
eotutions the vitamin D dosage remains
unchanged at 1500 TU As esriv as 184
Lew: was able to ahow in infants, that
an aqueous dwpersion of vitamin A in
single doees of 1500 or 35,000 IU gave
in comparken with an oll preparation,
a hiood concentration that was aboat 4
times higher and s smalier fecal Joss of
vitamin {13]. In all our eases intoxiceation
was camsed by vitamin AD in aqueous
dispersion. A therapeutic vitamin D doss
of 4500 IU of vitamin D repreeents in
thess preparations, s vitamin A does of
292500 IU per day which, in our cawes,
way shown to be » toxk dose Couse-
quentiv it is not remarkable that in foar
of these cases the increased vilamin AD
doses were preseribed by & phvsiclan, and
in this respect they differ from eg Olivers
survey af chronk hypervitaminosts, where
ocaly
owmg to a phydelan s preseription [10).
The A-dose in the Swedish preparations
coalsting of squeons salutions, is remark
ably high In comperison with the inter
nativaally weed and recommended dosage
of 1500-*000 1Ufdav and therefors
reduction to a corresponding Jevel i
proposed.
Summary

Chronie hypervitaminoals A is described

in frve children whose sges rangs from 3

to 5} manths, The perdods of overdosdng
were short varying between 1 and 3
months and the doses (18,500-60 000 TU
vitamin Afday) were considerably lower
in comparlron with those of the cases
repocted earlier The reason for this fa,
that all the patlents received vitamms in
readily absorbable agueons dmpersions.
A reductlon of the prophylactic vitamin
A dose, in the Swedsh xater-soluble AD-
preparations from 500 to 2500 TU Afdav
s suggested The characteristio features
of the cases of mtoxication are in additfon
to the elrvated fasting valoe of vitamin

wers in the most advanced casee »
general reduction of the ealctum content
in the skeleton. In all the cases, cup-shaped
deformations of the widened metaplvaes
rmobuzrrtd,wh}ch'mlhlrply de-
d from the epiph

int.hn-hlctmu{vrhumdmkh.omy
in ooe case did thers appear in the courwe
of the discam a periosteal thiekening In
the distal tibe—without swellmg in the
solt partn. The withdrmwal of vitamin A
led to cure in al the cares; and follow up
Investigations of three of these patients
34} yours after Intoxteation, showed nor
mal skelrts] growth.
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Prophylactc Vitamun A Dose 1n Sweden

An Investigation in Connection with Cases of Intoxication

&y RAGNAR TUVELL, LARS-GORAN ALLGEN BIRGITTA JALLING
and BENGT PERSSON

Because of the 5 reported cases of
chronle vitamin A poleoning among in
fants aged 3-5 mouths, which have
ocourred in Bweden in recent yeaws [14),
the question of e suitable prophviacte
vitamin A dowe has bocome of immediate
interest The investigations on which the
amesement of the optimum vitemin A
administration to infants js based, wers
concerned with the lower limit of yrtamin
A needs, Le. the dose required to prevent
the ocourrence of defickency wymptoms
{8 81 Thess investigations showed that
the sdministration of 300IT of vitamin A
per day to infants may mean a powible
ritk of hypovitaminosls A with changes in
the vagimal epithelium (6] and a Jowered
blood vitsermn A Jevel (8. The doso of
1500 TU of vitamin A per day to infants,
which is recommended by the Nationl
Research Council in the US.A [15] b
mtended to ensure an ad nfety

Dunng the last 10 years in Bweden,
vitsmin AD preparations have been wed
to sn Increasing extent where the recom
mended prophylactio dose per day con
tabped 7500-10 000 IU of vrtamin A and
1500 IU of vitsmin D The vitamins in
these preparaticm are dispersed in eol
Joidal aqueous solution, which sllows
more ready abearption than does ofl sotu-
tion [5 7). It has been shown that the
daily administration of & vitamin A dose
which fs 2-3 timew higher can be toxie [14]
Counsequently # was considered of interest
to Investigate whether a dally dowe of
7500 TU of vitamin A in aqueous sotution,
administered to infants up to 3-8 months
of age could involve a rhk of hyper
vitsminosls A, and this dowe was ad
ministered 1o a group of premature and
mature infants. As & control, another
mﬂpmh:rrtdfg'lledrhlhncelrrdtha

hylactie dose of 2500

margin sgalnst the ocewrrence of hypo-
vitaminosis A. No investigations have
heen reported to determine the wpper
limit of the prophylactio dowe ie aguinst
the riak of hypervitaminosts A.

I‘UulviumlnA,whkbhingmenlm
intermationally A third group was given
a single dowe of 22,500 IU of vitamin A,
it had been found that this dose eoald
prove toxic In long-term treatment
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TaAMLE 1 Rerwlls of some serum aralyoes 1a preeature infants 3-5 months after il
ox a prophylactic domge of nlamin A of 2500 aad 7800 IU{day

TH.A Beram
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Material and Methods

The “double bilnd techmgne was tmed

the investigations into the vitamin A

Beram alk,
Bergm  phowphatase
hhorgenle  Bowh & Berum
pwosphat Boweh protels
mg% vakte 13
LT 18 38
19 -7 58
74 » 41
s 3 i
a4 3 00
10 bt a2
D s 33
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108 N o
a9 ~7 3.8
5 0 3l
5 “9 48
1 24 2 L8
S ] 3 a0
8 — —
20 I a
.5 - “
8 — 50
[ ¥ 24 34

signe of inereeaed intTecranis] prespoe o0t
pital ederne, lamellar suling) and to thedeter
minstion of eslcium, fnorganw phorphate,
alkaltre pb and total serom pro-

dowrs of 7500 and 2500 IU 4 numb

wries of bottles of vitamn AD (dndly
suppbed by AB Astra) eontaming s dafly
dose (10 drope) of 1500 TU of vitumin D
and 7500 or 2500 IU of vitamin A was
need.

From the age of one week, ihe preparation

phoep
tein as well as to the X my examinstion o
the wrists and ankles. The plorma viams
A level, both us & “fasting vulne Le aboot
1 hoos fter the preceding mel, and shoot
daltr dose of
vitamin A, and s& & “foor-hoor valve
Le 4 hows after the sdminatation of
the prophylscilo dase previousy ueed per
day given with & meal was detrrmined
From the age of 2 wreks the preparston
was adminatered to forty mature wnfests
Twenty tvs of them were subjected to oat
potient tollowap ocaminations wheo by
were 3-8 mouthe old, at whish timo “{sed
valoms and four hour velucs for THEm®
A were determined.

Six children aged 33 roonthe eud iR
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provious historkes of varying citamin A Alfter this mesesement the beptane
prophylaxis and feeding (Tablo 1) were solution was returned to the glase tube with
given s smglo dose { 22500 IU of vitamin  glam stopper and was hraduted for 90
A, s 30 drops of AD-vimin¥ The fasting mmutes with longwave UT light (Luma
alue fourbour and eight hour valwes of Hg U 1%0 W lemmp with Wood  glase bulb)
vitamin A in plasma wers determined.

The blood sezples—8 ml fn heparinized
tubee—wers drawn from one intermal Jugu
lar vem. Buhsequently plasma wee
If etored, plasma wes kept in the dark.

The vitamin A determinations wers
carmed ot by the U\ spectrophotometrio
method of Pterson & Wiggine [13)

In a hormontel shaking machine (Buhler)

0.75 mal beparinized plasma, 1.5 m! abwolnt i
othancl and 1§ ml nbeptese wero shaken
for 15 minutes. Tho layers were then al-
lowed to scparat and the heptane layer
waa tranaferred ¢ a sodagless tube (1 mm
wall thuckness) with glam sopper Part of
thus sol thon was filled n & semimicro alica
eell with cover (10 rum optical path, approx.

1 ml volume) and the absorbance at 327 mu
was determned in e Zelss TNQ-II apec
trophotameter  Heptane was oeed for the
blank setting

ifTqisryrrce

T v ot e e de M T TR e e
LT
1

) Almorbance ewrves for viamin A ectate (TUFAC ref. stand) b solztion
f(lum/-nb.cm..d..n« mh-nd-u-«mamwwum..rw. amin
A extraet atter brradiation for 90 es. Cakeulited vitemin A content was 1T%3

TU/100 =l ph-'.‘.
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in & standerdized gromotrical arrange-
ment

The time for irrediation was tested and
some Tesalts are green in Fig 1a and 3 for
standard and plawma extract.

The sbeorbance after irrsdistion was
then measured, from the two values before
and after irradiation thos obtained for each
sample the difference was calenlated

AA(327 mp/1 om)

Tho mrthod was standerdired with hep-
tane solations of TOPAC vitamin A refe-
rence standard (crystalline witemin A sce-
tate in vegetable oil) AA(3%7 mu/l cm) for
11U witamin Afm! heptans was then fomd
1o be 0 048 under the conditions used by ns.

MTwmp 1

lem 0048

4350-LU vitamin A7100 m! placma

_Mwu;
lem

100

This holds good if the yield an extraction
s 100, Thw was not tested by Paterson &
Wiggms but Ollendocf? statos s loss of arormd
40%; on extraction [12] The yiel la nat
eavy to check because plasma with Jmown
additions of vitamin A must be ueed and tha
vitarnin aboald be in the sxme physical and

Jchemical stat a4 in narmal plasma 7 oeed

the {ollowng procedure. Arovit® (Roche)
which is vitamm A palmitate brooght into
aquevus salution by the wem of & solubilizer
was first difited with abeofute ethanal
(1 10) and then with heptans for direct
analyma of vitarmn A content of with water
and setum for extractyon and snalyss of
vrtamm A eontent We them obtained a
yrekd varymg between Bl and 63%. with &
mean of approx. 879, As we did oot look
upon this method of testmg as completely
mtufactory we bave not infrodeced any
eorrection for low extracton yleld. Thus our
amalytical figures may be & Ittle too low
{ pprox. 13%) The results aro given as th
mean valoes of doable determinationy. The
error of method caleulated on the bams of
92 double determinatans was = 14 IU

BAGXAR TUNFLL ET AL,

Results

In the entiro matecia! not one g
case with mgns of hvpervitamtnosie A vm
found, and the frequency of eranbotabe
was the same for children who recetred
2500 TU of vitamin & per day as for thoe
who were given 7500 IU daily

The results of the serum analywes for
proteln, calerum, phosphate and allaline
phovphatases m the premature infanty are
gven in Table 1 There was no demon-
stralle difference between the children
who received 2500 JU and those who
recefved 7500 IU of vitamin A per day
The toentgenslogie investigation of the
hand and foot showed normal eonditions
In all of the cames exvept one (No. #0)
m which subperioateal thickemng of the
radius and the ulna without wademmg o
cupping deformation of the metsphyses!
ends occurred. Control X ray examine-
tions carred out 2 months later shoved
noomal condrtions.

The results of vitamin A determinetioss
in plaxma, after & daily dose of 2300 o
7500 IU of vitamin A, are shown b Fig
Binoe it was not possible to establuk 4
poattrve correlation between the childrens
weight at birth oc weight at the time &
the investigation and ths vitamin A e
tent of the hlood, the results of the B
vestigations for premature and mate®
infants are given together The med
fasting vitamin A content in plemas, S5
Jowing & daily admnistration of 7500 1T
was 95+8 TU/100 ml (n=8) where
after the adminmtration of 2500 IU #t **
68+0 TU/100 ml (n=10) 1e somewd
lower (mgnifieant on the 5% level) T
correspanding “4-hoar valnes srere 3342
26 TO/100 ml and 140410 T0/100 =
respectively Thus, the vitamin A
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750 IV tamin A
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dowe of 22,500 TU of vitamin A (Table )
had, 4 hours after the sdminktration of
tha dose, 300-750 TU of vitamin Af100
ml plaams. Mo of Intoxiest}

n o
made before aod 4

200 WL Yetad A

rhmh;\demmh-xh-hpl-m.ﬂnld.nny

howllhuldmhiﬂrlhdlhdnﬂydnﬁ.

infants, following the sdministration of
vitamin A in & dose of 7500 IU per day in
aqueous solution. This was hardly to be
expected, since this dose had been used
prophylactically for infants in Sweden for
10 yearw. In ooe care & premsture infant
No 40),!ha‘nvenmlmﬁ.onmmhd

were obeerved.

Dhcurston

No symptoms of vitamin A intoxies-
thon occurred in the premsture and mature

kening of the metaphyweal
end of the redius and the ulna. Such

changes are reparted in infants with vita-
min A Intaxieation [1). However infants
with chronfe vitsmun A intoxkeation, st
the ago of 3 to 5 mouths, display capping

Tanx 2. Reslts of ctamin A dderminations 1x plasma from children recining «
ningle dose of 22,500 IU cutam a A

Frophy

Veight &t Jacto

Birth examme  doss of

weght  tom vt A

Caseno.  Bex g % IUMay
Woeoosl M 3M0 8430 15000
G WoTR M 3780 T000 7,000
D.soszs M r#20  TEO0 2500
L oeoosd M 10 TA0 15000
D eosalT M 30 A0 1400
T eoos08 F 40 1050 1300

Fostmg  d-bowr #-boar

vuloa valne valoe

T0/166 m! IU/100md  TU/160ml

Diet  plawms  pleema plecma
Artif. ™ ns —
Moxed 37 37 o7
Bemk 73 T30 490
Bromulk 144 m —
Moo 190 — 1678
Miord E 738 —
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Tasur 3 Fashng plarma nitomun 4 ralwes in infents at 3~ monthe of ege. Dol
present sindy compared wath those reported su the liferature.

Jlonthe
Aunthors ethods of age
3-6
Lawis et al ornetry
1941 (3) bawd on Prier 8
Carr reaction
Eobler Thotoretry 3-3
1837 (8) tased on QG
dicblorh:
resction
3-8
Present o ometry
fo el Gerermtten of
vitwnm A by T 35
rradmtion

deformations and s widaning of the meta.
physeal ends [14]. No such changes wers
ohserved In this csse The control exami
nstion conduoted . mowths Iater showed
that the X ray of the skeleton was normal
desprte the fact that the Infant had
recelved ths sime vitamin A dose of 7500
10 per day up to the tinre of contral exa-
mination. The results of the vitsmin A
determinations in plasma ( fasting value
44 and 4-hour velws™ 177 10100 ml)
appear to refute the view that hyper
vitaminoais A was the canse of the skeletal
changes and, comsequently thiu is not

a3 a caw of vitamn A intoxics-
tion, Table 3 ahows the fasting valoes of
vitamin A In infants aged 35 mouths,
which were provioualy reported in the
literature  The fasting values found in
this Investigatron after the administratian
of 2500 and 7500 TU of vitamin A, given
as & prophylactic dose are in sgreement
writh the results given in the litersture In

dfateria]
I0/i00
o of ———
cagen Bapplements Mean Baage
u o mipplement n M-
of ritumin A
n Bappleament of n o160
17,000 U in oft
preparation pec day
20 A t of 20 40-1
Sheigl
0 B g of L] w11
In aqueons
preparation per day
» Supplement of 7500 2 H-n
IU fn aqueoos preps
ration der day

all the materials howerer there are ¥ide
imdividusl varistions and the valoes tend
to be lower for these ages than for okdet
children and edults whero 131 TU/100 !
plasma is reported by Aloore se & mesd
vale for 1040 investigations [10) Tbe
mechanioms for the regulation of the
fasting vitamin A content 1n placma v
mimown [4] A valus below 40 T0/100 o
s obtamed oaly after vitamin A has bees
withheld for a Jong period [8], and s rale
of 400 YU/100 ml or mare ocenrs ooy
after proloniged overdose [11] Howerer
it m noteworthy that ous of the ehildren
in the groap who recefred s amgle dow d
22500 TU of vitamin A, bat who 34
previouly besn given s prophylsctio dos
of 500 IUV of vitamin A per dav badd
fasting vitsmin A valve of 265 TU/100 =L
and that 3 of the fmmsture infants ¥5°
received 7500 TU of sitamm A per da¥
had 8 corresponding playms value d
170-100 T0/100 m] of plasms For bolt
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this jnvestigation and other published
series as well these fasting valoes are
remarkahly high for infants who are less
than 6 months of age

If the blood vitamin A content follow
ing & vitamin A doso u consldered In
relation to time a “vitamin sbsorption
curvo” is obtained. The ares under thus
eurve has been reganded as proportiomal
to the amount of vitamin A abeorbed from
the intestmal canal [*]. Bince after the
administration of vitamm A in aqueoms
solntion, the maximum of this ahsorption
curve oceura at about 4 hourn, & sample
taken at this time can give a rough flea
of the telative degree of abeorption of
vitamin A after different doses. After the
administration of 22,500 TU given es &
single dose an fucrease m the vitamim A
content to between 300 and ~50 TU/100 ml
is obtained. After a dose at 7500 TU there
was an average inareass up to 334 IU/100
m), ons half of the cases had an increase
to between 300 and 000 TU/100 ml, ie.
the sams order of magnitnde as that
following 22,500 TU All the chfidren who
were given the reduced dose of _300 TU
had & 4-hour valoo that wax loss than 220
TU/100 ml

Thus, daily administration of 7500 TO
agoeons vitamin A often increases the
plasma levels of vitamin A remarkablv
Although not demonstrably toxie these
inereases may well represent the upper
lmt of vitamin A tolerance In senaitive
indinnduale. On the other hand & daily
doso of 2300 TU of vitamin A gives ade-
quate securty against the risks of over
donng Thm dowe i aleo in closer agree
ment with the internationally applied
{3} and recommended [0 15) prophylactic
dose for bmrfants

3 amn

Summan,

The admmistration of vitamin A to in
fants in an aqoeos solution and ina dose of
7500 TU per day has been studied in view
of the reported occurrence in Sweden of
5 cases of chronie vitamm A intaxication
among infants aged 3-8 months, The
fasting blood value and the 4-kour blood
valoo of the vitamin A content have been
determined for 54 infants aged 3-8 months
following the sdminkstration of vitamin
A in a dose of 22,500 IU 7500 IU or 500
U to three groups of infants. In compan
son with 2500 IU of vitamin A, the ad
ministration of 7500 IU of vitamm A
tends to produce higher fasting valoes. In
four cases the fasting values are up to
200 IU which must bo regarded as remark
ablr high for this age group. In the group
which received 7500 IU of vitamin A, the
vitamin A content after 4 hours was
mgnificantly higher than that for the In
fants who were given _500 IU Half of the
cases which received 7500 IU of vitamin
A had 4-hour valoes of the same ocder
of msgoitode as that of the infants to
whom & smgle dose of 22 500 IU had been
sdministered. The latter doee, when given
daily had been found to imvolve risk af
chroalo intoxication. Consequently the
Latent risk of hypervitammosts A eannot
be excloded with & dafly dove of 7500 IU
of vitamin A, even if it has o far been
imposible to verify any ease of chronis vi-
tamin A pooning when this dose ks given.
Thus we recommend that the vitamin A
content in the SBwedih preparations be
red eed to s dow of aboat 500 IU of
vitamin A per day which also coererponds
totbnlnta'mthu:l]ymmnmmd.td;xn.
phylactic dose of 1500-.300 TU per day
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Normal Red Blood Picture during the First Three Y ears of Lafe

by PETER JOHARN MOE

Introduction

The word normal fs used in the sense of
denoting the blood valnes of healthy in
fants and children (3 16]. Moat cases of
iron-deficiency ancmis ocour durmyg the
first three years of life, and it Is bpartant,
therefore to establish especially the lower
lim!its of norma) hemoglobin coneentration,
hematoerit and rod eell Indices in this age

The literature deallng with the red blood
pictore in infancy especislly hemoglobin
coocentration, is voluminous, and there
is & wide range of valnes for normal stend
rds recorded by different anthors oa this
wubject. The diiflcgities {n finding com
perative data may be summarized in the
following points.
1 Inclusion of anemio infants in noemal

werhes

2 Differences in tho standardmration of the

techniques

3. Too few becrvations t the different apge
Jevels

4 Inchwion of prematurely born infant

3. Lack of completeness of data

The impartance of the flrst two points
b demonstrated in Flg 1 The mesn
bemoglobin concentration in our studkes
has been compared with the eurves of &

large ‘normal series” from the literature
There are only & few wotkers who have
performed stodws of {nfants recelving an
adequate dally iron Intake during infancy
bat it is obvicus that the secondary fall
in hemoglobin concentration can be
altered and an increase obtalmed. Most
standards ueed today for the normal red
blood pieture [2, 15 24] were laid
down 20-30 years ago and oases of Lron-
deficlency anemla seem to have been
ineluded [1 ]

The stodics by Mackay [13L Elvehjem
¢ al. 6] and Nlceum of el (19] of infants
receiving an adequate fron intake inclods
ooly small numbers of infants in each age
groap  bemoglobin determinations only
wero performed, and far other ressons too
1t s difficnlt to oee them for comparison
m this erticle. The clow relatiomhip
between Sturgeons and cur figures for
mean hemoglobin concentration at the
age of 6 to I months has already been
demonstrated [16]

An attempt will be made in this article
to compars oar figures with those of
other Bcandmavian workers. Thers are
howerer no other stodies from Scandl
pavis of fullterm infants recelving an
sdequato dafly [rom frtake and Vahl
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quist {22] b the only ous wha gives figures
for the complets normal red blood pleturs

durmy infancy In hw comprehensive
stodies of serum iron, there ar relatively
fow oheerrations on the normal red blond
ploture after the age of 1 month (whilat
our studlew little attention has been pakd
to the neonatal period)

Material and Mothods
Tha data in this article wre taken weinly
from the authore longitudinal studies of
iron requirerments during infancy {18 171
A total of 10°0 blood speclnens have boen
stodied from 430 infunts and children up
to the age of 3 yeare. The blood values of
ll healthy infants up to the age of 3-3}
montha ha'® been conwdered normel
ol dietary 1wom content (A high
dafly iron intake during the first months
of I may posdbly result In & small In
crease in mean hemoglobin eonesatration
at the age of 3} mathe The bowerer
seema to be relati ely unbaportant s long
sy the infants reach normel hemoglobn
eoncentrations at the sge of 67 monthe
(16]) After the sge af 4 months we have
incinded the Bood valoes of all healthy
infants and chiMren parti-lpating in the
~Jrevicos studies, and reosiving an adequate
intake (groupa A, B and \ —with eor
ot for thres onses winch recelved map-
iron at the mgo of 1-3 years [10

AT

The hicod studies wwre performed on
oupillary blond from the fingertip (or blood
from the heel in the wmallest infants), with

practice

first days of Lis [*2] Thoe ueo of & deep cut
permittmg fres biood flow from the hest in
neonates will als: result m consdderably fower
blood vuines than la our eaces. This, bow
wver tasekdom done in Hudeal pructics. Fig
uressomparativel) highasomsduring the first
d‘pdufeh‘wnbbunhu:ﬂbyuﬂ:zr

workers ualng caplisry blood for

and red blood oel! determinatioos {7 18,8
and the sums high figures have bem fomed
in the Chiliren s Hosphal fn Dergen fun
pabllahed dete) Both the axyhemogiohi
and eyzamethanogiobin methods weee seed
in the bemoglobin determinations. Calibes
100 eurves were obiained wslry s recognied
standard solutson of oysometbemoghbe
and & Becl DU apestrap

The MM extinciion ooefficient wea IL5
There was & close relatfonship between the

age of  to 12 months.
Hematocrit wus determined in dophests
{exoept in the beginning of the etudies) by
the micromethod mng & Limgberg micre-
" dt of the
centrfuge was 190 mm and its epoed $000
rpan The dlametar of the miorotubes wos
0.8-1 0 mm, and their lengths 78 mm, the
tahes contained dried heparin The speed
of our cemirffuge was sufficknt to swoxs
clowe 10 & constast pa king when span for
at Jeast 10 mingtes. An incress in tone to
30 minotes will canss & decresse in the
Higheat vatnes of sbont § vol% A comparison
with Wiirabe s method (beparin se ssth
cosgulant) meing -enooe bload, showed &
clows relationahly hetween the two mwthode
with about 1 wyol% lower values i the
micromethod. Thers siso ssexw to be -
diff. between Haneood
oapiliary and venows padked cvli determins-
tioas, even in & cbild with s hemutoers &
*7 vol% Neooates were not inchuded ln thie

The oumber of recd blood eslls woro dete?
mined using & Tolsw conntng chamber o
madwn Blrksr lnth-pmg-dm.fmlﬂd

mesne. The nnmber of red calls st the &Y
of 113 years haa been corrected to €T
spond to the aunting technique

The standard error of & single determine”
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determinations wes 2.8% (2% for the eyan
metbod) 184, for the bema
toerit, and 3.3 , for the red cells eoants
using the Zeiss counting chamber The last
rgure is bascd oo 50 duploat determma
tiors, and is probebly too low s d phoat
counts could only be performed on days with
Low connts.
Alethode bare been desribed more com-
pletely (n the mooograph (Moe [16])

Results and Discuseion

Hemoglobin

Table 1 shows the mean hemoglobin
concentrations doring the first three years
of life in our studiex and in & few investi
gations from the literature In the figares
from the litersture emall adjnstments in
ths age had to be made in order to com
pare with oar figwrs.

Our numbe of cheervations st the dif
ferent age levels durmg the firt tw

Fg.

mouths of life ouglt to have been much
higher in order to get exact means, but
this is relatively mnimportant. It b mote
important to demonstrate the large rangs
of pormal valves during early infaney as
shown in Fig . This large range has been
shown by other workers, as for inwtance
Flrehjem & Peterwon [5) Merritt & Du
videon [14], Guest [8] and \ ahlquist [22]
Duaplicate hemoglobin  determiuatidin
were not performed In some cuww af (i
different ages daring the firet thrie y uaf
of Jife in the beginning of {lw wuf,
Bingle oxyhemoglobin  liss -
using the Ljungberg Col #f wis oAy 10
performed owing to pww v
stanees Thowe valosw fia
cloded n the prowest 7 4

» 9w
2 AN T
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TarLe 1 Uean Aemoglobin concentration during the first thres years of bfe

{g per 100 ml)
Owninvestigution  Dracker[4]  Vahlquhs [22] Betander [24]
il iy Ptk
No. of Koo Xo. of Ko of
Age cases Maan ap cases Mean  cases Mean ap cates Mean on,
2.6 days s 1y 4 S 14 LB 29 204 2
14-23 days 0 KT L6 e 170 22 178 219
24-37 days B M1 1P 6 14
35-30 daye 0 1238 19
§ months 45 14 11 6 1aef MO LM 00 gm
33 montts 165 1116 083 1L e
57 monthe 9 1183 a7 15 115 1 10m el
8l0months 133 1170 oe4 16 1Lal 23 1233 119
I I3pmonths 13 1182 57 & 110, s e
143 yrars 31118 oz 17 1218 1n
Adalt mmales 7 1de 50 1563 088

A closer study of the courms of the hemo-
globin curve daring the firt week of 1o
bas not been mads Alost authorw state
that there is very Ittle reduction in
hemoglobin during the fist week of life
and this possible reduction is unlmportant
compared to the Jarge range of normal
hemoglobin concentration during this
petiod (Flg 2}

The tlns of clamping the cord has not
‘uncumidund,lmtitboommonpno—

4 fice now to delay clamping the eard.

Our mumber of obeervations at tha dif
{erent age levels is high from the age of
3 months From the age of about 8 monthe,
the mean hemoglobin concentration re-
mainy about the some snd thers am
narrow ranges of normal hemoglobin eon
centratrons. Mean —2 8.0 will be about
105 g/100 ml from ths ags of § manths
to 3 years. But there is no aharp limit
of normal and it is better to nes the term
minimal yone (Vahlquist [23]) as there is
s tramdtional xone with averlapping of
pormal and pathologioal values. All valuces

as pathologioal at the given age whik
the valzes in the minimal gone may be
normal in some infants and too jow I
otherx, In our stodies the mmimal oot
scems to bo from 10 to 11 g/100 i at the
age of 8 months and from 108 to 11 ¢/
100 m! later on,

There is a closs relationship between
Selander s and our fignre in Tabl 1 I
mean hemoglobin comeentration dumwg
the first week of lifo while }ahiquits
mean hemoglobin concentration in yeoos
hlood seems to be relatively fower (Th
difference between Selander's and Vail
quists mesn hamoglobm concentratio
at the ago of 1 day f» even as bigh s
25 g%.) The discrepancy between th
figares in Table 1 after the firet month ol
Iife s mainly dus to the facts alresds
disotrased. Onr figures far normal hemo
globin eoncentrations vorrespond bettet
with those in recent Amerioan pablicstio®
(3los (16] page 37) Small differences ¥
probably alxays exist between figares
different investigations, even using cxth
lomd stand ion of technique. TH

below this minimal zone may be considered
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Tanre 2. Alean hematocrt calues (Tol. %) during the firat three years of bifs.

Mograge &
Own investigation Drocker[4] Vahlqaiee[22)  Andresm{18]
Wiot Mk
No.of o. of X ot No.of robe[ 1] [16]
Age cases Mean D cawms Mean cass Mewn 80 cases dMean an, Mean  Mean
26ds T3 688 5 21 582 41 L] 5833
li-fadeys 31 320 K1 6 848 2 BT 7Ol 4 g gy
203Tdays 67 483 63 6 (88
3B 50days 4l 421 B9 1 370
2 2pmonthe 48 JTT 26 & 357
33} monthe 1648 387 28 X TCIE Y I 1
5-7 menthe nn 4 23 19 379 18 374 36 X
2-10 months O 22 18 341 40 33 13 23 M$ L4 W5 355
11 13§ mouthe 1:9 #3119 ¢ 33 uo
1}-3jcars 128 309 23 17 379 31 22 135 2
Adolt males 2T 452 4 10 484 22 47 47

may bo dus to the persomal factor the
snal! Inaconreey in construeting a callbra-
tion curve even in & good colort

figures in adult males. This s & small
dlﬂmmcmddeﬂngthehcttlnttho

and small changes from time to time in the
colorimeters.

Hematoernt

Little ttention has been paid to packed
cell volumse in most of the studies of the
red blood picture In infancy and # is
diffienlt to {ind comparative figures to
curs (Table 2)

Our mean hematocrit during the firt
davm of life i conelderably higher than the
other figures cited in Table ., but the Iatter
are presumed to be from stodles using
venous blood. The difference between
Vahlquist s and our figure for mesn packed
cell volume }o not more than the cor
respooding  differrmes in mean hemo-
globin  concentration. Wintrobes nd
Male s figures for mean yolume of packed
eells during the first week of life are only
about 0 vol%, (I3 ,) bovo their mean

mean globin concentration during
the first week of life In venous blood, is
about 3.5 g% (22%) above that of adalt
males and the mean MCHC in newborn
and oMer infants je not signdicantly
higher than in adalt males (15} Vahl-
quist s mean packed call volums in infants
aged 6 days, 582 Ix 11 vol% above
that of adult males.

Hagberg & Lundstrtm s [11] mean be
matocrit in 17 infants less than & hours
old, 62__, }s not far below our figure during
the first dayw of lifs, considering the large
range of normal valoes doring that age
period. Capillary blood was obtatned
through pin-pricks fn the beel or big toe
The mothers of the infants had recetved
intravenous fron. About 90% of onr
mothers had recelved fron therapy

There 1 & clowo relatiomship between
the various fignres in Table . for mesn
hematocrit at the age of 3 moaths.
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Fig. 3
further drop in mowt standards

/ﬁ.ybednotothulnﬂuenmo!uauo!

iron-deficienoy anemia during late infancy
Alore recent Amerioan studies bave shown
& simflar rise in the mean packed cell
volame to that in our studies, with a
clowser relationship in sheolate figares. The
closs correlation between Sturgeon s (21]
and our mean hemoglobin concentration
and MCHC must mean that the packed
cell volumes are similar

Fig 3 shows the distribution of packed
cell volume at different agea. Comparative
figures have been found 1o the stodies by
Mugrage & Andresen [15] soma 30 years
ago. Mugrage & Avdresen slso demon
strated s Jarge range of normal pecked

el e brere Arrar sarde infanre alhoneh

FETER JOHAN MOX

the abwolute valuoew are incomparsbie
Their mean hematocrit at the age of 1 year
13 abont 12 yol.% below their mean foradalt
males, whils & difference of 8 vol.% ww
oterved in our studies. The meen hema.
toerit remains sbont the smm» h ox
studles from the age of 0 months with
approximately the same rangs of normal.
Mean 1:° 5.0 will give & mnge of 345
to 435 The minimal xone of packed eell
volume s wider than the corresponding
s000 of hemoglohm eoncentration, and &
b difflutt to give emct figures Far
praction] purposes I will sugyest s minem!
rone of 37-34 from the age of O months.
Hematoarit dsterminations are ued b
other alinfeal disorders than ancemis,
especially in oyanotic beart diseases and
dehydratron, and it may be desirable to
establish upper limits, or maximal sonet,
ot the different ages. Dehydrated fofarts
are often also anemic. This makes the
interpretatron of absolute valzes of peckrd
cell volume difficult. It ix more inmportant
to nee the packed coll volume as & guide
for rehydration. No bematoerit Telus
abore 44.5 wero observed in children mort
than 3 months old (503 obeerrations)
and thia may be comsidered the Wpper
pormal limit of packed coll volume

Red blood cells

Table 3 ¢hows the number of red blood
cells at the different ages.

There s a pretty good relatxmehip b
tween the nrlomﬂgumfarmnnw
in Table 3 except for the high valer
given by Guest (8] dmring late infsoy
(4.8-4.0 millfmm?) The latter are almost
uh}ghud\mng!hoﬂmlwd‘}"“l
Hfe The verv high frgures reported bY
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Tinem 3 Aean number of red Bood cells (AT /mm?) during the firsl three years of life.

Megrage &
Own investigation  Faxén(7] Belander[20]  Andreeen[13]
o, ol Xo. of No. of Yo. of Cuest (9]
Age caws Mean D cases Mean &D ocases Men &p csem Memn ap  Mean
3-8 day» 85 540 083 23 A3 058 49 81 073 “
14-23 day 33 491 058
24-37 days T 435 05T 38 470 Qdl 7 47 0
deys 43 410 043
3% monthe 54 175 049 &5 391 037 135 4031 OB 38
!mmﬂ:-lumnu« 304 020 I 401 041 2 180 A40
S Tmoaths 179 421 045 41 457 038 118 416 031 7 AT O &4
310 monthe 132 435 041 23 443 0% 18 47 o
11 I3pmoutim 131 44 041 43 458 045 119 437 &40 48
1-3yvers 125 445 033 438 821 49-LT
Horan [1£] for red blood cells during tn
tancy beghning with 654 millfmm® are
probably beyond any exmparison today
Faxtna, Selander and our standard
deviations are about the same AMugrage & I
Andresens standard deviations duoring
late infancy are amaxingly small evem . -
considering the fact that they performed — T a—
their stodies on venous blood from s " - -
small number of Infants. (Their standard ~ »~ © ——
devistion at the age of 3 months b the . _

samo as ours) Fig 4 demonstrates the
distribution of the number of red blood
tells at the different ages. Guest foond
almost the same distributions performing
his studles on venous blood, while smaller
renges were found by Augrage & Andre.
sen. The number of red blood cells alone
o of relatively littls practical importance

Red cell indices

Wintrobe red ecll Indices have been m
common use for more than 30 years, and
their preference over the srhitrary indices
(color and eaturation indices} shoald be
briocos.

T bien 4 & and 8 show tho mesns of

- P
=8
] e
-8
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TaBLE 4 Mean MCHC (%) during ths first three years of bfe.

Own investigation Vablqulet [.2]
it ey

Xo.of Xo.of

Age cascs Mean 8.0, cases Mean 0.0
28 days 84 00 27 21 113 10
1413 davs 27 3] .8 2 e 10
24-37 day» 53 311 286
3850 da¥s 37 24
2-2} moothe 38 301 17 19 334 14
33 months 147 0.4 18
8-7months 110 30,0 1.8
S~10months 130 302 13 0 313 22
11 13} wonthe 120 303 1.3
1}-3 vears 128 303 15 1T 21 18

MCHC AICH and MOV and thetr standard
deviatlons The low homatocrits in older
standards (psge 60) will resalt in higher
figures for AICHC and lower figures for
UCY The high numbers of red celis in
some studies [1 11 14, 21 and 8, 22 dur
Ing late 1nfancy] will decrease the figures
for MCH and MCV
Table 4 showz o closs relationship
Jbetween Bturgeons ( Normal superior
up”) and our MCHC valuex

Mugrage & Btur
Andresen[18] Gowt(§] geon[f1)

No.of Moot Kool robe[ti]
cases Meapn a0 cmses Mewn cames Hean Lliwa

L3 B
33 118 a9
L1V )
1 25 12 M
27 323 10 102 3T ¥ X3
18 310 1 3
153 318 #8308 1
2 1 M N7 M

The trends followed by most of the
figures in the different serfes in Tables d,
5 and 0 are aimilar althongh the abckds
fignures are incomparsble There ks o
algnifimnt difference between the mem
MCHC during the first week of lie and
lster on. Actually there svems to bee
general conmnus of opinian that tho mea
MCHO remainy closs to oometant doring
infancy and childbood, except for 8
pomible decreass during Jate ey

TABLE § Alean MCH (uy %) during the firsk thres years of hife

Wugrage &
Androen (18] Guen[¥)

Qwn (avestigation  Vahlquist[22]  Faxén[7] -
PUShabAn sy
So.of No.ol No.ot o. o Noof il
Age camcs Mean 1. casos Moan g, cama Maan s cies Mean XD cwses dran et
e
28 days 68 357 33 31 363 30 I8 422 37 o 1 7
Tefidays 20 318 _g ¥ 353 24
2i-3Tdeys 88 224 1A ¥ mroas 2 0 AL
days 3 31 30
2 2jmoaths 45 303 28f 52 M2 P a5 55 44 o220
3-3jmonths 163 &t 24 41 322 3 o2 s o)
Slmonth 119 273 28 41 %3 xm 17 om0 LT 100 AL
S-10monthe 133 270 25} £3 84 31 23 M8 25 18 1B 2} 4
11-13) months 133 203 23 B4 o 1\ e 2
11 ywann 285 2o 17 251 28 ! 14 .
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Taxex 6 Alean MOT (%) during the first three years of life

Alagrage b
Own fmestigation  Vahlqulat[22] Andreen(1s]  Goset[8]
So. of oo Xo. of Xo. of
igp came Mewn 8D cact Mean 8D cwses Mean ap  cases Mren

2-8 days 2 12 128 21 1038 ALY 3% 107
Lifydas 31 188 113 1 los_ 18
24-37 daya L ¥4 104 108 2 103 °3
38-50 days 40 103 108
2 2ymoathe 40 101 esf 10 3 87 s
3-3} montbe 163 w3 el k-4 373 50
5-7 monthe 118 vl 92 t 14 BAY AT 102 a1
-1 [ N3 0 785 0.2 18 880 38
1 3 moothe 1 & 887 71 1B T
13 yern 1 M3 20 11 A1 88 T 88X 42

cunsed by omses of fron-deflclency snemis
(Guest s figures) Thero s also genernl
agreement upoa the marked drop in mesn
MCH and MCV dwmg eardy infaney
(Guest » very low figures for JICH nd
MCV durmg late infancy must also be
dne to the Influence of cases of iron
deflofency anemla) Figs. § 6 and 7 ahow
the distribution of MCHC, MCH and 3ICT
at the different ages during the first three
yoars of lifs There re mmaller vuriations
1 MCHC than in MCH and MCV Similar
dstnbution patterns may be seen In the
studles by Guest [8], comidermy the in-
fluence of iron-deficiency anemis during
Late infancy and to s lesser degree in the
stodies by Mugrage & Andresen.

Mean +2 o foe the thres cell indices
In cur stodies will be about 27-33 from
the age of 8-10 months for MCHC, 22-32
t the age of 8-10 monthy and 225-3045
at the age of 1}-3 years for MCH and
73-105 at the age ol 8-10 months end
T3-101 t the age of 1}-3 yeamnn for
the MC\ Only & fow of the cawes of
fron-deficlenoy anemia in this stedy [16,

it
robe [24]
Mean

103

a1 2
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the sge of 8 mouths, there are narrow
ranges of normal hemoglobin concentra
tion and hematocrit The hemoglobin
concentration offers the most semsitive
enterfon for the exmtencs of iron-defi-
clency anemis The large overlapping
of normal and pathological valnes of cell
indlces should be s warning againat the
mneritical nterpretation of cell indices
aften seen in practice Ope must also bear
in mmd the large drop in MCH and MCYV
during early infancy and the subsoquent
increase during childhood.
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Addendum
Bhmilar distributions for the number of
red blood cells at the agenof 1 2, 3and
68 months were found in  recent study

The aathor deeply pprociates the valn ming duplicste determmations in a Ljong
abla belp of Dr Martin Beip and Mim Haleno  berg Celloscope
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From Eaptein W Withelmeen og Frues Bakteriologiake Institatt Osto
Head Profesmsor dr med. 8. Dick Henrikeen

The Frequency of Postive Dye Test in Cluldren
from Different Parts of Norway

by TORE MIDTVEDT

Sinco the discovery by Wol & Coven
[15] that Taxoplasma gondil b & cause of
human discase numecTous repocts have ap-
peared describing the freqoency of toxo-
plasmosls in man from different parts of
the warld. It has been abown by many
authors that the parmxsite has a world
wide geographical distribution and infects
many species of birds and mammala In
cloding man.

The frequency of pouitive dye test (DT)
in man f4 found to vary in different climate
zones—Iit seemmns to be higher in the tempe-
mate and tropleal rones than in the arctio
one As a rule the frequency of positive
DT je higher in rura! areas than in urban
ooes. That suggests  possible connection
with farm animala.

But a9 Beattio (1] pointed out {n spite
of the large amormt of work that has been
done especially in the Jest ten years,
much remains to be dooe about the epide
nuclogy of toxoplasmorts

It ha been the purpose of the present
Investigation to study the frequency of
positive DT amang children from diffe-
rent geographical part of Norway

Materials and Methods

8erm wero takem from ehildren in the follew
ing three groupe:

1 The first group cormiwted of 100 schoo!
children from the Lapp minotity In Fimrark,
the most northern eounty in Norway

exeept Fimmark, Children with a history or
prosent [lness soggeet ing taxoplesmosi wers
not Incinded.

The DT was in the main s
previomly deseribed [16] except that the
resctions were considered s positirs when
more than 50% of the extracellolar taxo-
plasmas in titer 1 4 oc higher were unstained.

Results

The sera from the schoolehfldren, 6-14
vears old, were divided into two groaps,
6-10 and 11-14 years old. As shown fn
Tabls 1 there wers about the same per
centage of positre DT in both the age
groups in the sera from Finnds a fn those
from Rikshorpitalst In contrast to these
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TapLE 1 TRe frequency of posive dpe test (n children from different geograpiacal perty

of Norway
Again N of Noo Xo ! Per ey
0. o- oent Age gromp  of pos in
Group yrams e positive pegatlye  of poa.  in pec eent 'hnf‘g.;mqa
1 810 W 0 31 ] L)
-4 5 s 7 68 8
hr a-10 [ 37 1 b 16
-4 72 12 C 17 s s
m &-10 40 1.3 B 13 47 1
1-14 s s a7 17 n
L Chikdren of Lapp odgin Fromark,
TI: Children from the of Finnds,
TII; Children alot.
the frequenscy of postive DT in semn from Discussion
both age groups of Lapp children were As mentioned, the frequency of positre

remarkahbly lower As & whole the fre-
quency af positive DT in the Lapp sers
was 5% compared with 15.5%in the
other sera. In theee two groups the ob-
sorved and expected frequencies were of
suffiolent sfze to permit & comparan by
the X3 test. Calculations gave the value
002>P>001 Thus the obeerved differ
ence seemed to be statustioally dgmuficant

Table 2 presents the titees of the posttrve
DT in the thres groups of children. The
values seemed to be somewhat higher in
the two first groups than in that from
Rikahospitalet but the differences were
too small for evaluation.

DT in the Lapp children i found to be
slgnificantly lower than 1n children from
other parta of Norway Many factocs, md
as climate nutdtion, sommumostions, o
dical service ota, may bo different bn -
mark. The Lapps are the aborigmesof tkt
subarctio ootmties in Boandinavis. Bome
of them are now lving as the other b
bitants, but many sre still nomads ¥
the mowntains, In & few summer month
the latter Iive with their reindes on lsndt
along the coast In the rest of the i
they live in the inland. Hero it s & typio!
subarctio inland climate Average afr te2
perature dirmg a year Is +21 Gand 4

TanLe 2 Tire raluas n tha positive dype tesis

Trixe

won
.

i
T tal

e

Tho groaps ars the sxma £» m Teble L.
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Tasre 3 Seroloqeal {nrestip of pla R cown 1 fAe temperae e
mafe zoxe
Age x
Antbor(s} Coonatry Aateral 3lethod {year) of tested ne
Keller & Vivall Qermany Xocmal nT 110 a2 17
™ Poe.z1/23 11-20 17 -0
Thalkammer [13] Awstria Normal DT 610 [’ 1Y
11~ L] 348
Thalhammer [14] Aoetria Kormal DT &10 135 T4
11-14 [ 139
Freagh & Flah {4] Curads Normal DT 0 43 44
1019 .- 172
Hagherg [8] Bwwden ormal Biin tes} -8 114 (3
® 16 174 19
-1 [ 18
1314 4 188
Gard (8] Bweden Normal Sl tes 310 124 jre
nis 128 104

prectpitation fs 3186 mm {1 ] About 75 o
af the children in the present material
came from nomsdic families, the others
came {rom mmall farms in the inland.
The low frequency of poaitive DT m the
Lapp groop s surprivmg in view of the
cloee comtact of theso children with dome-
stiy (reindeer doge) and wild enimals,
and their often poor nutritional and sedal
cougdltions, both of which factors might
have been expected to canse o higher fre-
queney of toroplasma infection. Of the
factors which might be thoaght to explain
the Jox frequency of toxoplasma antibo-
dies n the Lapp children, the climate is
the most striking one There are howerer
very few reports an the frequencies of these
antfbodies in the portherumost parts of
Seandinavia

In an investigation with t xoplesmm
akm test (ST} on adults living In Boden
1ittle town in the northern part of Bweden,
08+ ol the tests were found to be posdtive
an compared to about 45* in the southem
parts of Bweden (5 111 In -4 cases of

ureitie from the Eye Department Troms
and Troms3 hospital in the northern part
of hormay Bergaust found only oar case
with a positrvs DT [ ). It has to be men-
tigped that the DT was not carried out
frequently in the latter investigation. Ber
gawt pointed gut that no case of taxoplas-
mosis has as yet been published from the
nocthern coumties of \orway In contrast
to the low frequency of posttive DT In the
materal recorded by Bergaust an investl-
gation of 88 cawes of borloretinitls trom
Rikahospitalet, Oslo, showed & frequency
af 67% of poitive DT The frequeney of
positee. DT ip th  control group was
found to be 23+ (8]

Reports from other countries with sub-
arete climate sre aleo very scanty Inan
Investigation among 21 Alsskan Eakimos
Feldman & Miller (3] foand no sern with
positre dye test In Ieeland where the
clrmate s peariy subarctic the sams au
thoos found 11 positive DT in 108 sera
from adalts.

As far a» s known, the investigations
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mentionad above are the only ones desaling
with the ocourrence of antibodses against
Toxoplasma gondli in people lving in
subarctic reglons yet published. All of
these mvestigntions seemed to bein agree
ment with our findings thus showing a
lower frequency then in the temperate
chmats 1one

The elrmate in Finnds is typical constal
with mild winters and wet summers Most
of the people live as fihermen and far
mers The children in Rikshospitalet are
from all over the conntry and with parents
of different oconpations. Exvept for the
most northern part Norway belangs to
tho temperate clinate xone

Epidemiologioal studies of toxoplas-
monds {n peopls Ilving in the temperate
oimate zone are far more numerous than
from the arctio zone Thers are sleo many
such investigations i children and some
of the resuits are reviowed tn Table §

In addron & preliminary report of a
study m the incidenoe of toxoplasma antt
bodien in 2305 people Itving in Smdbyberg

~ neer Stockholm also has to be mentloned
Y J[0] Antibodies wero found in 34% i

children aged 18 years runing to sbout
190 % among the oldest schoal children

TORK MIDTVEDT

Buch a comperisan of DT and even tax
plasmin cutan tests by differert rews
chers has to be taken with many rewm.
tums as mentioned by Grinroos [7]. Hox
ever there seems to be & good eomrespont:
ence between cur findings of postive IT
in children from the southern parts of
Norwsy and other investigations from the
temperate zons

In the material from FinnAs, £ of the §
sers with DT titer above 1 40 were frm
children living in the nalghbourhood of
each other No further Investigations ven
oarried out, but It might be takmn a s
indication of recent infection from the
sams sonree

Summary

The frequency of positive dyo test it
ohildren livmg m differsnt geogruphis!
parts of Norway has been studied. T
froquency of pomtive tests i chidrs
living in the subarctio climate zons ¥4
found to be 5% compared with 155%
children living in the temperate choato
zone The difference was found to b
statistically aignificant at the 3% Jovel
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CASE REPORT

Neonatal Leacopenta due to Fetomaternal Lencocyte
Incompatilnhity

by KARIN HALYORSEN

From the Podistris Depertment, Osbe CRy Hoopitnd {Howd Rowtd Biwcik, MDY

The formstion of lencoeyte agglntinine
by lso-immunization has been reported by
sereral anthors. lowt reparts deal wrth
the leucocyte antibodles produced fallow
ing multiple tramfmdons. Less known it
the leocopenis in the newborn infant
caused by transplacental transfer of
maternal leaco-agglutinine

The present paper reports two caeet
of neonats! lencopenin dus to leueo-
aggiutining The hro-mmunization m the
mathers haq probably been dos to previous

cies and blood f

preg
Method

The prosenco of complete leucocyts agrdu
tiniok waa fncestigated acoording to the
tedhmique described by Dauswt [3] oaing &
dextran solutlon {Intrsdex “\yco ) irstesd
of & polyvinyl-pyrrolidone salutron. Freahly
drawn blood wws defibrinated and mbxed
with one-fifth (ts volame of Intrsdex. The
mixturs was Jeft at 37 C in an inclmed tubs

One-tenth ml of the mother’s serum
peevivosly inactivated at 86 C for 30 mun
was mixed with 0 05 ml of whit cell snspen
o Further temts were set up with & 1 fn
_ and in{diotion of the motber  acrum
n saline

The mixtures were left $0 min ot 37T
then 0.1 ml of 1% acetho acid was added to
bemolywe tha red cells, and a thick drop of
the mixtore examined nrtroscoplesily

Care Reports
Case 1

E. R, s 1.baur-old boy was admltted ts
the Children s Department Oslo Chty Homi-
tal, Pebruary 11th 1063, becaus of eryibor
blastoms. He wus the second chiid of o
healthy mother who hed never reechd
blood tramsfurion. The mothers hlood wu
group A, Rh negative In tho first pregneny
Rh antlhodles wers not present and the Sl
18 Eealthy In this pregoency Rh amfbodies
anti D wers demanetrated 1 month befort
term with titers 1084 1n albomen «d 1}
by indirect Coombe technkqoe. Becamee o
the high titers Cesarean sectson waa perior
med 3} wetla before term.

On admittanee 10 the Cinkiren's Depert
mens the Infany was wesk, pale and s
matons The cord was yellow The I
and the spleyn wers palpabls 1 em beor
the costal margin.

Laboratory investigationd The beeops
bip was 133 /100 ml, the retheniit
2 6%, the kcocytes $300 and the
count sbowed 4% eceinopinls, $1% =¥
mumted granulocytes and 38% frmphocy '
The seram bilwubln wa 8.2 w100 =
The direct Coombe test was strongly postic®
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Fig 1 Number ol lewsocytes in periphurs] blood In Cam 1 (E. R.) compared with the mean of
hd parmal valoss.

A of severs bl with
possible’ hydrupl mmld.l.lndmurhmp

np-.t.dehour-hur Thal-nmq(uwm
followed every cther day and wrrs ao the
Mthdlymlndth-rmihdnylm
The dlfferentisl counts were unetmnged
Fig ld:uannmnnhful“'mdm'lnth

weeks, |
of the valoes from 4 weeka of ags. The mather
had normal WBO and LE cells wore not
demonstrated.

Berum from the mother was examinad
for lencooyte-agyhatimne aguinst lencocytes
from the { ther Later when the pstient
waa 0 weekn LI, the mother serom was
wxammned againet tho patient’s lenoooytes.
Tho results aro shown m Table 1. Leucocyte-
aggintinins were demansirated n the serumn

Tancr 1 The resulte of the lexcocple aprn
¢ nation tests performed wrth scrum from
Case 1 (E R) and ks matker

Didntion of serem
Berum WBO n 1y 1
Mother  Mother - - -
Mother Fother  +» ey
Mother Infant - {+) -
Infent Iafent - n Z

group A, Rh podtive mother The three
previons chiliren wers healthy Following
the last hildbirth in 1958, the mother had

from tha mother which agyinth leuco-
aytes from the father but however not her
own kencocytes A weakly poaltive resatian
was found between serum from the mother
and the leucocyies from tho patient.

Cas 2
C R 3day-ald boy was admstted ta the
Children  Department March 14th 1963 be-

very
normal, the birth weight 3180 g and the
length 81 em.

On sdmittance to the hospital he was
weak and eried faintly There was & marked
micrognethis. The body wws loeg and
dender the arme eppeared unuscally long
The knes joints lacked *0* on full extension
and bo had & modeTats pes equino Yarne
on the right foot. The testicks were not
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LELCOCYTYS ¢ 1000/ 3

oavy
Fig. . Sumber of

Jeacocytes
in Case (C. R.) compared
normal valore

n bload
the mean of

d ded. Thers wua & @ Ty d
growth of hair

Laboratory invesdt, The hemo-
globin was 24 6 /100 ml and the reticalo-
cytos 1.3%, the thrambocytes 235 000 the
loucocytes 3600 with 1% myelooytes, 8%
S hils, 72% segmented loaytes,
~ monocytes and 14% lymphooytes. The
thumber of nocleated red oells were 3/100
“AVBC. The serum proteins were normal. The
urinary amino sacikd exerstion and 17 keto-
sterold exerotion were normal. The cerebro-
epinal flaid wss normal and the bone marrow
abowed sotive and was other
wise nocroal, He had & normal mesculine
ehromosome ploture

The number of lencocytos was fallowed
closely and was 7000 the third day 2800 the
mxth and 4800 the eighth dey with wn
changed differential counta. Fig 2 uhows the
further course of tha leocooyte value, indi
cating & steady riso towards normal valoes.

The mother had 8200 WBO and LE cells

the presence of agglutining aguinst the
Jencocytes from the patient and the father
Tahle 3 shows the reeults of thees tests.

KARDY HALVOEREN

The resalts indicate that the serum from the

Discussion

The formation of leuco-agghutinios fl
lowing multiple transfusfons has beaa
demonstrated seversl times. Mare receotly
1t has been shown that levcoayte antibodies
can be produced by immunization during
pregnancy van Rood ef al. [12], Payme ¢
Roly [10] and Jensen [6] demonstrstnd
that Jeucooyts antibodies can bo formed
during pregnancy The numbor of immeni-
red women seems to increase with the
number of pregnanaiss In non transfoed
primiperss no leuco-agglutinme eould be
demonstrated. Jenven (0] demomstrated
complets leucocyte antibodies fn the cord
blood only when the maternsl titre war
higher than 1 16 In a recent stody Payme
o al [11] examined the number of lkeoco-
eytea fn newborn infants of mothers who
had lewcooyte-agglutining in thelr serum.
’I‘bulut.hurld}dmtﬁndmppaticrth
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ever lower leucosyte counts shortly after
birth in ths experimental group than in
the comtrol group Low leucocyte-aggln
tinin titer may explain the lack of con

produced in the mother just as the erythro-
oyto antibodies In hemolytio discaso of the
{fetus and newborn. Leurocytes pass from
the mother to the fetus [4], and they
probably slso pess in tha opposite direc-
tion.

thdkwopenhdmtommlbo-
d s fow
thcn.Tlnccl:ldhbnwuﬂntlumdcdby

eascs. Hitzlg & Qitmelmann [§] fomd com-
plete leuoooy ghatining in & &week-old
child with leocopenis and low resistance to
£ Leacooyte ches showing
identical aggiutination reactions were foond
n the serum of the mother, howweresr with
higher titer

Lalexan: ot ol. (8] reparted three siblings
with marked granulocytopenia
and severs infeetions in the necoatal perfod.

been normal, in others a granulocytopenia
has been present. Some cases have had
sovere infections ending fatally others
have had no symptorm. Leucocyte-aggln
tmlios have not been demonstrated in all
fnfants. Leucocyte-agglutinins have not
been found in the aothors two infants.
The reason may be that the antibodies are
attached to the leucooytes of the child
after paseing placents

The most important differential dia-
goosde in the leueopenie newborn infent
s Jeucopenin dne to severe Infection. The
aathor hes cbeerved s patient with eoll
nepals in whom the lencosytes were 3000
st the age of threo dayn. No hencocyte-
agglutinins could be demoastrated in the
serum from the mother against levcocytes
from the father Virus infections may also
aunleucupenh.Kottmmhnnporttd
Inpul(:rythumtmlntbemother[lx]
and other causes of auto-immune leuco-
penfs in the mother [14] may eause
Jeucopenia in the fetus doe to pamire

Lenscoay eould be &

1n tho seram of the infant and the mother—
in the infant Up to the age of three weeks.
Jensen [6] reported & newboen Infant with
wevere malformations, leacopenis and in
fection. ‘Tha infant wes the fourth child of &
bealthy motber In the serum of the mother
and the infamt identical Jenoocyto-aggin
tintrry coukd be demonstrated. Braon ef el

bodics were demnanstrated m the serom fram
the mother and in cord blood The mother

In some of the reported cases with
neumullcmpmhdnotumn&mlho-
tration, the diff a1 ¢ has

t ! 1 transfer of antibodies. In
the Bwim type of s-gemmaglobulmemia
there Is marked lymphocytopenia no
increase in leucocytes with age and the
miants die carly from ffeetions.

In our Came 1 the {so-immumbation is
probably dus to s previons pregnancy
The patient had Bh-erythroblastosls. Bal
lowits & Ballowttz [1] n-pcrted a cave
with  erythrobt and fa
Tbenh-mnﬂmcetorthnemmm
of ABO and Rh factor in the lsncocytes
and it is possible that the lencocytes shars
common antigenes with the erythrocytes
[15]. It fs un interesting obwervation that
ooe of the present cases also had Rh-eryth

bl 13, and the presence of lencopenis
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On Oct, 14 it was cbeerved that the lymph
nodes of the neck had fncreesed to bean sire
with some cedoms sroand. A pea-shzed sdo-
nuth in the left armpit and groin. Lymph
node biopey was perfarmed but showed oaly
groeral mrrtation, nothing speeifie A spotiy
exanthems reappeared on the trunk but
dissppeared In a couple of dsys.

The eandition mproved, the temperature
fell and the patient atn better On Oct 22an
exsnthema was again obeerved apread sym-
metrically over ths entire body i the farm

The patsemts conditron mnproved, the
exanthema faded and she remained afebrile

for a week. Bot then & now febele perid

othu'wmmqm]tmm.vndamh::
obeervation durimg 10, and 1963 sbe
beens bealthy



WIRSLER'S SYXDROME

Laboratory Findings

(See Fig 1)
Penphersl blood pictare. Anacmis deve-
Joped during the seoond fever pariod. Tho
Jeucocytes, which had mumbered 10,500 o
admbmion, roso at the start of the second
fever period on Oct. 2 to 26,100, The diffarer,
tial picturs then showed 3% stafls, 88%

an Oct. 14 with 21% stafls, 30% segmented
11% eosinophile, 38 % lymphooytes, 1% mo-
Docytes. At the same time the number of

Albamin  Alphs;  Alphae,

Bept. 28 207 033
Ot 11 290 Qs
Dve. 20 401 o

Acwte phas protein, O Teactive protein
(CRP) was atrongly positive on Oct. 10 and
3

Bactenological  tests, Blood ocultures oo
Bept. 22, Bept. 37 and Oct. 30 negative

Ketopharyngral swabs showed ocdinery
flora on several cocaelons; haamalytie strep-
tooooet were not found In sempies collected
on sixteen occasins.

Urino enltures showed no growth In five

Vs cxlrure from facces on Bept. 10 nega
trve,

Serologcat tests

A8 ASta A¥Pn
Oct. 5 25 a3
Oat. 31 E ] o2l 1600

Paul Bunnell, cold agghotination, Wld.n.l
tests nagative xx aleo tests for

93

thrombocytes fol from 209 000 to 68,000,
In the third fever period ahe agam had

Jeukocytoeh up to 5,300 The thrombocytes
were again down to 1%9 000. After the third
cxanthematous stago the bad again & 10%

Tho sed ssersotion rets remained very high,
bout 63 mm/l br by micro method (equal
to bout 100 mm macrometrically), untl
after tho seoond fetwlle period, when it
rapidly fell during the treatment with cortl
s00e

Electrophorsns showed mitially & low alba
min content, kigh ,globulm and alightly
elevated f-globalm, but normal y-globulin.

Total
CGamma  protein
111 80

110 i
L1 70

Beta

131
o7

oss
[~
030 Lo

Discussion
The patient had a prolonged fliness with
{our febrile periods, the first two with

of strongly remk type
MMmdmthmlnnq-lng
forms and during one period, arthritis in
s kneo-jfoint Leucooytosts with shift to
the left was found on several occasions
and likewise ecosinophilia The sedimenta
thon rate was high and anaemia developed.
The general canditim was in the drenm
stances only moderately affected and the
course finally favourable Thus all eriteria
for Wiesler s syndrome wrre peesent
Apart from these symptoms tonafllitis
appeared in the early stago and Iater a
mﬂdml]lnga{thn Iymph nodes o

and Listeris.

Other Nood seets LE cella not found in Gve
samples. GOT and GPT shos od normal valoes
three times.

Unias Albuminmria (0.5 per mille) on two
ocoaasonm, otherwmo nothing aboarmal.

t p were found on any
om‘mlmhtcmdmpm(cm]yfehr{b
albuminorie an two oocasdons)

Bacterbological tests of blood, sputum
wrine and cerebeospinal fluid yielded nega-
tive results, and a thorough



nitls In the left armpit and groin. Lymph
node biopsy was performed but showed only

fell and the patbent ate better On Oot 22an
exantberna was again cbeerved apread aym
metrically over the entire body tn the form
of pinhead-and confetti-sized dark red mm
oulopapalos, with butterflyahaped ecythema
over the nose end cheeks,

The patient condition mproved, the
axanthema faded and aho remuined afebrile

- —
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Fig 1

for a week. But then & new febelle period

had & fourth fever period with maximem
lasting one week, bat
oLhnrwhamlymptom-.UndeccnthW'd
cbeervation durmg 1743 and 1943 she b
been hoalthy



admiexion, roso st the start of the ssoend
fover period on Oet 2 to 26,100. The differan

fever the Joucocyte count fell wa Jow aa 3800
unOcL.llvhhll%luﬂ:. 30, segmented,

Sept 18 307 o
Oet. 11 290 033
Dee. 28 401 o

Acxie phas proisf G resctive protetn
(CRY) wes strangly poutive on Oct 10 and

teas. Blood cultores on

togoect were noé found in exmples collected
on sixteen
Dtine eoltures showsd 1o growth in fice

Virws culturs {rom fseces on Bept 19 negn

thre,
Sarclogical tests
AB

3
»

ABta

azs
s

APr

Oct. 3 mw
Oct 31 1600

Psul Bannell, cold sggintination, TWidal
tasts negative o8 o tests for 2

83

fell from 209000 to 63 000

wero again down to 129 000. After the third
cxanthematoos stage she had again a 10%

The sedumentation rate remained very high,
about $3 mm/l ke by micro method (equal
to sboat 100 mm macrometrically}, mntll
after tho second febrils period, when ft
raphdly fell during the treatmnt with cort!

%ﬂmwhﬁhﬂy.hm
min content, high « globalln snd shghtly
elevated Aglobulin, but normal y-globulin.

Total
Gesrmm protein

111 80
Lo L X

Bets
o
oxr
1at s 70

Discussion

The patient had s prolonged fliness with
four febelle perlods the Brast two with
temperatures of strongly remtttent tvpe
four recurrences of exanthema in varying
forms and, during cne period, arthritls in
s knee-foint  Leucooytosis with shift to
the left was found on several occusions
and likewise The sedimenta
tion rate was high and anaemts developed.
The gwneral condition was in the chreom-
stances anly moderstely affected and the
couree {inally favourable Thus all critena
for Wissler s syndrome wers present

Apart from these symptoms, tonaillitss
appeared in the early stage and later o
mild swellng of the lymph nodes “o

and Lasteria,

Other blood sests LE exlls not foand in five
smipies. GOT and GPT sbawed nocmal valoes
theee times,

Unme. Albarninmra (0.5 per mills) on two
occwmonn, otherwmwe nothing abumormal.

pathologieal were formd on any
oceasion from internal organs (only febefle
albuminuris on two cecasions).
Bacterlological tests of blood, spatum
urine and cerebeoepinal fluid ylelded nega-
trve remts and s thorough serological

—
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analvals showed as onlv positive finding
& strongly Haing titre for antipneumolynin.
Virus culture from {aeces was slso nega-
tve

Positive findings in other respects were
s high content of acute phase protein
(CRP) ard lowered albumin, strong rwe of
alpha,.globulin and moderato rise of beta
globulin in the blood

Tlhaler (18 17] considersd the syndrome
to be closelv axsociated with brut not iden-
tieal to to fever or rb id

Likewite, the relatively satisdactory ge.
neral condition, spoke against sepaks. Anti-
bloties, also were ineflective

The pathological pictare can therelore
not be included in the rheumatlo groups,
and onidence af septio affection Is lacldey.
Buot even if Wissler considered the cane
to be & mild septio affection, he believed
that an allerglo-hyperergio component wis
an important factor for the clinie and re-
ferred eapecially to the skin symp and

winophilia The general symptoms shouk

arthritis He assumed that there was a
very mikl form of sepsis—tho bacterls
being 30 few in number as to be undsteo-
table vet causmg an allerglo-hyperergio
reaction. He proposed the name sxbaepns
hyperergiea. Fanconi [5] was of the same
view but wished to change the name to
subsepns allermea Others are opposed to
thescpaistheory .5 Denys[4] whoinatead
proposed the name p -pers allerrca.

also be entirely explainable on the basis of
an allergio reaction. Another sign of such s
mechanlsm was the falrly pronounced
thromboeytopenis in our patient during
two of her febeils periods, & not nmasual
reaction in allergio states. The lenkopems
which follewed on the lsucocvtosis durkg
& certain period may be explained in the
same vay The eostnophilia was also quite
d on several <

It is naturul to amume e relationship
with the collagenoses. The acute condition
mmay closely resemble rheumatie fover

ome cascs have developed into Stilla
lisease or rhenmatoid arthotls [4 11 12
16]). Our patient admittedly had no poly
arthritls, but did have monarthritis, and
on ooe oceadon an eruption almilar to
erythema amulare high sedimentation
rate and strongly positive CRP

Like all other cases described, cur pa-
tient exhibited & sepais-like picture—pro-
longed, bigh and intermittent fover lenco-
cytosia with shift to the left, high sedimen
tation rate The high CRP may alw be
explained by sepsis [8] as also the changes
{n plasma peotein [1] Polymorphous exan
thema and affection of the jolnts may abso
be part of the picture Yet in this caso as
well blood eultures were entlrely negative

An allergio mechanism should be of de-
chive alignificance The tendency to re-
currence is also very marked, as in Vester
mark’s caso [15] of & boy who bad no lest
than ten periods of peolonged fliness be
tween the ages of 3} and 11 years; sbo B
s case reported by Gnalain ¢ al. [7] &
which 36 attacks ocrurred over & period of
nearly 4 years

What is then the caues of the alergk
Teaction? In seversl cases it appesns to
have been & mild infection In the pharyt®
or upper alrways [2 4, 6 17). In a conpl®
of cases there was & possible connechio®
with & focus of infestion n the teeth
[5 17) Pathogenlo bacteria have generallv
ot been found. Streptocoec in the root of
» tooth wers established on ono occasion
[5] Battiger & Landegren fomnd staphylo-
cotens aurens on repeated oceasions in the
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sputum of ous of their two cases, and both
had a rising antitaphylolyain titre A high
antistaphylolyain titre was also noted at
certain perods In Vestermark’s caso The
antistreptalysin titre has been high on s
{ex oceasions [0 15) but has urally been
nacmal [2, 4,8 10 15, the prescnt anthore]
In our case, oo the other hand, tho ant.
poeumolysin titre thowed & sharp rise
In this conpection there b reason to
devote attention to symptoms in adolts
which it scems to me are probably of the
mame category as Wisler’s syndrome.

This s perhaps not merely & pecdiatoio
peoblem, sa emphasized ales by Batigrr &
Landegren. Thekr two patients were 18 years
of age Turning now to the litersture one
finds under the names Febris macwloes {ater
mittrns (3] tho same pictare in scven

focw. Tt e of intexsst that one case, after an
{lincss of ane month, saddenly developed
wit  meningocoocie In another
ccmnmutdotnhﬂ.ha-—trhicnknm‘l
mtwo others thero was | Jed

JMost obwervations aleo appear to me to
suppart the view that It s caused by mild
inflammatory peocesses on different mn
eoes, eapecially In the pharynx and upper
airways. Aethologically on the other hand,
insofar as the rather few and inadequate
investigations permit any concludon, it
seems as though all common bacteris of
& coctic nature could be held respoasible
In the ultimate resort, therefore the me
chanbm is quite aimilar to that in rhen
matlo affections in which some fsctar
from haemolytio streptococe] plass a fakrly
decisive part This, on the other hand,
scema seldom to be the case in Wislerw
wyndrome

Summary

A cano of Wisler s syndrome in & 19-
month-old girl is deseribed. Clmieally there
was Initlally an acute pharyngeal atfection
and later & mild cervical lymphadenitis.
The patient had four febelle periods and
as many maouloos snd erythematons
eruptions of duferent kindy, on one occa
slon sl arthritls in & knee, but no affee
tioa of intermal organs. Bacteriological and
serologicul analysis revealed ay oaly pa-

gmococels aetialogy Urb-.chru]nhom.
ports the same symptoms n & gonorrheal
patient. Uhes [13] bolds it probable that a
menmgocoecio infectlon waa tho canes In ber
cave and refers § the same tims t French
obecrrations of & similar condrion which
was given the pame Fiirrs indermitients poew
dupalwiienne

It one may harard o 1 from

hological finding & sharply anti

tysin titre No eytopathogenic vi-
mnl‘mfoumiinhem’l'halyndm
mmust undeabtedly be of an allergio natore
ucumbon!ed lntbopn-.entnueby.

sinonhill

s

membocyta‘pmh and by o ltnhrpenh
superseding loucocytasis. The anslogy with
febris macolows mtermittens in adolts jy

these cases, ft would seem that Wisler's
syndrome occurs at all ages. Its nature of
allergle syndrome ls quite convineing

d. The d quite often
-emstobouremlto!mﬂdhﬂnmmtm—y
mucont processes In which varkae socei
may perhaps plar the chief role
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a month, referring to the possibility of
cerebral hemarrhage (9]. A spontancous
remission is, however to be expected in
most cases.

Eprilop-aminocaprofoacid (=~Eaxca) is
reported 1o be & useful antifibeinolytio and
hemostatic drug even in cases where local
fibelnalvtie activators are amumed to be
the cause of the bleedings as in some con
ditions of hematuria [7 11]. Tt has been
ueed m thrombocytopenic diseases bat
without effect on the thromboeytopenla
2t #¢ In these two cases Eaca was used
prumarly attempting to stop the hemata
ris. In Case 1 beaides fresh blood transfu
aion and corticosteroids Eaca was given
when the hematuris started, and the
wmsry sediment was nonmalired within
8 davs In Case 2 the Eacs treatment was
removed sfter 25 days, as the platelet

NIL§ W SVEXNLYOSEX

count remained vnchanged, but 10 daya
later the patfent had & severo macroresple
hematuris. YWithin 4 days after restaring
the Eaca treatment the urine wes parma-
lixed. The causs of this bematuria might
bo the reduced corticosterold dosage or
maybe the discontinmng of the Esces
treatment before the platelet comnt bad
been normalized. Tt is not known whether
& hyperfibinolytis state s present fn
hematuris in connection with thrombo-
cytopenia, but Eaca might be & ueefal
drug even In this type of hematuris,

Summary
Report of two omses of thrombocyto
penia after rubella complicated by pur
purz severo eplstaxis and profuse hems
turls, treated with Epailon-aminocaprod
eacid.
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Cow 8 Milk Induced Malabeorption as a Precursor of Gluten
Intolerance

by 3. P FALLSTROM J WINBERG and H. J ANDERSEN

Cows milk has long been Invoked as
an aetiologio factor in certaln infants
and children with ehronio gastrotntestinal
svmptoms [1 8 7 12 23 28 27 30). In
same of these Instances the patients have
been jodged as havimg coelise disease
However in many of these reparts the
evaluation of this dlagnosis is difficalt
Firstly the demanstration of malabecrp-
tion inter alu of fat and earbohydrates,
which is fundamental in diagnosis af coe-
liso discase js lacking in most instances
Recondly in many eaves the diagnosls of
cow s milk intolerances scems to be based
mare on the presence of antibodies to
cow a milk in the serum of the patients than
on n unequivocal demonstration of a
deleterions effect f cows milk. Thirdhr
the lack of a detailed secount of the diet
of tho patients makes it imporsible to
excludo the existence in some of these
cases of the only rrcently deseribed beredi
tary enzvmatio deficlencies with Intoler
ance to diff mono- and diwmechand

dren have been published, namely that of
Davipsoxy 1058 [U] and that of Lawr
Frrxir & Rey 1003 [*4]. In the first case
there was an intolerance to bota lacto-
globulin in the second the factor respon
wible was not identified bat it was not
lactoss In a patient not vet publuhed,
GoLpdax has shown that cesein from
cow’s milk wus capabls of indncing stea
torthoes [16). In  dolts jsolated cawes of
non tropieal sproe with jejunal villous
atrophy responding to milk free diet buat
not the omisdon of gluten havo been
repocted [31 33).

During the last years we have had the
possibility to studv four patients in whom
a substance In cox a milk—which Is pot
lactoso—scems to have been responsible
for tho dsvelopment of a malal
syndrome It 1s of special intereat that
these patirnts later developed a temporary
sendtivity to gluten.

Ths few enrller deseriptions of well do-

[810 14 %0 1 .5 3]

To the best of our knowledge only two
well documented cares of cows milk
provoked steatarrboes in infants and chil-

SIHATS Acte Prrdusbrrcn Scoondinavice Vol 34

d eases of ecows milk indueed
stestorthoes and the amociation of n
early cow s milk intolerance with a later

ppesring gl ten intolerance wus the res

s foc thisrepoet, |

n
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3 » a - - n »
Fig. 1a. Case 1 TWelcht Increase fn relation to f
oats. T Aeidifwd skimmed milk, glocosr 1N Breast milk. Reveral ahort expossres to eov
milk andjor gloten. IV Bresat mflk, bananse. v Cow's milk, rire VI Ordinury food, cantale-
g gloten.
FAT EXCRETION g/day
s om0 el

WEGHT CHANGE g/doy

L__-h_—_-ﬂ i

STOOLS g/00y ;

M.-.u T Y

vow,'mc

J— =k - 31

EXPOSURE " "
lemlmEd = R Bl 5

MAY FEEDENG

R T B e e oy

AGE N pAYS

Taale acfr el m Taw w1 wm anle =B
2ls socaa
Fig 15 Case 1 Weght change stoot weight, fat - e

Latwon t main feeding and exporares daring bospetal stay medcr‘fmﬂpawvwl dn



Fig lc Casr 1 Age 4 cromtb.

M thods

Xylose in serum and urine was determined
according to Row & Rica (28], \ormal range
(or mcrum concentrutbon after an orul Josd
with 2 g of xyloss per kg body welght Is
grven by Exa-Otormscx [11]. F t oontent in
{arcen and mik wee d to

103

¥ig. 1. Cavo 1. Age 8 momtha.

symptans tthe ge of 3 months. A olinical
picture of & malabsarption syndrome with

d ped. Di eould
be exciuded e a came of the symptoms.
Gluten even in large dosca caused po frume-
dat when edmink a4 tho

o the method described by
Faure & Hooeore [22] Otherwise commen
elmical methods wers vend.

Case Hutorres
Cawe 1 8.AL 3 600518
Swmmary The patient was fod cow  milk
with encross and wheat flour from the fire
month of if Onet of severo pastrointestinal

ago of 5 months, Cow  mulk repeatedly peo-
voked acut  gastrointestinal symptome.
Tolerance 10 cow  milk appeared after the
ege of 5 months. Intolerance to ghuten sac
ormetvrely developed. During the age of 7-11
montks even & single vmall dose of ghiten
P rers Y

At the ago of 1} years, bowever tokrance
to gluten again  ppeared.

Detailed Arstory Fourth child of umrelated
parents. Biblngs bealthy Birth weight
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2300 g Dreastfed fu ¢ week of lifa. H way
then given & cow s vulk formaola contelning
wmwcrose and from the age of ane month
wheat flour or cat (Fig la, perfod I) Up
to the agn of 11 weeks no gastromtestmal
symptome but sorceshat slow weight I
erease He then rtarted ha ing frequent,
Tooss stools not respandmg to dietary restris.
thons and was sdmitted to hospital at tho
age of 15 weelks. He waa lean aund palo with
distended sbdomen (Fig le¢} There was no
dehydration eight 4480 g. No rickets or
ansemua  Prothrombin indax 68, No patho-
gens 1 stools. Chloride comcentration in
sweat trypun concemiration in facces and
pubmonary roentgenogram normal Electro-
pharess normal, Intracutencous tosts with
whaole con o milk and with bete and alfa-
casein, betadsctoglobulin and alfe-lactalby
un were all strongly positi "o, Precipitating

B T YALXsTROM FT AL

ing aniibodscs to cow s milk were still present
fn serum t thie time

On w diet of breast milk bo wes at the age
of 189 dayw for the first time exposed to pure
gluten and tolerated s total amount of 110 g
administercd during four days withou del
nite symptoos. Thus the knall moount of
gluten eontained in his food eertier probebiy
wero not rowponadblo for the severe wymp-
torod at the onact of the dissase. 1When gluten
was gren in combination with eow
milk (day 1 8-180) vomitings and more vo-
liminous stools appeared. A third exposore
to gluten (day 185)—now together with
breast milk an immediate
resction with vomitings, increasing smounts
of stook and wcight Jom. During the wbok
petiod of ginten exposares thero wes 8 mar
ked welght lability (Fig 18) Fat excrotion
estimated d.sﬂy beforo and during glaten
d to between ¥

axtt bodses to cow 8 milk wero d ated
{n scrum by gol diffosion st several cocs-
soms (Dr L. A. Haneon)

H wuas first treated with scidused scim
med cow s milk containing gluooss but no
cercels (Fig. 1e perlod IL and Fig 16 day
10* 114) No improvement ocoanvd, bow
ocer until cow s milk was replaced by bresst
mlk. Hr stools now sucovsasvely
(Frz. 1@ podod IT and Fig. 1% day 218
122) F ¢ excrotion juet after transfer to
breast muk was 11 giay during & 3-day

to an sheorption eocfl
event of 88 After 23 days on breast mulk
fat exerction was 4 7 giday durmg a 3-day
period and fat abeorpton coclltewent 88
A stcond expovure to cows milk without
added sugar or cereals m amOUntE
from 100 to 300 g (da) 119-122) was sa
companied by fever vomiting, volummous
atools and weght reductwon. A third expo-

-ndlﬂspﬂrd-y(Fia 13).

At the age of 8 manthe s was discharped
with & dlst of broast milk and bananss
(Fig 1a period IV) Resdmitted st the sz
ol T} months for furthee investipations, He
bad bees well and gained 1670 g (FIg 1o
period IV) The stools had been nocmal. Frd
Ireast milk ho was again exposed to ghiten
3 g in one daeo (Fig 13, day 333). After coe
hoar he sarted vomhing and developed &
sovere abock. Recoversd after epinephrme
The following fow days bo had voluminoas
stools, maximally amounting to 403 g pr
day

From this timo he was fed a cow » milk
formuls with free and scrose TATOW Yore
tabice, meat, fish and trunt (Fig, 1a, proied
V} At tho age of nine months when given by
ramstake & emall pleos of gluten-coatalning
bread he agem reacted with omuthy
diarrh, and sovero Anewsd

sure to pure cow # milk 1n amount
tmml!gtown,rrdavmp!ﬁmmtd
during the dava 14} 147 The stools mitially
beearne logwr and moer volummons but
wymptoms were Dot »errou as carbier At
the end of the eapowure tho stools beewmo
normal and st fourth expomire £ wecks
Inter bo tolerated 100 g of com  muk per
day withont an  svmptoom tall Precimtat

mulsr exponire ha:t‘;wnmthhiﬂm
oked sympioms, bat lee sovere From the
go [ 18 months ho has been givh a8
ordinary dset with nocmal amount of gluter
contaming food (Fig 1a, period VI There
has been no remction at all to tho feedng
Thus thero was & rapkl dwappesrance of
gluten mtolerance
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Lext cheek  p was st the age of 3} years.
Fim weight t this time was 19 8 Ly and his
hoight 100 em. H was in good conditim
with normal phywcal st tne and 1o alkrglc
manifertations.

Cam 2 ET Q610205

S mmary The paticnt fell il with largn,
w tery stools durmg the first few days of
Lfe. Steatorrhors wea dlagnomed very carly
Gluten and the dsmecharides sucrose, mal
tose and Lectoss eonld be exchuded as actio-
logse factors. Several exposares t cow  milk
regnlarly provoked pastrointestinal symp-
tomy up t tho age of 5§ monthe when the
mtolerance vanished. Probably she was mo-
derately mtolerant t gluten t the sge of
10 monthe, After the age of 15 moaths, how
ever adlet with ordinary gluten content waa
tokerated.

Detasled histery First chikl of unrelated
bealthy parents. Xo siblmgr. Birth weight
2480 g First expownrs t cow milk with &

formule sacrose but Do cereals,
took place during the furst days of Lie end
was fallowed by loome stools. During day
7-17 (Fig 2 ) sho was fed cow's milk with
added wacrose, and had big, kooso stoole end
Jost weight. Admitted 17 days cid

2230 g aho was soverely dehvdrated with

N petbogens {n stock. pH in facces 5.8,
Chlorido concentration in sweat trypein
content in faecrs and pulmanary X-ray wers
normal. Intracutsncows teet with whole

on bresst milk until the age of bout $0 days,
when the feeding was changed to  soya
fornmla {Bobee), containing scrow end mal
towe

Breast milk well as Bobee were well
tolerated stools were normal, there was no
vomiting and sho gained weight nommally
(Fg 8

During this period, day 10-10% ahe was

-——
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KY mo30s
Fig. £5, Cosr 2. Weight hange stocl wright, fat
o pust rolnt setinal 1n re-

lathon to main feedkg and exposures duriag the
sorond and third hospital st ¥ Figutes under
exposare mean ghiay

exposcd to small amoumts of pure cow's
mwilk frre tiroes. The exposures imasediately
regulted in vomiting and the subwequeat
puing of large watety stocls (Fig 2a).

cow's milk expormre sbowed moderat  stes
torthoes with an abeorption coeffsdent of
about 75 (day 37-40 and 47-50 Fig %a).
Fat abecaption estimated at two ocossions
about *0 days after last foregoing cows
mk exposire (day T0-T3 and day 138139
Fig 2a) was normal. 1t should be noted
that at the time when steatorrhocw was firat.
demoratreted, the patient had never been
oxposcd to ploten

The it exposnre 16 phicn—6 § in ooe
dose—took place at the age of 87 dey»—
without any elinical resction \ylose abworp-
tion one day Iater was ponmal, (masTom
serIn concentration 78 mg per 100 ml- 17
excretion during 4 hoursy.

s T yILLyreON XT AL

At the age of 140 days the petient tokeratal
small dosea of cow 1 milk for the fist time
Daring the following week sho could be
trarsferred to cow’n milk aa the only feeding.
Biools remained normal, bat thers we an
Inltial stand-atil in weight

Repaued exposaro daring thres deys to
srosll armounts of ghuten at about the ggr of
160 days elicited no clinkal resction, but
when immedlately afterwards whest floar
wua inelwded in her feeding, the amoont of
#toots Increswed markedly (Fig 8. Fatex
aretion wax emtimated enly daring the fust
three days of this exposare and was © that
time 4 giday The patient had to be dischar
ged at thie 'me—3 months cdd—and the
subsequent evolution of the clhnicsl stat
could not be cheeked.

Rouwdmitted at the age of 10 moaths. Kb
had been fod an ordinary dwt ioeludiog
cow  milk with 1 % of wheat Dour An expo-
mre to gluter durmg 8 daye wea accomy
nbed by Icroasing amounts of stools, & mo-
derats Incresw in observed st everetion
and woight loss (Fig 25} No abdormoal
Absteatdon. The exposure to ghiten was bater
rupted aftec § days becauee of the obrivor
cinlexl deterioration The frdings are con
sistent with~although not definitely provig

—a gluten
28 the age of 104 monthe oo &
glaten free dict coataining ordinery
of cow s milk. Weight 8450 g kemgth 7062
Aftec some months muooeelvely transferred
10 & normal glaten containing diet with no
untoward effecta

A# the choek up at the age of 87 roath
she had been fed & gtaten contaming diet for
about one Bhe waa In good condities,
welpht 11 6 ket bength 91 e

Case 3 M R Q 60080~

Summary From the age of two mous
sntre gustro-dntestinal  ymptome, The &
nical picture snggeeted & ton $TH
drome mth steatorrhoew. Qrakmion of giten
did not [mpeove her condition. Expomne 10
cows milk repeatedly provoked =T
astro-mtestinl syroptarme up to the agedf?
monthy. Disseehantdes conkd be cxeinded &
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Fig. 3

& canse of her durrhoes, Tolerancs to cow's
milk saccensively developed after the age of
seven months and scemed to be complet at
the sgo of 10 morths, Expomire to pure
gluten st this tlme canscd clinkal symptons
of sach severity that continned exposure

i
i

l

e - -

Case 3. Welght increas I relation to feeding during the firet yrar of lie

and balsnce stadies wero rendered mpos-
sible Tolerunce to ghuten appeared st bout
Fears of age

Detailed hiwory First ¢hild of unrelated,
bealthy parents. Blrth weight 3260 g Brewst
fed two months with normal wright in

Tig. 3h. Case 1. Welght exrve and xain ferding during of the frst wtay (6T
of lde). The ol o "'Tﬁ;‘i

provoled heary voumting

.y (0T montha
15-14% 184-183).
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tetinal syimptows beform during sod

goatrobn
toleranos teat ab the age of Leven roontha,

crease (Fig. 3a, period 1) Her weight at two

™~ monthe of age €430 g Bhe wae thea fod &

\

forpusde contaling eow’s mk, engar and

contraxt wbeat flour edded to bresd mil
during e 10-day period cmumed o mtowssd
effect (Fig. 35 day 198-208) Whra eow
mulk was added to this diet mo vomitiess

Y ) wheat flour snd soom started having frequest
and

dical kooss foa} smelling

wtools (Fig. 3e peciod IT) o onprovement
sfter cmrwnon of flour from the diet. Weight
wncrease wan poor and  t the age of four
months she wes sdmlitted to a Tocoal howpital.
Om adimision she was thin and palo wath
distendsd sblomen, Weght 4930 g Stoole
typical for steatorrhoen. She was forst ghen
Vanous formailes cow  mifk, and
disocehandes, but withoat cereals (Frp 3o,
period I1) “o nopeovement acourred ntil
the sgo of & monthe when feeding woe
ehanped o breast tulk and s soyw formnie
(Bobee) cantaming secrowe and maltose Her
r then ively dimap 1 and
sho bepan tomein weight (Fig 3 period I

provoked
mtenae vormiting (Fig 2% dsy 184) By

were prodoced bat thers was s fattenmgp
of the weight ource (Fig 2b dav 208
Ducharged with cow's milk formuls e
taining wheat SHoocrssively merensing o
mitings. At & check up & months after
diwherye from the hospitsl she bad 5ot
frined weght (Fig 3o perod 17} Duret
the follcwing weeks rocet ing varnous ke
muies she demcstrated s pronoumend weight
lability and fost weight (Fig 3s period TV
The Lafluenice of the differrat food constl
toemts upon ber symptomm curmg that
period cannot bo evaluated

At the agn of ten months she wa relered
to thu hosmt 1 for further in esymtion
Bbe wra thn mud pals with reduced 1amee
and distemaded  bdomen. Weight 3360 ¢ ¥
rcket  or anaemia. A

wa efficrentls trented wkth aat beoties Trep
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8. FILLsTROM FT AL,

tontinu] aymptoms before and during

and
glirten tobranco test t the age of 9} monthe F £ exeretion, see Table 1

sin content in faeces and chloride concentra-

(2.4 g per 100 ml) The gmmmagiobulin way

Cass & AL G Q 611080

Swmmary  Gastrolntestinal symptoest
from the age of three monthe. Admitted ts¢
months later with the elinjeal picturs o

11 g per 100 ml tosd with
whole milk and bete lacto-globuline mark
edly positive with alpha lact.

Lat tion, which was erifled by labors
tory studies. There ja strong evidence that
ber were pravoked by cow's mik-

weakly positive After parenteral fluld
therapy she was traneferred to breast milk
and improved rupidly She began to gain
weight and had s npormal xyloss epd fat
beorption (F1g 3a period V). Bhe was then
given increasing amoauts of eow » milk and
was found to tolerat fall feoding withouwt
symptoms. When 1-3 g of glaten por day
was added to the cow milk she promptly
started vomiting, hed looss, foul-emelling
stools and Joat weight (Fig 3¢) Fat absorp-
tion stodies coald not be Bhe was

Intoleranoo to macrose maltose snd lsctos
ould be ruled out, Gluten wey well tolersted
at this tima. At the age of ten montk®
however gluten intolerance causing fat end
Xylose malabsception was demonsirated. At
about the same thne tolorance to cow s mIX
had appearsd, Gloten was well tolersted

from about the ge of 22 monthe.
Detallsd history Firet child of unrelated
parents. Mother ecroma. Birth weight 37508
Breastfed 10 days and then given formulds
Ing cow s milk, wheat and three dif

discharged on & gluten freo dict conteiming
00700 g of cow s milk and revnained freo
of symptome. Gluten in the form of whest
floar was reintroduced without symptoms
at the age of 2 years. At cheek op one year
Jater she was in good condition, Length was
92 em and welght 1.5 kg

ferent sugure: sacrose, maltose and gloco™
Up to the age of three months there were 52
fording problems, normal gain in weight
(Fig 4a period T) A couple of wreks later
sho started having frequent vomutings

periodically looso stools, snd her werght In
cTeaso bocame  unsstiefactory (Fiz 4
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¥ig 4d. Com & Xylose absorption
mormal mean vake
Dreast mulk. Carve II

tracatancons tewt with cow  mulk was mark
«dly postive but precipitating amtfhodies to
cows milk could not be demonstrated in

serum.
Fbe was first grven & forrols containing

{Fig 4d Cuarve I). When pat on breset milk

feedings
Fat
exeretion
Age in day Feeding wdsy
172 1714 Breast milk 1
173-1T7  Breast mlk .
152 184 Bromst mulk +glaten 3
185-168  Dreset mik +gloten +5
214219 Breatmlkteow mik 28
30
28848 Bobee -
200302 Sobee + ghuten {2 gAL) 123
Owe woek
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1 becams normal and
‘weight 1ncrease % +umed (Fig 4a, peniod
I} Xylose b prion improved (Fig 4d,
Curve ITj Bat t 1 beorption studies, now
performed for tiw- {mwt time showed slightly
elevated amount of f t in the fescen, (Tahle
1; day 17%-1 ) At the age of six monthaa
gluten tolerance test was performed, addmg
51 g of phuter to the breast milk darmg a 6
day peniod o svmptome appeared and fat
aberptyon had become entirely normal
(T bl 1 dav 182-188}

The following weekn she was exposed to
amall amormts of cow » milk without added
sngars or eereals durmg two perlode Both
tunes she stopped grinmng weight, had oo-
axiona} vormtings and looss stocls (Fig. 45
dave 0(0-220; 232-239) Xyloss talerance
eat agam showed impaired abecrption (Fig.
4d Curve ITI) tmt fat exeretion was normal
(Table 1 day 214- 19) Now at the age of
8 months, she was tranerred to a eoyn
formuls (Bobee) which was well tolerated
{Fig 4a penod IV) Xylows abeorption was
normal (Fig. 4d Curve IV)

When at tho sge of nine manths wheat was
edded to tho Sobes formula she rescted
peomptly with heavy vomitings and abdami
nal dutension. One month later & Tew glmten
tolerance test wasa dome A singlo dose of 1 g

8 T FALLSTROM ET 4L.

Comments and Discosslon

These fonr pattents demanstrate & wm-
flar elintcal ploture with the following mah
features: 1) Early feeding of cows milc
2) Onmet of gastrointestinmal symptoms
during first few manths of life with vom#t
Ings and frequent, big, aften watery stook
Malnutrition and labaratary evidence ofa
malabeorpidon syndrome 3) Rapld tn
provement on & diet not containing cows
milk; immediate deterforation on reex
posure 4) Tolerance to cows milk sp-
pears succemively 5) Gluten—initm¥v
well tolerated —later provokes symptom
6) Gluten tolerance appears at aboat the
age of two vears.

AMucoviscddosis and chronie Intestinal b
fection have been excluded in all cascs
Other rare cunses of steatorrhoes such a8
beta globulm deficlency [29] or intestial
malormation have not been ruled owt
gystematically but ars not lkelv Lately
1t has been abown that dissccharides snd
monosmccharides may provoke chronk

diareh.

of gluten diately pr severo
amiting and prostratlon. With a dose of
03g —4iimeswnday wympiorne were limited
to xmall -omitings, ooee foul-amelling stools
and weight stand-still (Fig 4 ) Impared fat
and xylose abworptacn conld be demonstrated
{Table 1 day *98-30%, Fig 4d, Curve V)
1When sha was fed Bobee with rice flour abe
o reeovered. Dunng the following weeks
cow s mufk was mven in meresamng amowmnts
without canmng gastromtestinal opeet or

of xyloee absorption (Fig ¢d,
Curve VI). From the age of 10 manths she
was fed u gluten free dict contaming 500—
600 g of cow  milk and thrived well (Fig 4a,
period V). From the age of *2 montha wheat
flour has bren added to he feodg with
no obrioas untoward effect At the age of
*7 months her length was 83 em and her
weight 13.6 kg

1 disease probahly becavee o
specifio enzvmatle deficienmes [8 10 14
21 _5 34] This aetrology was excloded i
our patfents alnce bresst milk and Sobee
containing tho relevant sugars wero wel
tolerated at the same time as cow ¢ ik
provoked severs symp Al o
mithng—an outstanding featurs of our p&-
tients—Is not a tvpleal symptom at kesst
not in dmmetharids intolerance

The {nitial intolerance to cow « milk bt
in all gur cases been conmnangly proved
by repeated exposures. Unfortunstely sl
ficlent amounts of purified proteiafrae:
tions were not available for & more ek
efimition of the actiologio factor I8
three cases the malabeorption was &
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monstrated in this bospstal by means of
fat sbearption determinations andfor xy
ke tolerance tests. In the fourth pattent
increased fat excrctwon during the first
stage of the disease was suggested by the
tvpical appearance of the stools and by
thelr high fat eontent—85 % of dry weight
It can be argned that with the presenting
symptoms that is vomutings and watery
stools, balanes stodies would be technically
diffiecnlt and uarelmble and that a rapid
bowel passage per s could give n im
paired sbearption But in the presented
cases thess symptoms peomptly disap-
peared when the offending food was ex
clnded, and it was postible to demonstrate
s malsbsarption even after comation cf the
acute symptams. In this connection it may
abo be mentioped that villous atrophy
disappearing after the omimion of cows
milk recently has been observed fn two
adnlt patients with steatorrhoea [31 3]

The relatn to clasic gluten indmeed
cocliae disease is cormplex. YWhils glnten
ntolerance wus not evident in the be-
gmning of the discase it appeared later
clearly demoastrated {n three of the caves
and likely m the fourth. Compared with
the cocliac discwso the gluten induced mal-
sbeorpton {n our ceses wae moderste
This might have been due to shoet expo-
rare and to the fact that rolattvely small
amcunts of fat were contained in the food
mven doring the belance perfoda. Another
feature of our cases was the transient
nature of the gluten Intalerance. This re-
mmds of the observations made by
8RELDOX o al [A.] and by CHaFTAL ]
[8), who demonstruted that the duration
of the glaten intoberance was very long
{lfelang?) In wome patients but of short
duration in others. The latter caves are in

113

this respect similar to oars. The raped
clinieal improvement in our patients after
omimion of the offending food both during
the cow s milk semaitive perfod and the
gluten sensttive period, talks sgainst an
intestinal damage as profound as thet
ocbeerred fn clasic gluten intolerance [}

The main point made in our communica
tion is the sequence of events with a pri
mary cow's milk intolerance and a Iater
developng glaten senmtivity Hroer etal
[19] in 196. on the basis of antibody stu-
dies—and befef mentioning of dinteal ob-
servations—adrances the hypothesis that
in certain pstients an eardy cows milk
intolerance mav set the stage for” a
later developing gloten senaitivity The
resalts of our stody scems to be a good
ilustration to the validity of this hypo-
toesls

Regarding the pathogenesis in elaste
glaten peovoked steatorrhoes a toxio ae
thon of gluten and en allerglo mechanism
have been diseaseed [3 13 18 33 4 10]
The same powibilities should be present
in our cases Tho appesrance of senaitivity
to two different food constituents—prob-
ably peoteins—could speak In favour of an
allerglo mechansm. Furthermore the im-
mediate symptoms mdoeed by cow’s milk
a5 well as by glaten are verv dmilar to an
amphylactio reaction, and may alwo speak
in the same direction. The relevance of the
circulating  antibodies demonstrated i
hard to ovaluate since such antibodies
often appear in the serum of normal babies
fed cow’s milk [17]. Probably the strong
skin reactions observed in two of our
patients have greater significance in the
dusgnosis of cow milk allergy as polnted
out by GoLpxux o «f {15] Whatever the
pathogenetic mechanism in these cavey
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the change from w « milk {ntoleranee
to » gluten men ity is of particular
theoretical int -t when disouming the
aeticlogy and pathogenests of coellss d!
scans

Summary

Four infants with & malabeorption syn
drame are lescribed. The elinieal pleture
was typreal and can be summarked as
follons 1) Early feeding of cow’s milk,
2) Early onset of gastrointestingl symp-
toms with vomitings and frequent large
~vatery tools. Malnutrition and laboratory
e idence  of a malsbsorption syndrome

:
i
]

& Cuarraz, J Jux R D Mar
1ax P Quitiavxor R, Moarr, G Vas-
wxx, M. and Keso L)

Arch Fresc Pidiat 19 183, 1062,
Crarx X W Cow's milk allorgy n infents.
Ann Alieryy # 103, 1031
5. Danrgumar A Specificety of the human
k s and

“

38) Rapid improvement on s diet not eon
taining eow’s milk, immediate detenon
tion on reexposure to cow’s milk 4} Tder
ance to cow s milk appears suetesively
8} Glaten—initially well tolerated—huter
provokes symptoms, 8) Gloten tolerance
appears at abont the age of txo ymm.

Exposures and balance stodies unegol-
vocally establish an initial cow’s milk in
tolerance Iater changing to & gloten sensi
tivity both leading to s malabeorptio
svndrome

The findings are disoumed with regand
to current theories eoncerning the patho-
genesls of gluten induced coellae disoase

paximio con diarthes cronics ed sridod

Alinerre Pedwt, 10 704, 1838
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Congemtal Amaurotic Idiocy

br BENGT HAGBERG GOSTA HULTQUIST ROLF OHMAN
md LARS SVENNERHOLM

Infants with amaurotie idiooy of the
Tav-fa hs type uamlly develop quite
sormallt up to the age of -8 months or
later A very rare coungenifal form of
{amlial cerebral liptdosis resembling Tay
Bach discases has been described by
\orman & Wood [7] and Brown ef al [2]
in two non-Jewnh siblings As far as we
know no other comparable cases have
been reported. The present paper cun-
cerns & Swedlsh case which had its clmical
onset late m the pewbom penod and
where chemlcal investigations revesled
the presence of an abnormal ganglioaide
pattern.

A. Qlinjcal picture

Case 5 41

No. 151/ Ua —The boy was bom
on October 23rd 1080 and waa the second
of three chikdren in & non-Jewish family
without known v Both parruts
weee deaf the mother (b 1938) pomibly
after a complcated whooping cough m in
fancx tho f ther (b 194D) dos to & congeni-
tal form. His drafnees might have been rels
ted to & sovers eclampma from which ha
moiber Gwd ay dely ery Our patsent s elder
siater (b 1058) hed dued st the age of 3 monthe
when operated for a maliormed dounble
worta. His brother (b 1963) was
found to be healthy at followup examination

when 1 year old. The mother s pregnaxy
was uncventful. The patient was born e
term after & normal delivery and witha bink
weght of 3910 g At firet he was consmlend
to be quite normal and was casily nored
at the breast

When the boy was tno weeks old be dere
loped a meties of clonio fits, soms of them
focal, some generalized. H wus sent to the
local pacdiatrio department whers e ¥a
found to be in e poar condition with eysno-
mis and head retraction but witheot =y
laboratory mgna of meningitla. Pyridodor
was given in without effct
and medleatson with various antbepleptes
which was tned durmg the pext days wsi >
better His fits increased in frequeocy =l
intenmty epieodes of vomiting and respie
tocy dlstress wero soon added, and the bor
now lay in e st te of continuovs,

righlity He bad to be fed by tubo W3
weeks old the convolecns bad

but bo now scemed to bo blmd with PO
mztlngpupﬂq,hdcmtmmulny::'f]:;
and it was no longer possuble to

any sort of contact Hi cerebromoal ]
[rotein level wus now foand to be 480 m€ <7
leLthﬂed.hlrhich-t!rﬂ!m
nation hed only rovesled enporged YOO
sdight oedema and mmot hud
mdm—ebpndlt\-mdnngu‘pv‘“‘d’
and plgmented maeulsr patches snd ©°
plent bilatera) optle trophy Theen chanc™
pm:rv-lvelymtwddmnalbuneﬂ"‘
months, but otherwise the patient sreowd 10
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be m more stationary and barnt out stage
of decerchrat  rigidity reacting to sounds
but nott light Among the laborstory tests,
hia toxoplasrna thtres in particular = cro fol
Jowed but wers repestedly found to be nega
tive. Tha was alec the case with his mother
The Wasserman test was negative X ray [
the skull did not ahow any intracranial caler
fications.

When 13 months of age the boy was
examined at the Parditne Department
University Hospital, Uppaala. At that time
he was shll in & state of svers musonlar
rigidity had muscolar eontractures and se

hip damlocation on the right eide.
H il bed repeated clonie fita. The bead

was 44 em. Ko

were found. EEG showed Jeck of normal
besal rhythmio sctivity and there wers no
brious signe of any coctical astivity The
etrebrowpinal flukd revealed  nocmal pum-
ber of eels and & protein hevel of 51.3 my
per 100 ml The electrophoretio pattern
showed Jow alpha,- end beta-giobuline bat
was otherwise normal. Ventriculography re-
caled enoemomly dilated ventrioles and the
walla of the cerebral bernispherea were paper

Duo t thew changes and the progremdve
oearclogical deteriorxtion an typwsl sort
of amaurctic kliocy was suspected. As no
treatment was conskdered posslble and the
boy was severely retarded he was traneferred
t an metitution for feeble mmded and
stayed there mtil he died fram broacho-
poeumania at 19 moaths of age.

Specal investigaiions

Vecuolated lymphocytes wero booked for
m the perrpheral blood but none wee foand.
The bone marrow was alwo emmined and
found 1 be notroal. The urine was tested
for gangloides bat nono = as foond. Tokul-
dine blne stained uTmary scdioents were

mulberry shaped bodies were present The
sulphatide content was 1.5 ag/mg creatinine
(normal <&wg). Aboonnal sminoscids oc
redncng sabstances were not present in the
urlne  Rectol bsopey as described by \aka: &
Landing [6] was performed twiee and changes
very similar to thoso in Tay-Bache diseass
were found (see below), Cerebrol buopey wus
performed from the occipital lobe and eup-
ported the diegnosis of an sdvanced stage of
cercbral degenertion suggestmy some sort
{ ammurotie idiocy (see below)

B Post mortem findmgs
Methods

Blopey material from the rectal mmcoss
wea fixed fn 10 formwaln and In Zenker
solution. Biopsy material from the brain was
fixed in formalin,
The antopsy wes performed in  ocomnty
hosptial and doe t  technical reasons all the
brain material waa mmmediately deep frozen
and only Iater were the specimens fixed in
10~ foemalin. From all other orpane the
material was fmunediately placed I 10
formaln,
The staining metbods teed were: haema
toxylln and eosin, van Gleon, PAS, Sodsn
phosphotung

-acetic acid, Beker
acid hacmatein test with pyridine pretreat
mmt and Heldenhain method for myetm
sheath,

Results
Biopey matertal was obtamed when the
bov was 14 months old
Brain tlssue and meningen The
brain tisus Is composed of glial elements
with enclosed granular deposrte. The glial
thnehntberrﬁehlnceﬂzrﬂ.hplrtlr

y studied for sub-
stances and QIy large, redix

L, bipolar partls rounded muclel
with &

§ QI8 Aok Pudietrica Srandisarsca Vol B34

content of chromatin.
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Frz. 1 Brain eoper with glioata and { ¢ depraits partly sronnd vesels. Froam wectoo.
Budan hack. 560

The gllosis is mainlv the result of an in
creane of microglal cells but there is also
some in clial ek Hal
zer-stained sections also show a moderate
amount of ghal fibres The sclerotic glia is
drraded into compartments which contain
abundant granular structures The gran
ular bodies sometimes have a brighter
central zone and a denrer body at the
periphery which gives the impression of
somo sart of ganglion structure No typieal
ganglion cells hare been found in the
cerebral biopsy materml. In some places
the granular bodies have a oconcentric
lamellar structare With various staining
methods the bodles 1n some preparations
look like ecaletum granales bat the stamning
resction for calcfum did not give any un
equivocally positive result Sudan black
and Scharlach Reshow a moderutely positive
reaction In the @ 1l | and the

show strong anisotropiam Cressl viekt
stalning isnegative while the PAS-stabning
in rather strongly posltive Acid haematenm
test is also strongly positive. The stainizy
for mvelin sheath is inconclusive but the
granular material gives o positive stalnbng
resctian with the Heldenhain method. The
meninges reveal no abnormalities.
Reotum. Some ganglian cells of the
myenterio plexus show vacnolition a0d
very alight ballooning of the cvtoplssm
PAB-staining is negative in formalin fised
material and weakly positive after Zenker
fixation. The gangllon cells do not contala
any sudanophillo material
\ecropsy findings Autopry was Pt
formed threo hours after death. When the
skull was opened the cerebral hemispherss
muldbe-ocnprencdlglimtlkdm
mater The brain was like a fluctaating
b and it was not posuble to de-

ding glia The granular masees

tect any distinet sulel or gyl When the
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Fig. 3. Drain blopsy with PAS positrre deposits in the bratn timse purtly around  vessrl.
PAS stain. 718
brain was taken ot the very thin cerebral  atrophy of the cerebellum affecting mainly
membrane ruptured and "00 ml of straw  the hemlspheres but alw the vermis. The
ooloured fluid poured out Ths cerchral brain stem sppeared nocmal. The total
hemispheres were redueed to paper thin  wenght of the beain was 130 g
(1-2 mm thick) abells There was & marked As the cerebrum was now like s col-

Fag. 3. Rectal buopay with  acwobmed mghon eoll.  Oamon staun, 1790
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Fig 4 A sgittal soction through an eyw with  mpot of plgment atcophy fn the fundes,

Iapred cyst and it was impomible to
distinguish ditferent anstomical areas all
the brain material was Immediately decp-
frozen From the frozen material amall
samples were cut cut and placed In 10%
formalin
Eves. In the fundus there was an joregular
area lacking pigment and with & whitish
yellox colomr No protriding pigmented
) mapees were sees o the sutopsy specimens
Aleroscopical examimation Cerobral
hemispheres The changes are ossen
tially similar to those seen in the biops)
material.
Cerebellum and brain stem show
somse atrophy Ariefaets from koo erystals
prevent  detailed  hintologreal k

Poripheral nerves are spparenth
normal.

Eyes In the macroscopleadly alterd
area of the retina there are ditinet changes
in the various cell layers. The pigmented
epitheliom ia strophio and In some placry
diffieult to detect. In the rod and o
lagers the rods are rather prominent
fudsn black staln but appesr to be &
minfshed in number Thers acems to be
more marked loss of cones. Both tht
nuclesr Iayerx show a cectain afropk?
espesially the {nner one which by Sadbis
black staining shows separate blackend
cells but in Beharlach R etaining shevt
fower such celle. By the Soden Wack

lning method the plexiform layers 3P

tion The mokecular layer shous some
atrophy There is no evident lowx of Pur
kinfe cclls and the) seem to be of normal
form and shape In some eelis the nuckel
are alightly shrunken. There lsno evidenes
{foc any PAS-positive material in the n rvo
cells. Sudan black staina the Purkumnje
cels stronger than normalth

pear very scanty in comparison with e
control material and In the ganghon e
Iayer oaly s slngle minute ganglion eelibs
seen In theee layers some fattened eellt
glial clements ar perhiaps other fat piae™
cythsing elemonts, are demoastrated ¢
other important changes are seett
bpleen Tho follickes sre large with &
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Fig & a Atrophle retina & Retios from  cams of bout the same st
Froeen serton. Radan bleck +40

moderately cell rich marrow and with  materisl which is positive to Sudan black.
many cells of retleulocndothelial ongin = Som>times these cells appear In emall
HBome cells with large ballooned nuclei in  groupe.

their cvtoplasm contain coarse-grained L ve The Rupdfer cellaare prominent
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Tanre )} Liped compontion of rein lisrse
The valore are exproacd ws per cent of frewh weight, srerpt for cerebellam where per tend of by
thsnr by useil,

HORMALR (frontal bobe)

Caw BA. Crey matter Trhlte mattee Canfy
Do
ftotal) 1 n I I i m {tata)
TWater ”n4 7 873 £3 58 T3 13
Nrrogen —_— 1M 117 1® 137 18 I 1l
Trrowcrmne (totsly —~ (3] (333 014 008 ale e 0t
Total Hpuds 180 A 412 EI8 0.3 IR6K 180 S
Cholowterol A o7s 3101 118 124 » LR o “
mﬁ- 190 300 304 In S Lx13 £ ue
048 133 Paa L T S T O ¥ 11 “
Lavithans 034 123 113 18 16 3 _p &l
Rphlagom vise e [ [T W ) 143 IR N2
Certheomtde and
walphatyl hexnwm o2 08 001 el 64 Akt o3 M
Lipad bexosamine C00E 021 DO VO3l 0013 0814 A0l Mo
Lipad % meet |
Porerammis arkd oott w0e0  6.07 0047 Q0N ordp  o0n

1 13 mouthe. TI = 1% montss. 11
Perverst g of the tresh »eqght,

Bueden) was rinsed with larpy vohrmes of
water nnd n propanol before uee Thin lsyer

~  chromatography was perfomoed on plates

=ab Blwa el 0 Aleck, AG  Dermmtadt)
The plates vore prepared with o commeren!
appuratie (DEAAGA \ 60 C Dessgn
GmbHE Hewlelberg Germunci

Rewudis avd Discusron of Quasbitative
Determinations

The resalts of the qrantitatice detrrmi
natlons are green in Tuhle | and @ The
Bipld content was reduced in the brain
tise In the cercbral hemispheres thers
were very low amounts of typiral myelin
lipis eg cercbroaidss which agrees woll
with the mocphotogieal pieture The con
eentration of the other lipids was also
very low o oaly aboat 1/3 of the smount
in normal cerebeut grer matter Homever
the concentration of sholesternl was abont

5 monthe 8 A, ~ 10 mouths.

sormal 1t bs purtioalerty interesting thet
the coscentration of gangliosides »s
Jowvred to about the mme or & gresterde
gres than the oiher lipuds, Thia isladurp
contrast to the microscopical findigy ey
gesting ax lnevenss in gynglioides. lathe
cerabeliom the total lipld content wasalo
Iower than normal The redurtlon gl
affected glyecrophorpholipids asd cerebro
sides Only trace smotmty of trigivoended
were present Blgnificent amonts of e
Jerterol estery were found in newrat e
from our ease somesbat Jess in the o
bellum than U the cerebram. The kistork
icnl Investigation showed s moderstcl®
poutive feharlach R reaction o U
granular material and snrroumding gt
The occutrence of eholeatesol csters b 22
abnonmal finding suggesting o

lipht metaboliea
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Tanrr 2. Lapsd compoution of extru-cerebral
henies
The vahres are exprasmsd se per cent of dry w cight.

Lirer  Apleen  Kidney

Vater® TR TRE a7
Xstrogm L1 13 123
Total lipkds 73 13 Tt
eral 21 19 18

e 80 b4 a0

c 13 18 20

31 24 20

Sphingomywlma 0.0 11 08

Q) ealpid hoxome ols 021 028

Percentage of freh welght.

Other parenchymatons organs as spleen
liver and kidney only showed slightly
reduced lipid yaloes The cholesterol can
tent was nocmal or possibly semeshat
high, whils phospholipids were reduced.

In tho Bestol caso [ ] only cholesterol
and total phospbolipids wero esayed in
brain tissoe Tho phospholipld content was
low as abo found in our case However
the cholesterol content was increased
abont threefold

The Briatol cuse [2] was called a cerebral
1 pidoais. From a blochem!cal polnt of view
t s evident that this case has nothing in
common with ths troe nenrolipidoscs
which are all known as disturbances of
sphmygolpid metabolben

lsolation and Chaructensation | Garglo-
andes

The bram material was bomogenized m &
Turmz biendor during the additon of &
total of 7 oL chloroform-methana 1 1 ¥/v
After beatmg t bofling point the cxtract
waa hltered and tho residue m  re-extructed
wih & ol chloroformanctbanst 21 /v
Fioally the rowdoe wae extracted with

1.5

chlocolorm methanol 1 2, vfv in Boahlet
apparatus. The extract were pooled togrther
and taken to dryness in & rotating evapors
tor The hpide were then re-extracted with
chioroform-methancl 4 1 v}

were separated from other

powder alurried In the lower phase { hloro-
form methanol water (C-AI W) 16 4 1 /v
The lipkds were dimolyed Jnto 4 ml of the
same solvent and put on the column. The
chromatographic procedurs was & diecont
nuous gredient elutlon with 10 vel. € 3 W
1841 vA (A) 10voL CHT 3151 v/
(B)and 8 vol M- 9 1 v/v (O} Tho clusten
were tested by thin layer chromatography
on slica gel in chloraform-methanol wuter
and n-propand water systems wing am
monkim malybdate-perchlork acid oc resor
einol-ydrochlork s speay reagent  for
detectian.

The major amount of resarcinol positive
wubstances was found in cluate B while
small amounts were present In eluate O
In fraction A, at least three slalc acid
positivo spots could be indicated. Two of
them had R,-valces very elose to that of
the monosialoganglioaide Gy, Heolated
from spleen [1 ] The third one was moving
stll faster {n the prupancl water solvent
However fraction A eontained the bulk
of tho lipids other than ganglioskles and
‘was not further investigated.

The Iluates B and € were dmlveed
agaimt distilled water taken to drypess
with a rotating evaporator and redisol ved
in chloeoform-methanol 1 vfr Fraetions
Band C wero pooled together and regarded
as crode ganglioalde fracthon.

When the ganglioside pattern of normal
child bealn was compared with that of the
present cuse it was evident that the latter
contained large amount of  slalle ackl
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positive compound which moved between
notmal brain mono- and didsl 1i
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form methanol . 1 Analytleal thin laver

sides on thin laver chromatograms. It may
be noted that the momosialoganglioside
Gy which accumulates in the brain of
cases with infantile familial amaurotie
idioov did not occur in inoreased concen
trationa in the present case

The crude ganglioskds fraction was now
further separated on the paper roll column
in a propanol water system. The calumn
was firnt developed with a mixture of &
peopanol water (P-W) 80 °0 vfy The
gangliosides were then dlssolved fn 1 ml
P-W 75 25 v/vand put on to the column,
The colamn was then run with 250 ml
P-W 72 25 v/v 150 ml P-W 70 30 v/v
and 200 ml P-W 50 50 v/v The effluent
was collected on an auntomatio fraction
eolleotor with abont 10 mlin each fraction.
The eluates were assayed for sialic acid
using the resorcmol hydrochlorie asid
mothod and mvestigated by thin layer
chromatographv on silics gel.

The fractions containing the unldenti
fied substance were pooled together This
preparation was farther shown to eontain
small armounts of other monosialoganglio-
sides (0o and G,) and traces of dlalalo-
ganglioaide Gp, [13] The new compound
was homogenous in different solvent sys-
tema for thin layer chromatography

An attempt was made to islate the
compound in pure form by means of pre-
parative thin Iayer chromatography After
visuslizathon of the substance by speaying
the plate with water the apot was scraped
oft The compound was extracted fram the
silicio actd with chloroform methanol 1 *
vjr Tho extract was filtered and taken to
dryness with & rotating eveporatar The
wnbstance was then taken up in chloro-

chre g revealed  however that
an extensive degradation had ocenrred. U
there wero only small amounts of the e
compound no further attempt was made
to imolate the substance In puro form.

Enzvmic hydrolvais of the per com-
pound with neuraminkiase (RDE) w1
therefore performed on the Incompletcl
purifted fraction, Bamples containing ap
proximately 10 ug aialie acld were incab
ated at 37 C for ®0 minutes to 48 bounn
& sod{um acetate-acetio acld buffer pH 6
[1} containing 1 TU RDE in about 34
The enrymic hydrolysis wan stadied be
thin layer chromatography Resorciawl
hydrochloric acid and ammoniom molvi-
date-perohlorio acid sprmy reagents sere
oeed for the deteotion The reference sl
stances used were glucoso galactoe ¥
sootyl neuraminio acid, different mooo-
svialoganglioaldes and neutral glyvoliphk
peepared by acid hydrolysis of norml
brein monosialogangliceide

A fast hydrolyais of the mnknown cos-
pound oocurred. As shown in Fig 8 fret
slalic acid and two now slalle acklcontals
ing lipids wers formed. The faster
moving of these closely moving Lipids we!
chromatographloslly identlcal with me
nposialoganglioaide Guy

At the same time as the decroas 2
ganglioaldes thers appeared s new com-
pound whieh moved in two differeat ®-
vents with the same Ry-valuoas cerapide-
lactose prepared by acrd hydrobveit &
noemal braln monoslalogangliostde

Impurities of normml monosiskogung
sides In the substrate wero not affecled
during treatment with RDE while t
trace amounts of disialoganglosides had
completely disappeared.



CONGENTTAL AMAUROTIO 1L IOOY

[}

&0 Lphingoste diberosde
«d V-aret acxd
om i pangioider
—— O ————
s Laphingoume- ey Laphingonior
\ A
acetyineura -acety lneura
sinte wekd mine aeid
(monoelalogung (moncelalogang
Licwide) Toside O
— acy ophingoatne drhezomde —

In liver and spleen ganglioskie prepara
tlum -dnhlogmgl.loddoﬂththenme

Discusnon of Ganghonds Strecture

The resalts support the hvpotbesin that
the mvestigated compound Is a dixialo-
ganglioadde with a carbohydrate molety of
two hexosea. As In the Lactose-monosielo.
gunglioslde jealated from spleen (G;) coe
of the sialic actd molecuies 1s supposed to
be bound to O-3 of galactose which e
supparted by the finding of the same
By-valno for the partlally hydrolyzed now
panglioside and U, at thin layer chroma
tography The sttachment of the second
staliv acid is quite unknown

The enxymioc hiydrolvsis of the now disla
loganglioa:de can be schematically repee
sented In tho {ollow ing manner-

h ristics ag the pre-
wumed distalogangliovide from the present
case has been found (8] Work is now in
progress to isclate this disllogangliodde
in pure form from spleen and Ibver In
normal eerebral white matter armall amo-
unts of & gangliosids with the same chro-
matographlc mobility ay the new ganglio-
alds can alwo be scen,

D General discusdon
Thocunhlpictmufepﬂepy dlocy
and

e
eblngumthaopthdlmmhtcthhun
to the amaurotie xiocies. This classifica
thon waa further supported durmng 1He by
the histological findingn at rrctal and brain
blopuies The clinical subgroup to which
this cess shoald be referred is more diffi
cult to find. There are similarities with
two siblmgs from Bristol described as
cases of congenttal amaurotio Hioey [-, 7]
bat {mportant differences aleo exist The
elinlcal onset was at two weeks In our
case while the Bristol cases were alrcady
in pocr condition a few hoars after birth.
Convultbons wero & dominating symptom
fn our case but were of wecondary im
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portance in the English oncs The ophtal
moacopic appearanee of the aptic discs aleo
differed At antopst & emmall, shrunken
and very firm beam was fouod In the two
Bristol eases uhile cur case had large
bealn exvitiex nearlv devold of bealn pa-
renchvina in the thin walh,

The mberoseoprenl picture elvo bad some
wimilaritws wsth that of the two sfolings
from Brivtel However in the cerebral he-
ruspheres of our came thers were no longer
any cells recognisble as pearons but
pherical granular masees ining nu
merons nuelear remnants sers formd The
glisl cells wers only moderntely inereased
bt in the Engluh cases there was an
enoemons number of cells These conld
not be dwtlnetly identified but wem
obably of glial orgin, In the cerebellum
slight strophv and histologieal changes
were revealed o our case while marked
atrophy and cell degeneration charneterd-
xed the Brstol cess The general mor
phologies] picture in the two English cases
gives the impresion of a proncunced im
maturity of the brain tissue This may well
be the cart alao i our patient but the
dewtruction of brain tiwoe waxtoolarge for
definjte conelusions.

The tsaln chemick) charueterintic was s
tigsne poor iz typieal Lram lipids. The
fipid pattern was moze ke that found in
voung foetal hrnin or in & supposed inter
mediary between an extewcerebral paren
chymatess orgen and a develaped brain —
\eurul tissue has a much higher coneentra
tion of gangliosides than any ather orpan.
‘The pattern of brein ganglicaides is also
apecille In nerve titme the predominant

B HIGEERG BT AL

In other parenchvmatous crgant the major
gasgliosides are composed of actiphing
xins Lound to & discchurde (lactou) ea
taining ors or two slalio ackds {8 1)L Is
the present case the coneentration of ns
gungliosides waz much lomer than u
normal chikirrn The ganglioskde pattm
was romposed of ordimary brain graghs
aldes and gunglioakdes of the extracertbl
tvpe These findlngs may be conaiderds
biochemleal indieation of & defectirr @2
ferentintion of the beain tiwoe in the pre
seut case

The biochemical resalts are In contowt
to the morphological and histachemia!
findings from which there was a probabk
inerewse of ganglioates and other Lpds
The situation is not wnique In il forms
of amaurotlc idioen thers are hlstoehen
teal sigus of an increese of gangliok
whith have never been Teriffed whth cbes:
ieal methods, excepd in the lofastd
form (Tay-Sechs) In onr opinke it is b=
partant to resfirs that the tinctorial peo
perties of a chemical compound is wwd
more dependent o the ph
state than on the concentration In ib
present casy the physico-chemioal condr
tione mrost be profoundly ehanged (nat
the normal

Histochemloally an abaonnal ineroes
of Jipuds In the erctions was found to ke
decidediy foral and peti-ascalr wiik
other parts were gulte negative to 1l
slalas Thus the focal acenmulation of &
prds does not necemarly eontmdiet the
ehemieal revalts

In conelusion we woukd fike to clsdls
s cawe clinically and Bictologitalfs 855
form of 1e Idlocy W e sogeet the!

gauglorides are composed of & t
charide bourrd to acylsphingosine contaln
ing one to three malecnles of alalic acid [4]

It 14 alwo bewt termed congemtal amawrot®
idioey witboogh 5t skowed diuet diffet
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ences {rom the two Bristol siblings and s
probably determined by another recemive
gene. The chemical resuits show that our
case cannot be clamified as a troe lipidosn.
This fact however does not contradict &
clamcfication among the fo idlo-

198

mbspheres showed no cells recognisble as
neurons, but spheries]l granular masses
The histochemical findings supparted the
presence of increased amounts of ganglio-
-iduundothﬂllpldl.Hom the maln

cies which is a heterogenous group of
disorders most of which do not belong to
the lipidoses Hitberto smong the diffe
rent amaurotio idiocies, only the infantils
amanrotie idicey of T y-Sachs has with
certainty been shown to be & true Iipldosis,

Summary

A combined cimical histologlcal and
blochemical report Is given of a 10-months.
old boy who died after & progremive neu
rological disorder starting before or at two
weeks of age and preseriting & clinteal pie
ture of amaurotic {dloey At autopay large
brain cavides nearly devold of cortical
brain parenchyms were revealed The
microscophesl pleture of the eerebeal he-

pattern was composed of ardinary brain
gangliosides and gangliosldes of an extrn
cerebral typo Further studles of fsolated
ganglioaddes suggest that s majar eom
pound m a dixeloganglioside with a car
bohydrate modety of two bexoses The
observed discrepancies betw een the results
of the histochemical and the chemical in
vestigation of brain tiesue are discnmed.
It 1s suggested that the present case Is
best grouped as & eongenital amaurotis
idloey but belonging to a different type
from that earller described. In contrust to
T v-Sachs infantile type the new disorder
cannot be clasmified us u troe lipidoma.
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From the Burgical Departromt of the Pediatrio Clinko, Karolinska Sjukhuset
Btolholm, Bweden

Cutaneous Urctero-Tleostomy in Children

by ALEXANDER LIV ADITIS

In certain urological disorders of child
hood urinary diverwan becomes necemary
Lretero sigmotdostomy has proved to be
unmtisfactory do  to wellknown late
complications. doreover the vast mafo-
ity of ehildren requiring urinary divemsicon
have a defective anal sphincter mechaniem
that makes ureterocolonlo implantation
useless. Theso problems have been largely
solved by the procedure of eutaneros ure-
tero-fleowtomy  deseribed by Brcker [5)

o 1930

This however is not to imply that the
latter method ¢ withoat hazard or eom
plications The alm of thix stody is to
evaluat the effiency of the procedure in
particnlar respect to the operatty compll
cutions, mortallty and late functloml re

ulte. For this parpose pedlatrio petients
»temn more suitable than adotts whers the
results sre complicated by factors related
t the primary disease 1) the operation e
frequently performed in conjunetion with
anather major procedure (e g pelvie evis-
ceration or cystectomy); 2) the postopera
trre couree 19 often complicated by eonti-

mation of the primary discase (cancer);
and 3) the morbudity | tncreased doe t
Preoperative of postoperative frradla
oo

Matenal

Cutancoury uretero-fleortorny bas been per
{ormoed in 25 children, 6 mabes and 19 femabes,

ing the last six years. Age at operation ranged
from 21 months to 18 years

Primary lenons

Tho primary lkewlons are sumumarized in
Table 1 Kineteen patients presented them
sebres with Denrogenio bladders dae to con
genital oc seqamred
Exstrophy f the bladder was the primary
Iesicn in § pathents, 3 belonging t our own
acries of cxwtrophy and repressnt those wbo
did pot schisve contmence following primary
Bladder recan~troctian, Threa bad pressously
been oprated oo in other howprtals, One
patient had & rhebdamycesrcoma of the
bladder

Symplome

Trmary Ineontinemoo was the commmonest
aymptom, found in 23 petients. Recurrent
urmary tract nfection was preseat m 19
pabeats. Fecal incont inenon was encoantered
in the majarty of the petients with spinal
lesona. Thm, bowwrer wma  mlnor prob-
Jem when eoumpared to urmary incontinence
and was menally setisfectonly managed by
coorervative meanmrs. Two patieot with
carophy of the bladder operuted on  Tee-
where whth wreteroealonie diversion had a
weak apal sphincter Thin resulted In o
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Tantk 1 Cwtaweows xretero-ilecsomy Pn
wmary lesioms (5 palrents)

Neorogrns biadder
Exviroph  of the bledder 5
Bladder tomor 1

permmoent ek due 1o the inmability of the
spluncier 10 cope with flaid fecon. Twelve
patients wers paraplegio and had received
arthopede treatment in an effort to render
them ambulktary Anemie, fotigue disxiness,
nauses and vomitmg wers present in 8 pat{
enta Recurrent ris was

Tanrx 2 Lulaneous wreitre-deodony Is
dicalions {5 pairents)

Ad  newl h vdronephrosts and deteriarstion

i
F
-

Traioes may caue varmtions [a st The
premcuce of acolioats or lordoks es well u tie
poaniblo need for an ortbopedio cocmt e
be Yered

b
preseut i the patwent with the thebdanyo-
sarcorss of the bladder

Indications

Operatsve Indicatrons sre summarised m
Table 2 1n 12 patients marked renal impair
roent with far ad wnced hy drooephrosia
wiade urmary drversion 8 matter of pecessity
Is  paticmts the proordure was performed
o an sttempt to walvage kidneys damaged
by pvelonephritis after ure eroeclonie fm
pla Urinary 4 in 30 chll
dren was such a dotressing problem that
operation wia judged neccmary In one pe
twnt » th bladder malignancy the procedurs
was performed in conjunction with eysiee

tom

Preoperative pl;epmtion and operative

Preparation

The propose] operatsxm and conequent
pectwnty [ wesrma & reeeptacis postopers
tively are explamed to the parenta V4 fomnd
# vatuable 10 beang the parenta of the opera
thvw cunclidat m eontart % th parents whose
children had underpone the type of opera
tion. This mcasure d

Operatice techngwe

The operutive technique wsed iy rowwiselt
the smo s tmployed ocigioally by By
in adults The operation in chikirrn i aenk
performed foe non t beoons, The
Implien that the whote { tore of the ced
hrgdvdvpvndaupmthdepﬂdl«hﬁ

paramedian

wath the site of the Drostomy The pprods
i routloely removed A latal Deal separs
s tolated We fert this shoald be s !
a3 posible {}0-12 ewm} to euwore et
eaxptying Thia peecantion 1 bmprrstive ®
ehildren in wham farther increase fu boed
sizo i anticipated. The eonthuity of Ur
rrmalning bowe! b romtared by consentions!
end to-end anestomoss The It urelee ©
passed through the roqt of the sgmord =
scnteey  Implantation of the wctens ¥
the wolated foal argroent & then

by wae of interrupted sutures mt BT
The Uea! bladder u placed imtrapertos®
behing the mesentery with t et eod
tached to the posteriar pentoses ™
mmnmy-mdodbyﬂm'"":
of the b wall, guturng the et

Lk}
and has had & persusmre effcct oo parmtal
asernt to surgery
The Wit of the ilrostomy is predetermuned
v nwual, Deformrtum swoctated w th rord

bowet to the akin » th eatmt T
Wladder I positioned anterior o7 rﬂ*""};
the cocum, depenidmg  pon the indn
topogruphic eanditions.
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Postoperative complieations and
results

The poatoperative complications are
peowented in Table 3

A 3} year old ghi died In the bmmedsat

Intestinal obstruction ocevrred in the
tmmediate poatoperative period in two
children roquiting a secoodary laparo-
tomy In ono caws this was due to hernia-
tion of the mnall bowel adjscent to the
cooduit, In the other to intraperitoneal
adbesions, Flbrous adheions caused oh-
attustion m ane chiid 3 years after the
original procedure. This patient sibee.
quently developed a recurrent stomal ste-
nosls pecepkdtsting reconstroction. Stopal
stenoats 10 another child ocourred oos
vesr sfter operation, causing resurrent
hydronsphrosis. Prolapse of the lecstamy
oecarred tn 2 patients. Ooe required revi
sion while the other waa

ol

128

TasLr 3 Owiinecws wrelerc-{lcofomy Post
w (25 patients).
P

Operative death (peritonitis)
Iatretival obatruction

1
3
2
FProlap of Usostomy :
[
[

The lollowop perjod ranges from 1 to
8 years. The average follownp time fa
4 yoars. The patients were examined at
@.monthe [ntecvals. The partoperstlre
evaloation included, in additkan to sten

o the uroary tmct, seum akctmx,fo
determinations and rensl tunetion tests
The patensy of the stoma was tested and
resMual orne In the leal bladder wis mea
sured. There was ono fatality in the late
postoperntive pariod.

This waa the cess of an 18 yoer old girl
with mwrked ronal bopaimnent, whe for
meveral yours refused operation foe fear of en
eatbatic bandibap. \Whan she fnally accepted

wretero-ileost:

Taxx 4 O,

treated by manfpaistfre redoction. Super
ficral stomal bleeding oecurred in 4 pe
tients. Five patients had minor problems
connected with the {lea] stoms (dermatitiy
erytal depoat taplasia)
mtbcmmlemmuilntadghtﬂtol
the appliance Thres girls hsd & prrukent
dsechargs from the retained vrinary blad-
der  This condition was stisfactorly
managed by periodic bladder Errigations.

3 IATE e Palleire Sepndinarics Vol 5§

axd postopersdive prelographu {Mm [¢24
podients)

Treop,  Postop.
X armel H 1
Upper urinary racts
o iiihaigssel) 8 10
nud-nt dlatation (grede 1) 7 1t
dillatation (grade 1) 17 .

Reprepacting 48 individual renal caite,
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TanLe & Cutanecow w | ro-ilendomy Pre
and podoperalire U o wrea and deetrodyte
determination (3 pahient ).
Peeopreat Postopemati

he- salue

ormal patholone pormal pathologh

WoafLrem =0 3 2 ]
(1] ] 8 22 1
Feruen

hhwt -~ - - t
Xerom

pob wnm 3 n 2] "

In evaluatim of the late resulta in the
remainmng 23 patients the criteria wed
were the postopemative incrdence and
degree of hwilronephroni  peelonephritia
aml Vioch mical imhalance The pecopem
tire and postaprratice atatu of th upper
urinary tmet as determined Ly excretory
urography 14 abown in Talle 4 The prefo-
Fram  are tabulated & Iolisidual renal
unite Flight 1 vdronephroas i ela el
a grade 1 moderste as grade 11 and

™ marhed & grade HI The ssmber of nor

mal prrfogram. is greater after opemtion
than befoce The number of grade 1 pyve

logram 1 slightly ineressed postopers

tivele The number of postoperative grade
H pyelograms is alvo moderately in

creased On the other hand the numbet o
grade 111 pyelograns | conarderably Jevs
after operation than belore Twenty.nine
of tire 46 rena) anits involved in the 23 ure-
tero-theostomees are cither norma) or show
« minhmal hydronephrows postoperaticelv
< atil) show & moderate or marked
hydronephrosis, This last group includes
6 paticata wha befoce surgery had advan

ced hydronephroals felwrido pyelonepbiriti
and impsired renal function Two others
showed impeovement of hydroncphrosis

A LBVADITS

in the early poatoperative period bt were
noled 10 have recurrent hydrome phrovh st
later examination. One patrent with i
ma) preoperstive hivdronephrods showrd
postoperotiveh progres fon. Al patents
with normal pyelograms preopertivety
had unchanged prelopram postopenats
vely Pegression of hvdrooephroeis 2as
olmerved in nlout one hall of the patists

Tleoctstography was perfonned ko
matiente With one exception all de
monstrated ureteral reflux

None of the patients hed cinka} elzs
of pyrlonephritls postoperatively Filteew,
however have pereidtent prutis and pork
tive urine cultores

I're« petative amd postoperative blood
urra and arrum elrctrolvte determlnsthon
are shown in Table 5 Ouh ane of the 3
yatient who had preoperative bkood wes
cleration shomed no Improvement 013
tents with preoperative ackdonis ooe
still ha & nonpeogresaive asvmplomatic
acklorl  None of the chiklren had Jowered
reTum potassium jevels or eymplonts re
feralle to depletion of total body pois+

Ardm

Diccu han

Because of the anal drfonction presest
in the magority af childeen with spmat
lestons  areteronigmoldastoms b pot fe-
itle Moreaver the grester risl of hypt
chlocemio acidotis and pyclanepbritis fok-
Jowing urcterosigmoid diverrion ales
this methaxd undesicable Since Brickes
(5] description of the cutaneous mreter>
irostomy  this method has beea meed B
pedistric urology with Inereasing
quenes [+ 10 I* 13 17 18 20 )
22, 2] Lamge pediatric serres with long:
term followup have not Leen avajlable
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however For this reason dear-ent [ndica
thonw for the use of the method are not yet
establubed. Therefore each case must be
judged carefully by evaluating the general
progoosls, family background and possible
pryehologioal disturbances. The most im
portant conwtderation, however ahould be
the salvage of the mrmary tract before irre-
veruitlo changes develop

Progresstve hydronephrosts and reeur
rent urnary tract Infection with detedo-
ration of renal funetion eall for prompt
surgery Unless effective urinary drainage
is instituted the long term prognosis is
extremelr poor Until surgery m resorted
to every effort should be made to support
and preservo renal fonetion In the pre
sence of rosidual urne  triple mreturitson
or bladder neck resection, fn addition to
long-term chemotherapy whoald be weed.
Twelro of our patients had alresdy had
operations on the bladder in an sttempt
to reduce remdoal urine Intractable url
nary meontinenco which interferes with
s nocmal soclal life calls for operation
when conscrvative mewsures have failed.
In 3 of our patients belonging to this groop
penis clamps and urinals were tned pre-
petatively without success.

The isclated lbeal segment must fune
tion as & condult and not as u reservoir
Stagnatson of urine increases the risk of
rrabsarptian and predisposes to fnfection
and stone formation. A prerequisite for
optimal funetion is thos the use of the
shortest possiblo fleal segment This is
particolarly Important in children In
whom there s contimoed growth of the
bowel. In this series the length of the ileal
scgment used ranged from 10 em to 1. em.
The ileal bladder may be placed elther
mtraperitoneally ar extraperitoneally Thie

135

last pontion mav redoee the risk of petito-
nlitis in the event of urinary Jeakage This
complication, howerer seems to bo rather
uncommon and even when It oceurs it
may ceaso spontancomly [8 0 I4] In
the present series the fleal bladder was
placed intrsperitoneelly in all cases The
obvious advantage of having & short and
unobstrueted flewl loop more than com
pensates for this minimal ruk volved.
The {lcostomy should be coastrueted with
the utmost care to avold postoperative
stenosis. Even with properly constrocted
fleostomies the emptymg of the fieal blad
der is alow [4]. Thu establlahes the im-
partance of & well functioning Heostomy
and stresees th fact that the margin of
safoty In patients wrth high stomal re-
sistanee and impaired renal function may
be narrow

Bpoctal attention must be given to
avold the posdbility of obstrmetiom by
angulation of the Jeft urcter as it paases
through the mesoaigmaid. For thia reason
the left ureter shoald be passed under the
root of the mesougmodd rather than
through it [8 14 24].

Calculne formation in the ileal bladder
has been repocted at s powibls complion-
tien [* 6 0] In our series this complica-
thon has nerer occurred.

The Incidencs of postoperative hydrone-
phrosis is Jow in all publishrd repocts [©
8 0 16 18 4] Tho best results wers ob-
tained in patients who had normal or
alightly dilated upper urinary tracts pre-
operatively [14 3] Tho findings from
this stody concur with thoss reported in
the literature Persistence of hydrone-
phrosis or occwrrenco of hydromephrosis
postoperatively is wually doe to an im.
perfect anastomosts or leostomy stenosis,
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In some cases ext 1 e urcteropelvic fibe
rosi mav be repon bk Since the pro.
gresalon of bvdron phronl mav be ailent
frequent  postoperative examinations of
the urinamy tract becomes mandatory
Two patient who showed regres lon of
bhvdronephroe:  1x months after opers
tion mere rulnequently found to have 1
carrent grov hedronephrosis One of these
patlents had an olatrueted Tleostomy bat
In the other no apparent cause of the dila
tation wa found A\ thind paticnt with
minimal hvdronephrosl  peroperatively
has developed & moderate hydronephrosia
1 vear following operation In this caw
alvo no obrion reason for this complica
tion way fouml.

The incidence of pyrlonepheitia follow
ing uretero.Oeostomy wan reporied Iy
Bricker and assocuates [7] at 0 . In
creasing experience with the Indscath

A LIVADITIS

urrterosigmeotd transplants 48 rare com.
plication of uretero-leostomy In 13 eans
of uretero-llcostomy reported by Retrefol.
113) there were 10 eases of ackdonl ol
limited to patlent with severe reoal in-
pairment Of five patienta fn the prescst
scries with preoperative acrdosis only oo
fatled to improve postoperatively Thy
child atill has gross | yxlronephrods axd
severely jmpaired renal function. Hrpo
lalemia following ureteroagmoldostony
is & well doaumented enmplicstion {1 3|
In our group there were no aboormal
serum potasium valoes o symptoms re
ferable to depletion of total body potas
slum This s In secord with premosi
reported observations [11)

The disadrantages of uretero-leostomr
have been the bigher incidence of opers-
tive complivations and the need for 1
external appll Intestinat obetrectin

and techniqoe of the method has resalted
in reduced incidence of this complieation
(Cordonnier & Nicolal 1060=~85  herr
e al 100%=3 ) Thi | a definite im
 Provement over the "0 o incidesce of In-
fection repocted in the use of aretecorig
moldoatemy by the Mayo Clink groop
[3) Th abeence of postoperative febrile
pyelonephritis in this seties is perhaps the
moat impeesaive finding An appreeiable
number of patienta still have infected
urine The actoal incidence of allent pro-
gremive pyelonephritis In this group ean
only be estalilshed by futore observation
In spite of the absorptive capacity of
the Tleum DLiochemical abermations have
been d d to beless than
Iin ureteroslgmoldostomy This is pertlally
explained by the abort Jength of the seg
ment wd and ita continuous emptying
(15} Acidosls & common complication of

ey ta the most lication
In all pabll hed material This fact empht
sizes the need for specisl attention to the
techniqoe of fvolation of the bowel sepret
and the intestina] anastomosls. Mernlatio
of the small bawel around the lical condet
1s Dot vncommon [0 I14] This mar
avoided by sutaring the peritooenm
the megment an it enters the defect nthe
abdominal wall. Superficta) stomal stenost
16 usually due to irritation of the everted
mueosa and squamous metaplesis of b
epithellum Trus mural stenosts iavolm
the distal part of the fleal bladder and B
due to inadequate excision of the abde
mina) wall This complication may beco
» difficult problem requiring repeated I©
viston

Difficulty in maintalning a watet %
scal between the stoma and the collect™
device i 8 common experkence 1o o
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senies very few complications referabls to
the of the [k bag

137
were reviewed with particular regard to

have been observed. Mot patients ad
jurted themmelves qute well to the eare of
tho device and were able to wear the bag
for as long as a week without changing it.

tive complications, mortalty and
l.lto fnncﬁmll ruu}tl. One of the two
denths in this series was directly attribot.
able to the operative procedure The other

d later as of progres-

Puycbologic resctions to the operation
and to the wearing of an external appliance
were observed in two of our patlenta.
Carcful preoperative peychologio prepana
thon and patient reassurance ean obviate
rrach of this difficolty

Another dimdvartage of the method s
the high incidenco of {lco-ureterlo reflux.
This, however cceurs when the contrast
medium at X ray examination is Injected
under pressare  Theoretieally in the
abeence of obetruetion, there is no resson
to believe that reflux octurn. Klinge &
Beicker [15] have shown that the lsolated
ileal segments empty by periodio peristal
uis initiated by hydrostatic pressure within
the segment WIith properly constructed
segrments It can be expected that emptying
will be unimpeded and that thers will be
« minimal rise in intraluminal pressure

Sammary
Twenty five cases of cutaneous urotero-
Ueostomy in ehildren aged from 2-18 years

sive renal damage The surviving 23 pa-
trents ashawed & minimom of major com
plioations. The greatest rumber of minor
eomplications were related to stoma pro-
blems and the fonction of the collecting
dsviee Averugo follownp was 4 years,
Twenty nine of the 48 renal tmits jnvalved
in the 23 uretero-llecstomies were elther
pocmal or ehowed a minimal hydrane.
phrosis postoperatively Beventeen still
showed « moderate or marked hydrone-
phrosls. None of the patierts developed
signs of clinical prelonephritis postopera-
tively TLaboratory evidence of hyper
ehloremis acidosts was observed in ane
patient with advanced renal impairment.
AL patlents wero mathsfied with this type
of urinary diversion, which enabled them
to maintain untmpeded social and edncs
tiona] activities. Although results appear
romhing final jodgment should be reser
wed untll long term followup studics aro
available
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Renal Acidificanon Defect 1n Infants with Mild Defiaency Rickets

by JAN WINBERG and TORE BERGSTROM

In the middle of the twenties Burgrss
& Osxuw [6) and Grimor Karren &
KzusE [11] demonstrated a Jowered car
bon dioxide combining power of the blood
in patients with active deflclensy rickets
Buzarss ¢f al—dbcosang the origin of
the acidosis—denrls defined the question
when they stated that the low CO com
bining power should be dus either to an
ceumnlation of organic acids in the hlsod
or to o renal lom of alkali —the term at
that time—or to both factors. The signi-
fleance of this acidosts for the develop-
ment of rickets was diseamed with some
eagernews, bat with the general acceptance
1 rickets as s vitamin D deficiency disease
these early observations lost their interest
and studies malnly focosed on ealelum
and phosphate metabolism, a fleld 40
vears later still filled with controversies.
Renewed interest in metabolic changes
of deficieney rickets—other than that of
calefum and phosph bolk have

thels of a disturbance of the renal regula
tion of acid base metabalism—aet forth by
Burgess o ol fortv years ago [6]—has not
been teated with modern methods of rerml
function studles.

Tt wus the objeet of our study to test
different aspects of the hidrogen jon secre-
tion capacity with aim of extending the
knowledge of the diverse metabollo defects
that ecem to claracterize deficency
rickets. The findings suggest that even In
mild rickets, there (s & defect dixtsl tuba
lar function, although in the infants in
vestigated it had not caused s derangement
of acid-baso equilibrinm.

Matenal

Thirteen Infants aged 4-13 monthe with
defisency rchets. Vitamin D althoungh in
tneafficions amounts, had been gprven to ell
patients bat one who had recetved no prophy
laxis at oll. Fleven wers admitted beeanso

been rewarding. Harxmox & Haxxisoxy In
183, demonstrated characteristio altera
tiots of citrat metabollem [13] Experi-
mental stodies have lately suggested a
disturbance of the Krebw eycle metabolim
{£2 = .5 *8] Renal function stodies
have revealed different disturbances in
proxtmal tubalar fonction [ 1 17] Bat
—to the best of out knowledge—the hypo-

of twn becanss of infeetions.
The roentgenclogical sheletal changes were
wight or minimal. The incresss o serum alka
line phosphatess mctivity was rather mode-
rat In most patients. Blochermcal detalls
are given in Table 1

Methods

Urinary pH wes messared i1 & Beckman
pH meter; blood pH and standard bicarbo-
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Nortnal  alwes darme fiest yrar f Ubs bedow *u
Lower  whrs stweried (Case 843 Case 114

of aneorn and pantothernse ecsd

Rt
#) but ouly following parenteral sdaaitress

Lemer  alucy wegr cheried, bui only mmmelstely sfter Intra enows cakerm kfasos (=

Fix 19)
< Toe pin
Jagraburg 118}

nate acconding 1o Asrup of of [ k merum
allaline phosphatase act sty with a mod
Tication of the Brsrx & Deacr (7] mcthod
Amino arroprn in inne was determuned by
a colorimetrie ninhydnn rocthed (18} Amiuno
acids (0 the urme were wparated by paper
thromatography  Other blond snd mmine ans

3 The aothers express ther thanks t De
3 oxuataa, Deparbmesnt of Medwal Broche
midtry Unf ervity of Gothenbacg for them de-
terminetiona.
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fyacs were porformed with con entiopal b

Lorutary methods. The exeretion ddﬂ"“:

unoary conviituent has bren

relation o “true™ ereatine cxerrtion.
When the sbility of the petwats 10 K70

annary pff was examined the foBowial
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uug\mnsdﬁmddg—dﬂllﬂlﬂﬁr‘
per square meter body surfece ares Pt .
hours. The losd wa_given danng 3-8 &
axa rule Inbvadust doscs weee gl @ B
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1

times daily ummlly st 6 am., t noon, at
6 pm. and t midaight pH of urme waa
estimated in samples if possible collected
befors the marning meal between 8 and 9
o cdock. In womo instances pH of tho  { bour
urine volume was o determined. Renal
eoncen ty was determined  frer

capeci
infection { pitresstn tannate i ofi® [29).

Results

The ability of 13 Infants wath defidency
rickets to lower urinary pH during an
KH, load is shown In Table 1

Before treatment with vitamin D the
mintmum pH obeerred was above 5 {range
51-6.1) in 11 patlents, and below 5 (3.8
46) in two cases, or 6 and nr 8. After
aboat 10 days treatment with vitemin D
the acidification capacity was reinvestiga
ted In eleven patients. Now pH valees
below 5 (range 4.3-1.0) was observed In
ten Only ons showed & valus above 5
(Cawo 10) In this case only 63,000 1T of
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Pnis reri g Gyreat T2 by
ey cuat

Fio 4 € av 3-8 and 13, Urinary pH evempared
with phoephat  exeretion in g I per mg cres
tune Jurmy boars WH (1 Joudd before and
alter vitammn D pll Jowest oberved
dunng the lnads. There seetr to be no correlatian
brtween the  mount of phosphats exereted aod
the alnlity 1o privjoce & onine with low pll
1) Caw 3 Luctetson during 44 hours
only

Gty Siga
™
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ForA-fepteumalioss Ll
Frz. 8. Cams 3-8 and 13. Lrmary 1 H compared
with caoram excretion 1 ;g Ca per mg ereatinloes
during 72 bours NHQ bowd befare and after
vitaosin D pH sain Fix 4 1 the individaal
cuses there seema t be  postt ve eocrelatim
between ealefnm  reretion and alalty to Jower
pH of urine Howsver @t given cakeram exere-
tion thern may be found emees both with and
without abillty to lower pHl below 5.
1) Case 3 Cakchun exrretion determined only
during the second 4 hoars of the acx losd
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Ne pathent with &
er 100 m) lowerrd pHt & Theve patieh
with e (20,4674

mormal serum
lowered pHloaly t beael betwern 5§ and 51
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calclum kevel. pH
aloes s In Fig m.'Fh-nndmnmuﬂ"‘

epite of rather low arrem celetum levedd
74 g per 100 ml reep)-
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PR Aaadyg
L Urinary pH compered with amino acid excretion sxpressd se amo pre o
ﬁhﬂrpﬂ:sh]‘ql arid everetion oecally determised during 24 period
at the time of the wokidieation mowk with 004 mg armno X
pet mg ereatinine mﬁhmhﬂp&dhﬁh‘tbpﬂhﬁlﬂv&ﬂ:ﬂomt be oo
drreet eorristion between womo nlirogen excrrtion and ahitty t Jower pH of the wrine The
n;mru«mmmh-rdzh.m-.
) D of pH after of aneurin and -ld
==
vitamin D had been given when tho second
idification test was pert d. In the
other patients the dose vuried between

Detalls of tho eldifieation tests In
three patients aro given in Fig 1-3. Tt is }
seen among other thingsthat although thero i
wers no noticeabls changes in diet H+
exerstion in the two patients with an l
ecdification defest Fig 1 and 2, seemed 1
to be lower after treatment than befors
It is poticeable that the rednctlon of am- 2.

‘
monfom exmretion occurred in splte of e syt Aol enaledn bilatd
Jowered minimum pH (cf albwo Fig 8) Fig & Cases 38& 12 Urleary pH

etrpared
with amaosiem excretion in
Phosphate exeretlon increased or de e ﬂmﬂ-‘! it
creased after treatment with vitamin D after vitamia D pHiasin Fig. 4 Although there
while ealeium exeretion was unchanged or 70 most e marked (] of pH atter
inereased, Fig 4 and § Aminoscidexcre-  crvems in amunosem excretion was obeseved.
Rather the When the pH of the 24 hour
tion decreased markedly or was virtmlly ‘“":'l:'md P ke 21 b
tnchanged (Tublo 1 Fig 8) X a
Urnary oatpat of sodhum, potassium oo
and chloride before and after vitamin DB mined during 24 reep. 48 bowre.
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7 bours \H C1 load before and after vitami D (Cass 3 44
scet ne @, who ho had  normal seklifwation capacity and
incresm fa elretrolyte xcretlon after Hamin D

I all caner
exereton, there was an
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-t gt )

Eq per o ervatiniae deriag

Iytes wua  bout the same Lefore amt after troatoment

compared In Fig 10 As can beacent Inall
cascs bt one pretreatment exeretion was
le«  than posttreatment cxeretlon. In
creascd electrolvte intake could not ex
plain the obeerved changes Case 0 was
the only patlent in whom pre abnd post
treatment excretion were equal This wae
onc of the two infant who were sble to
lower pH below § before treatment

Tasth the renal concentrmtion capaedty
after pitresain adminitration was studied
In four patienta (Cases 4-7 Table 1) and
found to be within normal range before
treatment (20}

When the ability to lower pH wan cor
related to the different factorn studied
tho following relations werce found. The
only two potients with an initiallv good
eapacity of ackdification had rather low
serum alkaline phosphatase activity Oth
erwise po panallelibem was fourd between
the severity of the rachitio process, as
meavured by serum alkaline phosphatase
activity and the minkmum pH oleerved
(Tabke 1). Nor wan there any definite cor
relation  Letween achdification capacity

and urinary pho<phate and orioary smle
nitrogen exeretion, Fig 4 and 8

On the other hand the increased sk
catinn capacity in cach case was found 4
ran parallel to sn inerease ko perom ab
clum and serum phosphate levels (Fig
snd 6) and an Increase In urinary cskhe
excretlon (Fig B) The followlng facts
however merit obwervation. 4 Three &
tienta with normal serum phosphate Jeved
5006 70 mg per 100 ml lowered pH
oalh to between 51 and D4 (Table}
Cases® 10and 1) B Three potients skk
normal serum ealelum levels 85 &4
10.8 mg per 100 m! bowered pH onh 2
betwern 5.1 and 54 (Table [ Casws -7
and 10) € Two paticnts with bow #7e>
ealeinm levels+—5.8 and 4 mg pet 100m!
—Jowered pH to 4.8 and 40 (Tabie !
Casen 8 and 8) D At a given amomitel
calcfum exerction there mav e
patients witk and paticats snthout sHEFF
to lower urinary pH below 5 (Fig L

Theno observations suggest that the B
{rovement of tle acdiflcation capecty
on one hand and the normalization of g
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phate and calkdum levels m serum an the
other may be different expressions of an
improvement in the rachitle process, but
otherwise not camsally related The signi
ficance of the urimary ealdum exeretion
will be dealt with later

Some prelminary studies over the effect
of LV calddum on the urinary scidifics
tion defldency have been performed. In
Case 12 (Fig 11} treatment was started
with an intravenous ealefum Infusion and
urinary pH wus measured. Pretreatment
valoes were alas not obtained, bat it 1s ob-
vicus that pH after the initial ealcjum in-
foron was lower (pH 4 0) than during &
consequent NH,CI load (pH 53) Two
further caldum infosions wero followed
by n mpid decrease in pH and s subse
quent increave In this patient acidifiea
thon eapacity was best carrelated to url-
nary calefum excretion.

Discusrion

In forming wrine of maximal acldlty
pH 44 from blood plasma, pH 74 hyd
rogen fons are secroted sgainst a concen-
tration gradient of 1 1000 Urinary pH of
45 and 54 correepond to concentration
gradients of 1 800 and 1 100 respectively
The moderato difference in terms of pH
between pre- and posttreatment ackdifien-
tion eapacity obeerved in the rachitie in-
{anty of this study thus means a marked
deficiency in terms of ability to establish

hydrogen ion concentration gradlemt.
When phosphate fs the main urinary buf
fer—~with & maximal baffering effect at &
PH between 6 and 7—tubaler defects of
the order found in thia stody dn not
influence the acld base equillbeium of the
body fluds.

148

=d calsmn exacvtion after ntravenoos
byl Armmged] = Joad. In
each of the firw thrve ffomons 4w of & 10
sobtion of caloinm wus givew, im the

Defidency rickets may be amociated
with maoltiple ehanges of renal tubalar

with an unexpectedly high excretion of
ammonium lons is namely found fn pei
mary tubular scklols [*6]
Deficiency rickets thus has some fes
tures in common with two tubalar dis-



el

onders hoth of which re ysually avsoclated
with a skeletal richet  chametenzed by
& con picuous re~i tance to vitamin D

The pathogenesi of the carlier known
tubular disorders I deficleney richets s
atill ameler diserrs 1on A direet consequence
of lack of vitamin 1) in tubular eclls
cannot be excludad sinee labeled vitamin
D—or mrtat hites thereol—have been
shoun to accumulate at the site of reah-
sorption of phosphate amlnoackds and
glueowe in the proximal tubulea [D) ae well
8% in most other structures where vitamin
I hay been shonn to exert a phywlologio
cffect [I8]. But In the df tal part of the
tubules  wlere hwdrogen jun mecretion
mamly taken place (1] labeled vitamin D
docs pot accumulate [19] Thus other ex
plamabon  than an in loco delicleney of
vitamin D should be con idered eapectally
in & discuwdon of the pathogenesiy of the
ddfeet ackdification enpacity

The mmt probable explanation of this
defeet would acem to be s buffering effeet

~ of a masive phosphataria The incress

in phosphataria acen in three cut of six
'pati nt in spite of improsed actdifietion

“" capuesty renders thi explanation improb-

able

Intravenou infusona of cakleinm mecmed
to causc a fall of urinary pH in one patlent
This effcet of cakciam hay recent)y been
obeerved in heslthy adult {1 27) In our
patients the scidification capacity wae,
however not related to the serum level of
total ealefum. Bnt the concentrations of
the different eakdum fractions in serum
[4) may hare been more important A
certain correlation to urinsry enlelum
excretion especially in the patient infosed
with ecalcium mav suggest that it le the
satoration of tho rens! tubular system

J WIYBERN AND T PERSTROM

with calefum whieh influcnces the ability
to establi h a high H* conerntration grs.
dient The role of magnclom alao deserves
comlderatlon [3].

The origpn of the acidols sometimes
found in rickets [« it0l obscure This fo-
vestigation sogpeata that it mav have s
renal origin slthough the defeets foxndm
the paticnta of thi stody arc too smulto
infloence aeld base equilibeiom

Anather explanation wouald be an ar
cumulatlon of ackl metabolites. The hith
exerctlon of hvilrogen jons bn rome o o
paticnta—already  deseribed In active
ricketn In 1921 1 v Hopaszos [18) and 1222
by Frecpeysino & Grinor [10]—condd
speak In favour of thi The reports of s
di turbanee of the hrebs cvrle metabolia
in experimental ricketa [22 23 3 =)
powslbly deweryes consideratron in thi
context buch a fundamental metabole
disarder—if it exi ta in human rickets—
coukl of course explain alw the remat
Lolar deferts in several ways Le by s

toxke effect of an accumulated metabo-
lite (2t}

The increase in sodium excretion i ©
constant thst it hae to be considered &
significant  although the mechanbm »
uncertain One cxplanstion may be that
rodhmm Jocated on the surface of boee
ervatals [*0) doring Lesling are exchangtd
with calefum ton  and exereted in the
urine Increased exeretion of potassfon
and chlorirte may havo a simular expleot
tioa. \ purc reual origin of the jocrrssd
electrolste cxcrction cannot Lowerer b
exeluded

Summary
1 A deficient renal acidifleation capt
city wos demonstrated In infants with mM
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deficlency nokets. In terms of ability to
establsh & high hydrogen i concentra
thon gradient between tobular cells and
tubular lumen the defect was consideruble
Hydrogen {on exrretion was not {mpaired.

2. The smmonmm levels in the urine
pun:d in some untreated patients to be
h}gim(hlnthltdthaurknuu(eqnh&m
DH of tho treated sabjeots.

147

3 Intravenous ealeinm infnsion seemed
10 Incrense the renal acidification eapacity

4 The pathogenesls of the defeet is dus-
cumsed with regard to other metabolio
changes observed and to the phvalology
of vitamin D
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orders both of which tre utually aewciated
with & skeletal ek t chamacterized by
a conspfctous reu tanee 1o vitamin I

The pathogrnesis of the cartier known
tabular disorder of deficlency rickets s
stillunder diven 1on A direet coneequence
of lack of vitamin 1 in tobular cclis
cannot be exclodd since labeled vitamin
D—or metabolites  thereof~have been
ahoun to arcumalate at the aite of reabe
sorption | phosphate  aminoscids amd
glocore in the proximat tubules [9] as well
s {n most otler stractures where vitamin
D has been shoun to exert a phavialogic
effect [IK] Bat in the dictal part of the
tubulea  where hvdrogen {on eccrrtion
mamnhy tahes place {24] labeled vitamun D
los ot accumulate (Iff] Thu other ex
planations than an in loco defledencr of
ntamin D sbould be con wdered expecially
in a discuwlon of the pathogrnesia of the
defeet acklification eapacity

The mot probable explanatian of this
¢ feet woukl seem ta be & batfering offect
of 8 mawive phophaturta Th  fnereace
in phosphatatia scen in three out of aix
patienta in epite of improved acidification
capacity renders thi explanation Jmprob-
able

Intravencus infusons of caleinm aremed
1o canse & {all of urinary pHn one patient
This effert of esleinm has recentls been
obseryved in healthy adults {1 27] In our
patienta the ackdification capacity was
hawever not related to the serum level of
total calclum. But the econccotmtiuns of
the different calclum fractions in serum
(4] may have been more hmportant A
cerlaln correlation to unnary aakdum
exeretion espeeialiv in the patient infused
with ealelum mav suggest that it Is the
saturation of the remal tubular aystem

with calelum which Infloences the ablliy
to cetablsh a high H  concentration gr-
dient The role of magnesium aleo deserms
conshderatlon [3)

The oclgin of the ackdoals mometiny
found in rickets Jo atill obacure Thi b
vestigation supgesta that it may baves
renaf origin althouph the defrets foundm
the patfents of thi study are too rmli to
influence acid bawe equilibeiom,

\notber explanation woud be e &
rumuolation of ackd metabolites. The ki
excrethm of hedrogen fons in some of oz
paticnts—aleewds dexcribed o actiee
riekets in 1021 1 5 Hopoeox [15] and 102
Ly Frecpexaena & (rOxsy [10}—todd
speak in favour of the The reporis ol
di torbanee of the hreby eyl metabilra
In experunental rickets {32 23 5, %
pomsibh deserves comideration In BE
context buth & fupdamental metsbalk
dhorder—If it cxi ta in human richet—
conkl of course explain alv the reoal I
Lulae defects in several wavs, Le br3

tozic effert of an acenmulated meish
hte{ 1}

The increse in sodium exeretion i ®
coastant that }t hea to bo con idered &
significant although the meekantem ¥
uncertaln One explanation mav be thi!
sodlum located on the urface of bost
ervstals {70] during bealin, arec:
with cakium fon and escreted Io 1
arine Incressed excretion of potasies
and chloeide may have a smlar expiiss
tion. \ pure renal origin of 1he lncreed
electrolvte exeretion cannot howere! b
excluded

Sammany

1 A deficient renal acidification weP*
city wae demonstrated in Infamts with mikd
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Smallpox Vaceination Studies with Senal Dilations of Vaccine

III Companson of Take Rates in Tico Age Groups of Infants (Less than
10 Weeks and 5-12 Months Old Respectirely)

by J AKE ESPMARK and ERIK RABO

Introduetion

Results of smalipox vaccination in very
voung infants have been reported by ee
veral authors in the past (3 4 11 14 15
17]. These reports have been mostly in
agreement with respect to two fmpoctant
features which distingmsh the vaccina
ti00 reeponse In the yoangest Infants from
that found in cider children in very young
infants the vaccination often falls to take
nd, in case of succems, the local and
geoerul resction usmally rone & mild
course Those characterietics, which scem
t mdicate an increased reststance both
to the establishment of infectlon and to its
{urther development have been aseribed
ta the presence of pamively tramferred,
circalating matermal antfbody [1 4 13). A
rmilar inerease in redistance to vmecinia
virus has been achieved aloo In animal
experiments with controlled administrs
tion of antibody by injection [2, 18] and
in human vaceinations combined with
large doses of immone gwmma globalln
©1)

Tn & stody of the proportions of takes in
10 43 §T5 dcte Pedsairica Sorndinscion Vol b4

human adults vaceinated with serial dila
tions of vaccine Espmark (3] foand that
the relative suscoptibility of & popalation,
homogeneons with respect to vacenation
history could be characterized by the po-
wtion of the wgmoid respomse curve fn
relation 1o the dose scale This study was
thought to offer some basle information
by which to defins certain potency re
quirements.

The aim of the present wock was to
apply the same dose respanes method with
& slmilar intention, to study the suscepti-
bllity of a popalation of voung infants
(tews than 10 weeks of age) Comparison
was made with & group of clder children
(aged 5-1. months) A short summary of
the resalts of this study has been reported
peviomly (7]

Material and Methods
Childrem. The material was coliceted

ter Acconling t ago at tho time of vaccine
thon, the infents 10 be incladed in the study
weee clamified tn the following age groupe
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n

Young infant ks than 10 weeks okl
{age Tange 370 lay b

Okkrinf nt 51 month okt

All vmeelnstion  were pricoary and no
repeated attempt i caee of fallure to tak
wrro nel whsl i the study

1 wecine The same plyterinated ealf fymph
vaceioe (CL 2 31, wa wand throughoat the
trial, whete not otherwiae stated in the
trxt Fenal halfdog dilutions (1 318, 1 10
1316, 1 1000) werr prepared using saline
with 033 agar as 8 duent In addition
the didution | 6, as vl in public vareans
tion  was mchided in the siedy  Dilution
seren mere prepared on thres different o6
cadoms danng the test periedd, The dilutioos
were [uled 1 plas 1 bes o7 plastic ampoules
anletoredat ~ 3 Cuntil mabled to the yac
cinaton station in for chifled thermon botthen,
Vaccine shipnent  were armanged  about
twicn cach month Use was made of grod
rringrration amd deep-frevaing facihtien at
the aetination etation.

The titer of the undiluted vacclne wan
10 TCID,, per m] in monkey kidney t hes

Vaccination and eroding | rerulte Al
vactination and resdings were perforrae]
by the same persoa (F L) exerpt in the 46
chililren represented by the apper part of
Table 1 {performed by A 1) Tnoculation by
maltiple prosmurm e make on two sites
bibout 5 cm apart in the ket scapular region.

/ \ea rule txo dulferent varcine diluthons were

applicd in rach child. At reading after one
month the resalt (take or fajlore) wes re-
cotdrd for each  sceination mto scparat 1

St 4 Take quencles
{ =quantal responss) obtalned with the
yarious yactlne Jilution were wnalyssi by
roethods deseribed by D J Finney in hn
Look Probat Analyeis {10}

Results

From a provions stody {5] it wae learnt
that in revacainations the effect of a wesk
vacelne w1 not markedly infloenced
by » strong vaccioe applied simnitane

3 L XNTMARK AND E. RARO

Tamee | Tedds of postible interachon ke

feeen (w0 vacane dilufons of differesl

potency applied 1x the same sndisdwel 10
Primery roccinalion

Nure of ditutions Ferqueney  Pee
subgroape Inocul. bat of praitive  comt
Necof lmdiv)  eech Wikl rreetloss  pot
{8 chiblre agrd 4 10 yracx (Fsceine £ 97)
P wme{l -l
Tafon L] -
fi1o0 25724
- 1100 :sw} *
22 Aildren aged 3 10 weels {Tocrine €1 $11)
n il [
11100 el 5
110 4t
u 11 ap o

oudy at a different nite in the same ind
viduat

Although It secmed ifkely that the e
woald hokl al+o for primary yaecinationr
& eouple of emall control tests were made
to corrobomts this asumption. In cech
test a group of individzals wae divided
into two matgroups the one beiag piren s
weok vaccine plus & strong vaccnt 1he
other the weak vaccine on both aites. The
proporticoy of takes with the weak v
dne(nl.betwonbgmp«wervcumplﬂd-
The reealts e meen in Talle 1 did ot
rugrent any interaction of the kind b
cated above

Consequently two dHlerent raccine s
tions wern therealter sppiied to cach o
vidual and the two responses weie coF
sidered to be independent of each ot

The succem rates obtained ia the 00
age groups are shown in Table —. As %™
there wero aboat twice as many fnfant
in the young group (10 weeks old) u &2
the oMer (3-1. months oid) The pamber
of ditutlons applied In tho two groups ¥
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Tawpx .. Smallpar raccination bale rutes
oldnined wntk senal dilxions [ raccine in
two ags groxps of  fants

Frequencies refer to vaccination aten. Titer In
monkey kidnay tubes of unditnted

104 TCID,, per mL

Age laam than Age

10 weels 5-12 momths

—_— —
Drdution Por cent Per et
of yneeine ! positive  afs  posdttre
v/ ©o/s7 n — —
JESTY ne o - —
s /67 1 — —
110 s1/e8 77 31 100
1318 s s 1850 92
1100 280 18/07 72
1318 2/49 4 157 1
11000 — — Lo tH

} = Xumber of takes throngh xember of
lmoculated etes.

7 and 5 respectively The regular decrease
of the propartions of takes with diminish
ing vacelne potensy s apparent for both
age groups. When success rates with vac.
cine dilutions common to both groups
{Le. 1 10-1 318) are compared, & marked
difference fs observed. the corresponding
percentage range in the yomnger group
bemg 774 %, in the older group 100-33 .

The semo data arv fllosirated in dis-
grammatle form in Fig 1 where take per
centages are plotted aguinat a
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Fig. L Take o smalipox vaceination

of yoomg ta {<10 werkn obd) and ekder

himu(u—um&.uu)ndng-rudn.u—
of vaceiae

nished an  extra potent vaccine for revao-
cnations” (titer 10** TCID,/ml} was
used [n %00 eonsecutive vaccinatiors In
infants under 10 weeks of age. The number
of takes was 198—09%. Thh polnt has
been entered In the dugram of Fig 1 bat
was not incloded in the following probit
analysh.

Details of the protat analysis will not be
given, but ttmﬂmrmbepnldtom
statisties oh

dilution wcale and the best fitting normal
sigmokd curves {obtained by probit ana-
Iysis) have been drawn to represent each
point sequence No mathematical test of
normallty of tho polnt series was made
bt ay may be seen in Fig 1 the devia
tioos of points {rom the pormal eurves do
not exhibit any definite trend which
woukl suggest & clearly better fit to my
definable alternative distribation.
After thess vecemation series were fi-

u{'.bepo@-tﬂuuhmncgvnehylnd
parsllelicn, steepocss of the curves, esti-
mated 50% doees, and dose distance bo-
tween the curves.

The probit analyxis provides the sum of
the squared devistions of the respoose
varisble from the curve This residual smm
of squares may be mecd a4 & ehiequare ln
testing goodnew of fit of the points to the
postalated curves and the parallelirm of
the curves. For detalls of cakenlatons
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TABLE 3 Anralyn af hisqwares {nons of

aquared profil decialiom  from (ted regre

aion linea) for (¢ (ing heleroemerty and de

partare from paralislam of dosere ponw

dala oléamed 1n amallpnr trecrmations of

woung wnfant (<IN weeks) and older in
fants (1% monthe)

Degreea Som of
Bowree of of re<ddual Meua
heteropenmty  fredom sqiares square
Faruilefmm of
TPRrtwoas I 177 [Iartd
Remdual hetoro-

Froaty . 348 3
Younprrinfants 5 1 =0 33814
Oider nfants 3 L4 1R74

“Total » 3-l B, Lo

refcrence may be made to Finney s book
Protit amlysis  {10). The chiwpuare
annalvwhy ja summarized in Talde 3 Since
the normal expectante of tte mean mua
Tea in this test | tnity the figures in the
1ast column of Tatle 3 indieate rotne he
terogeneity of the data shown 1y parti
thoning to be located mainly in the group
yoang infants (eI Fig 1) The mean
1o for parailelm is less than the mean
rquare of residunl heterogeneity indicating
that no donlt need be rabed concerning
the legitimacy of fitting parslie]l enrves.
Tha mean square of heterogeneity (=2 03)
is taken a1 the beterogenelty factor Iy
which all varkances are multiplied to com
ponisate for urndler-estimation of variation
‘The slopes of the probut jines In the present
stody —140 and — 122 (with the weigh
ted average —1.20) indieate s flatter
oourse than was previcudy found in sl
miar experiments 10 adulta (sverage
—~1,60) This flatter courm implies that
varlation §s relstively large It may be
suspected that this variation orignaten

not onlv from differencea in suseptilility
among the infants but also partly fron
departore of the actoal poteney of the
vaceine dilations from the strength ex
pected by thele degree of dilation, Sock
dore errom might have been prodoced
through the preparation of new dititim
reries which was dooe twice during the
experiment or throagh posible deterin.
tion danng tran port of stotage cte The
equal devistion in both age groups of the
take rate obtained with the dilution 1 318
mav eg be suspreted to be a reentt of s
syxtematie dowe error {cf Fig 1),

Although not statistically significast,
visual Inspection of the conre of the pomt
serhes rugpe<s that the varlation bs Jarger
smong the youarger infants. Soch woel
In fact be expected on account of varyis:
immunity level in the mothers aod 2
steadily chanping sueceptibility doe b
decrease §o the level of maternal antflotr
at this ape

The relative suwrptibil ty of the twe
age groups s measared by the doe
di tance between the responte corvet
Filty percent taken | given ] vanestimated
vaceine dilntion of 1 33 m the yourper
groap and 1 13 In the older correpo
ding to tiwue cultore titers (monket
kidney) of about 10%* and 10 TCIDu
per ml rospectivels  The differrse i
10** =7 6 times with & standard e

of 10" givinga 03 conftidence interm!
of 3.8-15 4 timen
D eassion

The advantages and drasbacks o
smalipox vaednation in early fafaney
have been disenwed v many suthort

As eredit have been co the
milder local and general rescthors. Fut
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thermore the growing schedule of other
immunizatons starting at three months
of age have made it desirable to have small
pox vacclmation completed by that time
i 1t can be sufely and cifectively done

Besides some possille dimdvantages of
an immunologes] character the most
advocated objection In practice has been
the diffiealty of attaining a mtifactory
take rate in very young infants. This Jast
question alans has been treated In the
prevent stody

Application of serial dilirtions of vaocine
in two infant age groaps (below 10 wetkn
and 5-12 months) resulted (n take fre-
quencies which coukd be fitted to normal
wlgmold curves with pproximately paral
Jel courmse when plotted againat & bogarith
mio dose scale. From the doso dwtance
between the eurves it wa estimated that
the younger infants needed & vaccine
potency 7 to B times higher than the clder

The vaccine potency corresponding to
estimated 50% takes was 10 TCID,,
per ml (titer In moakey kidney ttmue enl
turu)(urihnywunz!r].nhntl,lndlbam
10" for the older and the i
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vounger infants. Some of this inereased
vanatton may be doe to faflere to keop
the dose sufficdently wtable as nated
abore In the younger group of infants
wider variation Is not wunexpected, since
within the range of ages of that group
(ownally 4-10 weeks) susceptibility fa muo-
comively changing dus to gradpal decrease
ol maternal antibody A further source of
susceptibility variation in young infants
is the vaceination history of the mothers.
Doorschodt [4] demoustrated that children
of unvaccinated mothers did not exhfbet
any of the incressed resistance to vaceina
tion In the fint fow months of life, as
otherwise observed if the mothers had
been vaocinated. In the present stody
detailed vaecination histores of mothers
were unfortunately not vallable, bat it
wes estimated that somewhat more than
05 % had been vaocinated as a ruls more
than 15 years earller

In & separats study on sntibody forma-
tlon in yoang [nfants [B] it was found that
23 out of *0 children vaoanated before
thnlgedud.ny-had-md.h}eutm

titers expeoted to glve DI % takes wers
10 and abont 107* respectively

Of practical Importance b the finding
that a high take rate conld be obtained
also in the yoang Infants provided tha
vaccine potency washigh. An extra potent
v ccine” (titer 10™* TCID,, per ml) naed
later to yuccinate 200 infants of this age
growp gave 994 t kea

The dose-response relation«hips found in
this work wers sunilar to those oltamed In
« previoos study on adult human popula
tions ming the sme methods [5). The pre-
rent eurves e flatter however indieating
more vambility especially among the

at ibody pror to vaccina-
ﬂm.’l‘lmlnﬂbcdylﬂrn]lynrlﬂerno—
cioation wus only lightly lowe in this
groap than I & cantrol groap of 9-12-
month-old ehildren. Theso findings will be
more thoroughly reported and discussed
in apother paper [0] It seems very
prolable that the most inportant goal of
rontine vaccination, Le baslc immunixs-
tion, b easlly chirved aleo In infants with
maternal antibody

The peactical tmplication of the find
ings of this study s, that provided other
disadvantages of vacelnation of young
infants ean be excloded, early vaceination
may be recommended H & Jower tako rate
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TabLr 3 dmalyn of cki-sqwares (xumas of

aquared probit detations from fitled regres

2100 lim 1) for testing heleragemerty and de

parture from parallediam of dose reapone

datt oldnined e smallpar raccinations of

young infants (<10 weeks) and older 1n
fants (3-1 momihs)

Degrees Rgmol

Bouree of of resddnal Mean
heterogenelty  freedom  squwares  square
Parulleibam of

regremeiona 1 173+ 177
Tewhlual hetero-

rneity . a1 -

Younterinfants 8 T4 3584

Odee infant 3 sex2 1574
Total » P SN ¥ ) falad

reference may be made to Finney s book
“Probit anstyal  [10). The chiwquare
analyebs i summarized in Talde 3 Since
the normal expectance of the mean squa
res in this test is unity the figures in the
Iast column of Talde 3 indieate somre he
terogeneity of the data rhown ty parti
~ tioning to bo located mainly jn the group
of young Infanta (¢f Fig 1) The mean
annm for parnlleli+m {9 levs than the mean

~" wquare of residnal heterogeneity indleating

that no doubt need be raised concerning
the legitimacy of fitting parallel curves
‘The mean square of beterogenelts (=2.03)
s taken as tho beterogeneity factor by
which all variances are mult(plied to com
pensate for umler-estimation of variation.
Tho slopes of the probit lincs in the present
study —140 and - 1.2 (with the welgh
tod average —1.20) indieate & flatter
cqurme than was previously found in s}
milar experiments m adults (average
—100) This flatter course implics that
wvaristion I relatively large It may be
suspected that this vuriation origlnates

not onlv from differences in
smong the Infaots, but also partiy fom
departare of the actusl potener of the
vaceme didutions from the strength ex
pected by theic degree of dilution. Eock
dose errors might have been prodored
through the preparstion of new dilutin
rerien which wus done twice daring te
experiment or through posible deterkn.
thon during traneport or sonage ete The
equal deviation In both age grrowps of the
take rate obtained with the difation 1 316
msy ¢ DLe suepected to be s rewslt ol s
rystematic done error {(f Fig 1)

Although not statbtically significadt,
vieus] Inspection of the conrse of the poict
weres rigpests that the varistion b Ler
among the younger Infants. Such woull
in fact be expeeted on account of varying
immunity level In the mothers and 3
steadlly changing suweptibility dot te
deerease in the level of matemnal antibods
at this age

The relative snsceptibility of the tve
age groups i+ messared by the dow
ditanee betwecn the response cune
Filty pereent takesi g‘lrenbymhtb-lﬁd
raceine dilution of 1 33 in the yooooo
group and 1 263 in tho older comrece
ding to tiwne culture titers (moddes
kidney) of aboat 10 and 10 TCIDw
por ml respectively The differenct b
10%% =70 times with a standard o
of 17" gring a 3% confidence itereil
of 38-15 4 times.

Dhcu non

The advantages snd drawbscks o
smallpox vacelnation fn early lnfa
have been discnwed by many author

As credits have been considered 1
milder local and genersl reactions. FS
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From the Department of Pediatrics (Head: Jergen Flymand Chratensen) Odense Coanty
and City Howpital, Odense, Denmark

Metabolic Aadosis n Infantile Gastroentents
Phynologic and Therapeunc Aspects

by POUL KILDEBERG

The clinical history of scidosis in infan-
ﬁhpﬂ:ment:rhhhuh:odgiul.nuﬂy
dk K of the
stiea of tho so-called “Biuglmgs-Toxl

bolic eh

deney by Govan & Darrow [13], and of
hypertonle dehydration, by Rapopoet [40]
ubrmhntcm.r&tnenﬂdtbemﬁ bolle

M'nmimnhnbykzﬂer&(hxmy[ﬁ].
Plaundler [44] Ylppd [#5) and others,
However Howland & Marrott [24 23]
are wuslly gven credit as the fit to
have estabilthed, explicitly the eoncept of
acklosts in infantQe diarrhes The works
of Howland & Marrdott were followed by
others (14, 17 18 20 23 49] reflecting
the gradusl improvement of eilnioal labo.
ratory methods and the resutting growth
n the knowledge of pavalotogio cid base
homeostasia,

In this country Friderichwen [12) and
Later Kirk (35] have poblhhed extensive
stodies on this subject and further refer
ences to the early history of acidosds in
infantfle diarrbes aro given by thess
suthoes.

d by many infants
withlvrmgutrncn!u’hh.

Tt is the purpose of this paper to provide
further information concerning the nature
1s w and t: of the ol
scidoals of infantile diarthes, based upon
s stody of 70 ceses ol gastroeuterith
treated at this elinko daring the past three
years,

Case Matenal

Two hundred and eighty four determina
thons of the acid beso statos were made in
TO conmecnt bve patients (24 girle and 48 boys)
with ecute gastroenteritls, admitted to the
Pedlatric Odense County and
Crty Howpital, wince Mlay 1981 The age dwtn-
bution and the resolts of the fecal cultures
are shown in T blo 1

Berum sodrum values were ohtsmed on ad
miaslon from 42 patients. Thres of thess had
wulues below 130 mEq/l, 27 peesented with

luable information mlybeptbcndtmm
the numerous papers

teral finid regimens [3 8 10 53 Bs]vhhh
followed the recognition of potasatum defi

debrydration (seram Na 130-150
mEq), while initial vatues above 150 mEqQ
waTe Ohwerved in 12 patienta. Eleven infants
with Coll enteritis presented with & normal
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Berial Wtermmatinns of the ackl Lese wa
1w of capllary whoke blood were made br
wrar of the Astrop mkmo eqalpmeat {1
3 } Duplieat enaifibeation  were performel
at both high { ppeox 60 twm Hg) and Jow
{apprax 3 mm Hza) CO 1roaigos, and sctoal
PH valury were rreorded an meam of two
ot more teradinge

Trnary ol ack]l exerelbon (\NALS was
meamrel by (e method  deworibend by
Jorpetien {*8L and nrmarre titmt e wekl
(TA) mey determuncd b ttration to enf
polnt pit 40 at pCO =0 mum 1ig (23}

Comcentrations of N h and C1 in urise
nnd plasma were mpplied & routine mrea
cement by the Centrsi Labortaty of thi
hopial, Further detalls of the pnalriical
procevtures ure py vn clesheer {30, 333

In all cawv of avore 10t bodwe ackioms
mire enous dosiow of 8 10 mlg1 eatution
of sodimm birarbonate wan inrtiatel soom
altey sdmbeian. With moderte degrres of
acrdaen, Lembonat  wad Lilewim adenint
wtetw] btrateoounly of @ the sheence af
weenating oralls Tnitts] dosem were coleulatl
arcoadmg to the formula of Aelempuand &
Astrup (12 37) and infuerd 1 the cowe al

3-1 hoors Folkmwg re-mvuluston of the
ochd tuae staln  treatment wea continaed i
necvwmary  but  complel rewtorstion of

jocutral ty wn thet way was not always st

temgned, In hypematsemio mfanta, sodaon
bicurtonat  was infued mRore ewutioudy
naially w ecombmation with leatome ©docoe
W water Sdminwirstion | potamum nas
sarted when a st dactory flow of urwe
lsd bren schenvwed but rather Jom  los™
weve ol endunng the fust dex of p 1684

Resufts

Fig 1 shows the acid base siatne &
obtained on admimion from esch of the
¥ intante and chitdren of the present se
rice, Eight pathente (114 Jpresented with
pevers metabolie amdomis (base excew
(8Ey< -180mEq/l) 10 patlents (220 )

r KILDERERO

g) =N

"
nononononony,

Fa, 1 Akl haw ¢ 1n4 oo edmeion b 4
lants and Bukisren with scets gudrovs
e The nclarates the wotmmal rme
X4} n ToramerrEa_is

I infant el KL ek dean bow
exerm{ 1, X = 13mEql,

D st
Mewn €0 A ran Mg 2,
Moanpll T T4l Ope.,  OWSLTW

L ‘Il-l'(“‘

ahwe a2 @ bich sty non respirsiery Bl cbaor

erdred by one Balf, N A \ormll(‘lg‘. trcrpehet
D (114 13 @720 )

were moderately acidotle (- 1U0<EE
< 100 mEg/ll, while in eighteea (33 o
onle mild meidoda (~100<BE<-44
mEq) wsa demonstrated. In contrad
with the flulings fu pylore stenoss (2%
32, *0 patienty (371 ) roscnted Wi e
notmal ackd bave satus In two o
slight metabolic alkslonis wa noied &
sdmimion pomilly breaue of vomRie
A might be experted, the degree o
acidonts showed 1o rorrelation to te dore
thon of dinrrhen, presummbfy beewa
wero diatrhes tTanily oaosen moet
sdmiaien. In infsnte with froquent &
ter, stooks, the degree of acxioms
corresponded well with the clmical #s®
of the patient ut abrigos)y many facter
ave involyed, e g serum oemchrity P
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o
Fig. 2. Correspording serum X and baae excem
(37) valurn cn admieion in 42 infants and young

ehildrn with acwt  pastroenteritie.

tamium deficiency number of vomlitings,
nd typo and virulence of infectlon.

Tt ks seen, in Fig 1 that in the majority
of cases the acdotic values are grouped
along the 50 % compensation percentile
described previously [31] but rather large
deviatlorw wro apparent in several inatan
ces, eapeenally In case of severe amdoda.
However Fig 1 includes cnly valoes on
admimion, when general debility dehydra
thon hypernatremls, prematurity and
palmoaary and cerebral licath

5

PUEEIIR{ITE N )
i
Wi e 3

Flig. 3 gives acld base dats of & 3-week
old male infant with Coli *6 enteritls
weighing on admiscon 3380 g He pre-
sented with s story of diarrhes and
vomiting Iasting 13 days and was fornd

may easily obwenre the respiratory effects
of & decresved pH

Berum Na was determined on sdmbrion
m 4 inst nees. Jodged by this valoe
sernm ounolarity showed no pronoanced
correlation to the degree of ackdoais (Fig
), of. discuwion p 163

Fig 3-5 describo individua! courses of
the acid base parameters in three infants
with gastroenterits presenting with normo-
hyper and hypotonls dehyiration, re
spectively Fag 8 coacerms a 3-month-old
male mfant in wbom correction of the
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Fit 5 Courme of achl base parsreters and

reivant ebectrolyt  data of a 3+oonth-old femats
infant w th Coli *4 enteritis pad hyponatremic
debydration. (NAE =\t arid exeretion.)

concentrsted and viecou  (hemoglobin
cone 1 g/100 m) hematocrit 63 vol. )
and too little serom was perpared to per
mit of further laboratory investigation.

F XILDEDERG

Ist *i-how perred Oral flobde Aroboa {3 )
Intravenous fluide Qlucow (35 ), o
diom bicarbonat (1867 mEqN).

Na, *3 { mEq

ht-2mkq

HCOy:1 *8.4 mbq

Total flakd 880 mL
ad  {-how prrol Oral fluida Arobon {§ 1
aon) um bloarbonate (167 mFqM) potas.
mum chloride (81 mFq1in 5 ghwowl

Na. 20 0mEq

R 3. mbq

NCO; 1 *0.0 mEq

Tot 1 {laide 630 ml.

2rd 24-how pervot Oral flakke, Arobon (3 )
patard 1m lactate (31 mEq/l} in sodmxs
lactat (100 mEg1),

a1 18.0 mEq

K 148mEq

Lact te *62 mbq
Total fluids 760 m}

Jth {hour peral Intravenoos fluide G
cone (8.3 ) Aminofuxnl (3% withdee
trolytes) sodlum bicarbonate (167 mEq T

ehloride (31 mFq/lin 83 ¢

Twentv hoars after admiwion nocmal
valoes of rerum \a (132 mEq/l) serum (1
{100 mEq/l) serum urea (30 mg{100 ml)
and tota] protetns in serum (4~ g/100 ml)
ond & low serum h {*.5 mEq/)) were ob-
tained. “~rum A\a and serum Cl eoncen
tratioms remained normal serum R H ing

_1041 mEq/1 on the thint day

During the fimt day the patient pased
oaly three small and nat very liquid
stool  but during the following two days
severe disrries  acidods, and clinieal
eigns of debydration recurrell Resump-
tion of Intravenous therapy (vide infraj
was {ollowed by permanent reecovery
After threo weeks the infant was div
eharged wrighing 4.3 Lg
Treadmeat F1 wd, clectrolytes ghucose ami

no-ackls, Arobon®  tetrmcyriine and neo-

roytiner
The & solution weed eowtalm bout Il
mEq of potassem pes Liter

I
coae)
s B0 mbq
Ki 144 mEq
OO, 1 23 4 mEq
Total Nnldx 1373 m}
Sth and 6th day Grad tal change from gleeot
(85 ) and Aminolusin Intrs ooty
orally to Eledon® (3} ormDs

In thix infant the re-estaliihment of 8
norntal H  balance fnvolved three ditinct
metabolio phasew: (1) An initia) period of
partial rehydmtion and continued ot
of Intestinal fluids (1s1-3rd das) (9 4
period of more efficient reparative theraf?
and increasing participation of the infant§
own homeostatio frnetions (4th and MR
dav) and (3) a postacidotio phase of =3
metabolio alkalosts.

It I meen, from Fig 3 and the aeco®
penying Table 2 that during the first da¥
after admbmion the NAE values were 5
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Tantx 1 Disiribution of 70 cases of acwle
gastroentenhs accord xg to age ard eiology

Etiologle aget

Co
Coll 8.4yl sackle Xeg. To-
mamum B3 edlture tal

-
-
3
e - T
d runnl8lu

expectedly low in view of the BE (and
pH) level being Jowest In this period
Deurlng this initis] phase of partial rehy
dration the daily output of urinary net
weid roughly covered the endogencas pro-
duction of noa volatile ackd and so camtri
buted nothing te the correction of the
prevalling acidosts, Tt is further seen that,
initially pot only the abwolute NAE va
luea but abo the urinary et aeid concen
trations were low as compared with the
markedly incressed XNAE and XAC of the
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Fig & Cowrse of acid.hese parumeters n 4.
month-obd meals ifant with cult
and
treated with THAM.
Y large XAE valme

fpu:-k 781 $37°C) cun be dernometrated partly as
nn?.hh.darrnmdp.myumw
the exeretion of
4th and 5tk day elicited in response to an
intenelfied therapy Henes the rather
poar renal respoose during the first days
was not sokely doe to s reduced flow of
urins but also fnvolved & relative fnability
1o exerete hydrogen jons, posibly a eon

TasLx .. Renal exerehom of mom-colatile scid 1n & Jaceek-old male infant with scete
gastroententss (Fig 3)
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Fx  Coure sl taw ricess { ) {n 190 jafents

with  col  pestroentenit  shiming ikl post

arkivir swtatodi afkadrit For doctwion, see
(L)

weqoente of diminithed glamerular Hiltm
tion mte and devreared supply of sadism
ishe 1o the ditsl tubolex The rw in
NAL dodng the 4th and Sth day wes
panslieled by an increased chloruresks
(\H 1) rxceading the therapeutio supply
o chiorsde Lack of chioride comid hardlv
be a cane of the low \NAC acen Initlally

The diarrthes stopped abruptle wpon
roumption of iotravenous flaid therapy
on the $th day and daring the {ollowing
4% honrs the infant pased no stools st sll.
Dunng thss period  the DF rowe from

184 mEqTto {0 mEq/l, representing
the addition of stont 15 mEq of bawe to
the extracellular compartment (eakculated
208 bode wmeight inkg {37) while the
potient retalosd sy much as 00 mBq of
Lase{ ~ sdminsstered Lesrhinate + unnany
NAE-— endogenoun by produeed noa vola
thie ackl, snmedly -8 mEqpday) The
most reasoomt be explanation of thi finding
appears {0 bo that an intm eelhular acidonis
wat Lelng corrected along with the reduc-
tion of the extrucellolar drplus of noa vo-
latile achl (ef the sikalotio volume in

F ELLDRUERD

prlocie stenond {3*)). Tha tise s BE 10
positire valuew was folloned by s masked
decresee {n \AE and a aimuitancon b
erease in potasaum exeretion.

Finally Fig 3 demomstrates & alight
potackdotie metaholle alkalors Lulieg
34 dayn

In 2 jofants a rufficdent nember of o
*crvatins were made doring the patad
dotic phave to justify & partrtion b proep
with and without such poviacklotic als-
lovh In ten of thee (4 L) & chencten
dic poracidotio displacement of the BE
lines towardy alkalntie values (Fig 7) o
demonrirated which could hot be atirk
buted to overdowge of bicarbonshe Th
pottacsdetie BE valore are scen to sette
at u level alboat fonr mEqh shore te
normal menn {Fig 1) for a couple of dim
asd finally drop to the normal nsge

In soven of thew infant serm s &
terminations were made an admbvion. 1t
fice this value maged from 15718
mEqfL In one Infant (Fig 5) with se &
tlal serem \a coneentration of 136 mEat
& tentative disgmnrs of transitory sdre
costical hrpofunction wa made whik te
fast patient & weekoid gil with O
ententis, jrevented with & weram AN
136 mEQ/T Durmg the firt 4 hours, t9¢
whanteaf Fig = mere aven on suatenf
6.3 mEq/hg (sdmslon weight) of sde
(rurge 2 %1} and 1.8 whq/ig of poti*
um (range 034 ) o dreawion . 18

Fig 4 givew acid base valnes and s
plementary ekectrolyte dats of 8 &
oid malo infant with cultare pegeli
gastroemterttis and hypertanie
tron. He had been vomstmg for foer X
five diys poor to edmrwion  od bad 9%
ing the ast 00 howrs pamed @ 16 w6
and liguid but oot watery etook. 0 8
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mimion be was tired and exhausted with
doughy* akin texture and Kowmaul's
respiration. There were no coavulsians
1t fa seen that In spite of & high serom
sodfum level very littlo sodium appeared
in the urine during the fint four days
pomsibly imdicating that hypovolemis,
rather than hypotonieity s & primary sti-
mulus of adrenococtical aldosterone re-
lcase Evidently loss of hypotonie in-
testinal flusd [45 57) in the presenoe of
renal tobular sodiom coneervation may
Jead to hypertonis dehvdration. The BE
responded rapidly to intravencus blear
Lonate therapy but during the following
three days the renal NAE eontinoed at a
high rate in spite of prevailing alight post
acidotic alkalosrs This may indieate per
sistmg intracellular acidosis. During the
first four periods of urine collection (fret
80 hours, of Flg 4) this Infant retained
prroximately 00 mEq of base but only
balf thie amount (approx 46 mEq) ap-
peared in the extracellular compartment
caming a rie In BE from —%0 6 to +..4
mEq/l

The opposits sitoation, Le large urinary
losmes of sodium in & hyponatremie infant,
is shown in Fig & which concerns » 3.
month-old girl with Coll enteritia weighing
on admimdon, 5.5 kg. Following & short
(3 days) period of diarrhen, vomiting and
lightly raieed temperature, she wis ad
mitted in & coodition of moderate hypo-
tonte dehydration. Bho was not shocked,
drank eagerly and was given Arcbont
8, orally Durmg the first 10 bours, ahe
passed 0 liquid but not voluminous stools
and 50 m! of an acid urine (pH 5.8). The
AcTUm UTes conctntration rose from $4 to
148 mg/100 ml while the BE decreased
from —9 9 to —14.8 mEq/L.
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Twelve hours after admimion, she vo-
mited and sppeared worrled. The tempe-
rature rose to 39.5°C and half an hour
later she was deeply shocked with dilated
papils, coolish, grey skin, and generalired
convolijonr. Following intratibisl Infec
tion of wuter-soluble hydrocort bate, blood
and bicarbonate a polyethvleno eatheter
‘was introdoced n the vein In front of the
rght tiblal malkolus and intravenous
treatment was maintalned for the pext
four days, during which the patient re
mained uncomscious with repeated eon
vuhire episodes. The spinal flud was
normal.

During ths latter half of the first 4-
bour perlod, po urine appeared although
aboat 500 ml of flaid wers mfused. Sub-
sequently diurests recurred, bat in spite
of s satifactory flow of urine (3-600 mlf
day) the serum ures level remalned high
for four days (148-150-130-"6 mg/100 ml)
suggesting in retrospest & “Jower nephron
nephrosts” Durmg the second 24-hour
period *0.8 mEq of sodium werelost in the
urine (urine sodlum 61 mEq/l), while the
serum Na level dropped from 1 4 to 116
mEq/l. Furthermore the initial decrease
in BE memed out of proportion to the
rather small volume of Intestinal flaid lost
in the stools. Hence parenteral factors had
to bo comidered, and trestment with

acetat {DOCA) and
xmall volumes of hypertanio (10%) N C1
‘was initiated. On admission, serum potas
alum values were normal, but subsequently
hypolalemis (min. .8 mEq/l) developed.

Thi rather complex sitoation which
Inclodes initial electrolyte deflats, con
tinued diarthes and admmistrstbon of
hydrocortieate, DOCA, hypertonle sline
and potasinm, makes an exact eveluation
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of adrensl and renal conteitration to the
pattemn of efectrolyte di turbance reen In
this infant extremelv difficult 1ot it scemna
{alrly certaln that tran fent renal tabolar
damape was involved. Apparently ineffi
clent renal NAE sihded to the acidoals
during the firt davs and ealled for extra-
renal correetfon

The patient recovered gradually and was
discharred  after four weeks weighing
063 kg Oue yrar later she appeared In
excelient bealth apart from pemsisting
electroencephalographie changee.

Diccusjon

Lereral fuctors ruay contribute to the
mriabolic arkdonis regularly seen in fnfan
thle gastruenterith

1 Excensive Jowes of Idearbonate-laste
intestinal flukds overcoming the remal rom
penatory mechankma are generally held
responsibie {11 15 43 43). In the normal
state intrs individual day variatfoms in
the acid base status {30] are quantitatively

~.in<gnificant while the urinary output of
vet ackl largely equiralates the amount
4 pon volatile sekd libersted by protein
cataballvm. Thus, tho simultsneons effu.
mon of HCl by the gastric mutoss and of
Licarbonate by 1he pancreas liver and
intestionl glands appeom to Lo well Lo
lanced againat the absacptlon

T XLBEBIRG

of the gastrie ouipat of H* eaapes sb
wuption and ackdovis enenes, In fofer
thous pastroenteritty relntive achyls my
serve to sugment the effect of this mechs.
niam

Evidently the above expontion premp
et & removal from the extrseelichr
flukd of the H+ and HOO; serreted inis
the gastrointetinal tract 1 the H ant
HCO, Jons are consklersd to be penered
locally in the glandolar epithetinm, & be
comes nevewart to postolate an equit
Jent addition of HCO, or H¥ 10 the exin.
cxliular fluid {ae In the care of the remal
tobnlen}

Thr position of fecal lomses of hicerbo-
nate se & major eawse of the seidost ac
companving iafantile diarrhes was el
tnged by Teree o al [56] whe Ba
araltals of 31 stools from *7 infants ¥ith
dlarrbes found pH values brtweea  $asd
~.2 and very Jow bicarbonate rovcets
tione, Howerer s correctly polnted omt
Uy Harrison [16), bacterial {enmentstes
of unalrorbed carbohyidrate in the cols
with resulting production of ko
quantities of organte acids mav seriooa”
laterfere with any interpretation of rut
ool data. It should be apprecisted th?
excretion of Liearbonste (in urine er stoch)
from the extrucellaler compartmen repre
vents & lom of baee irreepective o 39F

imu} toss of COy.

of blearbonato taking placeintheintestine

In schylic states, an increased intestina}
biearbonate sbsorption woukd seem to ac
count for the malntenanco of & normal
neid-base status, while in excesire vomit
lng of gavtrie joico this absorption of 1
carbonate &  fastor in the production of
metabolic alkakmis. In disrthea bicarbo-
pate excreted fn excess of the equiratent

11. Dehydration and hypovolems witk

tation

nod tiwue hypaxis might kesd to neeoms
lation: of lactio ackd. Beveral writers base
emphasired this possdbity [4, 8 *0b b
corelations of the BE and lactate bred
in infantile diarrhes have not been P
liahed. 1f excemive productn of laet®
acid wers the main cewse of scidosis B



METAROLIC ACTDOATS I INFASTILE QASTAOESTERITI

miantile drrhes with dehydration, the
ectdosls shonld be promptly roversible
upon rehydration, and bicarbonate the-
rapy would be expected to act more -
pidly than lactate therspy—and shoald
be followed by au almost equivalent
alkalosis

I In serere dehydration, deeressed
glomernlar filtration rate, water conserva-
tion, and oliguria may sericoaly Limit the
renal NAE and so omtribute to the
maintenanes of the acidotlo state, of.
Fig 3 and Tablo 2. In sorme cases hyper
kalemia may cause further retentfon of
hydrogen joos.

IV Dlarrhes, infectian and therapeutic
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predominantly extracellular The data of
the present stody do not sappoct this
point of view Darrow s approsch to the
acid-baso statms in infantfle diarrhea was
of an indirect kind, and the balance dats
[9] to which Darrow referred show an ex
cresive retention of eations (Ve +K) over
that of chiorkde—indicating, in fact, a
primary loss of hicarbonate.

VIL In 104_ Botos df af [B4] In experd
ments with rabbits, showed that intrave-
noos infusfons of hypertonts solations of
XKaCl, suctose or ures gave rise to & meta
bolio acidoshs which was strongly corre
hu-dtot.bcd.:g:rwo(axmcelhhrhyper

L hisved and which could not

withdrawa! of oral fecdings may resglt in
starration and increased breakdown of
timne protetns with resalting riss fn endo-
genoms net acdd prodoction. This may
mereass the effects of sn impaired renal
response (I1T) consdderably

V Btarvation may further lead to ke-
tcouls, and even this mechanhm of acxdosls
has received some attention. It has, how
ever been rejected as quantitatively unfm
portant [12, 24 .5}

V1 With severe dehydration and shock,
impaired adrenocortical function and “lo-
wer pephron neplross™ may add to the
scidouls (Fig 5) and also the possdbility
of cellnlar losses of H* to tho plasms
(o . in respanes to cellulsr hypoxia, hyper
tonlcity (VII), o sdrenocortical hypo-
fanction) should be given consideration.
Dwrrow [8] matntained that the scidoais
i dependent on relative excess of chlocide
over sodium dus to tramder of sodinm to
the cells during dehydration. In modern
terminology  this would imply an ex
changs of celular B+ for

beexphlneduld.l}uﬁmeﬁcd.’l‘hucmno—
laribes at which significant aculosts oo
curred were of an order of magnitude
which may well be encoantered in infan
the hypertonic dehydration. Botos o «f
attribated the acidosis to & transport of
hydrogen jons from the cells to the extra-
cellnlar flaid,

It was not posible in the present study
to establish & convineing clinfeal analogne
to the experimantal findings af Sotos o of
The very stight negative eorrelation be-
tween the BE and serum \s values of Fig.
2 is more likely dne to the fact that while
high serum Ns values are always indlen-
tive of rather severe and protracted loss
of intestizal fluids, normal valoes offer no
cine to the severity of the illness or the
state of hydmtion. However these data
do not exclods a contribution of hyper
toniaty to the anidosis in cases with sorere
hypertonto dehydration, and the posible
amactation between postacidatis slkaloals
and hypertonldty (p 160) as well as the

in distribation of the

s udthnm}ﬂngnddmhlhmldba

toulhndcﬂdtoh-erredbetw!mtbo
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cnees illustrated in Fig 3 and 4 might Le
Interpreded in favour of this posibility
Dot sgain, H hepertonieity were s main
cause of acklosts in some easen, this acido-
sis should be predominantls extracellolar
and the grow eatimate of total base reten
tion Ly the infant of Fig 4 definitely
saggesta the existence of an intracellulsr
acidod«  Further stodies are  cleardy
needed

More than forty vears ago Friderichsen
[1-] uling an eqailibration technigoe
stadied infantlle ackdonks {n termoe of the
reduced hydrogen value” (now pH,,) cal
colated sccording to Hawelbalch [22] a
quantity comparable to the standand bi
carbonate  of Axtrup [27], and ho waatle
fiest to recognize the phennmenon of post
acidotic alkalouis in infantile gustroenter
th. Friderichen con<ilered this alkalosk
to be due to  ULiological overcompena
tion In fact the persitence of a mid
deqiree of metabolio ackdosks through se
vers! dave (Fig 7) might suggest thst
during thi period the neatrality regulat
Ing functions were aiming at & higher BE
kevel Powible A secondary adrenal cor
tical hyperactivity induced by the strems
of infection, dehydration, and acidoni
miglt perait long enough to manifest
itacll in a alight postacidotio slkakoshs

An alternative and perhaps mote likely
explanation of the postacidotic alkalosis i1
that it may be due to proteacted potassiom
defleleney It has Ixen lmown for mome
time that the administration of rodium to
potamium deflclent patients and animaly
may lead to aggravation of potawium
depletion and olkalows [3 8, 20 36).
Cheek [3] compared groups of infants re
covering from acidovis due to gnstroen
teritls. Beventy two hours after admis

T KILDEBERO

ston infants with & high sodlom fatake
(11-2 mEqfkg admbsion weight) duricg
the fint 24 hour (group 1) comidents
showed metabolic allalons, while kit
recelving bow (0-7 mEq/kg) inftla] soliem
losds (group I1) did not Bath groap vee
given 3 mEq/kg of potasium fn the fnt
24 hour period Convernion of the dats
Cheek by means of the alimument noes
£ram of iggaard Anderen [51) shon s
this postacidotic alkalosls wa of gute
the same order of magnitude as that shovy
in Fig 7 of the present paper WWhik the
inftial wodium intake of the hfsnts o
Fig ~ corrcapond  to the Jow sodfo ked
of Cheek s group 11 the ratlo between ick
tial doscs of \s and K is more similar te
that of Cheek s group T At anvrate the
quantity of potawinm given, in the fot
24 hours, to the patients of the prevest ©-
Hev §+ prohably well below optiomm. 1t
tho large serice reported on by Schlear®
et al [48] postacidotie alkalons was s bt
quent finding a few dsyy following adxi-
sion, and aleo In thew Infants potasicn
deficiency mas have been responsibie
A4 mentioned above sereral autbo
have claimed pathogenctic dguificence &
accumulated organic ackds to the dereley
ment of acidosts kn Infantlle gastroeatrrt®,
and postacidotte alkalos n bicarboott™
treated patients might be taken as iadiet
evidenco in support of this
Following neutralization of the s
non volatile acid by bearbosate oTF .
nation of th organio anlocs might ¥
give rio to & transitory metaboic 'D‘b' .
loun However the lnhnhd"dﬂ*d P
Friderichaen [1 ] recerved no b therti g
and tho rather uniform Jevel of u’”’“‘“:u
dotle BE lince (Fig 7) jn Intantewith &
ferent degrees of initial acidoss LL

f
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Qdifferent amounts of bicarbonxte b equally
(meopaatent with this hypothests.
Parenters] base thempy fn dwrrhelo
wcldoats was made widely known through
{ho works of Hertmamm {18 1) and was
introduced in this coontry by Kik [3M]
Someshat dbscoursging resulta of eady
wockers were later attributed to {aflore to
repair the accompanying potasfum defi
at, and for some Tesrs base therupy fn
misntlle gastroentertis was to some ex
tent diseredited {3 81

However Tens! cariection of severs we-
1 bolic atidows i & 3}ow process requinng,
a3 8 rule several dasu and &, furthermoce
dependent en peoper relydration snd re-
parr of existing electrolyte deflcite. It ap-
pears to the agthor that thers exists no
good resson to withhold initisl base the-
m™pv m the mansgement of infantile diar
rhes with acidosta. On the eontrary mch
therapy may conmderably improve the
chanes of survival. Recemt vears have
brooght mew aod more precise informa
1o coucerning many aspects af the
phvsiology of the aodotie state Under
trions experimental and clinioal condi
tos, the following changes have been
related to & decrrased pHL “Tratwminers
lmation with cellular lowes of phorphate
{47 507 and potassium [*8 50], hemocen
eentration [T} pronouneed increase in the
plasms eatecholaming Jevel {7 41} —per
baps 10 consequence of a decreased Tas-
calss (.7} snd ewrdiac {7} responaive.
Dew, decreased  mplituds of Jeft rentri
cular eontrastion and redoced coronary
T {41, mereawd adrenocortical releass
T hdrocartisoot [35), deereased plarma
Mmbmdjn‘dtbmﬁhm,“n

Acte Padesirca Boand mericn Vel 54
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and Inhibition of the cellnlar lactie de
hydrogenase svstem (30} ‘These findings,
and In posticulay the evidence of progres-
sing circulatory impairment with low pH.
values, rerve to empbashe the importance
of early correction of severs acidmls. As
regards the acidosta of infantile dinrrhes
rehydration, initlal correction of the acido-
s under close Iaboratory monttlon snd
early edminitration of potasdum accord

g to current principles x ool sppesrtobe
the treatment of chokee (53] In the ma

mgement of scidosis with nomo- or
byperosmalar dehydration, THAM (40

60] may prove valusble lut the clinical
e of this amine buffer awnits farther
exploration of its pharmacological proper

thes and toadefty

Summary and Conclunons

Bevere or moderste metabolls scidosis
v damonstrated in 343% ol 70 conse
cutive cases of acute gastroenterits sta
died (nommal values are wupphed) The
acidods apprars to be primarily due to
intextinal losses of bicarbonats but se
eral factors (e.g. incremsed protein catabo-
Yoo, reval and adrenal hypafanction, the-
wus hypaxia) may contribate The scidosia
appears not to be confined to the extracel
Iulr compartment 04 postacidotic me-
tabollo alkaluls, probably dus to g
tracted p deficiency (le defi
il supply of poteslum}, was noted in
soveral matances. Barly eorrecthon of
severe acklosis by paremteral sdminutra-
tion of base should not be neglected. The
Astrup miero metbod provides s nyetal
tmllntbemmdtmdmmnw
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Bcumd J Clin Lab Incowt 15, lLl'Gl.

— The Acid-Bas Simtns of the Fload Thests.
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CASE REPORTS

A Dew Type of Muungo-Encephalitis Ascociated with a Rhunovins

by A 1IOLZEL, PATRICIA A. SMITH aud J O I1 TOBIN

From the Hosth Holl Chillrrn  Hoepisal and Prblee Healih Lobovetory, Mowrherer

A large number of viruwce have heen
thown to cause  a~cptio meningiti  mnce
Wallgren [0] fint deretibed thi svndrome
but ‘o far rhinoviru~er have nat been
inclmied among the enual ageats During
100. we olrerved three children with an
unurual form of meningocneephaliti
which may have been due to infection
with an agent of thi gronp

Clinical Findings
Caw 1D T)

-monthold femala infant was per
ectly well antll threo days befoce admbwbon

howpital on 25v 6., when ahe started
omuting refow] her ferds, beeamo Huglom
and alroost motionkew.

Pust hestory The batn weighed 2380 £ at
birth and her mather wvd
Goll “ory wero normal Tho infant waa recsiv
ing & weaning dict and wms developing
normmlly Her okler mster and het parcnts
were healthy and without any record of re
cent Allnes.

On examination tho baby wes pak semi
comstose and reeponded only to painful
stumuht. Her rectal temperature waa 30°C
her palee rate 128 and resfurntion rat 4 per
minute Tho anterior foatancllo was halgmg
thero wes mome neck ngid ty and Remig
and Brodrimki's slm  wero posit e Her
plantsr responaes were floxor he  tenwdon
rellascs diminkhed and the tone of the

Jower Limlm slightly incresd. Tho popis
were contrscted and reacted stogmwbly ta
leght The li vr aodwploen »ece palpelde tro
fingerbreadtha below the costal margn. So
other abnormalities were deteeted ¢ et
tinae Her heul eireumferonce was 411 o
A few hours aiter sdmiwion the bt
bwvelopnl & aetiet of convuldons which
reepatuderl tempocanly to phenobarbetont
but contlnued 1 and an for the pevi 48
hours. Dhuring this time ophtbalmowopy
revealdd extensl v retinal
some elono 10 emmcly, others in arews swry
from them. With the ccmatkan of convalsios
tha temperataro retaroed to normal bt the
neek righlity persisted and the fontamede
remained {enso for some daye. A fortaiek
later the retinal haemorrhages wero sl
Jrrceent bt had dieappoaced hen exemiod
mx weoks after the anct of flinces. Altbowgs
tho child a general condition wis satlsdsctocf
It wa muspocted that sho might ha =l
fered some corobral darmspe however whew
reexamiped t
found to bo well and progresing nonoelY
Her hearing and vidon scemcd pormal €3
cept for an alternating siralwmne The besd
creumferenco waa only 444 em. D
her stay in hospital repeated Mantou  tesd
(1/1000) wero negative as wete rey €5
nination of ber skt I hearé and king~

Labaratory inreshigniions

CBF 582 20 coll (90 & lympboryted!
mm  peotcin 30 mg ., sagar 68 6
clilorkdos 00 g %
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A WEW TYFE OF MEXIXUO-EY EFHALITIS

CSF 8163 2keucocytesfmm 416 RBC/

Hoamoglobin 25 V.62, 8.4 g/100 ml.

Trhite cell count (1) 2Av 62 22,800/mm
(60, L28% M3, (3) Wren
41,300/mm (N3%% L.58%,AL9%)

Piatdets  293,000/mm® ESR {Micro method)

Coss * (0 1)

A six month-okl male fofent had ben fn
gooxl hoalth until two daye before admimicn
on 1862 when ho reostyed his first injoo-
tion of triple vaccine (D.P T ). Pour hours
later ho begsn t whimper became very
resticm, bt continued t  take hia food for
the novt 24 bours, when ba started vomiting
and & fow urtionrial wheals appeared on ne
. After a relatively quiet night tho ffant

and thers wa no histary of recent Oinews
among hw family

O exomination tho pathent kooked very
AL, with his eyes rolling from sido t side
Hu fontanells was befging his neck wiff
Drdzinski  sign wea strongly positive but

e were congested. e tendon reflexes
and plantar responses wers normal, o
farther abnormalities could bo found fn the
other systems. His temiperature was 39 7°0
amd pule rat 180 per minut  During the
fust day m howpital the baby developed &
fno petechwal rash on his anme, legs and
tnmk, and this lasted for 24 hoore B be
caow comatose hi temperstore roso to
405°C and he bad  series of minoc fite. His
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bdomen becams distended and he vomted
some altered blood. Antipyretc messres

sions stopped and consclonsness retumad
alowly aver a perod of & fow dayn. After ane
weak a small ares of redocse wwa found
tempocal to the left diss and two days later
oxtensivo heemarthages fn both retinee
similar to those seen In Case 1 A aow
nystagmas aleo eppeared st this time
During the pext threo weeks the patient

d, the retinal b orrhe clearsd
bt the nystagmne persisted and was still
present ten manths later At this time the
infant coukl st up without support hed
siarted to ermwl, but was still unablo to walk
oc talk. His EE.G was nanmal and his bead
ciremmaferencs 463 cm. It seemed that the
einld ¢ development had been delayed by his
fllnewn, but thers was no gross mental retar
dation.

Laboratory  vesigations

CBF 18.x.82 217 cells (70 % polymorpha)
fmm  protein 35 mg %, sogar 3 mg %,
chlorkdes 740 g ..

C8F 71x.62 4 lrucocytes (mononnckear)/
mm® RBO 43/mmme protein 20 mg/100 ml,
sogar 62 mg/100 ml chlocdes 730 mg/
100 ml, glotmlin—n inerease Culture—
Do growth.

Hoemoplodin
Rh. neg

TWhite coll cownt 18362 17,000/mm
(¥ 62+, L.34% 3L 1% Tark celle 3+).

ESR (Mlcro method}
50 mm in one bour 23.X.62. Tokal eerum
peoteins 5.8 /100 ml serum albumin
8 g/100 ml, mrum globalin 3.2 ¢/100 ml.

ARwm jglobolin 0.8, « globulin 037 gf
100 ral, «, globalm 0.4 g/100 ml, 2 ghoba
Im 117 g/100 ml, y gobuln 117 gf
100 ml

8.4 g/100 ml Blood groop A

Bacitriological stuminaion of the throst
and stool produced no pathogens and &
blood eultore was negatice.
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Care 3(D C)

A twenty nme monthokl fant was ad
mitted on B.x11 . to & peripheral homial
wit! a three wecks hustory of Twtbenaens,
anorexia, froquent vom ting and bronchithe
which had been treated by the family doctor
with penieiThn,

Tost history H had been del oned Iy
Carrarcwn acction at full term. JHix birth
weight was 3015 ¢ The nrcoat 1 prrsod was
unevent! 1and he memad ta have deteloped
noemally exerpt for some delay in talking
H  had no severe Tinem previously

When firet s be ppeared irritable nale
snd letlvs The head circumference was
8- em. The pupdls were equal and reacted
to hight The find and cranial nervTw wers
pocrml. There was o nevh Aerd ty and be
coukl move his limbe freely though mome
depree of ataxis was poticenble The musela
toue of all the Imbm was conudrmbly
seducel, Hiv commeromsnons w as clouded bat
he reeponded shen called by hiv name At
tien he mad  grumping efforts with hw
hands when objrets were placerd! before him.
Tendon reflexen were brrk.  Itadsological
exsmination revealed & cervical spina bifida
ocenlta. In the counw of the next two deve
be developed a mild Jeft hemniparends, retinal
changre beeame visible mhich could not be
readily interpreted and as the Jumbar pune
turo revealed a pal ‘morphoauciesr pleocy
todn he was transderred to a Deurowurgical
umt on 8.x1r G2

Thers the prescnting signs weee sl the
extrernn Jthargy and irtitabalite Mm dilated
pupils did pot resct to any but the strongest
Lght and then only minimally The fundi
abowed corly pupilloeders on the feft mde
and small haenorrhages throoghoat both
retinse s third of thess scemed to have a
yrilowish whitich centre Iying @ or an tho
wall of & vesw! 3Many of the haemarthapre
were npot I the vicinity of elther vewsel or
disc. The matculs arcws remained clear

The mscular hypotonia bad iocressed, so
that ho wss unable to support his bead and
tho staxia of the upper extremities was more
striking The tendon reflexce wore atill brisk,
the abdomnal reflexes sbeent and both plan

A MOLILLL, FATRICIA 4. SMITH AND J O'H TOBLY

tar reflexes extensor During the folioing
five davn {rowalness perursted und vomfting
recurred frequently A proerabeed convel-
slon was controlied by 2 md of paraldebyde
intramuscularly Two hours Jater be wd
denly collapeed with persods of apnoss sod
frregular repirations interthanging. The -
ercaacd paplllordema fndoated a further e
in ntracranial prownire which was relmed
by ventriculas tap and release of 50wl o
ckur CBF., lter which the patiet reguined
k A} cuk hy shos e doda-
t tion of the lateral and third ventncks sad
changes kn the skofl wall beiow the torreir
supprstive of an intraeranual derookd ey
Cranlotomy wa cumed cut aod  lum
thin wallel eyt removed cootainmg ps
srbaceous material and hai
The postoperative period was rather
stormy and there was only a very dow i
provement One month after operation the
chik! waa discharged home Recovery cow
tinued at home though ataxia in the wppet
limle and particolarty in the it am ™
rmatned obvioms, However two montbs afer
his setum home signa of increased fut e
nial promeure became mantfest again and
ventrculogram  bowed 8 preatly dilsied
right \ventricks The patient was resdmitied
to hoprtal for the msertron of 4 low presess®
Holter valve and subrequently rade good

ProgTra.

At his last attendance in the outpatest
department & yrar after hw firt admcmot
ho appewrsd to walk normally e b
hands without signa of atacia or tremor 84
his sprech was developing at e sstidsctay
rate Findings on nearologeal examintteon
were noTmal.

Laborntory inrestipstions

Ilood wrea 13 rog/100 ml.

lood grewp O Rh (D) pos.

Unne “Nothmg aboormal detected-
CBF 8xu0_ LD 40 ecl (13 PAT
et e 53 e - T
50 mg ., chlocides 50mg DoV

globrlin
CBF 117 82 1P 12 smphocyies'
6 MBCham® protein 20 mg - Peadf




A XEW TYPE OF MENTXGO-EXCETHALITIS

test—{aintly postive Culture—no growth.
Cram st scen.
OS8.F 20xm.82 From right and left ven
tricles. Clear colouricss. 3 Iymphoeytes/
rom* proteln 10 g - glocose 78 mg
chiorides 885 mg o Pandy s test—negn

tive

Dleod 0x11 82 Haemoglobin 76  Whit
ecdl count 13,700/mm* (\ 8%, Lo 17
AL & ) Blood cultaro negative.

E.EQ 153762 The resting record sho-
wed high voltegs theta and delta scthvity
damh.nun.nue-thmuahommem
eord. C b

11

The agent (G.L virus) produced an entero-
viruy type of cell degeneration In the
monkey kidney cella. This change was
produeed appreeisbly better when ineu
bated at 33-34°C than at 37°C when cul
tures were rolled rather than left statio-
pary and when the blearbonats concertra
tion was kept below 008 .. Althongh
some cytopathic change coald be produced
under normal conditons, it appearsd
muchq‘u.{:ktfnndtolhlgberﬁtnrhm

normalities bt o fooal ot bootmal par
axywmal dwcharge The findmgs are non

31.x11.62. Teroplaswd. Dye test <18 and
Complement fixation test <1/4. Pus from
eyst Gram numerous degenerst  pus
cells. Gram.positive cocel in patr end
clasters, Gram postive sbort fat and fila
mentoms baeilh, Gram oegative bacilll, Pri-
roary eulturo—no growth; after enrielmment
—no growth.

Cyot from bra  The histological picture was

Virus investigations

During 1002 and 1003 the majority of
children entering Booth Hall Hoapital had
throat swabe taken in the admisdan room
when first seen. The swab was used to
inoculate ooe secondary rhesus monkey
kidoey cell entture and coe Hela eell
cuhture which were then held at 33-34°C {n
roller drom, this sppamstos being kept in
an {noubator in the sdmission room (Holzel
et «f [3)) From such a ruutine throat
swab taken from Case 2 (G L) on the
third day of Oiness, 8 cytopathic agent was
isolated in the monkey kidney cell clture

eald™ eonditions (Taylor Robin
son & Tyrrell [B]) were employed. The
agent was Dot peutralired by antisers
aguinst the poliomvelitts and Coxeackie B
viruses, by Coxzackde A7 or AD antieera
or by antisera to ECHO viruses types 1
to 28 ot Frater virus (ECHO typo 30) It
was acld-senartive bemg destroyed at pH
4 In 34 hours (Ketler of ol [4) The
agent was reakstsnt to ether did not
bhasmagglutinate human 07 guines pig
ar fowl erythrooytes, oc fix complement
with adenoviros antisern. It did not peo-
dace s cytopathio effect in primary human
amnion cultures (Hayashl & Logrippo [ 1)
but grew well in the YL 38 line of kuman
embryo Iung cells. It produced s partial
cytopathle effect In *Bristol” HeLa cell
cultures maintained in 0.3+ I

in Hanks solution containing 0.08% be-
carborate and .8% embryo calf serum.
This partial cytopathic effect did not alter
oo reps d passage. The max: thre
obtained in mankey kidney cell cultures
was 10°ICID,, per ml Its growth in
monkey kidney cells was not affected by &
concentration of 1804 2 ( hydroxyl
benryl}-benrimiderole (HBB) per ml In
coatrast to local {solates of ECHO virnres
types2 6 14 18 *0 _J and of Coxmaclde
viruses types BI—+4 which were all Inhi




re

lited bn thfs amount Twao rhinovirases
HGP and 8N  which were need as
controly, were alo resjstant to thi con
contration of HBB (Lggers & Tamm (1))
Tbe npent paced through a gradoeol
membrane with an avemge pore diameter
of . mu These charmcteristios woukd
indicate that the virus (G I) wat an M
stratn of rhinovirus. \o evtopathle agent
wns j-olated from mamples of stools taken
from this patkent doring the sccond week
of his fllne~ No complement fixing anti
body to mumpw or adenovirms was found
In his or the other patients rer

v virus way Rolated from throat swals
taken either from Case 1 during the second
snd third weeka of her Hnewe or from
Case 3 doring the fourth and fifth wecks
of his filpewt, No virus was found fn re
pedted faceal mamplen taken from either
patkent duting the same perrods.

Neutralh ing antibody mudices with € X
virgs were dopo on the ecra {rom the three
patients ard from a small group of poemal
subjects  Four fold dilutions of the pa

Jhents pers (14 t> 1/4090) were mixed

th an equal volume (00 m) of 8 G 1
virus suspension contslning approximately
00 TCID¢, and held at 3™ C for 45 minutes,
Zero point five ml of each vires/serum
mixtore was added to cach of two rhesos
monkev kidney cell enltures and ineubated
at 33 C, the tabes Leing examined &t thres
and seven dave. The 50 end point of
neutralization was ueed to oxprews the
perum antibody Jevel A similar method
was need for titratmg sera from normat
subfects but only one monkey kidney cell
cultorn was used for each sernm dilution/
vires mixtore The aerum titres for these
latter subjects were given as the highest
ditution inhibiting virus growth The ant

\ MOLIEL, PATRICIA A AMITH AXD J O'H TOBIY

Tante 1 Nextralizing antidody titres s 0.1
e

ferum sminple
Caswe 1 2 1
1 Hi$ 3F i (18 -
R (6 1pse (1) -
3 HISt( ) L3t (41} 314w

Thays aller cuwt d Minew,

TaaLr * Nestraliang antitody (2res
G 1 rirus 1n mormad anbpectt

Are

Antibale

tite  imthe 3 l2mthe 14500 >0
ey — - H
17238 - 1 - 3
e —_ 1 4
ins t - t
0 3 — - *
“Ha 1 ° 3 1
Total ® 3 . u

body titrow found in the patfent are e
in Toble 1 and for the other subjects B
Table 2

Diecu sion

As the syndroroe described her® p>
duced chavges In the retin ey weit B
thro central nervous ayatem, we have celvd
it Retino-Meningo-Encephalitis.

The onset of the illness was erther et
or subacate Tomiting listiesmness,
alons, coma of varyiog durathan and 02
signa Delng the ehameterlstie clinical i
tures, Tho mot striking eye change ¥2*
form of retinapathy asociated wHb bar
motrhages of varying estent Tesapor?
loss of the paplilary reflex oocnrred 6%
patients and horizontal nystagmes 12 14
third Resolution of the retial hafmoT
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hages took from 3-8 weekn Increased
intracranial preseure wus & feature of all
eases and although neck rigidity did occur
it varied & great deal in severity After the
acute phase the EE.G did not show any
gross abnormality and there was no re-
currence of the canvulstons durmg the re-
covery period. In one pathent immunma
tlon with triple antigen seemed to act as a
precipriating factor a9 did an fofeetion of
an intrecranial dermoid eyt in the patient
with & cerviml spina bifids ocenlts

In the latter infant (Case 3) there was »
disconcerting overlap of
doe to two disease procesees affecting the
central nervom system almuttancoudy
However it wonld seem that the initial
phase of the fiiness was the resalt of a
virow infeetlon, since the CB F pleocytosis
of 40 eells, which at first comlsted largely
of polymorpho-nuclear cells, fell to 12 cells
(all lymmphoeytes) within & week and retur
ned to narmal in the eourse of a further
ten days. During this period the retinal
haemorrhages, which we also regard as
attributalle to the virus lofection, re
gremeed, whilst the papilloedems, and
otber signs of rateed Intracranial pressure
doe to the infected cvat Increased.

The total whits cell count was ralsed in
all cares, ax was the erythrocyte sedimen-
tation rate in the two cases In whom it was
determined during the initial stage The
cerebroapinal fluid showed somo degree of
pleocytovia in all the patients

A rhinorirse was Bolated from the
throat of the only ease tested in the first
week of the diease but all patlents
showed wom rive in 0t body to this yrus
during their fllness. The Tee in two pa-
thents indicated concurrent infection with
the GT virus during their iliness while

13

in the third, who was not first bled ontil
the end of the third week of fllncew the
rise was suggrstive of recent Infectlon with
this sgent Another rhinoviras (S
straln) serologically distinct from G.L
viras was bsolated in 106_ from the throat
of & two-week old baby who died shortly
afterwards from encephalitls and the rela-
than of thess two agents to other cases of

thy occurrting unce Is
being investigated. It i not surpeidng that
a rhinoviros eonld cause occasionally o
Tore scrions disease than & common cold
s it would merely be following ths pattern
of many other virna infectiona.

Becauso of the multiple sero-tvpes the
molation of virus Is esential H the neces
sary antibodv studies oo cases of meningo-
enceplalitis ere to be pursued so that the
role af rhinoviruses in this syndrome ean
be conftrmed.

Unfortunately nose and throst swabs
Tust be taken early in tho disease for suc
cesatul wolatians to be obtained. Both of the
thinoviruses bolated were from specmens
taken roatinely and not from thos taken
becanse of the patient x discase It fa of
Interest that the only two straine of hino-
Tirus jeclated durmg 1062-63 from over
2,000 children admitted to Booth Hall
Hospital with respiratory and other di
scuses, ard investigated for virus infection,
wero both from ceres of cemtral nervous
aystem discase

Antfbodies to G T virus at varom con
centrationy wern present In thirteen of
fourteen adult women, but onlv n seven
ol twenty-one children, aged from four
months to six years. This would Fuppest
that slthough thir virocs was present in
190. it may not have been bout for & fewr
jears In the Manchester ares. The low
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content of antilods found o the infants
ander four months was considered to be
transmitted maternal antibody rather
than their own (Table 2)

Although abrolute proof of the aetio.
logical role of the rhinovirus jeolated in
caming  retino.meningo-encephalith
alment the concurrent {nfection with it
mav be more than a colncidence

Summar,

A hitherto unrecognieed form of me
ningo-encephalith asociated with retinal
changes has been described in theee pa
thent It was amociater with concurrent
infection b & rhinovirus (M atrain) Seo.
lated from the throat of one of them, and
it1 pomille that this virus was the caneal

4 HOLZEL, PATRICIA 4, ENITH ANXD J O'H TOBIX

sgent Antibodies to this vires were abo
fonnd in a number of healthy subjects,
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CASE REPORT

Congental Type of Generalized Lipodystrophy

by KON\STANTIN B. CHORE)IS, BASIL CONSTANTINIDES
and CHRISTOS A. KATTAMIS

Frem Ths Departmont of Prdsatrics Unicrrsity of dshens. Directer Profeser K Chorenls

Bince 1850 Seip has dewctibed five pa
tients with & birarre sypdrome, of obweare
stiology charsctermeed by generaltzed 1
podyatrophy increased growth rate and
acromegaloid pattern large hands and
fest wdvanced bone age and dental deve.
la;lnrnt mmhrhnrrhuphylnmnd

glyeogen, b cornes]
opacities, skin p{gmrntlﬁon dry coarse
skin, hypertrichosis and phlebomegaly

[V ]

In the liternture the syndrome is refer
red under a variety of titles as, undiag
nosed endoctinometabollo syndrome [1]
Lipodystrophy and gigantiem with asoels

trice of the Univermty of Athens at the age
of 10 montha. Pregnancy had been unevent
ful, delivery normal and berth wreight 3280 g

welght normelly She sat at the age of 6
manthe and had the first tooth t aboat the
same thme. Tho et of growth was sccelers-
ted and sbo bed muscular hypertrophy with
increased mmscle powsr

On phymeal cramington tho helght wa
T8 em, tho skull cireumnferrnes 42 em and
the wwight 9450 g The suboctaneous fat
was lacking over the entire body and emecia-
tion was Becaase of the paucity
olb:hlmthopuluthdlpmpmid

ted end {festation [11], lipo-
dystrophle muscolar hypettrophy [10]
generalized lipodystrophy {13), congenital
muscular hypertraphy [6], "hypertrophie
muwulaire généralisfe & début précoce

veo lipodystrophy f clale” [5].

The clinical and lsboratory findings in
& young {nfant with the congenital type
of this rar diseder are reported in this
paper

Case Report

The paticat 8 Ch. was the first child of
normel parents with no consnguinty She
was admitted to the Department of Pedla

The
protuberent Lboumbﬂ.hm:unﬂnd-ndthe
Ahianinnlmmdﬂrld‘bh qurucum

(ﬂa lhtber'mmrhdpnnnﬂndhv
the rusches, with incresse of
their power Refleoss were normal The pe-
thent ahowsd acramepalobd pattern: ahe was
tall, with Large feet and hands end masro-
gn.mh(n,z)mmunm-bpmcm

over the extremities and
unth- beck. The scalp was corersd by
abandant, thick eurly barrs. Labla majors and
clitorls wete moderately hypertrophic. Yo
puble or axillary hatrs were present The
liver was palpable A grade IT blowing aysto-



Fig ! The patsent t 0 monthe

Le munour wa 1«0 heanl at about the 5th
ntrrcostal space by tho Left stormal border;
~blood pecwure wa increascd, 130 80 mm/Hg

Laboratory Datn
The urine was normal chemball  and
picallvy ch ography reveaked o
Light incTrase of amuno acxd exereiron
The blood cxammnation ahowed Hb -~
113 g%, WHC 10,000 per mm (peutrophils
*0 ., Iymphocytes 80 platelet in poonal
numbers, red eell morphalomy pormal) B3R
first hoar 10 mm.
Blood urce, 1 mm/100 ml Blood migar
88 mg per 100 mJ
Herum peoteine Total, 7.8¢ per 100 m!
(albamin 8.1 g globuln .. g )} P per
Eleet Albumin 50 . globaln
a «71%48 =71 f 33 ,andy 335
Serum chlocide 110 mEq/L, serum sodiym,

K. D CHORKMIS ET AL.

-~

Fig .. The patient at 20 wontks.

132 mEq/L, scrum potasioms, 8. mEaT
serum caleium, 105 mg/100 mi, e
inorganwe phaspborus 3.2 ng/100 mi. AR+
line phospbatase 4.3 Dodausky anka Totdl
hoketerol **0 mg/100 ml Total
91 rmg/100 mL

Blood lpograny Fruction
43 and g 304 ..
Liver function teste Thymol tarbadity 43
unite, rino sulfate torbedity 47 w4
ecpbalincholesterol flocculation +
Reprated eat mation of fasting blood s
ranged from 82-118 mg/100 ml Folov®
the ingestion of glocow (23 § Pt M
weight) the blood sugar roncentration 7%
from tasting vakue of 118 mg/100 ml 10 12
128, 117 1 4 mg/100 ml m 30 60, 150
180 minutes.

Unpary peatral 17 ketosterods were 3.1 €
pregusncdiol 002 mg, dehydro-cphans™

-2264 4
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Pag. 1. The schrotis skeleton; advanced booa age at 10 montbe,

sterone 08 mg/24 bours, Creatinine excre-
tion was 88 ma/kg/24 boars.

Tho bwsal met bobo rat  wes incressed
(~30).

BCG anxd CEG were normal. In opthalmoseo-
pee exarmunation nothing boormal was de
teoted

Sl bropey Bex chromatin waa positive
(Female) Bubeutanecus fat waa absent and
muld cderon of the chorlum waa noted.

Pk
d  diffuse of the

14 kg §bo walled t the age {13 montha.
Bhe Is very active but irrit ble The emacis
tion, the progerold fackes and the mrascular
hy are now moce 4

At the age of 2 years her bane ago corre-
#ponded t that of & ehild of 4 years. Labo-
ratory vestigetions were ratber kdentieal
t the previoms oorw, cxcept that holesterol
was foomd t bo 257 mg/100 m! total lipids
575 mg and 778 mx > the total proteins
8.5 g and lver function test showed  mild

heart; the skull, vertebrae and evtrermuties
rocmed sclerot  w th increased ealetum can
tent (Fig 3). An advance in oweon deve-
loprent corrcmponding t  the age of 3 years,
w  alo noted. Intravenous pyelography
s normal: barrom meal dockosed  typical
pectaro of d

The wicllipence quottent was withm normal
Lmst (1Q 90)

€1 sl Course The patient was follomed op
regularly  t 6 months Intervale Ehe  now
30 months old, ber heght w 98 cm and  cight

tmpairment (thymol turbidity =10 it )}
The blood presecro was incrrased t 160/
5 mm Hg, aod Liver was palpsble 45 cm
below tho contel margm.

F ther  blood was examined for totl Lipids
and were fornd ¢ be 600 mg per 100 ml.

Dieuuicn
Only a limited number of patients with
identleal or elosely resembling o nbeal
prcture have been peeviomly reported
Lipodvstrophy is the common feature of
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the acquired and the eongenital group
Most cases of the acquired form have been
deacribed in adalts amd were associated
with diabetes[* 7 9). The dJinioa] features
and blochemleal disturbances of the con
genital group bave been described in
detall by Reip {11 1 ). Lipodvstrophy fs
generalired and fs not restricted to sub-
cutanecous tiavnes, but affecta also the
mesenterfe and perirenal fat {10] Tho
atmence of fat (s responsible for tho ap-
pearanco of the face enlargement of tho
aldomen and phlebomegaly

In our case lipodystrophy was associated
with the most of the clinieal signs of the
stndroms such as, muscular hypertrophy
sdvanced omeous development aceelera
tion of growth with ggantism and acro-
megaloid pattern (larpe hands and feet
coarso faco features thick lips and macro-
goathia) moderate hvpertrophy of exter
nal genitalia without afgns of sexual pre
coelty pigmentation hircutiem with abun-
dant thiek and curly bair of the scalp,
enlargement of the liver and cardlomegaly
with elevation of blood pressure
3 Cormeal opacitics werv not present
and poeumoenecphalography which may
discloso bypothalamlo lesions {11} was
not performed.

There is 8 good evidenco suggesting that
somo cases of the cangenital group are
hereditary with a recessive mode of trane.
mimion with foll clinical expremadon in the
homazygous state and a disturbance of
Iipid metabolism in heterazygous one
This is supparted by the fact that In af
{ected families, &) consangumity i fro-
quent b) a second ¢hild may havo the
diseuse and e) the parents have some
degres of hyperipemia with a similar
pattern to that of the patients.

X. B CHOREMIS KT AL,

In our case the family hlstory wesnep
tive

The clinical and laboratocy findiogs o
that syndrome strongly soggest s hormooal
basis that can be attributed to hyperfuse
tion of the anterior pltnitary gland, with
simultaneous overproduction of at Jast
four hormones namely $TH ACTH, MSH,
and adipokinin

The hyperexerction of somatotrops ber
moie may Lo responsdble for acromers
lord gigantirm and muwenlar hypertrophr
adipokinin jor lpodystrophy hrperd-
pemin and fatty infiltration of the liver
ACTH for advanced bone age hyperid
chosle gonital hypertropby and high 17
Letostervid outpat and JISH for hype
pigrmentation [16]

Ax hasalready boen pointed oxt pnewso-
encephalography has disclowed aboorms
litles suggesting tho preeence of hyp
thalamie lemsons [11 19] It is reasesbic
to assume that a causative relatiomb
may exist between theso keajons and ante
ror pltultary hyperactivity This by
theais was adranced by Scip [11] and
further sapparted by the findings of po#-
mortem examination of one cuse thet
abowed leslons in the floor of the thd
ventriele hyperplasla of the basophil eelt
of the anterior Jobe of tho pitaltars guod
and adrenocortical hyperplasia [1 }

Furtlrermore the evidence that the o
genital group may have » genetie b
Justifies the oplnica of Selp that the ¥30¥
syndrome may be the result of
hyperpituitarism of hypotbalamie oriP®

Summary
A gir] 90 months old, with » mumbecd
peculiar featores incleding hpﬂt‘sf“;;‘:i

3 oy
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tmphy hirantism, hypertrophie gt'nh.].h

of the liver ad d orsecus
d.rrtlopmeut diaturbances of lipid and
carbohyudrste metabollsm as well as in
creaned 17 ketosterold exerston and hasal
metabolism, is desedbed. Moat of these
features were present aince birth. The
whole elinkesl and laboratory data indieate
that this case fs ldentreal to the \]
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iz strong evidence suggesting that the
syndrome results from hyperactivity of
the pitmtary gland and overproduction of
STH adipokinin ACTH and MSH. The
existence of hypothalamic letions may
play s peimary rele in the hyperfunction of
pituitary gland. It fs possible that the
condition in some cases is mherited as &

form of generalized lipodystrophy There

i 1 disease
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REVIEW ARTICLE

ACTIH and Cortteosterond Treatment of Infantile Spasms
with Hypearhy thima

b B NELLSTNOM and E. OBFRCER

Since the first report by forel In 1038 on
the remarkable effect of ACTH in the
control of minor motor sclzres manv
{nve<tigations on this thesspeatic problem
have appeared (1-2. ) The anticonvulsive
effect of hormone therapy ha been gener
ally confirmed ag ha jts ahility to reduce
or convert to normal the intense and chao.
tic FEG abnormalitien However some of
the fint enthudastic report of the treat
ment s beneficlal effects on pevchomotor
development have pot been confirmed
This ha east some doubt on the ultimate
value of hormone treatment but never
thelosw  some investigators Lave found
casen {n which the improvement in mental

) state has hoen remariable anid lasting
They conrlude that in this respect also the
treatmnent can be of great value Beeaneo
no more effective treatment exista for this
group of mevere epileptics. the general
feelmg is that a therapentie trial with hor
mones should be made

JMovt pobli hed serres hare been too
small to establsh which factars infleencs
the results of therapy Recurrence after
treatment has been dbscontinoed i o
commean finding and the follow up perdods
havo been too «hort in many studks.
However different statements about the
inadenco of relapses make it difflcult to
establish deflnfto concluaions on this point

Infantite spawms with hypuarhythed
are eplleptic manifestations that ean o
In divases of widely different etiolopes
This heterogeninty makes it difficskt 4o
compare dufferent reports and mav te
respon ible in part for the diffeing ther
peutle results, There I & trend to fisd
Letter results in fdiopathic epeper whe
rean the well-defined, degenerative beredo
familial dieancs have a poor peognod
The latter coastitute only & small propx
tion of all cases of infantile spasms.

Among other factors posdbly correlated
with results has been the time bipe b
tween the amset of svmploms and the b
tiatlon of theraps A short lapee be
usalle beon amociated with better I
salts bat this relation<aip has tot b
conststently reported.

A Bwedish cooperative stwdv o1 ¢
effect of ACTH in the treatment of fulu
tilo spavms has dealt with pome of thest
conflicting pownts and will be po
ehewbere A comparatively large mat
of enses has been treated in thie wadv
-\holrt‘riﬂl'h.ubvrﬂ1'1’-“'13‘:“"“Ch
arallable lteture cited in the 180
Medicns through Deeember 1961 T8
review  together with some of fhe &8
from the 8w edush cooperative stody forw!
the basis of this repart wlich analyseé
influenco of some of the previonls e
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tioned varmbles on the early resuits of
bhormone treatment. However when eva
luatmg thess figures, it Jo important to
recall that the report have been 1y
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bad oecurred, but there has generally been
DO reason t  believs that the injury had in

heterogeneous. Important data wre lacking
in many case historics and different means
of diagnostlo work-up bhave often been
employed Different clasafications and
evaluations, and different methods of treat
ment and periods of follow up examina
thon further camplicate the findings. Pool
ing such heterogentous dats can at best
oaly disclose general trends. For thisresson
1o statistical evalmtion of the pooled ma
terfal has been made

Material and Metheds

Thereview covers four bundred and seventy
cass in whoch the ehnical desetiption of the

ropetitive, aymmetrical,

of ahort doumation. In most of the cascs the
dincess had started In infancy and the EEG
corrompooded t  the deweription of hypesr
hythmaa. Findings from an initial EEG exa
munetion worn  vallable n four handred
and thirty two cmscs. Ressonably adequat

boat pay
10t bewst oo stago of tho dweass had been
obtamed m three hundred casce,
The ecarty optimal results of treatment
achseved during the mitlal cours of therapy
ha  been recorded in this matenal. When
vallable data bave alo been collected
about the persistence of the resclty in the
ferst month following tetmmation of drug
therapy Thre has made §t posuble t  esti
mat the mumber { recurrences after treat
ment had been stopped.
The pext wnwble analyred hea been the
etwlogy Here the cascs ba  been di wded
mnt  two groups (1) etilogy known or
probable and (*) etwlogy onknown. In this
respeet & known  etrology mewos only that
beain damage prior t the ot of seizores
1 €LI%T8 Aot Pardirsca Senndsnarsca Vol 54

mental
treated cases. In thia groop of “smown”™
etiology other signe of brain damags soch as
cerebral palay or slow pwychomotor develop-
ment before the aoset of the scizure disorder
bave been frequent. In the group of “mn
Lnown” eticlogy cass appear whers the
nfant has been entoely pormal in all re-
speets until the onset of seizrures. In the latter
group only eascs bave bren incloded w bere it
wa1 positively st ted that no potential
braln injfory had octwred. In many cases
the data have been inadequate and in wtill

etiological

Classification into 0o of thewo two groups
bas eccordingly been possible in less than
Balf of the oascs, Le. in two hundred and six
patients, Furthermore, the figures wiven
the early optimal roenlts of
treatment X atteoypt hae been made to
analyzo the resalie or soalyzs powmible dif

onact of symptome end Initlation of therapy
t%0 Imita wero arbitrarlly hosen the first
t one month and the other st three months.
Data wers available in ooe hondred and
eghty-one cescs t allow growping within the
oo month period. Thia ga © & smaller group
treated within one month and & larger one
trrated after that period. \Within the three
month period the groupang could be dane
two hundred forty cases, with nunetythree
cnsra being treated withm threemontha.

EEG data were  valable for most of them,
wherens an secept bl ovaluation of peycho-
motor development and 1t eourse durng
therapy were reported lees regulariy

Results

The revults are giren i Tables [ and
Fig. 1-4 Concerning the rarl optimal
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results it is seen from Table I and Fig 1
that convuldons and ELG abnormalities
disappeared or were reduced inapproxima
tely "0 of the camc<. In contrast & faro-
rable effect on payehomotor development
was claimed in onlv approximately 30%
ard in only one-third of theso ((.e in {0 .
of all the cascs) had psychomotor deve
lopment returned to normal Clinical data
especially concerning FEG findings and
pevelomotor development are availablo
in a mipority of the cases one month after
the terminstion of drug treatment, This
makes & comparison with tho figures
quoted for tho optimal rexalte bers reliabio
Recorrenee of seuurcs is evident fn ap-
proximateir 25 %, of the treated cascs. Re
currencen are primarly among patients
peesionaly reported as only  Improved
Ly treatment o mafor changes in the
numbcers of Infants whaso EEG and
pavchomotor development findings wero
improved after treatment occurred In this
short obeerration time

The significance of unkmown s

B nELLsTROX AXD E, OBEROXR

et 2

I .
s Ll
u — 5
»
. %
_ —
o
Fig. 1 Early results of treatment. Colamns wadt

Reeslts whiit
oo month s
Eary discostrapsis
optimal resalte of theeey
e
=
Ko, of Pe Koo T
ecnt camt il
Convulmons disappeared 1es 100 « e
rulsions dissppeared of smpros e » .3 — ot
Couvuitons to7 - u ui
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EEQ not kmpeoved 137 a7 n )
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¥ proved (] 220 I3 W
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-lilnull!li

of thess patients. However these figures
reder only to the early opthmal resclts
and are not representative of the final
state of the intelect

The impoctance of earlv disgnosis and

Convubmoos dreppesred

Convulwons dreppeared or maproved

Coursluons ooproved

Couvalmons pot oapron ml

ELG normaloed

EEQ normalored or mpros ed
mproved

EEQ not boproved

on comr

-

-

"

”

-

w

o

»

»

-
Fig. 1. Infloence
month. Colusms
which trestment
month. Coltumme

& =&

r e - pam 1

Poy ehomotor devviopment moproved
Ty homotor developrt mot omprowed

0 swers of un remilts o ensms of
“Inown ethology

Xo. of Fer o of Fer
enves et easce cont
“ 332 » 40.0
. a 3 Be
10 104 E i
r =2 1 a3
) e - By
3 43 3 46
b n3 24 1
n 233 18 1
176 4 (Y3

13 203 12 20
] 8.1 +“ 24
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in the group trrsted within one month
after onsct of svmpoms foartcen of
thirty nino cases haro normal paveho-
motor development compared to oaly
seven of on hundeed and thicty theee
{83 ) carcn In the groap whome duration of
mmptoms exceeded one moath before the
initiatfon of treatment These figores
agzin give only the carly optimal resnits of
treatment

Groups of more compamble sizes are
obtalmed ndng three moaths as a time
limit Apatn better results sre obtatned
with short treatment lapee Fifteen to
tuenty per cent more of the cases trewted
early are cither free from convuldons or
have a normal FEG when compared to
the cases treated late Concerning peveho-
motor development 23% of the gronp
treater] cerly had developed normally as
compared o 8* of the group treated more
than three monthy after the oaret of aci
zures, When the total number of elther
normai or laproved essen j+ compared the
difference it afwo clear but somewhat
smaller A comparison between cusca

B, NELLATROM AXD E. OBERGER

- v om Am
-
» g
-
- [
-
»
~
. ]
Corma vt
e
}ﬁllmdh(dmwlhh&-
monthe, Colamne rltt A tepresest coers
which treatment was ed witbis theve

was rtarted Mter Symbol s Fig 1

troated within efther ons oc threo mosth
after the ounet of seirurce gires s grester
pereentage with normal peychomotor d¢
velopment in the {ormer group, wherre
1o slgnificant difference ean be demos-
sirated reparding sczures or EEG

Discussion
From thews results certaia geaers} tra
are evident as to whieh varables infloesct
the effectivencss af hormaonal treatment of

TanLe 3 Influence of dng of Ireatment on carly aptimal results Limit ona month

:a.rf:dkﬂ!’
Thecnpy stactod
» ithin one month than oas manth
PUSURL AN
ool P daod P
cowt crnt cnser hid
Convutaons 4 sppearrd - 510 o “:‘.
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Coavnlsana um| L ~0.0 Ed at
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EEG porzliowd I3 sae 41 "
LEQ normabred or sexproy ed — — . M
EEQ unproted . a0 8 P
EEQ pot Impro ed [} 250 10 2
P 1 3 4 38 2 1
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TanLx 4. Early optimal raealis wn relations to lag of treatment. Lamit tAree monthe

Caves Cascs treated
tremted within Jater than
three months thres monthe

No. o Per Xo. of Per

casee cont cases ewat

s 7.0 L1 ALS

valoons disppearsd oe fmproved 2 33 10 aa
pion 18 104 L e
Convulsons not mwproved 1% o4 En n1
EEG 30 411 23 pLY
EFQ normaliced or impeoved 3 4.1 13 s
H e 40 »2

EEG not 18 31 n s
T by ” ved or 4 17 233 5 50
t 1 181 18 180

Payehomotor development :Fwﬂd o el 1 10

infantlo spaams. If cnly the esrly optimal
rewults are considered, an unknown etio-
logy and s short trestment lapse are
favorable circumstances Recurrence of
scirures after ccsmtion of therapy h
falrly common.

Certain critical remarks are necessary
1n ovaluating thess resntts The heteroge-
nieity of the material has already been
ponted out, for the selection s based on a
type of epilepsy and not on & doeass
entity Thus fact introduces the posibility
of great vurlations in one series of cases
from another Also ths proportion of cases
with or without “known  etiology varies
with the thoroughness of the diagnostio
wock up and with different opinions as to
what comstitutes & known cause of the
bran disorder A progressive diseeso such
a  demyelinating kucodyutrophy Is rare
bLut of defmite etiology On the other hand
neoustal asphyxia or hyperbifirubinemia
1s an aceeptable canee of brain damage
but does bot by iteelf explain the usnal
progresdye conrse of untreated Infentle
spagmy with | «ng mental d

tion. Additional mechantsins have beem
scught to explain how the ipitial brain
damage may initiste a chain reaction but
it ja not clear If the fits in themselves may
coatribute to further bruin damage oe #
other onkmown factors {e.y. an antolm
mwune process) are involved.

Tt is possible that cases of unknown
metabolle disturbances affeeting the brain
sre hidden in the idiopathic group In
these cases ACTH may give better results
than when structural changes have oo
curred in the brain. It has been mentioned
that mors cases in the group of “known™
etiology have additional mgns of brain
damage sach as cerebral palay and this
may tndlicate that trreverdble changes are
present to a grester extent in this groap

A major handicsp in evaluating the
different reports has been the varying
degrees of accuracy with which the child s
pyychomotor development has been jod
ged. This asscssment has unfortunately
often been Nimited to soperficlal Impees-
woos such as ‘better contact with sur

ding: appears moco lively” “more
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active” eto. Only rarely has a th }

longitudinal psvehomotor evalustion with

hadoriea]  devel 4ot

i3 s aeveroy

tests been used. Relatively fow investigs
tors havo followed up their material for
uny length of time and not all of them
have used accepted paychometrie testing
in the final evaluation. The problem of
loag term results with s more detafled
review of previous findings will be reported

in the Swedish cooperativo stady
The better effect cspecially on peyelo-
motor derelopment, with a shocter lapse
of time before the initiatlon of treatment §s
not surpeising Howerer the age factor
may play a role here for thome cases
coring ewrlier for treatment are possildy
also somen hat younger than thoss coming
later This {actor bas not Leen avstemati
cally analvzed in the reviewed hterature
bat the age factor fn the Swedish study
has not been of major importance An
otber powible source of crror may bo that
thow Infants whose development was
pormal before tho oosot of sewxares wers
brought soomer to & phvsican snd were
sooner dingnosed. It {s likely that this
group ix somewhat better off for any thera

/ﬁeuue trial,

The choice between ACTH and cocti
ids, dosages and duration of treat.
ment are factors which the present re-
port does not analyze Large doscs of
ACTH far three to four weeks haro been
geoenslly prederred  but no controlfed
study has been msde to compare the
effect of ACTH versus cocticosteroids. It is
comman to inereas the dose to very high
Jevels in patients who do not respond to

smalf or mod: dooew  Thes makes it
slmost imposible to study the effeet of
treatment of varying dosages,

Bome anthoriiies claim that the realty
with ACTH or coctieosteroids are only
symptomatic and analogoes to the anti
convultive effect of phenobarbital sad
dilantin. This ststement fs somewhat eoe-
tradicted by the fact that the efhect o
hormoos treatment persists in most caser
after cemsation of drug therapy Alwo the
efect on the EFG is ofton dramatls which
1 not & common obserration when e
ventlonal anticonvulsive drugs are med b
epflepey {the effect of tridione on petlt
1s an excepthan)

Summary

A revies of published cases of fafesti
spaxms and heprarhythmia treated sht
ACTH and corticosteronis has been msdt
and combined with preliminary dats froe
& Swedish cooperatlve stody Four b
dred and seventy cases hare beonanalyzrd
The effect of treatment oa the incidence o
seizures, the EEG apd peyehomator der-
lopmsent has been compared [o differrst
groups. Coses of usknown etiology sl
ense which are treated shortly sfter e
onaet of sehmres show better revolte The
Ineldence of eardy recurrences bas beed
estimated. The more fsvourable rrﬁ:

Aavek
i '

Py T
the groupe stodied may be of grest I
postance but final evaluation must Clicd
mare thorongh loagitudina! stndies wik
better paychometrio methods and Joagt®
follow-ap
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active” ete Onlv rarcly has 8 thorough
longitudinal psythomotor evalustion with
accepted  paychological  developmental
tests been used. Relat(vely fow mvestipn
tors have followed up their material for
any Jength of time and not all of them
have used accepted paychomettie testing
in the fioal cvaluation Tho problem of
long term rerults with s more detatled
roview of previons findings will be reported
in the Swedi h cooperative study

The better effect cwpecially on payeho-
motor development with a shorter lapeo
of time before the Initiation of treatrent is
not surpehing However tho age factor
may play & rolo hete for thome cascs
coming eavrlict for treatment are powdbly
also somex hat younger than thoe coming
later This factor has not been systermati
cally spalvzed in the reviewed hiterature
but the age factor in the Swedish stody
has not been of major importanee An
other powsible sourro of error may be that
thowe Infants whosw development was
normal before the onct of seizures were
brought soomer to a phyticlan and wera
woner diagnosed. It is likely that thiy
group is somewhat Letter off for any thern
pratio trial

The choico between AOTH and cortl
costeroids dosages and duration of treat
ment sro {actors which the present re-
port does not analyre Large doscs of
ACTH for three to four weeks have been
generally peeferred, but no  controlled
sindy has been made to comparo the
effeet of ACTH verms corticosterolda. It is
common to {ncreasa the dose to very high
Jevels in patients who do not respond to

B HELLSTROM AMD X. OBEROER

smull or moderntc doses. This males &
almost impowdble to study the efleet of
treatment of varying dosapen.

Bomo authorities claim that the remis
with ACTIL or corticosieronds are oy
symptomatio and amalogous to the amt
convaldive effect of phenobarbital =l
dilantin Thix statcment fa someshat oo
tradicted by tho fact that the effet o
hormono treatment persists in wost com
after comation of drug therapy Alo the
effeet on the FEG is often dramatic x ik
fs not & common oleervation when em
ventional anticonvubdve drugs are ued s
epilepy (the effect of tridione oa petit md
is an excoption}

Summary

A roview of publi bed cases of infrabk
spasms and hypurhrthmis trested v&
ACTH and cortlcosteroids has beea mek
and combined with preliminary dsts b
a Bwedish coopenatiso study Four ba
dred and seventy cases here beenamiped
Theeﬂrcto{tmtmtnutbehﬁdf“d
sefzures, the PEG and prpehomotor do
Jopment has Leen compared B et
groups. Cases of unknown etiokey ol
carcs which are treated shostly alte
ocaxct of welzures show better reealis T
incdence of early reearteoces bt b
estimsted. The more favoursbe "":
concerning paychomotor
tho groups studied may be of gt
portanco but final ovaluation moK "
more thorough longitudinal sodks *
better peychometrio mothods ard b
follow up.
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wre

by radiography of the abdomen with hori
routal rays when tho intreperitoneal air
wl become clearly vidble perticulardy
with the child in the hanging position.

Case 1 Brrth weight 3100 g At laparotomy

i alive af the age of stx yran.

Caso 2. Birth woight 1240 g. During the
second day of Ife perforation of the distal
part of the fieumn cocurred whare proacunced
riecular hypoplass in the intertmal wall
had csused funetional intestinal obstrmo-
tion, Tho patient dwed immedist Iy after
laparotoary

Cawe 3 Birth weight 2100 g On the third
day of Hie the patient developed poeumo-
peritopetmm bat no perforation could be
found on leparotomy The patient made e
good recovery after cperathm and the in
testinal fonothon w good.

As yoon as the db

tored. Foar infants itted to opera
thon survired, two died after operation and
thres were pot eubmitted to operaton
(moclbund on admusion). Four of the
(nunnmpnmmm Outuldg!:zcnn,
pre-
openvadyhthmmﬂbu;mmm
in the X-ray photography In three cases
in which perforation was found at operation
and [n two cases ot submitted to operation
where perforation was found
In ons osse, DO pre-operative radiographe
were taken. After perforation demonstruted

wes found fn the sigmold colon (4 cases)
the transrerse colon (1 caw) the

colon (1 cam), the cascum (1 case) and the
woall intestine ( cosew) In six cases, the
perforation wes eonmdered t  be spon
tancous, in three cases, perforstion may
have been cavmed by & rectal sound and in
Ono omse an enoma may have contributed to

toneum t est bliehed, this fa an sbeolut
mdication for laparotomy and farther
dragnote p icularly the ad

DINCTMON

K JMawnitzen Nlos ceacs of intestnal
perforation in infanta admitted t the

and low presure with
an aqocons wolution of the radio-opaque
rmedlom.

Meeting March 2] and 22, 1064

5 ¥ 2 Fodocard:

Fibroel
F

A serics compeming eight boys and nine
Pela with primary endocardial f broekest osks
was presented. In 50% of the cuses, the
symptoms started within the fit three
moaths of If and I 80% within the first
sx monthe. The lnkeal pictars was non
13 453873 Ak Paddiatrios Sewndinacics Vol 84

caecs. N0 refationship could be demonetrated
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between the time of commenecerent of the
dAlscase und the course of the discass Eight
of the patients had not recelved any treat
ment and meven of ihern died, Nine of the
patients hadl received digitalm and two of
three had died from candise faflure two
died from aceidents while five are alrve and
symptomiree

St Brendt K Hawge Krigenmsen and P
Plam Is the Incidence of Cerebral Paresu
Deerrasing?

In the Clinkes (or Cercbrul Palay fn Rige-
hospitalet and the Ortbopsedic Hospital
during the years 193 ~193# & total of 43
new cascs In children from 0-13 yrers were
dingnoecd, Thia figure had {allen to 158 foc
the period 1900-108. The total decrrmse
of 1% is statistically ignificant Further
nnaivsie of the materlal revenled & pereentu
ally even grester reduction (viz. from 100
to B8 ) in the dignostic group “spastic
tetraplegias and ehildren with atbetosis™
(in 1he two periods cancerned, 18] and ™4
new eases reepectively had been dragnomed)
Similsrly w tathtically sgnificant dearesse
from *46 (100%) to 178 (#**,) was found
In the group of children who were urdder the
age of threo years at the time of reference
to the elinkes. On the other hand no statist)
cally diguificant decrease was found in the

groups -8 yrers and 6-13 years,

FROCPEDINGS OF FPEDIATRIC BOCTETTES

prophylaxic. It (s deflot  howerer thet ibe
decrewse in the number of cases of kersie
ters moost at any mte bo evotributoy
Another possibility ls that investigetion of
small children with scvere forms of crrvbnd
pabiv (tetraphegias and athetomls) is primedy
umlertaken st other clinics, pomibly ot the
Clinke for Mentally Bubnorms) Chidrn b
Coprohagen to & greater extent than pee
vieudy Finally it monvt akeo be repposed thes
the deereaar in the number of nesly de
groncd canes of teiraplegis and  thetew
in small chibkleen may be counected wik
xpanaion of the diagnostic wark elwewhbere
in Denmark.

DICTRHON

J Flawand Choust naem With the object
of Investigating whether & cameepoolaz
slteration fn the incidenco of the vancs
trpes as in the material from Copeahera
hat occurred on the Kand of Fuom [
have reviewed the series from the Ot
Patient Cliko for Cerebral Palsr fn the
Municipal and Comty Hospital in Odesse
until 1882, A total of 140 children were b+
volved and, on subdividim of thew kst

peescoted by Brandt ef al, no aherstin
in the dietribution in the course of i
Fears was obwcrved. The figures ko the B
dividual groups per annem are bowenT
so small that evaloation i unrehable On
inveetigation of the vears of birth of

“ fvly nor in the di groups
“spastio bemiplemias  “spastle di  and
parapleging™ and  ataxisa”

Tbe figures from the Cerebral Palyy Clinko
at the Hospital also shomed &
decresss (n the nomber of mevers and

children m question, Ht was demcostrated
that brtween 7 and 0 children with cerebrd
paley aro born in Funen ennmslly 1
averago being 13 As appeoximately 620

moderately severe cases and o ponding
inercess in the number of slighter
Thewo figurew were bowever too hmited to
Lo coneidered st twtically agnificant A
similar decreast [n the namber of cases of
cerebral referrod to hospltal
reported from Bristol in England by Grace
1V ood,

On the baus of these findmgs, the authors
cannot yet deckls whether thia decreass
reflects the first gratifying results of better
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groatest interest  bring focoserd on centres
for treatment of children living In their own

the child fist years. For temehmng and
phymotherupy of Dot only children with
slight corebral damage and ako severely
spastic children, nursery schools, echools,
voeational schools and dsy homes are belng
plarned. The anthorities of the Care of the
Mentally Suboormal aro eager t  participat
In tn emigatiore which cxn [Mimtrate the
need for treatment eentres in foture The
Children. of the Caro of the

the periods 1956-1038 and 19591081 The
majority af chikdren wero referred within the
furst eight yours of I s« & Tude in connee-
thon with educatianal requirsments. During

e al, the pomibility t envisaged that the
decreasing flgures in the cfinies concerned
were pomibly connected with an fneremsing
ruumbee of cass which by pess the clinkew
and arm referred drectly to the Children
Department of the Care of the Jlentally
Buboormal. Thie M pparently not the caso
Reriew of the casp histories of the 103
ehillren who were referred in the periods
mentioned reveals that at beast 93 of these

paticnt materisl so that other departments
Peedmtric departments in the provinces

-
and departroent uwnder the Care of tho

191

Mertally Subnormal now Irvesthgate and
follow.up patients with cerebral palss to a
grester extent If a grruine figure for the
Incidence s to be obtained, the investigation

newbon fents with eerebrul symptoms
o that [n this manner the Lves of meny
Infants have been saved and these may be
potenths] cerebral paley patients.

Gudran Selon. Pemist nt Duwctwd Arteri
o with Hypertenson in
Children under Two Yeary

Twenty children under the sage of two

hypertenaion
pocdata after operation If thia fe
ontil & later age In contreat to this, iovesti

the duct i cosed in Infancy The *0 chikiren
were ssmemed in view of the diagnosia, In
14 stethoscopie examination arooeed sos-
pician &2, in thess cascs, the murmur was
of maximal fntensty in the second lefe
intercostsl space bat & typical comtimmous
murmur was foand in foar cescs only ECQ
may be of mmtanco in that eigna of right
sided centricular are evidence
againet the preseace of an isolated pereietent
doctus arterioscs, In 18 ot of 19 ehildren

I8 whikt in ten, the pulmonary arch wae
promnent
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CASE REPORT

Spontancous Hypoglycaerma with Convulsions and
Deficient Adrenaline Reaction

A Case Occurring in One of Unyorular Trins

by ANNA JADSEN

Drpartsarnt ] Paedmirics, Gundefts Horpltal (Howd P W Bramtrup, M.D) Hellerwp, Copmbagen, Drmmark

In the Paediatric Department of Gen
tofte Hospital we have had the oppor
tunity of obmerving a child, oue of unl-
ovular twins, who had spontaneous hypo-
glycasmis and an insofficdent adremal
reaction to Insnlin-induced hypoglycaemin.
This defect was firt described by Bro-
berger Junger & ZetterstrSm who pub-
liabed 3 caves tn 1659 [1], and 4 further
cases fn 1061 [2] In 1963 Beunjes and hw
collengues [3] published report of 8 cases.
From Denmark Kildeberg (0] publushed
in 1063 the repoct of a cuso of spontanecas
hypogiyeaemis in which the sbeenco of
symptoms of sdremaline secretion, such
a3 sweating and tachycardia could polnt
to the same pathogencaty

The firet cane of hypoglyraemin—in &
2 year-old boy—ta be publiwhed from
Denmark wus that of Lenstrup In 1936
{10] Th aetiology of this case was not
establhed, but the condition was Im
peoved by frequent high-carbohydrate
roesh. Bineo 1034 when McQuarrie [14]
published 40 cases of spontancous hypo-
giyceemia in children, of which only 15

could be clasnfied aceording to the types
known at that time this disorder has been
known as MeQuarne & syndroms o spon
taneoas sdlopathic hypoglyeaemis in ehild
ren.

In 1936 Cochrans and his colleagues
[5) demonstrated that the amino ackd Leu
cine which contains almost all the al
bumin compounds formd in the normal
diet cap cause hypoglyeaemia In sensitive
subpects Since thet time many cases of
leucing semitivity have been described, In
Demmark by amang others, Lundbek
[11], who stated that one third to oae half
of the children with so-called idiopathio
spontancous hypoglyememia are sensitive
to lencine

Case Histary

The patient is 2 boy born Bept. 7 1830 a
wniovular twin, The pregoancy went to
term, birth weght 2500 . \  member of
the family hes had convulsona or abnorma
litwes of carbohydrat metabolm. The pa
tient  twin brother is alrve and completety
beuithy

At the age of # months sdmtted for the
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firat time with aluneritary ansemis, no con
vulsons,

At the age of | yewrs admitted for the
second time becsuse of convolions. He had
frequently  suffered from  dlarrhoes—in
clnding during the . days peloc to admistion
—and also fron vomrting On the day of
admimlon there were univerml domie oo
vultdons with loss of consacmumess at 9.30
am., 1130 am end 1.30 pm.

On admimion a4 2 p.m. no convulslane.
Blood sugar (HagedornJensen) 30 mg/100

AXNA MADZEN

nothing abnormal, exoept that the exerstion
of 17 ketoaterodda was found to be t the
upper limit of rormal on first investigation,
but not definitely Increased an second in-
veatigntion. Glucoss tolerance test was nar
mal on the first cocasion; the second time
thare was a delay In the rise in blood g,
which conld suggest gestrio retertion, bui
X ray ol the stomach revewled that the
emptying tim was normal. Twelve days
after admimion the EEG waa not defnitely
sbaormal,

ml, spival sugar 2 mg/100 ml. Cecebrospinal
ﬂnido(hm-winncnm!.ﬁurmnbtmrbanlto
12 mEq/l. Unine: ocetome present no sogar
Temparature normal. exa-
mination. convergent wtrublemns, normal
fundos. X may of the skl in 4 peojections:
noemmal. EEG: sightly abnormal. H was
treated with gluoosn and Incerbonate in
travenomaly but did not eomplet ly regain
oanacionenses until the following moming
Was well during the remainder of his ad
mmslon It was concluded that this was a
case ol p-tm—emnrm-, with seoondary
yPogly L Mo the-
npymprucrﬂrddterdlﬂnrgu
Admitted far the third fyre 3 months le
ter in Jaly 1942 During the intervening
persod ho had been well. On the day of ad
imion et 10 sm, 2 hours after his beeak
he snddenly f U and vomited. The vo-
ting conttroed wmtl]l after hw admisséon
t 11.30 a.m. He was apathetic, fluvhed amd

previouly quivering of the right corner of
the mouth, and possihly elso of the laft, and
bilateral extensor plantar responess. The
temperature wss normal. Blood sugar 42
rug/100 mlL Berom bicarbonat 13 mEq/l
The urme ocontsined sestons bat no sugar
EEG

by mouth, and he returned to noemal in the
course of the afternoon. The remainder of
the usual lborstory investigations revealsd

After the ded blood sugar investign
tian (se6 later) the ohdld was treated with
epbedrme 5 mg twioe daily from Aug 4,
196, until Aay 28, 1863. During this pe-
1od bo had no attecks and was eompletely
» Il in particular thers was no evxlenos of
exeit tion, After withdrawal of the therspr
the ohild perhape required slightly more
anacks betwoon mesl. Ang 9 1083, anather
universal convulsion, this tine connected
with & pyrexis of unknown origin. From
Aug 10, 1963, afsbrile but ss he was il
troublesoms and difficolt be wea admitted
for the fourth tims Ang 13, 1063, Examise-
tion revealed nothing abpormal. ESE 4
mm Hb 103%. Aug 23 1943, pew mali
tolsrance test. EEG on several ocossons
during admission and as out patient narmal
oc elightly abnormal; in general normal
without provocation, but 3~ cps activity
and spikes over the coaipito-parietal region
during photostimmlation and sleep. Rencw
ed treatment with ephedrios at the sm®
doasge (8 myg 1) cantimmed «inoe Aog 4
1963. Ho has been followed up as an out
petient the last cocesion being Juoe %
1964 He has been oomplttely well, Do
cxvitation. H hes developed in exactly the
samo way as his twin brother

Speczal Investigations
Fig. 16 ahow tho rosults of the spechl
lnvuﬂpdmlvbkhhlnbeonmrrkdom

18 hours, which is pathological
Accordlng to Wilkine [17] this exclodes in
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Ineulin tolerance test (Fig 3) meing 0.4
L per kg body weight intravenoualy prove-
ked & mevere and long-lasting fall in bicod
sogar There wers corrvuldions, cyanosls and
vomiting This result smphasizes the danger
of this investigntion and tho desirablity of—
& wa the case during the investigetson
tnder duussion— baving acoess t an open
vein for na for & rapid intravenous ghuross
mpection, whea this e necessary

On repetition of the ineulm tolerance toet
(Fig. 4), peincipally the same result was
obtained, although after the smelier doss of
mmmmmhmm
the first investigation the pules and blood
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Fig. 4 Iosulin tolerance tewt, uang 01 Lo
tmalln per kg Abe
cxma: tire In houra. Ordmate blood sogar m mg
per 100 ml, vywialle Hood preweare and poles.
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age of sbont 3§ to 4 years (althooyh in one
caso the sympioms of the defidenay of
adreasiine lasted wntil the age of 9 yeans}
wo conabdered it reasooabls to attempt to
withdraw the ephedrinn when fhe patient
reathed the sge of 3 years § montht
Two and & half monthe iater ke wuffered
from snother univerml convulsion—there
jo, however & powibility tha¢ this was
peovoked by fever which had not been the
tass On prwvioss cceasions. The fomdn
experiment was repeated, and this thme
# was powdbla to fractlonate the totalad-

By tollowing the hlood npar level alter
an wpectin of adreoallos (Fig ) 1 was
sheren that the ehld resoted to the adrena
Hos by & nonmal o in bicod sogar

-~ Bhuscunion

| ) During tho firet naulln taleranice test
snalyais of the urinary excretion of cate-
chol amines revealsd an inoroass fn the
total adrenslios to 2§ tiaies that of the
cuatrol period. The maln part of this in
creaws comprised norsdrenalios  whilet
normally "0% ol the increase consists

{ins fn both sumples of the urim e
Fig & The resulta were definitely patho
logical, xe the exrsstion of adremshos
during the hypogfyosemis was not sren
doubled. That v the putient suffere [rom
Letterairdm s type of spomtanions bype-
Ppeorms

After thh sxperiment the ephbedtioe
thorspy was Tvoommenced and s sermed
wifll to be affective It i our fntention to
cootinue this treatment for u losg thw
Jreeamably several yoars

Ths trus oauss of the hypoglycecms
this group of patients haa sifll not bert
estatlished Thete have boen discamionos
2at0 whether it I centrally or periphemlt
datermined—that b, whether the defect B
Toeallzed in the hypothalsmme or the
adrenal madulls o poeshly in extmme
dnllary chromaffin tisses Both Brobirgrt

of adrensline The ts 4
daring thy control period wers too wmall
far fracthenation bot the reanlis were
howerar idered to bo 80 siymil}
of an abumte of the admnaline resction
that treatinerd: with ephiadrine was started,
and the boy becume wedl on this treatment
As thers i o tendency for xpontancoua
hypoglycuemia in children to remit at the

& Zat [2] and Fronjes et b B
wom most nclined to camider that tk
adrenal menfficenty i of esntrsl o,
s many of these ehlidren, show other ev
dente of cerobral damage Thus BrobtrB™

after a seroos meninghtle
The findings from ovr patiest ghre =
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sapport to erther of the theorkes There
wst Do brrth tranms The birth weight
must in consdderation of the fact that he
was & twin be cansidered to have been
pormal. The EEG findings cannot be
considered eonclusive as the slight chan-
ges observed could well have been the se-
qoelss of the attacks from which the pa
thent bad saffered, ewpocially as the first
EFG taken on the day following the first
convolson, showed the small changes
described, whilst contral EEG 3 months
later was completely normal

The fact that during the first inenlin
tolerance test thers was some clmieal
adrenalme effect during the first hoar of
the fnvalin-induced hypoglyraermis, would
suggest that In all events the adrenal
medolls was functioning, as In cancer
petients who have mndergone adremaleo-
tomy the adrenaline respoase s not ob-
werved until the third hour of the hypo-
giyenemia (third hour response) and pro-
sumably criginates in the extramedallary
chromaffin thvoe (18]

When ons has no explanation of a de
fect of thie natur the posdbility that it s
genetically determined must be considered
and in the present cave thi possTbility can
bo elucidated very convineingly The
mother st tes that thers wason placenta
and aceording to the attending  batetri-
ctan the babies were uniovular They re
the fmage of one another both having red
hair and biue irides As an extrs precau

1 Brorrmacn, 0 J
eredu R Pradey m eponteneon W po-
gl,.——mrummd Fadur  merene

he epaxphrme scvretion 0 mAle-sdeent
h)pr-d\m J Pedrat. 85 711 1859

32~ 22TV Aot Pt Sowemd 41

tion blood group investigations have been
carried out at Statens Bermmmstitut
Copenbagen, and have revealed that both
children have the blood groups 4 Rh+
CDe/C e MXS P Lo (s ) k/k Fv (s-)

According to the Institute of Genetics
Copenbagen, the probability that with
these findingy the twin are uniovolar is
about 99.5 ..

This provides very sirong evidence
againgt the powiLility that the defect is
geostrenlly determined,

Witkin 2 years Broberger & Zetter
strdm exumined 11 children with hvpo-
glyesemia 5 of whom were shown to have
adrenalive defect This indicates the ne
cemity of earrying out special investiga
tians when the cause of the hypoglyraemts
1s not obviows. The dlagnosds and therapy
are impoctant s the hypoglytaemio at
tacks can lead to irreparwble cerebral
damage whixch seems to be most eevere
when the child develops sttacks at an
earlv age and when the attacks are fre-
quent and severs

Summary

A report 1s given of a caso of spontancous
hypoglycaemis amociated with & deficient
adrenalin resction to the hypoglveaemia
The patwent is ¢ wniovuls twin with o
healthy twin brother nd ft B thercforo
unlikely that the dmorder w genstically
determiped. The importance of eady
diagnosts and treatmant je emphaxized

O and I R
llrpn\ﬂmm- with an .nmmywmm-
mduced

h,”rm. X berther report. o Pedu,
§9 214, 1901
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CASE REPORT

Cor Trilocolare Biatnatum Associated with
Klippel Fel Syndrome

by KJELL J TYETER and TROND KLUGE

n—n.od-r:-:.u-u.l

of Pathelogle dustomy, Filsborpusaict Oube, Sarve/

Hawd Projosesr 0 Torprom, MDD}

Introduetion

Advances in therapy demand that every
ouse of congenits] heart disease be sub-
ject toa careful investigation, in order that
an operative correction may be performed
when indieated, and to avold surgical
intervention when this i of no bepefit

JMost congenital cardme anccalies can
today be revealed when all modern dlag
Dostic procedures are avallable bat there
will always rematn & small growp of defects
where an accumate diagnosis s difficult
The present case of cor triloculare bis-
triatum W chameterized by o defect
which was mis-iterpreted by all depart
ments concerned, and even—in the first
hand—hy the pathalogiet

Cato Report

‘The patient B H., was » mrl botn on Sep-
tember 30 1963, 3 weeks before expeeted
dr] very The [wegnancy was noemal. Apart
(rom an inguiml hn-n—, the pn.ﬂeni

frequemcy  On Jamoary 20 1984, she was
sdmitted to & peovincial
of

with sufficsent amoumts of antiblotics, bod
ber dyvpooos did not diminish.
On Febrowry 7 she was transferred to
Oslo. On ad she was
cywnotie with a respiratory mt of K0‘'min.
Pules regular 138/min. \  finger or nall-
nifecthons were obmerved, neither wers thers
any abuormal pulmonary sounds. The canlao
pot beat conld not be felt. The heart ao-
ton was regular but susenltation revealed
& sywtole murmmr of 11T degree, with o
meamom fn the 3rd Jeft Le space The 2nd
palmocary somd was sccentuated. The Liver
wes ulpable 3 em below the cost | arch.
The ECQ eram mation demonstrated &
moderat rHght hypertrophy and digitals-
pattern in the standard kads (Fag. 1). and
negative deflection of the QRS-complexes in
the precordial leds T1 V4 Touwyers
m wation (Fig 2) revealed  maried dilat
thon of the right ventricle and posdbly of
the right auncle In sddrtion, nmmerous
anommbes were obeerved in the Jower cervi

with
normal gain in welght Atimmth-u(lee
she presented the fovt mgns of canliovas-
cular duease  xpressed by attacks of dys-
pooes and Buoch  ttacks, lesting
trom & few minuter t 3 boor, increased in

w1th & Klippel Fell syndrome  Candise ca
theterization was wrformed on Febroary 14
On stterapt to pass the cutheter from ths
right suncle mto the ventncke & L1 A V
block oetuzrred, the beat rat fafling from
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Fiyg | BCG rrpitration. Biandard beada sbaw
trpertroply  nd dightali patierm. \ega-

uren deflevtion of the QRE.complex ln prweordial

Jemde 14

135 10 6 Angoeardiograpdy therelare waa
perforord with the oatheter fn the right
wnels, Drtermustsrm of the oxyges satar
atwon shomad the Howmg patteru Buperor

teror Tiew M At cerdial diletou
and bt rw pated evmamtent with  Koppel Fort

X.J TVETER AXD T RLUGE

rona cmvee 0%, Right aoricke (midde
powution) 10%. Jofrror vens cevw %04
Ladft superior ena cava 4% Left warids
98 % Duoe to the potilan of the mtbeter
veutriculs  blood momplcs were nwt b
abde The toe in oxypen satwatka {rom the
wupeTac vens cuva 1o the right sarkde (1 %)
snd the {all from the infreior vens csve ¢
the suricle (10 %) sre both witLin the normal
Tange The anly conetosion to be dreen su
that » shunt st atoal fevel wis moet (s
probsble The wageardwgraphy (Fg 2)
damonstrated s rupid ling of the aara,
which wus combderad aver ndwg, Whiin
short interval, Ming of the prhmooary w
tery waa obtalned, thia being alightly sober
in strs than the aorta.

The ootaineing from the rimical plctere
and the shove faventigetfons wes & comprsl
tal hewrt delect corwistont with & tetrady
of Fallot On Mareh 3, the petlent waz sh-
Jret to mugieml correctlon with & tmeos-
ventricular vabrololomy and infunsdibelo-
toms The patient died wme bowrs lewr

t prortion Lewske:

nxmby of the
(wer arrewsl



COR THILOCULARE BLATRIATUNM WITI XLIFFEL-FIIL SYXDROME 401

USSR ey

Fig. 3. Aogieardiography anterior view with the eatbeter placed in the rigkt auricle (2.4)
Xots simaitancecs filmg of the acxtlc ervh (L4) an the palmonary artery (Pad). the Iatter beisg
of slmort normal caliber €T canreon  etracie

woll of b cvmmen vt Wl (7 by bame ay g (1)
mte (e cudusentary mtbt ba oy
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CASE REPORT

Acate Cerebellar Ataxia 1n Cluldren Aszociated with Coxsackie
Viruzes Group B

by REBEKKA BERG and HUGO JELKE

From fd Inscaimis of Tirsleyy Calvrredy of Uppasle, and e CAddren  Horplal, Gcle, Scwdcn

Acute cerebellar ataxis is & syndrome
which has attructed spechal attentson on
eccount of the prevalence {n infancy and
eady childhood, the often alarming ommct
aod the uncertamty consernmyg the etiolo-
& The condrtion can occur throughoat
childhood, the age of prefercnce bemg oo
to four years. In about half of the patients
wgns of infeetions discase are noticed
from several weekn to immediately before
or even during th eonditkm. Recovery
wvmlly takes place from about ope week
up to half s year after cuset { fllness (10
13, 291

Conceptions of what ought to be in-
cluded under the term acute cercbellar
ataxis differ widely The following ert
teria fit the strictest requirements for a
dlagnosir—sudden onset of symmetrical
cerebellar afgns in & previously heslthy
child without prodromata, fever nochal
igidity aboormalities of cerebrospinal
lod or pomibility of taxication [7]

Aost of the cases publuhed show cere
ellar and cerebeal sympt ms in different
combinations [8 12, 18, 28]

It ia generally accepted that acnte cero-

ellar ataxis hes & favourable prognosia.

& trus quood miom. Arcording to

Brorson [4]. however not necessarily
guond restustionem the loag term progno-
ais wes found to didfer coneiderablvy

The etlology of acute cercbellar ataxia
seems to be heterogeneons and not fully
established. Acute cerebellar ataxis has
been encountered In asociation with
poltio (2, 20 22, 30], upper reapimtory
disease [11 17], mooomueleowis [14]
vardeells [3 *7], meusles [*0] influenza
[3), mumpe, robella, variola scarlet fover
whooping cough, diphtherm and after in
toxication {15] An anaphylactie reaction
in the cerebeltum to different agents has
alo been suggested (6 0 23] It seema,
bowever that a diagnosis has been pro-
perly established through laboratary ovl
dence anly in the cases of Arthuls ef al.
(1} (Polio type 1) Bergtund ¢ [ [3)
(Polio type 1) MoAllister [19] (ECHO
type 0) Curnen & Chamberlin [7] (Pollo
type 1) and Meyer [*1] (Coxsackie group
Atype2).

To our knonledge the Coxmackio viru
scs group B hate not been established by
Lsb il | agents

y as et hadogl
n acute cerchellar ataxia.

This report deals with the clinical and
virologlea! findings for t»  patients with

P
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acute ocershellar ataxis from which a
coxsackls virns group B was iolated and
o sigmficant increase in antibody titer
against the homologous straln was foand
during the dinees.

Case Histones

Case 1

(7 648/63) A 19-month-old girl, Lens J.,
bam April 10 194, was admitted to the
boapital November 25 1063, with the dug
nosis  scute eerebellar  taxia. Birth and
developoental history were noemal, she
walked at the age of ten months, Kot palio-
Yaceinated She hed been asympiomatie
untfl one month before admission when she
developed & Hrp of unknown etiology and
lasting a fow days in one leg Again ehe was
asymptomato untfl 4 days before entry

EERIXKA BERG AXD H JILKTE

tal Beptember 8, 1683 1mder the diagnosis of

scute encephalitie. In 1900 he had been

hospitalized for two weeks with an acate
heob . MorbdH wus

in 1661 send mn an uneventfnl coune

Polio-vaocmated thres times.

About Auguet 15 1983 he suddenlr
doveloped frver up to 40°C without other
symptame. The fover subvided in 24 howrs.
Ho was saymptomatie untll September 2,
16863 when he felt tired. From the nexi day
ho hed continuous naueos and vomisd
repeatedly Far the next throes days be wexd
to school a8 nrual, Beptambar 6 ho wa send
homs from sohocl, The next day be got &
headache and townrd the evming fever vp
to 38.5°C. Beptember 8, his guit wa wn-
steady and ho had difficulty n keeping kis
‘balance. The doetor who saw him admmiied
him to the hosmtal with the dgosi

d halitie,

when she vomited ance. ber 23 she
stumbled and bed a tendency to deviate.
On geiting oat of bed on the moming 1
November 25 she showed marksd unsteadi
newe and coald hardly stand an her feet. Sha
tmproved slgbtly during the day

On admbsaian be appearad to be moders-
tedy 1. H v-udmd..l:-h.huiuxlﬂy;

On admiseon her general dition wras
good. Her gait was broadbeecd and msteady

~ and she showed » tendeney to fall. During

sho revealed a alight mtention

3 Aremor Aside from the signa reported and a

shghtly positive Pandy’s reaction, the exa
oto-~

Cowres The intention tremor dmeppesred

steand on ome leg only when her eyes ween
open.
Case 2

(J 510/€3) A nine-year-ol boy Jan E.,
born May 7 1834, was admitted to the hosn

flsahing Jerks in all rouseles of the face ve?
noticed. The fingar-to-noso test reveaked
slightly intention tremor The beel-tolo™
test wna performed clumslly Romberg et
positive. The patient was able to sit wp &l
to stand up Tt was diffialt, howsrer &
hirn to stand on his feet for @ moment »itbost
vappart. and be soeoeeded only if bo dd®
with & wide bese. This revealsd & very 8¢
fremor m the musches of e legs, skt
a cald shiver When he wae able to tak®
couplo of ateps be staggered to the 8¢

A lumbar tap gave clear cercbro-pbs

20 mm). T
fluld under porual prossaro (80 ma) B8
Nomne reastion Pmu.-hmmrl;.

The cell count showed 18 per mo*
polymarphonnders and 8 -
Tbomprw”mg%;bbodﬂ"

133 mg %
D:‘mmdod-mdw

.




ACUTE CXREPELLAR ATAYIA AXD €OXr CKIX VIAURES

thythkm posicentrally of 8 fsec. Over the
porteriar quarters slower actrvity (4-7 feec)
together with slow polyeyelo potentials
wero foumd. In view of the age of tho patient
thess wero corsidered within normal Hmite.

Aside from the pathological findings re-
pmed,molndC‘LMn!o‘iulmdordin-ry
Lboratory examination showed
within normal hrmite.

Coret The first week the boy was wab-
febelle with temperstures np to 38.1°C. Ho
had nensce and vomited soveral times dally
ospecally when bo moved hw hesd. Later
o be was alelxile Twelve days after oneet
pleocytonis noreased to 84 ecolls per mm?
predominantly  monamoclears, snd  later
diminhhed t six.

O the third day the matked tremor of
the eyes began t

for ten days after omeet when he attempted
to get on his fect. Hix balance and guit im
proved. After o focinight be walked stom-
dily Ramberg tesi wea then negative bat
Fournier remamed positive so that on ds-
chargo he still was able t stand on one
Jog cnly when his oyes were open.

Apart from thw be was saymptomatio at
thia time,

Aftec diachargs, October 8, 1963, & mid
changs in emotional stabllty and an in
cTeased frritability wers observed. H has
boen w el mibsequently

Viralogreal Examination

Fecrs, throat ewabe, cerrhrospaial fhuid,
eout and eonmrulescent serf wers eent to the
reghanal diagnostse baratory The material
for wirus solations waa trested as deseribed
earhor [31] and inoculated in 0 m! amoants
m each of 3 cynomolgos kdney and 2 KB
twene coliore tnbes mamtsined in Eagle
besel medivm without serum. The eyto-

agamat the type strains of pobo type 1 .,
3, ECHO typs ¢ and ¢ and the Coxsackie

400

virnses group B type 1-8. Af er the fimt
typing, tho solated virue waa titrated and
retyped. About 100 TCD,, of the wolated
strains and 50 neutraliomg wmits of the tvpo
meruma were osed

The convalescent vers of the patients were
sereened m peutraloation tests in dihutwon
1/20 aganst 100 ID,, of polrovirus
2, 3, ECHO virne type 8and # and the Cox
saclio viruses group B type 1-5 The cam
piets mt [ pomtive sera from cech patient
was then titrated m 2 fold diiutions agamst
100 ID,, of the virms types. Complement
fixation test were performed againwt Polo
type 1 2, 3 Herpes Bimplex, Influcrza 4,
B, Parotiths and Adeno vhuses. In addition
Bamell' reactxan was perfarmed.

TFrom the {eces and throat swab talken on
the &h day after anset of [Iince m Caro 1
two viros strama wers wolated. The two
stratrs were typed as Coxsackoe virus group

B typo3 but moce than fourfald incroess in
antibodies agamat type 4 and the homolo-
£ous etrain,

From the feces from the 5th dav sfter
onect of inoss in Case 2, ano strain was wola
tecd. This strain was typed as Cosackis viros
group B type 1. Serum from this patient
showed & more than fourfold increase in snt:

tewts agamwt the type strana. Twofold diln-
tions of rabbt immime eerum were tested
againet 100 TCDy, of virae in emultancous
tests. The serum from the Cormeclos B 3
wirams neutralied the 2 strame ¢ tho same

Al sraine fecleted gavo spestio paralys:s
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ACUTE CERERELLAR ATAXIA AND COXMACKIE VIRUIES

m mice charmcteristio of the group B Cox
sackie viruses and indietingumhable from
the effects of the type siratna.

Duscussion

The beterogencoums etology of acute
cerebellar ataxia seems now to be well
established. In most cases deseribed in the
Hterature the disense has been amoctated
with a virus jnfection and a number of
different virnses have been fnvolved. It i
important, therefore that all cases of
actte eerebellar ataxis are carefully exa
mived virologieally The two cases des-
cribed in this paper add Coxmckie virus
group B to the et of theee viruses The
first patient represents the more clear—cut
cerebellar syndrome with acute onset of
taxia and in don tremar db d &

501

of acute cercbellar ataxia [5 18 24—
entithes the case to be incorparated, part!
cularly rince the benign courme was quite
n ool with the requir
this syndrome.

No major differences concerning antl
grokity and mouse pathogeniaty were
found between the holated virns straine
and the type strains Both Coxsackie B 3
and B 4 straine were Joolated sporadioally
from the same part of the comtry at the
time the patients were admitied to hos-
pital—but no epldembs were prevalent

Both patients seem to have recovered
eompletely The etiologics! data arajlable
cancerning acmite cerebellar ataxts are for
the time being, too few to draw any con
olusions about differences in clinfea! mant
1 fons and prognosis for the different

» for

previous beatthy chikd  with all aigns
graduslly subsiding and dimppearing wit
hin 8 days after the onset of the dieease
In Caws 2 the occurrence of prominent
peodromal signe of five days duration and
certajnly mild but nevertheless unmis-
takable signs of meningitis together with
fover and pleocytosls constitute s syn-
drome more characteriatio of an acuto me-
tha. However ataxia and

tremor dominated the elmieal ppearanes
Added to thw, the presence of the tremor
of the eves—acrentuated by voluntary

- ded as ch

eth
., rega;

virus infections. Improved methods of ob-
talning an aceurate etiological dingnosks
with the ald of s laboratory ahould be
helpful In this reepect

Summary

Two cases of sente cercbellar ataxia
aseociated with Coxmacklo virus type B3
and B 4 aro deseribed The beterogeneous
sticlogy of the discase is brdefly reviened
and discussed and  eareful virologieal
exmmination of all esses of acute cere
bellar ataxin js recommended.
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CASE REPORT

Acute Poisomng with Butazohdin (R) (Phenylbutazone)

iy JORGEN JUUL

From e dolbory Kommunshopiial, Podratris Deparimens (Hend Cle Hensbeld}

Aeate potsoning eansed by butasolidm
(R) (phenylbutazane) has ouly been ds-
scribed i & fow cases [I,® 5 8 11 16)
The polsoting can be serions, even fatal,
unles quick and effective therupy fs insti
tuted.

We therefore consider it i fustified to
publish & ease of acnte butazolidin pal
soring In & 15-month-old child and refer
to 8 simflar cases from the lterature

Case History

Ffteen-monthold famale  hild, healthy
previoos t 32 hoars proe t
edmision consumed 10-15 t blets batexo-
Lk (R) t 335
zone The groeral practitioner who was sam
moned found the patient maffected and

PuTERtive cascars sagrada. Ap-
peaumately 5 bhoars after the ingretaon of the
tablets & gradoal deep respira
tem developed and st the seme time the
pationt beeame agitated, britable and bad
Paming fecky spmams Sn the arme wnd lege
and aleo 4-5 penods of vomiting After thu

On admbsdon the pathent was agrt ted with
slght stupor The thon was deep, P~
proximately 50 per minat Tectal tempers.
tures 38,1 the pulse strong 140 per minute
Tho sicin wes warm, dry and the targor por

mal, The hver could bo felt two fingers
under the right curvature in the medio cla

Hgb. 12.8 /100 ml, hlood urcs 50 mg/100
ml, serum-sodhur: 138 mN  sermm-chlocider
108 mEq/L, sorwmn potesium. 8 mEqiL,
standard blearbonater 16.1 m3d/L, pH n
esplllary blood; 7 48, pCOy 18 mm Hy

Aboat 2 hoars after sdmisdon an infusion
was commenced throagh a eranial vein with
180 ml of eleetrolyte mixture {133 ml jo-
tonio \eCL +45 ml 10% ghocose). After
which 30 ml of blood were given and the
{following 18 hours & total of 800 ml eleetro-
Iyt mixture (380 ml 5%, glucoso - 120 ml
kel patr chiorsdh + 120 ml kalu ehloredi e
gucaeo) To the leiter soloban there was
in the beginning edded a total of 5 mEq
N\ HCO,. The trratment wrth infunon was
stopped ca. 34 hours after admusion a3 the
Decessary ftmds could be green by mouth,
in the beginning a3 ordinary fimd diet

In the frst semples of urine pessed 4 bours
after the commencermt of the infomon &
alight proternura (1.3 1) and mucroscopio
bematuris was fxmd. The mean bour volome
was the followmg day 10-15 ml, the unno

became normal and the pule lower At the
e tooe the pCO  becume normalaed
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Humrt.
Fig | Changes tn the sermm pH, pCO and
roapatory tho firet 36 bours after

ory
rate/minute; ———— serom

whilet the pH in the cepillary blood fell to
727 (eco Fig 1) and the standard bicarbo-
nate increased slightly to 17.3 mifol/L. The
proteinurie dappearcd 24 hours after d
mmnon, blood urea was narmalired after 2
days end the microscopio bematuria ceased
on the 3rd day

The concentration of butszolidin (R) {n
serum! was on admisson 12 mg/100 ml

Setrabte
-

>

Estimation earried out by Levens
fabrikkrr For mwethod see Tophs] [13}

JUUL

bup o= The average urine concentration in the first

24 bours was 100 mg/100 m! eorrespondmg
to an exerstion of 240 my butazolidin,
The signs snd svmptoma of aoute poscn
ing disappeared within the first 2-3 dapy
after which the patient general condition
was unaffected, later signa of liver nvolre.
ment oceurred (see Fig 2), with a moderate
temporary jaundice On discharge 16 deys
after admission the jammdics bad dwappesr
ed and on ambulant control 5 weeks hater
the liver tests were completely pormal
(Fig 1)

Durlng admision the oo
centration fell to 10.3 g/100 ml, and at the
sume time the serum iron was found to be

thromboeyte
and differentis) count) were pormal alo the
srum protemn and serum  electrophoress
‘were normal

Dncussion

The most important data from 8 smilie
cases of aoute butazolidin polsoning pab-
lished in literature are tabulated in Table L
As in onr case the symptocs are mafoly
localized to the stomach, dnodenum, W
nary tract and hver Whilst the dvspepte
symptoms are cavsed by local irritation
of the mucous membranes by the bataro-
lidin, the remaining symptoms result from
the taxs affects on the parenchyms. To
this must be added the functional afect
on the kidney tubuli, Inasmnch as otz
din increases the reabsorption of sodhen
chloride and water (oligurla, weight B
crease) [0 11 1.] The bone marrow ¥#
nﬂectcdin-dnglaﬂ-la.hamﬂw
it belng posdble to sco thia in the pet
pheral blood plcture apart from an nitil
Jeukoogtoxis (Case 8 Table 1) All tbe
plth]h.pnrtlrum(hltilu'l‘lbkl
were completely cured.

Inmp-dmtthapimﬂfw
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Tixee 1 Ewht cases of acwde buta=olidin porsoming Symploms and pathological labora

tory findings
B-dose
o=
y
Xo. Rel. .o weight Bymptoms Blood amalyses
1 un 181 1g Protetnaria, (alkall rewsr
kg weight acresse ((mid 18 mEq). Biood
retemtion) Inervased®
1 01 1 2y Death 30 min. after ad
2 w 4 EX 3 Protelnwria + bematorin, Taftil keukocytoas
f rd-§th day) jemadics,
h-11th day- rvanthe.
ma seh-18th d.lv__h‘ T
4 ™ 1 8- A) peotem: &30- P trans-
o 3g isirad acoiaass cies ated
s m E I Y Vomiting, proteinuria BGO- and BGP-trans
« 120 amlnams levated
(] < 1] 2 Lig13ky — Inftial kenkocytomns
7 s n 1og Hyperpoos, aaura, ob- Inithl respirstary alke-
1. o, Josks, blood trea incrvs
) ne ® wg Duodemal nleos {rispee), okl bakoertonts,
m mect  bematana  3ed bone marrow: toxte de-
day | andior krd—$0th greration, alk.
y phatases

Berum-batarobdm concemtratiown
Lot dav: 21 6 og/100 md, 5th day: 8 0 mg/100 ml, #th day: -3 rag/100 mlL.

Serum batesolidin
4th day 8.5 mg/100 ml,

was dominated the first days by disturb-
ances in the acid base equilibrinm resem-
biing the conditions seen in acetyl salloyllo
i poleoning In infants [7] This simi-
larity abo applied to the patiemt by
perpnoe which poesibly could result from
a stimolating affect of the butszolidin on
the resplratory center [5). The resplmtory
alkaloats was already

caneentrat low
10th day: 4 0 mg/100 ml,

14th dayt 0 mg/100 ml

The concentration of butazolidin in the
serum 38 hoars after the ingestion of the
tablets was foand to be 12 mg/100 ml
The maximum concentration has undoulbt
edly been higher inasmuch as this abready
occurs  bout 2 hoars fter perorul admin-
tetration [4]).

When given in therapeatic dowes the
{on lies between

partly

onudmhdnn.pnhblvu.mhd'.hn
effeet on the kidney and the Uver and a
direct acidogenic etfect t batazolidin [ |
Gradually the picture beeame dominated
bylm-boﬂcuﬂods(-eeﬁg 1) The

etabali Iy ex
phin-thnl-dthntbtuﬂncmcm
tinnomly ackd.

5-10 mg100 m! (3 1., 13 With con
centrations abave 10 mg/100 mi the toxi-
city i condderably increased (18] This
results from the fact that butarolidin in
the blood is bound to the serum proteins,
When the serum protein has been saturst
ed in concentrationa of 10-11 mg/100 m!
the exccss butarolidin will quickly be




by o

The soorentration of butgrolrdin (R) in
serom! was o0 admiedon 13 mg/100 mal

S
-

Kethoathm warded oot by Lavens keausks

tabeikker For mwrihod ese Tephe) {13}

1 JeYL

The averape urine concmtration in the s
24 bours wus 100 rg/100 mi cocrerpondey
to an oxaretion of 240 myg botesolkia.
The signs and syroptoms af sad  poson.
ing dieappeared within the first 1 3 deys
after which the patimit evadiion
wor unaffeoted, later sigroe of bBver i dire
tmerd, oestirred (yee Fig 3, with o modooe
temporary jaumdice On dinabarge 16 dap
after admisston the jendice bad

ed and ou ambolard controt B weeks e
the lver tests werw completch norms

(Fig 1

During sdmistoe the con
centration fefl 1o 1063 g/100 ml, and o the
mmo time the sorom iran was feand to ba
00638 mg/l00 ml. The remawning hemts-
Lopiral values (leukocyts- and trumboryte
and differsatisl comt) were Doral alo (e
wrure predeln snd seram  ckectrophorem
wern normal,

Drscasion

The most fmportant dats from 8 snfsr
oasrs of acuts butasolidn pobontng pab-
Hahed in literatars are tabulated tn Tabie1
As I ot cem the symptome aro maly
Jocolized 0 the stomach daodemum, W
Bary treet wod hrer Whlet the dyepept
Kymptoms ary cspeed by local frritatin
of the muocons membranes by the bats-
din the rimalning sytwptons reelt free
the taxis afleots on the parenchyms. T8
this moet bo wdded the fmctionl sfeet
m the Kidsey taball Lnasmuch as botesob-
din incroases the Teabsorptian of sodiem
chioride and water (ohguria welght &
ercase) [0 11 12} The boge masrey ¥™
Iwhlwmh‘mﬁm
I being possibie fo mo this in the P
pheral Dlood pistare apart froe an fnsth!
Jeukooytods (Cuse 8 Table 1) A
patients epary frn Camo 1o Table !
were completsly vared.

In cur pathent the picium of paeoni™
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TOIVO

Profewmor Toivo Salmi died at the age of
61 on th June Hh family wus Carelian,
which dialect he falthfully chermbed. H
finished his medical studies at the Untrer
sity of Helsinkd in 1832 and as early as that
ho bad also completed his dissertation
Experimentelle Untersehongen lber den
A vypos bel {ruhgeb Kanin-
chen  The years at the univensity wers
1 Domed by & ehort periad of actiaty in
Vipurl. his bome town. Subsequently he
3 W Acka Pt Scand §4

SALMI ¢

returned to Hehinkd to the famous school
of Arvo Ylppd Inthe 1030 ke pablibed
several studies on prematures and now
borns In 1937 he was nominated Docent
of Pedmtries at the University of HelainkL
The wur interrupted his scientific work
and deprived him of his home coanty H
found new home in Turku where he was
appotated the firat professar of pediatrics
m 1845 Besides his many seademi and
social duties Toivo Balmi still had vigour
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NEW BOOKS RECEIVED

Books recelvod by Ada Poecdurrica Scan-
d martoa are ackoon kedgrd under this head
ing Belacted books will be reviemed In

e frwien ppace btk
H Wru (Ed h Symposwss wber dee Frich

gebere en Eradhruny Bad Bobache, /3

Mai 1984 8 haoger AQ Bawel/New Y ork,

1905 338 peges, 113 Sgures, 48 tablew.

Prwce DM 53
DoroTRY CANTIELD Fracen: X atemors for

Parexts Robert Bentley Tne., C g

D A.J Tyxaxil Oomwes Oslds »d F Jo-
tod Ducasts Badwmed Arnald Lid., Londos,
1085, 197 pages. Price 422 net

C. H #rvanr Hazaw Influrntn and ether
Vorue Infoct om of the Ruspiratory Trect,
%nd od. Edwwrd Aroold Ltd  Londm,
1985, 248 pages, Price 4a. net

J Arrixy and R MaoKEme Dee K sl wsd
st na Symplomss 8 perychsscmod scher Bwch,
Traalatod from Enghh, Hippolowtes
Yerlag, Bh 1085 300 pagee,

Mawr, UB.A, 1863 240 pages, iThrrirated.
PFreng 583
Doxoray Cawyrery Fosommm The Mewter
2oy Manusl for Testhers ard Porents Ro-
bert Bentley Ine., Cambridge Aae,
L.BA., 1608 128 pages, Mustruted. Price
- 39

T A. Awr (Bd)r AN-Garrieon Hisory of Pe
dratrics Tk wew chaptors en the budery
| medimiricn «n rocunt iwwe by A ¥ AW
W B 8aundees Company Lid, London,
1965 318 pages, Tlustrated. Proce 24 O
&

ANNOUNCEMENTS

Internatisnal Puediatry  Asocrat on Tha
(mxhnzt\e‘dnm)dwm will bold
1helr annnal roeeting io Chuesgo from Octow
ber 21 to 28, 1985 They cordmlly invite
membrers of the 1ith Intemational Congrres
of Pulatricr, Tokyo, coeming {ram Earope
DNorth Afres, snd the Sear East, to attend
thelr westuig and wll grant them srveral
facilitws. T ha = eotabluhed with the travell
ing agrecy KUONL A G w flght round the
workd at the price of BFme 7000 — (at Jeast
13 perticipant  will be needed) In this
amoont are neluded. flight (touriet slaees)
and trip by traiu (flret olam) secomrmodation
In Orst clase hotels (bt o meals in the
hotels) Start on October 20 fram the airpart
pext to your domicie The trip will Inetude-
dayw in “ew Yark, § days m Chicgo (o
claewhere), days I Ban Francieeo, Amve
jm Tokyo on hovember 1 fn J pan two
exmursens by train 16 ™ kko and Kyoto.

Lersvs for Hoogkong hovember 14 2 days
sach in Hongkong and Bengiok, 3 dey
Delhi (possiblity for an exeurnon to Agmk

T L o81/20 34 11
Praf G Famtes

peoretary Ouarml
Tnde-raa e Pordatrin Lueciecet

The 7 fforoen rdrent Coliege of Piibad
pha 10 5 Talaw Sreel, On Thurst
March 24, 1904, thuoagh Baturdsy Mereh 3%
1964, 1mdee (ho suspkon of The hew ok
Academy of Babences, ¢ tha Waldorf dstont
Hotel to \ew York City thers will b
conferenoa on pacdsatric sad sdeesral B3N

Waren I Long M-P
Ovricirmen
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From the Children  Hospital Medical Conter tho Boston Lying In Howpltal, the Depart
ments of Pediatris and Patbology Harvard Medieal Bchool, Boston, Masv, U.S.A., snd
the Department of Pedia rics, Yale University Bchool of Medicine New Haven,
Conn., UBA.

Surface Propertics of Saline Extracts from Lungs of Newhorn Infants

by E 0 R. REYNOLDS,! \L. M ORZALESL E. K MOTOYAMA,
J M. CRAIG and C. D COOK

Recent investigations have snggested
that the alveolar lining Jayer he surface
active properties which make an important
contribution to the stability of the fr
spaces, This lining laver contains mat
rals (phospholiptds or Lipoproteins) which
reduce their surface tenzlons to very low
Jevels with decreasing snrface ares [1 6
17 25] Buh substances, which have
been collectively cailed pulmonary sur
factant” wore demonstrated by Avery &
Mead [ ] in maline extracts of longs from
infants weighing mote than 1100-1200 g
bat were not found in the lungs of smaller
infants or of any who had died from the
respiratory distress sypdrome Absence of
surfactant was implieated as an important
factor in the pathogenems of the respira
tory distress syndrome [2 *7].

The data of Avery & Mead [2] suggest
that the appearance of eurfactant In the

Sapported Grants }[D-00144 08, HD-
0021208 and HD-006%9-01 from the X troeal
Instrtutes of Health, L 8. Pubhc Health Ser

vice and the Willlem F Slihom Fend, Harvard
Con prmty

1 reeept of  Welleoms Rewarch Tra o
Grant Presen tree Departmemt
Tniverst  Colleme 11 Medial  Rebool,
Lendon. W C 1

X agufcant henge m sarface actnity

slveoli during gestation is rather a sudden
event The technique they employed
detects wurlactant caly when sulficent of
the material ka present in o lung extraet to
form o fllm on the wurface of the extract
within the period of obeerration. There-
fore it seemed posalble that small amounts

1 surfactant might have remained -
detected In th lungs of very premature
infants and infants dying from the respira
tory distress syndrome

Beesneo the time taken for surface ae
tive materials to reach the surface of a
suspensjon b partly dependent on their
concentrations [20] the looger such
sospension js allowrd to stand the more
Iikely are small quantitss of surfactant
to be detected.

In this fnvestigation the effect of pro-
Jonged aging upon the surface tensions of
extructs of the lungs of infants w ighing
less than 1%00 g and infants dyfng from
the respiratory distress syndrome was
observed.

M teral and Methods

Lany tewe was obt med t  topsy
which was porformed within 4 hours of
death and stored t 4 to  10°C After
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for numerous voluntary functions The
Mannertherm League for Child Welfare
and the Carelia Association wers the most
important of them He was awarded deco-
rations and honotary memberships of
several associations Toivo Salmi was a
umque persomlity whoso eongenial ap-
pearance held all the numerons charse-
teristics that made him the mowt colourful

TOIVO SALMI

and at the same time most unreserved
teacher of our faculty He had many
friends near and far We all join the words
of American condolences: “This is & lom
to all of us who work m pediatrics. for
Profemor Salmi has been & leader in our
work for manv vears—truly s pioneer

Tuoaras Pelloars
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infants or older individaals always have The lowest surface tendon of lung ex-
lowest surface tonsion values below 15  tracts from the 30 babies with the res-
dynesfem after approximately 2} hours of  plratory distress syndrome are shown in
cycling [24} bence extracts with surface Flg 2. The surface tension wan above 15
termsboms below 18 dyncujem are considered  dynesfem, except In 2 infants both of

to have normal sarface ectlvity whom died on the third day of life of in.
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1-30 days (veually less than 3 days) 2to 8 g
(uwally 3 @) of hung tiwue were minoed in
8 ml of isotonic saline a finely as possible
with smssocs. This procedure took about 3
minutes. The mixturs wus thon difuted with
ieotonio saline to 50 ml and stirred vigo-
rously for 2 to & minutes. Atter 20 minutea
of standing, the extract was filtered throagh
4 Jayers of surgical gaurs Into the troagh of a
modified Wilhelmy balance [0]. The surface
was aged {or 20 minutes and then the surface
ares was repestedly expanded to 67 cm?
(100%) and eompeessed t 15 em (12%) by
& motar-driven piston with & 16 mirmute sine
ware eyele. A thin (0 08 mm) stippled pla-
tinum bar (4 1 cm) was hall immersed In
the extract and the weight change of the bar
which was propoctional to the changs fn
srface tenwon, was mwarored with a strain
gauge transdnce  Aren and wurface temslon
changes were gimultanscualy deplayed on
an \~Y recorder and the lowest surface ten
sion reached during oyeling was oeed in ana
lyzing the resnlta.

The lowest surface tenmon valoe was ob-
tained when 3 conscoutive cycies had ro-
cocded the same mintmum (within 1 dyne/
em); thie veslly oeccurred after bout 2}
bours of compression and expansion of the
rorface (10 cycles) Measurements wers also

de on extracts from 3 g samples of lungs
2 wn 18 infants after oyoling bad continoed
Fintil valoes below 18 dynes/om wero reach
ed or far 24 hours (Le up to %0 cycles)
In eddition tho behavior of extraets of
varyiog mount (less than 3 g of normal
lung tissue wus stodied during peolonged
aging. In order to prevent bacterial growth
chlorwnphenicol was added to each extract
cyﬂed(orlonmtt-nﬂhan-.(}mirolu

icol to have
mlp-p-nmk.vﬂm upan the srface activity
of lung extracte.

Lungs from & total of 75 infants were
studied. Sixteen of the infants were stillborn,
but not macerated, and the remaining 89
died within 4 weeks of birth. Of thewe 59
30 had evidenoe of the respirmtory distress
rrnd:nmcujudgedhypmgmdvady-pm

E. 0 X, RETYOLDS ET AL,

cal ination, hyaline h and
Tasave atelectasrs. In a few infant who
died within the {irst few hours of life hyatee
membranes were absent but atelectasts waa
of the type usually amoclated with the res

lity Of the 18 lung extracts eyched for up
to 4 hours, § were from infant lew thes
1700 g 8 of whom were liveborn bat died of
causes other than the respiratory distress
wyndrome and 3 of whom were stilfborn.
The remaining 7 extracty cyeled for 4 hours
‘wersfrominfant with the reepiratory distrems
ayndrome all of whom were more than 1300
g wnd bhad exteneive hyuline membrane
formatson,

Becauso of the poesibility thatpmhn:rd

ormation of

the surface activity of plasme proteins was
sl studied. Plasma (3 ml) serum (3 ml)
albumen (250 mg) gamme gobalm (100
mg) wnd fibrinogen (30 mg) in 80 ml of
mline wero ench oyeled and the lowest sor
face tension valuss read at 3) and 4 hoors.

Results

"The lowest surface tenslons obtained at
about 2} hours, when 3 consecutive cyeles
bad reached the ssme minimum sarfaee
tenslon, are shown in Fig Land  Fig 1
melades only thoss infents in whom there
was o evidence of the resplratory distresa
syndrome and it can bo seen that in babies
below 1200 g birth weight the lowest
wurface tension was above 15 dypesjem
(with one exoeption) and in thoee weighing
mors thau 1200 g the surface tension was
below 16 dynesfcm (with the exeeption of
ons stillborn ynfant)

With the prosent technkque extracts of
3 g of normal lung tisve from foil term
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direct information aboat tho behavior of
the alveolar surface carmot be obtained.

In ths investigation surface temalons
below 15 dynes/em wers pormally found
after about *} hours of cycling In ex
tracts of lungs from infante of more than
1%00 g birthweight (abont 28 weeks gevta
tion) This result agrees with the findings
of Avery & Mead [2] and Indieates that
the Jungs from which the extracts were
made contained s sufficlent quantity of
surfactant for a detectable surface laver
to be formed In the trough within  } hours

The demonstration that low suriace
tenslon valoes can be recorded In extracts

815

an pe when surfactant was previowly
thoaght to be sbeent often live for severnl
days and sometimes survree with no
clinical or pathological evidence of the res-
pinatory distress syndrome This was the
case [n threeinfantaIncloded in the present
study who survived 5 1. and °8 davs
with birthwelghts of 875 460 and 680 g
respectively

Pattle [°8] on the bask of animal ex
periments and comparative morphology
sugpested that surfactant was present
from 21-*4 weeks of geetution (st a body
weight of about 500 g) onward and

of the lungs of very premature nfants after
prolonged surfece aging shows that sur
factant b prewent in small quantities in
the lunge of Infant weighing as little as
500 g at s gestational nge of 23 weeke It
scems, therrfore that surixctant fimst
appears In the lungs at about 23 weeks
of geetation and increases in mount s
term ks approached The supposition that
i only symall quantities of surfactant are
prosent In the trough  long time will be
requited for low surface temsions to be
recorded was confirmed In the xperi-
ments in which very small amomnts of
normal lung timue were used to make
straets The possdbility that a plastic
surface membrane »as formed during pro-
longed aging which gave a falecly low
reading was ruled out by the experiments
on plasms proteins.

The finding of enrfact ot in very prema
ture infants is to be expected. It has been
argued that m the abeenee of surfactant
collapse [th lung assceninth respira
tory distress stndrome will occur [ 7]
It has appeared paradoxical that infant
with birthweights well below 100 g at

Gi 1d [16] demonstrated normal pres-
sure volame relstionships indieating the
presence of sarfactant in the kings of some
nfants welghing as little as 300 g Alveolar
eels with osmiophilo fncludons which
may be the source of surface active ma
teriale In the lunga [+ 7 18 29 30
could not be demonstrated by Campiche
in » fetus of 380 g bat were present in an
infant of 780 g [8]. Our results are there-
fore comistent with these findmgs.
Levine & Johnwm [19] bave shown that
mline extracts of degaseed normal hungs
do not have low surface tensions after 7}
hours of cyeling on & modified Wilhelmy
balance but that after standing avernight
low valocs are reached wogpesting that Uf
the lungs are totally collapeed the ex
traction procedure does not allow mfficlent
contact with the alveoll for more than &
wmall quantity of surfactant to be ex
tracted Since lung collapes is often almoat
total in infant dying of the respiratocy
distress syndrome it might be argoed that
faflure to demomeirate surfactant in thhs
discase ts canaed [n the sme way In the
present study surfactant conld never be
demonstrated In lung extracts from in
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the drcunon between "“pormsl’ sarfecs tenadon
(below ) and  almoormal™ surtsce tengon (sbove)

tracranial hemorrhage when thers wus
olinical and pathalogical evidence of re-
oovery from respiratory diatress [5]
The resnlta obtemed after prolonged
cycling compared with the 2} hour values
abown In Fig 3 Of the 0 infants be-
wwmgdﬂngoimmﬂtherthmthn
resprratory dietroes ayndrome the lowest
nurface temaion after prolonged cycling
wus still above 15 dvnes/cm tn the 3 whowe
birth weighta were below 460 g, but was
Jess than 18 dynesjom in the 8 weighing
botween 400 and 1100 g The gestational
ages of four of these gix nfants wers kmown
and were 23} 25 26 and 20 weeks res-
peotively The surface tenslon of lung ex
tracts from the 7 infants with the res
pimatory distress syndrome remained abovo
15 dypesjom.
Tabla 1 shows the resulta of the 2 ex
peddments in which the behavior of ex
tracts from small wmounts of norms! lung

E. 0 B. RETNOLDS T AL.

thwue was studied daring prolonged agmg
inthe trongh When 0.3 gand 0 4 gof lung
tiauos were used the lowest surface ten
slon values at 2} hours were 22 and 10
dynes/cm respectively but after prolonged
aging they decrensed to 6 and 11 dyneyjem

The lowest surface tensions of plarme,
werum and plaama protein soluthone did
pot decroase below 20 dynes/em even with
%4 hours of cyoling in the modifed W3-
helmy balance

Duscusnon

The surface active maternls demos
strated in extracts of minced lung tiwoe
and in lung washings are assumed to be
largely dertred from the alveolar surface
[8 25] Althongh the method of messuring
the sarfsce activity of limg extracts ued
in this yestigation has been frequently
employed [2 6 12 10], there are many
limitations which must be considered in
the interpretation of the rewnits. The
nmauntoi}mrgﬁuuonud,thodeg;mn!
atelectasts [18] the method of mineng
the time of aging af the surface and the
lpcdduydingmnmbolthnruhhb
which affect the results. In addition, the
minced lung timue contains substances
derrved from blood and demaged teese
cells which mhibit the surface layer [1
18 32] mo that the surface activity of &
lung extruct reprosents the net effect of
nrface sottve materlals and inhibitors.
A further error of unknown, but probably
amall ml.;nitnd.orenﬂtlkomtharu‘h
tion in the contact angle between the pls
tinum bar and the surface which ls s
sumed to be constant [21] In spite of
thess difficulties the method remains
usetul for the measurement af prlmonary
surface activity provided it is realieed that
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fants with the respiratory distress synd
rome {except In the two dymg of other
canses dunng recovery) even with 24
hours of eveling Therefore it ia likely that
surfuctant is completely or almost com
Pletely deficient or inhibited in infants
dying from thus diseass

The reasons for the deficlency of eurface
activity of lung extructs from infants
dying of the respiratory distress syndrome
remain incompletely understood It has
been postulated that surfactant might be
absent on the basis of biochemieal imma
turity of the lungs [¥] However it seems
unlikely that the time of appearance of
surfactant normally ranges from 23 to 37
of more weeks gestatkm In the very pre-
mataore infant it {s possible that yuriactant
1s abeent or present in quantities too wmall
to be functlonaily adequate In the less
Premature tnfant it seems more likely that
the small amount of surfactant present is
further decrensed or inhibited becausa of
damage to the alveolar cells or linmg layer

™ by some process such as asphyxis or
.y)innmdnﬁﬂnc! fluid from the pnlmonary

capillary bed mto the alveoli ocenrring
before during or after the time of birth
[28] Asphyxis may injure the alveolar
cells directly (28 29] and also by pro-
dueing & decresss In palmonary blood
flow [10-12). Transudation af fluid into

X 0 R. REYNOLDS TT AL

oaplllary permeability [31] and that Loed
elements are capable of hactivating s
factant (1 18 22] The premature hfant
iy therefore partioularly vulnerable to
the interaction of & number of factom,
jnclnding deflelent surfactant asphyxi
and transndation which are likely to lead
to atelostasls and the formation of hysline
membranes.

Summary

The surface activity of wline extracts
from the lungs of 76 bables dying in the
newborn period has been examined using
a modified Wihelmy balance Thea
readings were made after 2} hours pal-
mwonary surlactant could be demonstrated
{n lung extracts from babdes of more thas
1200 g birthwelght except in those dying
from the respiratary dutress syndrooe.
Resdlugs made atter prolonged aging of
the surface showed that surfactant was
Wntinmﬂqumtiﬁnm{nﬁnu-hh
birthwelghts as low ax 500 g No sariactant
conld be demonstrsted after prolonged
aging of lung extracts from babies dylng
of the respiratory distress syndrome

It fs postulated that the reaplratory
distress syndrome is camsed by s defict
of smriactant in prematurs iniants and
that the mmall amount present s further
reduced by alveolar cell damage o inhib-

the alveoli of infants with respustory
distress which is respoedble for the forma-
thon of hyalme membranes [13 14] may
bo favoured by deficient suriactant [2 25

27] Thern i also evidence to suggest that.
the capillaries of premature infants are
mrore permeable to fluld than at full term
{3 9] that asphyxis canses an lnerewse in

ted by t dation of plasma into the
alveoll
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An Outbreak Among Cluldren of Respiratory Uinesa
Cauted by Respiratory Syneytial Virus
A Serological and Climeal Study

by BO BERGLUND PER FORSSELL and MARJA HARVO-NOPONEN

Intreduction

Epid of resphratory tract fnfecth
hxchﬂdrmdmtomphtory:yncythl
{RS) virus have been descrfbed M UBA,
Europe and Australia and « high fre-
quenes of bronchiolitis and paeumonia in
young children infeeted with RS virus
during theee epidernics has been reported
-131

In Hehinki Finland, a wadespread ont
break of respiratory disemse In children
otcurred in earty December 106) nd Jas-
ted untll early February 1084 ’I‘beh}gh
frequency of bronchiolitis and p
lmongthc!nhnu.dmmrdtuhmphnh
suggested that R3S vires might be the
caneathre agent.

The preecnt repoct describes the results
of serological studies carried out doring
the epidemic on houpitalmed children with
respitatory discase and also the eliniesl
findings in caves of k {ly confirmed

Materal and Methods
Clhinkal matersal

A total of 160 children were studed,
Fivided into a respiratory and e eontrol
Eroup.

The respiratory group coosuted of 119
hiliren mndsr  vears of ge with reepira
tory dmeste sdmitted to Aorora Howpltal,
Helainka, durmg December 1983 and Jan
oary 1968 Tho patients, mostly wulfering
from & severe resprrstory disease were all
treated on the same ward, whah wes In
tended only for chidren wnder  years of
age with rewpustory duwcass Chest X ray
exammations we-o performed. Whit blood
etlls were emumted, and the erythroeyt
s~dment tion rat
during the st y m bowpetal.

On the basis of the clinical and X-tay in
vestizations the discare wae clamficd as in
feetyon of the upper resplratory tract
hroochitu bronchuolth or poeumonta

ATl the childeen { the resplratory group
wers grven antibioties during theor stay

RS virus tnfection

Tluu-dyrun-ppmrdbymmtru-:ﬂn
l-n-i:u-nn- u-ndanm. be Fmarh

bospital. Fifty{Ive  wero ghven proseillin,
23~ 10 Im fol

lowed by chlommpbenseol, and 10
gV m other ant beotice.

The control group consteted of  children
withouat disrase trrated an dif
ferent warda of Aurora Hosprtal and of 1

were
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A Waramx A F Prrowox D and forther experiments wpon anaxie e -
Dmrn,ch'ﬂnﬂmdhﬂgbtmed nmlb‘thﬂawnllun'\y‘mph.A-rrl
negative pressure in the chest together with Phypeicl, 137 631 194,

Suhmitied Deo 21 1884 {E.Q R.R) Unlyeesity Collegn Hoopital

Aceepted Jan. 11 1985 Jedlenl Behool

Otwtetrio Hoapltal
Hmtley Btreet
Londoo, YW C 1
Englend
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Taprn ® Distribution accord sg to age and

antibody titre.

X of pathmts
Bron Tpper
chio- rewp-
Ftis bra-
eum  Brom tory
Age  Pnea poea  chio. Bros- fofes-
{monthe) monte moaia Lti ehith  tion
<3 2 —_— 1 —_ —
3 <t s [ 2 1
-<la 1 1 1 1 3
JEIRE TR | 11— 1 H
Total 30 PO ] ¥ [

fall in 1 case All 11 children were over 6
mooaths of age

Among the controls at the childrens
home an outbreak of respiratory disease
started tomards the end of and ahortly
after the study Five children of th home
contracted s respiratory dieease duormg
the time between collection of the firat
and the second serum specimen. Of these
5 controls & 1 manth-old girl abowed & rise
fn titro {rom less than 1 in 4 to1n 8
and an 8-month-old boy w 32 fold rise in
RS virus CF antlbody titre (Table 1)

During the epidemic serological evl
dence of RS virua infection in children
with respiratory fliness was aleo obtaned
from another ehildren ¢ howme in the town
indieating that the epidemlio caused by
RS virne was widespread.

RS tirms wolations

Smen the hospital and the virms hab-
oratory were located in different cithes
virus kolation experiment were earried
out on a small pnmber of children only
The purpose of the lsolstion experiments

was bot to conflrm the serclogicel dieg
nosks but to test the antigonio similarity of
the Randallstrain of RS virosand the virus
strain that was prevalent during the epl
demle

Isolation specimens were obtained from
17 children of the respmatocy group Virus
was ohated from 6 children. AU {solates
prodaced syncytil degeneration {n eell
cultures. The isolates were neatralized by
RS viros-immure serom prepared agafost
Randall strain secording to & method
described elsewhere [3). Each of the 6
children from whom RS viros was lsolated
showed & 1-fold or greater riso in CF ant!
body titre agatnet the Randall straln of
RS viro,

Distribufion of patieats eccording lo ope
diagnons and e n RS tirns complement.
fining @ tibody titre

The chfidren with & 4-fold or greater
Tise in titre are shown in Table 2 Mot of
them had u lower respiratory traet in

Tanex 3 Distribwtion avcord wg to age and

diagnons of 12 patients \ath 2.fold rise »

RS virns CF a tibody tilre or a rise {n Lalre
from less than Tam dto Tan d

No. of patients
Brom Upper
ehso- e
Tithe ire-
corm Broo tory
Age Prew pars  cho- Bron  infes
(montht) monie monls hts  hith tion
) 3 * - - —
1-<8 H — - - -
8-<12 — — - - —
11 <2 1 — - - 1
Total s S - - 1

A third epecimse obiamud from coe of theme
3 patwnte 30 duys after the cmert of the dreer
revended 4 T 1m tetre.
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chilMdren who were rewdmg at & children's
bome in the town The children of the con
trol group were of the same ago and wwre
studied at the samo time as those of the
rexpirstory group The age distribation of all
subjects studied iy evxdent from Table 1

Collection of serum specimens and deter
mination of complement fring (CF) antr
bodies

From the howpitalized chilren the first
specimen was obt ined within 24 hours of
sdmimion and the second apecimen 7-14
daya later but in the children s home the
mterval between collection of the specimens
was 21 daye

For the CF test the sera were mactivated
at 56°C for 30 minutes, nd serlal 2Joid
diutions made in vercoal-badlered maline

from & serum diluthon of 1 1n 4
CF antigen was prepared in humen amnion
eells of a continnous Line (U cells) infected
with the Randall strain of 8 virm, which
was bt ined from Dr David Taylor Ro-
binson H rvard Hospital, Saliebury Wilts.,

England The U cell cultares wers main
tained in Eagl s minimum ossentisl medhm

ning 200 units of p iltin, 200 micro-
grams  { streptomnyein, and (.025 microg of
amphotericin B pe ml, and supplersented

) ¥ith 5% trvptoss phosphate and 5% hares
/m“\cmhmmh&mdnth
tupe of complet degeneration of the ecll
sheet  (rozen at -70°C and thewed 10
Himes, after which the material was titrated
againat 4 antibody units of an early con
valescent phase R8  drus-immune serum
obtainetd from & 4-year-oM chuld. Four anti
gen unhs and  wmite of complement were
ermployed in each test The CF tests were
carried out in habn tibes, eing 01 ml
volumes of seTum, complement and antigea.
After overnight flxatron at 4°C 0.2 ml of &
1.25 % soependdon of serwitized (2 unuts of
haemolysin) sheep erythrocytes were dded
to each tube and the tubes meabated at
37°C for 45 rminates. The t tro »as the hughest
dihution of serom ghang 50 grester
fixation. Complernent serwn and antigen

B BERGLUYD ET AL

ocontrols were incloded in the testa, as well s
a positive control serom. The CF antlbedy
titre of the positive control aerom was |
in 8orlin I8 in ench test

Results

Serological dudies

A total of 59 ehildren (50 %) of the re
spiratory group showed a 4-fold ae groater
reo In the RS virns CF antibody titre
(Table 1) The acnte and convalescent s
rum titre of thoso under 3 months of age
never excoeded 1 in 8 On the other hand
the convalescent serum titre of the children
1 year or older with a 4-fold ar greater
s in titre alwmys exceeded 1 in 8. 0f
all children in the respiratory groap with
a 1-101d or greater rise tn OF titre 54 had
an intial titre lower then 1104

Eleven children of the resplmtocy groep
showed an injtial titre equal to of higher
than 1 in 32 but did not ehow a 4ok
or grester rise In titre The titre of the
11 remained mchanged in 9 casew »
fold rise was noted in 1 case and s -foK

Tastr 1 Four fold or greater ness in /e
sprratory syncylial (RS) virss complement:
firing antibody titre 1a the respiratory o

control groups
A\ of chiddrem
Ago Control
(moathe) groop Labanid
<3 2y23* (124 1
<8 1935 (34 [4d
<12 ~a00 (¢7) 110
12 <2 1120 (85)
Tota! 3119 (5} -y

Namerator = wo. olrhﬂd-rﬁrh.b-lﬂ"
or =pa. of chdm®
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from 6 to 60 mm/hr ths average value
being 24 mm/hr The mean maximal keu
coeyte count was 0880 /mm*

Duscusrion

In the present stody RS virus infection
was detected by the CF technique (4-

523

Theso findings, in accordance with the
results of another study [3) carried out in
Turku Finland, suggest that ehildren
under 3 months of age do not respoad with
a 4-fold or grenter rwo in titre from less
thanIin4tolmBertolinl8 mtil3to
4 weeks after the onset of the discase

10l or grester e In titre) In BO% of
children under 2 yeams of age with re-
spiratory discare hospitalized during an
outbreak of reapiratory illness. The pro-
portionally lowest frequency of RS virus
infections confirmed by the OF tethnique
oceurred in the 25 children under 3 months
of age of whom only 3 showed s riwe in
titro from kess than 1 in4to 18 In
dioating RS virus infection. Five children
under 3 months of age and 2 children of
tho age group 3 months-<6 months
developed a riwe In titre from less than 1
in4tolin4 suggesting but not proving
RS viros infeetion. If the sermm ap

The co in the present study of
rpinatory disease in children over 6
months of age with an expected evident
antibody response but nevertheless with
no rise In RS vires antibody titre indl
cates that some of the patfents stodied
were suffering from dusease caused by
agents other than RE virus. The oceurrence
of laryngrtls in children over 8 moaths of
go with no rieo In titre for RS virus, to-
gother with the absencs of laryngitis in
children with serclogieally coafirmed RS
virus infeetion, lkewlee suggests that other
agents wero responsible for the diseaso of
t least some patients.

are obtained within 1- weeks after ad
mission to hospita]l asin the present study
thess findings indleate the desirabllity of
starting the titratlon of sera of children
under 6 months but especially mnder 8
montha of age from & dilution of 1 n 2 or
lin1insteadof1in4d

Ross et al [11] bave recently pointed
oat the importance, for obtaming optimal
remalts by the OF technigque of eolbecting
couvalescrnt merum after the 2nd bat
prefrrably between the 4th and 6th weeks
of fllnew. In tho present study . cluldren
under 3 mouthe of go falled to respond
with 4-fold rise In titre ® wecks after the
beginning of the fllness, but bowed a 4-
fold rhe in titre from lees than 1 In 4 to 1
in 8 later on, in specimens obtained on the
30th and 32nd day of dieaso respectively

Lower resp Y tract invol (ca
ses af bronchitis fncluded) often I as-
soclation with severe respiratory symp-
toms, was found in not less than 90%
of the children with serologically oon
firmed RS virus {nfection

Four fold or greater R8 virus CF ant!
body respor wore di d significantly
more frequently in children with respira
tory fliness than in & control group of
hildren, deaplte the fuct that during the
study respinatory infections and subwe-
quent R8 rirus CF antibody riwes aho
ocoarred  moag some controla.

Summ ry
A serologien]l tudy w  carried out on
children under  yoars of age with respira
tory dieeass hospitalired during an oat
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TapLs 4 Distribut
diagnons of 48 pat:
rirus complement

rccording to age and
with xo s tn RS
zimg antibody tire,

1 of patients
Bron Upper

chro- T

hitt pira

com Bron ‘;c'ry

Age Pneu  poea  chio- Brom e
{months) momws monla liis ehith tion
3 Ll 3 E —_ —_
3-<8 &5 1 3 1 4
<12 8 ~ — 1 +
1 p31 3 —_ — 1 3
Total 23 4 5 3 1

A third specimen obtatsed from ooe of thess
A patients 32d yuafi  the cowet of the discasm
e ealed  4-fold rise in titre.

fectlon. Bronchiolitls was common up
to the age of 1 vear Laryngitis did not
ocenr ameng the 6 children with npper
respimtory tract Infection

Table 3 shows the children with a 2 fold
rise in titre or & rise from less then 1in 4
tolin 4 Three children under 3 months of
age with pneumonis showed & © fold rise
m titre from I in 4 to 1in 8 and © children
over 1 year of age ome of whom had
poeamonis and the other laryngiths, also
shoned a * fold rime in titre from 1 [ &4
tolin 128 and from 1 fn 16 to 1 1 82
respectively  beven children under 0
months of age among whom branchiolitis
ocourred showed a rise in titre from less
thanlindtolmd4

Table 4 shows the chikdren with no rise
in RS virus CF antlbody titre In these
children posumonia oceurred up to the age
af 2 years whereas bronchlolitis oecurred
onlyuptotheageaf 6 months Twochildren
shown In Table 4 with upper respiratory
tract infection had laryngitis peeudo-
eroaposa and ono had laryngitiy

UND ET AL

Climieal nigns and other [indinge (a 33
patients wrth serologieally confirmed RS
crrus Infection

The children with serologcally e
firmed (4-fold or grester rise in tire) BS
virus infection had been fll for an averagy
of 4 days prior to admhsian to bowpital
The total length of the respirstory Hlnew
varled from 8 to 21 days, being oo the
average 18 days. The frequency of the
maln symptoms are shown In Table §
3Most children with lower revpimtary trect
involvement had marked breathing diff-
culties In 43 cases removal of secretions
from the pharynx by suction was neces
wry Mo fatalities oocurred among the
children included in the study

Further characterietios af the caves of
serologioally confirmed BS vrroy ke
tion were s follaww: The fever (hight
than $7.5°C per rectum) mewrred o the
ward lasted 3 days on the average endte |
maximal duration of fever was 7 davt
Tho erythrocyte sedmentation rste rarid

TanLw 5 Distributron of symplom’ LE
patients under 2 years of ape witk sk
cally confrrmed RS virus tnfectun |
Se o
patmnt

Bymptome

»

!

\g
wellcoouszl s
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bresk of respiratory illness {in Helainki Out of 58 children with serologically
Finland The sers were tested by the CF confirmed RS virus infeetion, 5¢ had an
technique acute phase serum titre lower than [ 4
Of 110 children with resplratory dis-  In the present study In which the k.
ease 59 (50%) showed serologieal evic terval between collectlon of the serum
dence of Infection with RS virus. Lower specimens was 1-2 weeks the convde
resplratory tract involvement mostly in  scent serum  titre of children under 3
the form of pneumoma and bronchlolitis  months never exceeded 1in 8 wherens the
was found in 90 % of the children with RS  corresponding titre of throm aver 1 year of
viruy infection age always excerded 1 in 8
The lowtst antibody response was dem Bervlogleal evidence of RS virus infee
onatrated in children under 3 months of tion was found significantly more often
age in the children with respiratory diwsse
For the detection of RS virus infection  thann a control group
by the CF tethnique in children under @
months and particularly under 3 months

of age it was found desirable to start the Acknowledgement
rerum thratlons from as low a dilution as We thank Prof Pekke H 1 foe ba
possible preferably less than 1 in 4 many helplnl euggestions and eritichma dar

It was found impartant not to collect mg the performanee of thia work. The techol-
the convalescent serum speclmen at least €3l amibstance of Mim Anjs Tajumes &
from children under 3 months of age gratatully acknowledged
until 34 weeky after the omset of the

divease
L]
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FULMOXARY VASCTLAR AYATOMY AXD HYALIXE MENRARASTS

lined with hyaline wembranes

Fux IQAFnu!e-Ln-'mrnthumthm
imdwated | Frg 15 Between the s paces Ined
by metntraney

which contame many contrast-filled capdlanes

10 4 days and then embedded in paraffm. fee

rams the v of  «peeully comtructed
mcrosenpe b earntil After the exanuna

tion { the plates evitable arvas from paraffm
blocks were acetmned srrially oang ~tandand
hirtological techniques. Hectins 1 8 x thack
new were eut and stabned wath barmatoxytm
and van Uwnn. (For complet  discarmn of
the technkqoe see [§].}
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The Pulmonary Arterial and Capillary Pattern
n Hyaline Membrane Disease

A Microangiographical and Histologieal Stud)y

by ILMARI LINDGREMN!

A vascular pathogenesis for the “mem
brancs” of hysline membrans diseaso is
favoured in the latest papers desling wmith
the subject (7 0 14] It has been postula
ted that vascular permeebility is in
ereased with transudation of finld and its
subsequent transformation to membrenes.
The incressed permeability is thought
to be due to functsonal changes in the
pulmonary small arterfoles [13] but no
morphological changes have been observed
in their walls [5).

Bozie [1] recontly described an infant
with hyaline membranes 1n all parta of
the lungs except those which wers supp-
lisd only by aberrant vemsels orfginating
from the sorta

The possible rols played by tho pul
monary veywls in the pathogenesis of
hyaline membrane formstion still remains
undefined. A new approach to a study of
wascular architecture of tho lmg in thhk

graphieal technique This method alo
allows parallel histological atudy of the
amatomy of the alveolar caplllaries and
their relation to the membranes.

Material and Methods

The lungy of 13 infants wh ded with bys
Line membrang disease were stucled. All had
typical lmical picture pulmonany v
findings and histological features. The
birth weight caried hetween 1220-2800 £
The postnatal survival perod for 8 iafant
wns jess than 1 Lours and for 8 infants
moro than 21 hours. N congenital cards
‘amular 0 other anomales ere prrent.
The findings wore compared with & contrel
wories of 15 cascw of simila age and weipkt
who died from othsr cutrees.

Ten lung pelrs had been stored deep
frozen fov up to  yewrs in 10 canes and the
ather 3 woro fresh (0-2 days post mortenk
Thero »  n differroce n tho vasdh®
struchie in these both groupe

A 7.5% water suwpenston of heriura b
phate (Mseropague®) wa Injected Int 1

L.

condithon i the wo of ster k 1

Rewarch F llow Pedmtre Pathology

sipported by grants fnar the fxedrd S tronal
Amoclation aguost Heart  nd

dres hologucal  Anats
Uskvermty of Turkw. Turk 3. Fmland

Pulmonary artery T! ks material n stated #
ha e & umiform particle [ kew than 93
mreron, The | jectlnn[rﬂ-urernlu-p!ﬂ“‘
stant between 70-90 mm Hg am the ke
tion time wa one hoar Altes injertion 19
lurg swore £ ved 0 neutral 10% foemaln ¥
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ularprmet

edin Fag 18 Detween the ir spmers
wmbeanes there m collapwed long taeoe
whch fouteins many eontrat Alled capelarses

t 4days and then embedded n parafiin. fec
tion {1000 u thicknow were cut and they
were X yed steroecoprcally T obtam &
thrredimenwncal 1w of the mcroangio-
grams the ues of & specilly evostructed

o ewentml. Alter the xamme

tion of the plates surtable ares  froem para{fm
blocks were seetianed mrmily vnng sandanl
hutologwal teehn ques. Bection of 3 x thack
e wers et and stamed » [th hermatoxyln
and van Gleson. (Por complet  Jbciraion of
the techniqoe see (8]}



Results

‘)!wmanng-mphml findings

In general a good filling including capfl
lartes was obtained in all cases. To achleve
thix, however it is important thst the
injection is dope under pressure cantrol
and the injection time is long enough.

Lungs from the 8 infants dying doring
the first 24 hours of life showed the fol
lowing microangiographie pattern Thers
wero amall parts with numerous ramifying
capillaries, These portions were of irre-
gular shape Between these there were
patches about the same stz and shape
which contained no caplllary filling The
individusl arterioles and capillarres were
thick and often tortuous (Fig la) In

ILMART LDYDORLY

threo cases there were falrly large parts
with inten<e filling of contrast in alveolsr
lumina In the lungs of the Inlants dyiny
after 24 hours the ramifving cspillary
pattern was more regulsr and concentr
tians of contrast material wers very rarely
seen.

In all cases there was filling of bronchial
arteries  prevumably through eapillary
snastomoses

Hustological findings

The arews showing no capillery flmy
in the microangiograms were scen to be
composed of open and dilated air spaces
which were lined with hyaline membravey
of varying thickness (Fig 18). Oz the
other hand the areas showing numerom
contrast filed eapillaries wers composed
af collspsed parenchyms which contalned
much contrast material in the eapiliarr
lumins (Fig lc) Some of these contrast
filled capillarics were eloss to the hvaint
mrembranes and it couid be seen that the
capillares were embedded in the mem-
brane material (Fig £) The large contn®t
mases seen in 3 hmgs represented esespe
of contrast medlom to the alveali

In the lungs of the infants dying abier
%4 hours thers were more open alreolar
spaces with ar without orembranes Thert
were fewer contrast filled capillaries ln thi
group In this group as well the capillaries
wero close to or adjacent to tho mes
branes.

Comment

The microangiograms from the 13 B
fants dying with hyalino membranes wett
compared with & materia] examined with
the same method and eoliccted at £if
Lsboratory far other purposes Tbe €O
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trols were derlved from cases in the mame
age and birth weight range but without
any pulmonsry lesions. Apart from the
capillary engorgement which was char
acteristic of hyaline membrane dlssase
oven withoat any contrast Injections [12
15), there was no difference The filing
of the bronchial arteres found In ths pre
sent senes can be considersd as normal
from comparisons with the coatrol ma
terial (11]. The presence of the contrast
material in the alveoll in three & Is

520

The possibiliy that the cause of the
capillary engorgement tn the early phaso
of the disemse might be due to under
developed anastomoses between the pal-
monary and bronchial artery syutems
not supported by this study

The roentgenologles] plctere of hyaline
membrane disease duﬂng 1o shows arcas
of di in m s
retlcnlo-granular pattern [4 B]. This
qppunncn can be understood from the

d4d 1

comidered to be an artefact

The well filled capillaries are seen even
with ordinary histologheal technique How
ever the obeervation in thia study that
the caplllacies wers embedded in the mem
beanes seems to be 8 new one This clowo
anatomical situation suggests that leakage
of plasma poseibly occmred through these
very eapillaries which once may have been
in contact with air Uaing electron mhero-
scopy & swviling of the capillarv endo-
thelmm has been described beneath the
membranes in the early phase of the db-
sease [ 3] The sizo of any possiblo defect
in theso capillaries must be loss than 0.5
micron, sinos in the present series no free
tontrast material ws observed beneath
the membranes.

It it is true that the membranes are
formed by & gradosl coodenstion of

graphical obesrvatione  wide
Gpen air spacea with hyuline membranes
alternate with atelectatic areas with
capillary engorgement

Summary

The pulmomary vascular amatomy m
hnllmmemtnnedhu.emltnd.bdbys
1 techniqae after
the injection o!cmtnnnnttrhl into the
pulmonery artery The method allowed
parallel histologies! studies. The materhal
was compased of lungs from 13 infants
who died with hyallne membranes in
their lunge,

Exeept for the capillary engorgement in
the early phase of the discase the vas-
eular pattern was convidered to be normal
sinee » good filling of capillaries and ana-

alveolar oedema the outpeuring of plasms
into open atveolar docty must taks place tn
the early phase of the disease when there
are many open capillaries in the lung
tieee (10 1% 141

to the b hial arteries could
be demoostrated. The contrast filled ea
plilaries wern seen to be embedded in the
hyuline membranes, & finding which sp-
ports & vascular pathogenesis for the mem
branes.
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Latc Metabolic Acidosis in Premature Infants

Prevalence and Significance

By POUL RANL(GY and OLE SIGGAARD-ANDERSEN

Yipps [23] in 1916 was the first inves.
tigator to describe neo-nxtal acidosis. The
topdo was later dmouvsed at longer Inter
vala by larples & Lippard [12] in 1032
Raibk [14] In 1941 Wikon e ol [22] in
1848 and othern. Branning (4] In 1042
dealt in particnlar with the special prob-
Jems of acid base studies In premature
infanta. These studies aimed partlenlarly
at elucldating & relationahip between actd
base disturbance and other clinkeal or
blochemical syruptoms af the most varying
kinds. In 1050 however Reardon ef ol
(15} were able to confirm that “ft has
been fably well established that well
Ppremature infanta exist I state of
cidowds™ Since then, further lnvestigator
Bave examined the scid baw statu in
Premature infant daring their fint weeks
ofHfe[t 30 10 131

Kideberg (0 10] on the bart f 44
ackd buse de in 129 premator

3 Preponderantly metabolio acklosis, oc
eurring most commoaly In connection
with resputory distress aymlrome
It $a characterfstio for theso three types

of diweass that they are closcly related to
peo-natal asphyxzh respimtory distress
syndrome (R1XS) the cecurrenee of at ke
tawes, malformations of the beart and
other malnly pulmonary (hypoxie) enm
plieations i the premature state

4 The fourth type a parcly metsbofic
acidond  oocurring In th  weond to
foarth week of 1 werma t differ
erwntially from the other categiories of
acidoady [n that it spparently developm
withoat any cm pheonus efinteal aymp-
toms and hay v relathon t the ¢ om
plirations of prematarity mentiann]
above

The present stwly | an seeunt

infante (birth weight lees than 2.0 g)
uring the seme method o i the preent
riidy  proposed 4 typet of nevenatal
ackdods,

! Repiratory ackdons during the fint
4 Bours of ifr

~ Combined repiratory metabmlic ari
dmhdurmxthrﬁht(rvdnp 1L

prri with weralled It et Boll
acid sy in partienlsr

Matrrial and M thed

The mxrinal patwnt materml vt ol § 71
permatars pfant wth s | ah w At e
tha 2N g Netmn A then | Uier 1
the bt wmzht (5% ) 1 121 ng bom tha
1A g The wwmt frvpunt cunw A death
wan KIS and thrw 16 fatwn  wrr f
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ded from the present stndy Only & few of
the remainmg 35 patints hed peo-natal
respiratory difficattics of bnef durat on, so
tbat all thews infamt are incloded in the
present matenal

‘The B5 patients were grouped in the follow
ing Internatwonally aceepted weight groups
for prematures:

D001 [ 2% patient
#000-1501 gz 28 patlents
1500-1001 gz & patient
under 1000 g 0 patients.

1t was pomible however with respeet to
the oceurrencs of late metabollo scidosls, to
scparat  the patiemts mto two clearly dis-
tmyushed proops, viz. miants whose birth
weight was more than or keas then 1750 g
In what follows, therefore this distribution
has been preferred for the special purpose
m question. Twelve of the 55 “healthy”
Premature miants weighed less than 1750 g
ot birth {mean BW -1450 g) The mean
BT { the romaining 43 premature infants
was 2080 g

A prevons study [5] provded s detalled
account of the priucples of treatment { Ho-
wed m thw department As e rule prematuro
infants are treated in an incubator (Isalette?)
wrmy the first bours or days after hirth,
apd an  ttemnpt s made to start feedmg e
early &3 the end of the first 24 hoars of 1if
Diet 1 mdrvidual, but as & geseral rule
freding w started by greing Mamvean B
& bifidogenic dried preparation of eowe
milk. After & few davs or one week, there
is & gradoal hange over to feeding with
breast mlh o 50% mx of eow  milk,
both diet being cnrched with sdditional
protein in the form of akim mik powder
After tbe first 4-3 dayw, a dailly protem
intake of at least § g per kilo per 4 hours
s atmed st and corespondmg to ths, a
dalty intake of pproxonately 120 ealories
per kilo bodywewght (se Fiz. 7) To 80 ml
mother 3 wilk (or purang milk), or to 80 ml
of 50 o milk mix, s sdded 20 ml of & rofu
tHon consistmg of 40 of km mik powder
dissolyed in water

P BAYIIV AYD O FIGOAARD-ANDERSEX

TapLe 1 Proten ard calorific contert ia
ke three types of diet employed.

100 ml Masrrysan BY (16 g/100 ml wateek
3.0 g protein and 73 eal,

100 ) pow” milk mix +eldm-mlk powder
4.4 g protein and 84 eal,

Blood sampling

Blood estples for determination of sk
baso wtatos wero taken immediately after
admimoon to bospital—ss & role 1 3 hoar
after birth. In someo cascs, sampling wus
repeated 4 hoars later and theresfter in
the oase of all Infants, dafly untll the third
or fourth day of if After the fourth day
of If samples wero taken every tv dey
until dwehargs from hosplt 1. Most of the
mnfants were followed i thi wav for mow
than 3 weeks. All samples were t ken pnor
to feeding The hiood sarmpling was performed
by beelstab following arterialmatin by
maseaping the heel region, the am befng 1o
obtam a free stream of hlood witboat or with
only mintmum presaire  Bereammng
o okded if at 1l poasible

Thbe blood was collected direetly from the
st of puncturs tn two beparmized eapiliacy
tubes (Clay Adarme®) and after megortie
stirrmg and sealing with wax, was me
diately stored in & refrigerator at 4C, to
await analysis. The penod clapsirg froo
sampling to analysts marely exceeded cot
bour part from the flrst samphes after
adrrission these powibly being sored &
was not fond
10 change the meagaring rrsults smificently
Mearuring experiment with standard baffor
howed 1o changes in the pH vakues sfer
pusmge through the beparinized tubes ook

Technique of analysus

The meayarmg teehnique was thet dexTh
bed by Astrup o o [2] and
Andersen (17)-

The pparstos used which was set UP -
the laboratory of the department. ™=
RADIOMITER 8 mirotonometer AXT 1 2

%
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Fig 1
Fir. 1 2. A bass perameters b two
(The region betwoen the twa horisontal

pHoameter 17 The pH-meter was adjosted
a3 overy fourth analyme with standard boffer
(X tional Buresu of Standards phosphat
‘baffer; pH ~ 7.384 at 38°0) The temperuture
of the apparatne was regulated by thermo-
it Mo
The actual pH was messared m d phioat
d correeted for the patlent  actual tem-
Perature, &1 was Poo, At an estimated O
The apparates was Placed
ol for {hls by ﬁ',:;'
Ribsowrrex, Coprnhagen.
saar mxerss
b0 LITER BLOCO

wd

Tt 1 Mean base excem with

& uryg

-
o

vasuy ]

-
Wik

¥ig 3

premeture miants shawing late metabobio ardoss.

Induicstes the moral range for adaita)

raturation of 83% or lews (capiliary blood),
an O saturation determination was perfor
med on eapillary blood In & Zews PMQ II
wpeetrophotometer following centnfogation
and haemolyss at —21°C (18) In thess
cascn, tho base exress valucs wers cocrected
for low O saturation.

The current meesarmg resalts were recor
ded dally {  each indnidual patwent on &
special “Case History Diegram (17] taro
Fig 1-2} In cascs of unexpeoted fale or
necs m the bass ctocss values, duly coid

"

»n n
DA AFTER DELIART

m 5 bealthy pressatore imfanta followed from

standard devatiors
birth. (A total of 292 determmatona }
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IT 3088 g} wet shoxmg bat  wertabed

repreeentog
birth weorhts less than 1730 g fmean BIS 1480 1) showioy ate metsbolar srdomwe
th buth waids more than 1756 g (mwen BV 2037 g) abowmy tete writ
balie atydoss;

1 prewatare mlants

31 pormatare mfanis wrth birth weights more than 1
ackdonte

I} premater
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base staid determinations were carried out
fn the individual case
A totel of 632 analyss of the ecid base
o toe were made on eapillary blood from
ibe 85 “hralthy premature nlants inctoded
In the present materisl. Of these snalyscs
¥l were perforrord withm the 4 fimst weeks
ol lefe
Resalts

By olwerring the development of the
atusl pH Py, And bese excems In vach
indrideal patient in the mwterisl, a
charactermtls course for the base excom
valoes eould be noted. After the injtial
Peepondenuntly metabotio acidosls during
the firet 6 to 10 hours of e often with
bewo exrems values of the magnitods of
~15 mEqfl, the scidosis decremsed to
Tators around ~4 or —3 mEqfl, at which
fevel the values stebllined from the end
of the fint day of Idfe to well into the

tendeney conikd be obeerved an exprestion
ol un ineraung metabotia acidords, which
b the majortty of the cases resched its
Baximon between the seventh and the
teuth day of e then decreasing in the
mds—md.nnlumpho{meh-
:““‘“‘lbo'ruhl‘lg 1-2 In a fer
3w errtatn respimtory compeneation
“”l.'ﬂhnmodcntadcminf‘m,
during the days beoro and after the
ackdods reechad iia maximum. Yo perallel
climial gmptoms, ach €2 debydration
o Dustidhty for example couid be ren
t° & company or precede the acidois.
P 3 abons the moan valirs and the
Fasdard devmtions for bise excess fn the
Tt materaf froe blrth to the end of
e foorth week of Hie The acidowes
:"ﬂhmdnbavemneutoh;relnvnlwd
*mporary fall in base excems hetween
the 5h xnd. the temth day

843

Th  doses found were U degrees
and it wone ceses appearsd  lw & ten
dency 1 few dayn fall in hoor excesa
Tather th 0 an actus! manHet o dods
Sinee th  oalvads of the maten | mads
1t dewralle to bo able to oper t with
well-detined patient groupe wk met holle
acidosis and vehewl metabolie 8 1 a,
respectively  the following criterta have
been set p m the present stody for the
selection >f premature infants to represent
bete metab /v acrdoris

An sctdosrs oocurrmg after the second
dayaof if 1n hxboraw w m(woemn
aecutve base ceet IetsureTent  were
tound t be o lcaw 3 mEq | lower than the
mean of the 1utial value and he noal culoe
respectively  Furthermore the runmam
valoe shouid be Jower than 30 mEql,
and the pcasunng mt W dhouwkd be ot
Jeast 24 houry,

This somewhat artificial defin tron bas
proved to be of peactical use 3 In means
of it 23 cwees with bate metabuolre ackd
could be solected from the 33 health
premature infants incjaded in the materal
QOut of these 23 chikdren 11 were infants
witk & BW lews than 1750 g Thow, of the
1 prematore (nfants [n thts weght groap
in the matertal, 82 showyd late metabalic
acidosts while the correspooding higure for
the 43 infants wrth a BT more than
1750 g wae 28

Tith & view to fartber analpam, the
matenial was dhvided into 3 groops
1 3% premature infant with & BYY gread

than 1750 g (mean weight 0% g),
wAout Jat met bobe

IT 12 prermat ro infgnts with OV grester
han 1730 g (mewn werpht *037 £) w3tk
ate metabobie
)1 premature misots ® th BT beow
thaon 1 80 g (moean weiddn 1430 g} with
st ot boli acdore

1
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As oaly oue infant 1th 3 B\ Jess than
1750 g did not ahow jste motabolie ackioals
this fourth groap cundd oot be set wp.

Fig 4 ahows actas) pH P, and bess
excens vulues, correlated in tima with
rectal temperature ucight incresse and
protein intake for each of the three
seprate groups

Aerd-bave satws (Fig 4)

Growp 1 (3. prematuro infants with &
BW greater than 1750 g sathont late
metabolio acidovis) Asin the other groupa,

T RAYXLOV AYD O SIDOLARD-ANDERSEN

Group I1J (11 prematore nfants with
2 BW Jem than 1750 g wuh late metalulie
scidosls) This group showed ¢ pletere
which was identical with that in the two
other gronps during the two first davs of
e Then & provounced fall in bawe exvem
st in accompanied Ly & corresposdmy
reduction In pH in wpite of attempls at
respiratory compensation daring the fird
fow dayw. The metaballo acidosh reached
Hte maximum on the nhth dav of B
and had almost dleppenred in the conne
of threc days bmt hod previowds bees

ird by & alight hypereapeis, »

a pr 4 neo-patsl ibined
ratory metabatis acidosts was found which
disappeared sp 1y how m  the ninet

thtﬂ;ep}{mon]ymlhednmmd

the ocurse of & few hours, among ather
things as s Twnlt of & compensatory
hyperventilation, with 'y, reduction at
the end of the first day of life From the
second day of life the pH valum wore
wiabdlized at the lower Imtt of the sdult
normat range and & abght tendency to a
fall in baw excoms arvand the seventh
\d.lv was compermated by elight brper
ventilation,
Y ) Growp I (1 premuxture jnfants with &
B moce than 1750 g, wudd late metabolls
acidodds) After « combuned reep Y

h day of 1ife

Temperatare weaght axd protna inkls
{Fig 4

No lmmedixts teraporal relatiouskip
was seen Letween the achd buse parameles
and rectal temperatures in the three
groups As was anticipated, the tempers-
tures 1o group Il wero snbaormal for 8
langer petiod than in tho other growps.

Groap I reached & woight minimum o
the third day apd had regained BW b¢
as early &g the meventh day Groop I

d at & weight mini from the

metabolie «cidoges during the firt day
and narmal actd bess couditions in tho
sccond dav of lde s prolooged fall n
bmso excews aet in with a corresponding
fall in pH This relatively weal metabolio
scidoris Tas moat pronoumeed aromnd the
ninth dsy end had quite deappeared on
the egbtecuth dav It should be noted
tht&emchboﬂc-ndmhmmhm
showed grester vadationy in time from
one child to envther than mas the case
fn groop M1, whith expluna ths more
profonged and flatter conrme of the eurve

third to the sixth dey and did aot ek
B again untll the teatheleventh da¥
Qroap I ghowed by far the moet pro
nommesd  (pereentage) physiologisl”
weight low, s the fall was more Seeh:
Mdﬁmmebtmiﬂmumlﬂaz
dxth doy BW was regained onlv o8

fifteenth day of life Heving regatoed BW
ult thres groups showed & marked Do
in weight mm;n-monncedﬂn’m““
During the fit 50 days the B2
of protein ln relation to bodvweight «°
worrewhat lesms in growp U bat for b
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petiod of 3 davs after the fifth seventh
dar the dafly proteln intake In this group
was approximatels 1 g per kilo hizher than
the protein intake in the other proaps
iz almost ~ g protein per kilo per dar
Tibs apprectable protein intske corres-
pocds temponally to the minimum base
excem valnes In group I (the fall m
values in the jatter groap had, howerer
#t In 1 dave earller) A late rim in the
protem intake above the level of 7 g per
Hlo per dav foc groop I aromnd the
twentieth dav of lifo was seen once apain
to comewpord famiy well with o slight
fall in the base xcems valoes.

The mean values for 10 premature infants
o the second month f Lf { total of 61
determmations) werer Actoal pH 344
(0040 P, A mm My ( ~7) and beee
ceem ~16Eqlie~19)

Dircusron

In the present material, the occurrence
of a late metabolre acidosds eoald be demon-
strated In just under half of the material
of ‘bealthv” prermature infants. As a role
ackdonis ects i on the third to the fourth
day of Nfe reaches a msximum on the
ninth tenth dav and hay more or bewt
disappeared by the end of the third week
otkde Ttts d. The incid

83

confirmed In the prevent materidl aed
oo tke present enterls, the meadente of
hite metabolic addows & {18 of 35
infants with a mean BW of 1840 ¢ In
Kildeberg material (mean BYC 1234 g)
the inridence o reparted to be onlv <6
and the metabolic acdods can have ftn
onset as lite aa the fourth week of fife
There may be several reasoos for the
difference Elidebery & blood samples were
ot collected at regular interrals end
oale oace or twice in approximately 13
of his material, so thut the perveptage
mtentioned mav well be higher Further
moce the intake of protein seenr to have
bren considerably lem i Kildeberg
matenal than in the present studv
Reurdon et al [13] determined pH total
CO and Py, 0n arterml blood In #* prema-
ture nfants from 1 to 63 days chl. Ta nooe
1 thewe infants were all the scul-buse pare
roeters within sdult norroal range

Blystad (3] determined pH. total CO arl
Pro in cepillary blood fn 9 peematum |
fants witbowt elinical eomplicationa, 11
agreesnont with other aothors [4 14 22 23),
be fouod a tendency to umconipenmi |
scudosts, bat the mewmumy rewalte il
cansiderable rpread. Alvaret bo bow ( d w
o ol (1] followed 57 beally fus ppal iyt
mfamts from Brth to thel mpwr 1) fuy
of hfe by mesnn of acld liw wfpicn k(e
In venoaus Dhod  The auilug

Increases with falling BYW jost as its
degree b most pronouneed in the lowest
weight group. It fa not accompanied by
etriking elinkoal symptome, but Deverthe:
Jews scems to be correlated with a certain
fon in the weight ncremse It is
probable but not proven, that & diet with
& very high proteln contert [s of signifi
ante
On certain points, therefore the resulta
reported by Kildeberg [10] have been

conciode that premadurs bof o0 w4y 40 |a
borm with & very lable acbd laan  piififjing
i the form of Mo gl gy
rortabolic atldose, whicl b w g wig) e
development of a momwtik (4 “h hea
s replaced bY  pnly it e pioms
The autbord conekdbr fhe afdeme aa
Phymologioal  phemrsns by f1) Afppwse
bralthy premiatunt ffaes

The weltulagy ard Sttt o s =
metabolle acklals f prematuee ot
Aot bo tpardf ae pf pptame ™
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discusuon of these yrblems was started
in 1941 by R&ib& {14] who amumed that
it was the remlt of a preponderantly
anaerolue metaboll m ( fixed acids™) In
very convineing tolerance tests, Toudvad
et al [°0] found that the bicarbonate
reabeorption in the kidnevs was normal,
and that an ingestion of bicarbanate
could eliminate the phyxialogical” acido-
s in “healthy  premature infants. The
expenuments of these authors tell m favour
of the theory that the cause of the acydosrs
mnost be mought in an aceumulation of
organic aclda, the elimnation of which
requires an ammonia and titratable acdd
excretion greater than that the premature
kidney can achleve this assumption is
supported by results with ammonlum fon
tolerance testa, carred out by Gordom
et al [8]
In the present materal as mentioned,
a metabolic xcldosis was found most fre
quently among premature infants with
the lowest Dirth weight. This was abo
the cuse in Alvarez de los Cobos material
[1] while other authors [0 10 13 15]
, unalle to demonstrate any certain
relation<hip between acld base status and
birth weight or age It should be mentlo-
ned however that none of the conclusions
which these 4 authors arrve at are based
oo svstematio investigations on the courss
of the acld base varations in each indivi
dual patient in the material
All publihed studwes agree on the
aheence of anv relation to elinfeal candi
thors and prognoesds, apart from varations
in the rate of weight inerease Studwcs on
a powible relatfonship with the merum
lovel of sodiom chhwide glocose and
urea, for example bave not led to any
conclusions [13].

P BRAXLOV AXD O BSIGAAARD-ANDERSEN

Particnlar intercst is attached to notd
tion, mainly on account of the potentllly
acidosts-producing effect of the proteln

stody protein {ntake was relatively high,
as it also was in the material puhihhed
by Alvarez de los Cobos and coworkers [1]
who obtained rewnlts which in severa
reypects resembls the pronent ones

On the basls of nitrogen balance experd-
ments Levine [11] recommended thet
proteln shoald be administered to prems-
ture infants between one and foar wecks
old, in amounts fram 4 4 to 60 g per kb
per day—the lower the BW the higher
the intske Darrow o o [0] produed
vevers acldous, influencing the peoerd
condltion, by an intako of more than .0g
of protein per kilo per day Them patiests
developed Kossmanl respiration, eoame
dehydrated, lost welght, and thelr pH
fell as Jow as 701

Goldman # al. [7}, 1n & critieal commist
on Darrow s ef a study menthon that the
protein Heh milk had teen produeed bf
precipitation with calcium chladde withs
further addition of lactle acid. The ses-
ficanee of this will appear from s stedv
by Goldman ef of from 1061 in whicks
group of 16 premature fnfants, having
Leen fed for a period of -10 dayy 02t
mix of cows milk ackdificd with bet®
acid (Pelargon®) devrioped & metahob
ackdosds with an average fall in pH fre
737 to 723 Furthermore the ®
inerease within this group was ool 85§
per kilo dafly againet 14 0 g per ko GaB¥
in a coatrol gronp which had received 24
ordinary milk mix and mithoat *
changes in pH Thew resalt have recent!?
leen confrmed by otber authoes (16
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Vesterdal [ 1], on the other hand, found
oo significant changes in the acid bese
statos in 17 premsture Wlants who bad
been fed on hallekimmed cow milk
acidified  with lacHo wead (Eledont)
Goldman s ¢f al. material and } esterdal &
material are however not dioeetly ecom
punble for one thing becanse of weight
differences In the experimental periods,
as the mean welght In tho former mate-
rial way 1023 g egaloat spproximately
~300 g in the latter s matenal.

R normal valoes
It may be concluded from what has
been said abore that it is not direetly
pomlble to establish “Dormal values” for
acid base parameters in premature in
fants—at any mat pot during the four
first weeks of lfe Some infants show
varying degrees of metabollc sadosls with
or withont respiratory compermation while
others show a gradually increasing base
excens, approaching adult yalues in ther
fourth to fitth week of life The latter
groap cannot be ard offhand to represent
‘normal” values, as it does not necemarily
differ clinlcally from the other groups.
Figurs 3, which represents the entire
materal glves sn impresdon of the verr
extensive apread in buse excess values,
a3 the 93 % rango for the Afth day of lfe
for example, covers from +. to -10
mEqfl. On the other hand, the unques-
tlooalle correlation between metaballo
acidoals nd low Uirth weight in partl-
enlar makes it Decemary to  vold any
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attempt st following the line of least
resistance by operating with eoncepts such
1 ‘physiological acidoms A forther
aceount of the entire problem will be
pablished in & study now in progress [10],
but it shoald be painted cut here that ths
adult pormal range cannot be used m
evaluating the acid base conditions in
prematare nfsnts, oT for that matter
newbamn infents in general

Samsmary

A total of 652 analyses of acid base
status were performed by Astrup ¢ micro-
method, in an attempt to follow woatema
tically the variations in thh status in 53
bealthy” premature infants during the
firat four weeks of life

The oceurrence of e late metabolic
ackloats could be demonstrated in 4-%
ol theso children. As a rule the acidods
started on the third or fourth dav of lHe
reached ity maximum on the ninth tenth
day and had more or less disappesred
by the end of the third week of life The
ncidosls was uncompenaated. Its incidence
{ncreased with falling birth weight jmt
a3 it was most progoanced [n the lowest
weight gronp It was not ceompanted by
conypicnons clinical signe, but pevertheless
seerned to be correlated with  certam
stagoation in weight increase It f5 verv
likely but not proven, that s very pro.
teln nch diet wa of some mgraficance
Artiology and patbogeness are dis.
cuwed.
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Does Food Intake Influence the Acid Bazc Status n the Premature?
By POUL RANLOV and OLE SIGGAARD-ANDERSEN

A previom stody of scid base distur
bances during the nec-nstal pemod in
frematare infants [4] Jed to tho question
whether the Ingestion of food Influences
the aotual acid beso statns, In other
words: does the time elapaing betneen
meu! and testing infleence the resatt in &
determunation of acdd base states?

I order to elucidste this problem the
acld base statos was determuned before
and sfter meals fn & randomiy selected
material of lnfants with uncomplicated
prematurity The determinations wers
made under standardized conditions

Material and Methods
The material comprised 13 eonsecutholy

1800 g (mitse: 110031505 seven of the in
fants were girle. At the trme of Investigation,

parstion of eow s milk), while  srnall number
ot intante were given mother milk without
any exirs predon. Bxght misnts were tobe
fed. The volume of fusd mtake at ewch
meul vaned from 10 to 40 ml, mean ‘vlume
befng 30 mL

Twenty exammnations weee carried out in
order to est bluwh the relationshp i any
between the asid-bese st tus and the trme
from meal to testmg. The smmmation wea
carrwed out twico 1n 3 chikiren, and 2 tames
th one hild; in all cases at mtervale of t
lrart 3 days. Five bisod samspics wrrs talen
I MY fe Purdiat Boemd 15

for ewch exammation: 30 min and § min

respectively (the length of the medl being
510 min}. ALl determinations were carred
oat between 9 and 11 am,

The saphes were taken as capiliary blood
by beel puncture; they were stored at 4°C
and analveed withm 2 houts after sampling
The scsd-bese statcs was determmed in
RADrOMETER 8 mucrotonameter AMT 1 and
PH meter 7 Tho sempling condhtions and
the terhmqoe of the enslywa have been
described in dotad (4]

Hevults

TFig 1 shows grapliteally the mean values
obtained for the actmal pH base excems
(B.E.} and enrban diaxide tenslon (Py,)
The standard deviation of ths mean (8 )
for eaeh of the three acdd base parameters
{vertical line) fa inserted ot each of the
5 teste.

Tho figure shows that there is & ten
deney to a rise in the actual pH after 1
hours, and & alight fall in Peg, after
hours, but these changes are not signifi-
cant The Dbaso excems o unchanged
thronghout the period. Yo courrelations
wers found batween changes bn the acd
base valne and birth weight, volume of
meal or manner of ingestlon (tobe)
Ped Toa sppareten or et o T
weries of in estiguiinne
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Flg 1 Mean acad baso parameton relatod to the

fime of {ood intake Besed on 100 detrrminations

= 15 premature Infants (5~ e indicsted by the
ertical linc).

A further two premature infants had
30 ml ar blown Into their ventricles
instead of liquid, this did not give rise
to any change in the acld base statos.

Discussion

In a previous stody on late metabolle
acidosds {n premature infants, an account
Rl given of the long term significance
of diet for the mcid base conditions in

o neo-natal period [4] Btudies in adults
have shown that fmmediately after oon
sumptlon of & large meal there may be a
rise in the base excess of the blood, this
i ean be of the order of 3-4 mEq/l—
the so-called powt prandial alkali tide”

P RANLOV AND O SI0GAARD-ANDERSKEX

[1}, while no such effect is meen after
normal meals [3 5] Thh phenomenon is
presumably doe to varlations in the ackdity
of the gastric juice As the hydrochlade
aald prodoetion is known to be exeerd
ingly modest in the neo-natal period, and
pertloularly In promaturs infants [2}
post-prandial BE. varlations were not
anticipated in the present materlal, and
Fig 1 conftrme this expectation.

It mey thus be considered very nnllkely
that the intake of normal foods ahoakl
have any immediste mefabolic effect
the acld base statos In prematnre infanie

The present investigation was Initiated
on the asumption thet there might bes
respiratory effect, an the fall ventritk, by
pressuro on tho diaphragm coukd possibly
compromise the respimtion resalting bn
incressed carbon dioxide temmon xnd
translent respiratory acidosls. It appesn
from Fig 1 that this is not the cas

Summary and Conclution

The acsd bass status in 18 prematoe
infants (actual pH, baso execs and Pe)
wes determined from capillary blood saz-
ples taken 30 min snd 5 min prior to and
16 min ons and two hours afier the stert
of & meal It is concluded that the acd
base status fs not signifeantly infloenced
by the time elapsing between food intakt
and tosting
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Antidinretic Actvity 1n the Plasma of Human Infams After
a Load of Sodwum Chlonde

by )L JAKOVSKY J MARTINEE \ STANT\COVA!

Tt fs known that under comparable con
dttlons of dehydration newbarn and fufant
ammmah are unable to form urine of as
high an osmotic concentration as adnhk
animals [8 17] The difference in concen
tratlon capacity in the young and in the
adult ts more pronomneed the less mature
the newbormn. This low ocoocentration
capacity has also been described for ha
man Mfants, and it bas been stated that
the mean maximum lmits of oamolarity
in children in the first weeks after birth
are about 800 mOsm/L, which means that
they only slightly exceed half the level of
urine osmolarity in adolta [ 18] It s
belioved that functlonal and structural
tmmaturity of the hypothalamo-nruro-
hypophyseal system prodocing antidinre-
tle hormane {ADH), and invwnfflchent senat-
tivity of the ditel portions of the nephron
to ADH are invrolred. The Jevel of ant!
dioretio activity (ADA) in the neurohy
pophyses of newborn rats and puppies is
very low [, 7). Even in newborn children
the ADA econtent in the nearohypophyle
does not reach the level of adult [10) In
addition, tho findings of Rodeck [25 28]

Tretnical sumstance ¥ Bablovd ead R
Boolicovd.

tndicate undeveloped neuroeecretion n the
hypothalammus of newborn children. Under
noemal hydration ADA eannot be ident
fied in the plasma of fnfant rat before the
#3rd day of Life [3], and In puppies not
before the eleventh day of life [] Under
dehydration or after a NaClload ADA can
be deterted in the plasma already fn 10~
day-old rats and 5-day-old puppies [2, 4]

Heller & Hradcovi [11] bave found ADA
in the plasms of normally hydrated ehfid

ren only at the begirmmg of the 5th
month,

In the present work it was enquired
whether after an oszolar stimulos ADA
can be detected in the plasms of even
younger Infants. Purt of the findings bas
been published as & preliminary commu
nication {14 %0}

M thods

Drspoesl of an \a(T load

NaQl (0.7 g/kg body weight dimolred in
two thirds of the ¢hild’ sormal miTk intals)
was adminktersd t 50 matore children
between the ages of 16 days nd 8 monthe,
The \&Cl dose »aa chosen m soch & way 2e
ot to allow the relative water deficit re-
solting from edminwtration of hypertonle
solution int the gastromtestinal trect to
eoxeeed 3% of the body weight Clow be-
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¥ig. ) Amtudiaretionct) [t (\DA) fn the plaama
of nfant Lefore and wfter acministratien of &
st

orin il suiore 43 misotes after
toa of Nl -8 - mesn of ind xdual valee
@ 14day secthona,

L JANOVARY ET AL,

The O coucentration was detecasined br
T fomrttio titmtion ording to Rax
derson [*7] in the modifisation of Deahota &
Jelinek {8).

Deunty of the serim was secertained in 3
decimal frmetions in gradient tabes in 2 mit
turs of brambentens and krrowos

& sample of the seTom to conslant weght s
108C

Antdinretic achndy (A DA) determmadionr

ADA In the plasma was determined is
bydrated rute under alohol amesthess
according to Heller et ul [12] Ooe mi of
plasms wus infected (ato the tall vew of sa
adult rat and the percentage of antidwrresh
was compared with the prretat go of amb
diuresis peovokad by Intravenoos lajeetin
of vusopressin Parke Duvis uwd a0 a was
dard prey A single Jot of peirredn

fore snd 45 minutes after admink ion of
thi oemotic 1oad msmples of blood were ax s
rule taken from some veins in the hewd inte
test tubes, and ATMA wa deter
tafned 10 the plasna The coneentrstion of
sodinm and chiondes in the plasma of rotne
of thewe wlams wa alw determined. To s
forther 12 infamts wped from 18 days to &
onthea N\ Cllond wa appled o precisefy
ame war dewcribed above just be-
bd & 10 *0 20 and 45 minutes after
ul maton of null. ennched with salt
blomt »  collected inte non heparinred
test ¢ bes. od the \aand OF concrnitratioa,
detaty, and Ly subsance of the sortum
were detevmmed 1o chiblern of this groap
all valuen xere determained up to 00 xad 10
ratnutes alter admmieiration of the \aCl
Joad These determinatxons wers made with
» groep of children ddfereat from thaee uweed
for ADA titraton 10 order (o avold great
Jowrd of Blood and repruted noclerpine
wtirwll

Chemren] determinations
The \a concentrat s in 1he plasma and in

wn oeed thromghout
Th staisatrool sign ficance ol the remhs
was tatimated by rocans of Bludent TVt

Results

ADA v the playms

In normally hydrated infants ADA w10
first demonstrated at sn age of 3] montk
(Fig 1 Table1) Atthstime ADVhxX

Tantx 1 AT do minstcs afier adminsire
box of Aaf'l yn gU of raspreans)] =l
alph:ﬂ-mudmlrdm"fh‘“u‘
plarma before (Mg} and 45 m avbT afer
edmimmration of \a(T{Ya }

oy &
ADA o
AUt =Eal

X Namw  Ase Poams  plas

o0 ). 1408

! 1'} i::_’ in taet 1318

1 B 4 a3 lee bt
4 R 4d 85
5 M i on
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Table 1 (continmed)

Ma, X
ADA  ———
pUfml  mEq/L

Xa Xame Ags paros  plaema

¢« B msa (X

T 8 med Y3

3 Ro 204 (XY

» Mo 30d. 11 1336 1435

L) Ba. 1mo.ld. o

11 A lmo.6d 08

13 I 1mo. 8 d. o0 130 110

I3 P 1maltd 00 1375 M1

1Y Pb. 1mo l2d 0O

15 I lmo lSd 40 1419 150

16 KL I1molsd 00

17 Pr 1mo. 19d 00

I A Imo.wnd 30

¥ Mo Imofld 00

0 B Ime.2td 00

1 I Ilmeprd 00

22 W imo 00

D i imo 60

2% P imotd Q0

2 Px toa3d 00

1 Po. 1o 1td 60

kel Te. 2mn 34 80

1 i 2o 7d [1¥.3

» J rmelsd 1O

k) BSm. 2mo. 154 00

n Ju  fmo 16d &O

2 Jao. 1m0 19d 25

n Jo 2ma l9d 13

U B 1mamd 2

s Ho 1monld 40

n Me 2rec27d 28

37 Bo ftoo.pd 00

2 L 2 mo. o0

n Ko 3meld 00

48 EKs. 3Ime 2d o5

41 ¥o. 3me. 3d 1.0 1390 140

41 x Iowo. 4 d. 20 1378 1405

43 A 3ow.11d 20

4 Ju Imo 14 23

4% n 1mo, 204 00

4 Mk 3mo fld 33 10 41

4T v 3mo. 214 33

41 L 4o, 8d L1} 1355 1488

49 T Adme 134 45 1452 1830

30 K oo 1A 0

L1 Be

B
%
:
14

sttaining o value of abont 1 #U/1 ml of
Pawna After & NaCl load the presence of
ADA ean be establisbed only quite ex
eeptionally in infants vounger than %}
wonths; bat ADA appesrs under thews

548

oonditions regularly in infants clder than
2} months (Fig 1 Table 1) The meanof 6
Indivilaal valves of the Na concentration
in the plasma showed & riso by 11.2 mEq/
L in 2} monthwld infants, and by 0.2
mEq/L in infents older than 2} months
{Tabls 1)

Concentrution [ haand C1 dennly and dry
axbalaxce ralues of sernm

The values given in Tabla . show that
up to *0 minutes following & NaCl load &
rise in Na and Cl concenmtration In the
serum w seen in all cases. Thby increass of
electrofyte eontent persists for 45 minntes
in all cases Le until the blood for thra
tion of ADA in the plasma was taken from
the second group of nfants With the ex
eeption of ane case (C ) the concentrathon
remained elevated for 120 minates The
vuloet of Na and (1 concentration in the
serum collected in the 45th minute are

o
0 by

—t P
- rk ;k E-
Bt

1
-

L ame a2 LAC 2N 4

w
Frg 2. Concentratan of X and (1 m the serom,
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Tanis 2 Concentralion of ha and Cl &]a« and aficr adminssiration of AaCl ix fhe

higher on the avetage by 100 mEBq and
82 mBq/l reepectively than the inithal
values (Table 9)

The denity of the serum rives wihin
5-10 minutes after NaCl application by
0 00112 on the average after 120 minutes
‘t\hm is & return to initkal ralues, and later

/

serum Indexes of srum comees after of AeCl [=5 minies %9
minwhes 330 minwtes £ =45 minwles &G0 minndes after edminaistration
of NaCl 0wbefore adminrstrution of AaCt
N ACER A (N ™ & a o a a o
e

Yo Vame {dayw) m™Eq/L mEql,
13 Ra. 186 5378 1375 J4A3 1440 1408 1408 1088 1117 13RS 1134 1328 1)
E I I3 1438 18L0 140 1489 1438 1400 1878 1101 — 1162 1130 e
a F 1% J403 1400 1420 1420 M4 1 1438 1624 1812 1878 1183 1120 126
4 P HOINI 1313 419 — 1483 M0 1108 1032 1178 — 116y 94
B H 88 1408 1470 1500 1530 LRALD 1840 1103 1IR3 — 1308 iR e
s R, #1388 14048 — ko End 1008 1676 — H.) —~ -~
7 w 1t 1388 100 1890 80— 1088 1170 117 124 — -~
4 P 134 1388 1460 1500 1830 130 1478 1037 1147 1158 1141 1199 U7
v R 158 1390 1418 — live - 102 tods 14 1Y~ -~
FU Y 144 1300 1430 1388 22 -— 1042 1673 1000 1037 — -~
1t z 4 1430 1410 — kB — 1030 148 — HIE —~
[L I 4 180 1398 137. HN&D 1630 — 1101 1140 T 1203 — -~
13 Ik 2L T4 1A — e - 1000 1914 — 1. — -~

» decrease Similar changes ceu be fomd
the dry sulstanco (Tabls 3} Typhes!
changes in 3 {nfants of differcnt age eon
bo sern in Fig 2 It followa that In the
firnt atage after sdministration of 8 NeCl
lowd & concentration of the plauns tekes
place while Inthe socond,a ditation ceeurs.

Timir 3 Denssty (D) amd dry svhebance {D T ) of servam dejore snd after
odm misretion of \aC3 The same inderesnssn Table ?
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Discusalon
The present iInvestigation was rendered
powibls by the wse of s very sensitive
method which, according to the authors,
should allow the determination of ADA
correxponding to 0 825 uU of presein

847

In the first period—up to .} months—
under normal hydration, i is not possible
to SdentHy ADA fn the plasma of infants
After an osmotie stimulus ADH fs found
very rarely In this period, even exo-

Bat this method does not sdmft of a con
tinual tracing of ADA so that in our eon
sderations we have to limit curselves to
the interpretation of two fixed vwlnes,
ADA appsans in the plama of normally
bydmted infants at 4} montha at the
carliest as found by Heller & Hradeovd
[11] and fn this work. After & Na(l losd
in infants, on the other hand, tbe pee
sence of ADA oan be demonsirated al
ready in the second half of the 3rd month,
n youmger lrfants only quite exceptionally

Changes in the cancentration of Na O
of denatty and of serum dry substence
bave shown that the time course of oxmo-
tho and volume stimuli which affect the
reease of ADH from the neurchypophyuda,
fs the same in all the inveatigated groups,
The changes in dry matter content of the
ecrum may powdbly be due to a shift of
body flaids into the gastrointestina] tract
where a ditwtion of the hypertonie solution
takes place with subsequent absorption.
The intemsity of osmotfo or volume stimuli
being equal in all groups, the absenee of
ADA i most Infants up to 2} moaths ks
eaueed neither by delayed abmorption por
by & diferent distribution of electralytes
in body fluide

Assuming that the ADA level in the
plasma fs an indicator of the presencs of
ADH the results seem to lond justif

genously T hss
& statistically lower antidiuretlo effect
under water dinrests than in older infants,
and doos not provoke further excretion of
hypertoalo urme [23]) Under comparabls
conditiore of dehydration provoked by
sdminhtration of eonsentrated milk, .}-
monthe-old miants forthermors exerete
hypertonio urine but of a lower ocsmolarity
than older infants [21]

In the second period (approx up to th
beginning of the Sth month) ADA cannot
bo detested under normal hydration, bat
b regulardy found after a NaCl losd

In the third penod (beginning with the
5th month) ADA ean be demonstrated b
the plasma ¢ven In normal hydration. It
can be amumed that the appearanco of
ADA i probably an expresdon of a more
mature regulation of water and eloctroly
tes economy which might have guined a
new level characterized by a lower intake
of fluid [13 15], decreased hydmation of
the body [6], and decreass of urme flow
1n this period [18])

This clasfleation fs conflrmed by the
xperunent  with young mts [3] and
pappics (2] Theso seem toshow that in the
earbest postnatsl period in pupples the
balance between syntheshs and release of
ADH from the neurohypophyals Is not yot
dovelgped. This may be the cause of the
quick or of ADA from the

to the conchirion that the partkdpation of
ADH in the regulation of water and eleo-
trolytes economy dovelopt In 3 periods
characterited a follows

plasms during dehvdration Qur peelimi
pary examinations have shown that 24
hours after edm hiration of concentrated
milk AD \ esrnot be detected in the plaxma

i
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of Infants younger than 2} months Fren
in such infants however ADA may tem
potanily appesar in the fimt honrs sfter
lowered intake of finds Thix amump-
thn seems to be sapparted by the findings
of Ames [1] and Nikitin { 4] wbo found
surpridogly high valnes of ATA In the
urlne of ehildren In the first daya after
birth dehydreted n Ames obeervations
for 0 hours and in thoss of Nikitin for 6-8
howrs
Though we eculd not demonstrate the
presence of ADA in the playms in the fast
period of postnatal development we are
faced with the faet that young infante
excretr hypertonle nrine of & mean -
rolarity of sbout 8800 mOvm/L
during dehrdration [2%] What then, b the
charucter of the concentratwon mechantem,
and its tmetiont The question ba Interest-
ing also becauso participation of & dee
reaned glomeralar filtrtlon rate does not
seem to be erential in the formation of
hypertonde wrine [22] A study of the
~ functional peculiarities and morphotogy
of the fnfants Lidney focused empecially
on the morphologie basis of the counter
current mechaniym b slso destrable

M JANOVARS EY AL

Summar,

Antidioretle scthylty (ADA) way deter
mined io 60 matore healthy infant froa
the age of 10 days up to the end of the
5th month just befors and 48 minates
after sdmindstration of a “a(l Joad (07
gr MaClig body weight) by stomach
tube Detection of antidiurctic sctiritr in
tho placns of noroslly hvdrated infamts
wus posslble only in infants older than 4}
months af age follawing the sdminitn.
tion of & MaCl Joad ADA was detrcied
already In tho secand half of the thid
month. At the tims when the blood w1y

lireted for the det, tion of plame
ADA sfter a 2T load, the coocentrmtion
of A in the plasma of all age groups bo-
ereased by 112 mEqQ and of €1 v £
mFqfL on the average Relations are el
disnased between the development of
ADA fa the plasma and the decelopmest
of concentration espacits sx well as of the
antidivretlo effect of exogenomdy &
minkstered rasopresstn. The posibilty
conaidered that hypericake wroe formed
in infants younger than 2§ months wik
Tittle ADH being avaflable or even s kit
abeence
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From tle Departmeent of Human Genetles, The Unfversty of Michigen Medical Zecbeat,
Ann Arbor Michigen

Quantnative Vanauon of the A Anugen at Birth. Tts Sigmficance
mn ABQ Hemolytie Disesse and 1a the Infant s Desclopment

b F J GRUNDBACHER

ABO hemolytlo disease of the newbern
poees rertain prognostie problems becanse
maternal antibody titer ia poorly related
to severity of the ensalng hemolytio pro-
cess Het itv of antl-A antibodh
s recently discused by Polley et al [10]
may be one of the factors responeible for
thix poor association. Another {actor may
be the quantitative lLehavior of ths A
autigen.  Infants with ABO hemolytic
disease are predominantiv of wubtype A,

~and not A, [8 16] and the A antigro is
trooger inthe A than the A, subtype
/Farthermore the A antigen of ervthro-
evte«undergoes marked quantitative chan
ge dunag life- for example in embryondo
ervthrorvtes it {4 mitully wesh but in
crewsea abowlr daring fetal life {8] After
birth the strength of the A antigen In
ereasen rapedly during the firat few manthsy
of Wfe and then at & alomer rate until
adult values are reached at about 3 years
of age or shortiv thetenfter 4] Among
adults there i+ still conyiderable variation
within the A sabtypea which is partly

Thrs work od
ted Keatee Fable Heahh feeice X tronat In
»t tates of Healh { Bowalun GPD 12, 188 nd
in pert by grest AT(H 1)483 frem the { nrird
Brates Atomn Eartpy Lovmrmmmna

hereditary- this latter aspect will be div
euseed In & forthcoming publioation.

Btudies have been conducted to exatuate
the strength of the A entigen of erythro
cytea aw & factor in the ethology of ABO
hemolytic disease of the newborn A
provions investigation was concerned wkh
the determination of the strength of the
A untigen in famflies sacertained foc kavieg
ame ar mare typs A infents saflesing froc
ABO hemolytio dlwease [51 In 3 ruck fs-
milies there were 47 Infants with this ds-
tase 45 wero wmabtype A, whike 2 wer Ay
fe a highly significant excess of A, ever
A, However antigen strength of the trpe
A, athers waa not siguifiteatly differest
from males of similar ages in the groen!
population The peesent eommunication
provides data on the amoont and the sos?
cex of variabllity I the strength of the A
antigen at birth.

Materlals and Alethod

Frest samples of bloor from the umbalas!
eord af miante bom to type A rmtheey e
enllerted 1 the Maternity Clic { the Ul
vermty Howpetal in Ann Arbor dehuws. I
the eord blood was type A (et biend
sampl wws sl faken frm the roothet
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Fug 1 Freqoency distribution of axtigen

among newbom infants aod  sdults

wrength
{8 years of age snd older)

whemever pomible Mother-mfant pairs both
of type A lemencd the probability { the pre-
wence of maternal antl-A on fetal erythrocytes,
o s licaly the enme among A infants born to
type O and B mothwrs.

The strength of the A antigen was deter
mined by an Immonohemolytis  eystem
whieh was proviomly deseribed in detad
wowhare [3]. Drufly the technique consiats
of meubatmg e constant aromt of & photo-

cheall dardzed eell nth
» conetant amomnt of hemolytio rabbit anti
human A antibody and compleent for 90
mm at 3T°C. After centnfugation, the denaity
of the bemoglobin m the surponatant flakd
w determmned photometncally nd the per
cent hemotysa 1 takem aa & messare of snti.

mbtype of A could prmenslly be predicted
from the hemolytic test 1t was alwmys erl
fred with the kectins from Dolickos bifforus
and ULz eurepocus, ab well #s bimnanants A,
Two infants whoan subtype was m doubt
WoTs retested at « later dat

The studws wers carned out simuttane.
omly with  popalation study being con
ducted on antigen strength among sd tte
Thia facl d the procedy
becwore of the essentual comtrok B the
quantriatice teet.

Tho tnfant  sex, race birth weight, and
daration of gestation wero ascertained from

the records { the Unhrerwity Hospital only
alter all the lbaratory tests were compheted.

Results

The distribation of the strength of 39
A, and 14 A, cord blood samples are il-
lostrated in Fig 1 alopg with 289 A, and
75 4, adolt” individusls (8 years and
older) tested {n 1963 during & popalation
study The figure shows that antigen
strength of cord celle is markedly wesker
than that in adolts. The mean antigen
strength expressed in pereent hemolyms,
of 30 A cord ssmples wns *6 041 08 while
that of 289 A, adults waa 53 8+0.38 The
difference between the two w, af course
highly dgnificant (P<0001) The mean
far the 14 A, cord cells was 4240 72 and
thet of 75 edult A, war 1724068 o dif
ferente which is also highly significant
(P<0001) Thus, the A antigen In both
subtypes b weaker in cord cells than in
correspunding adult snbtypes. The strength
of the A, antigen of cord cells is interme
diate to the strength of the A, and A, of
sdults, bat clower to A, with wids overlap
in the values of cord A, and adult A,
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Relationship briween amthgen strengib in the mother nd that of her prabors s

Fig % Relationshly briwsen wntigrn strength of newborn A, Infants and bith welgit

Two A, B eord blood samples gave hemeo-
1rats values of 8 D and 11 0%, respectively
but these are not ineluded in the flgnre
beewuse the A antigen is dmown to be de-
preved in the presence of B

Fig 1 also reveals vardation withia the
A, and A, sbtrpes Loth among sdnit and
cord blood samples The relative varis-
tion cxpressed as the cocflielent of varls

™ tion. s 859 for the A, cord blood samples
s }nd 124, for the A, adolts Thes varla-
tion relative to the mean i twice as large
among A cord blood sampdes than it Is
amang A, adults,

The quewtion arives as to the sonree(s)
contributing ta varation. The subtvpes
themsetves are major sources of varation
and have long been recognized as diatinst
genstic entitien therefore the subtvpes
will be kept separmte in the further ana
Trmen

Ax stated previcealy purt of the vana
bllity in antigen strength within subtypes
of type A adults i inberited This can be
shown by parent-oflspring relationshipa
ax between the degree of dependeney of

the infants antigen strength oo that ol &
mother s Thirty three mather infant pi
were available ( 7 4, and 6 A la skid
both the mother and infant were of the
wme sublype These comprbons e
fiostrted In Fig 2 Numerieally the
degres of dependence was caleubied br
regreming the nfants antigen reogh
on that of the mother For *° A, molher
infant peirs the coefficient 18
50 1340.21 which in light of the larp
standard error b obviowdy mot dal
cant (P>0 03) Thia cortfitient meass that
for tmo umit increase In the mothecs
antigrn strength  the nfanta asties
strength Incressed 013 oaite. This kv
valos indicstes Litthe arrocation betseat
the strength of the matermal A, and (e
fetal (cordy A, However o paction of the
tnfants are expected to have inberited (4
paternal A, and pot that of the motbt
which way phrtly be Teponaible for 1
tow degres of mother Infant wsochathos
Nererthelees, it may be armied thit &
th timo of birth genetic {actors comtrh
bate only a minot fraction to the
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varation among A, infants. This findmg
prompted the search for otbet sourees of
variation, mch as sex and barth weight

8imce the majority of infants were Can
enslans and mmce racial differences com
tribate to differences in birth weight [7)
ouly Caucealans were furtber nalyred.
Otrasionally A, mothers msy form anti
A, antibodles, therefore no A, mfants
bom to A, mothers were fncluded. There
were 30 A, Caneasian Infants born to A,
mothers: 18 boys and 12 girls They were
a1l born at term exeept one girl who was
sccording to menstrual history two weeks
earty

The averago antigen strength, expreseed
fn pereent hemolywls, was 5.9+ 157 for
boys and 78 4+ 1.85 for gids Althoagh the
aversge strength was alightly higher for
girls than for boyn, the ditference i not
signifwant (P>0.05) doe to the wide over
lap in individual valnes and the relatirely
small nnmbers concerned.

The antigen strength sccording to birth
weight i shown in Fig 3 where an as-
soclation between birth weight and anti-
gzn strength by Indicated. The magnitude
of the amociation was determined by re
gresdon and correlation wnalysw. The
tomputstions were carried cut separately
for boys and gola becanse of the nsual
Alfference In birth weight The
tmatioos were Y-3314+845 (X) for
boys and T =931+849 (X) for gitls,
where X s the birth welght (In kg) and ¥
in the strength of the A antigen (expressed
In per cent hemolyms). Each of the two
regressdon coeffickents was pomtive and
tpproached ignificance at th 5+ Level
Sence the alopes of the two regression lines
wers similar and not signifieantly different
from euch other (P>0.30) the two sexve
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wete combinsd by poolmg the correrted
sums of squares and the eross-prodncts.
The regresalon coeffident for the pooled
valres was 6.13+°7  This b aignificantly
different from rero (P<0.03) indioating
that the asociation between birth weight
and antigen strength s real and pot dee to
chance Hence from the birth welghts of
inlsnts born st term eertain predictions
can be made with respeet to the strength
of the A antigen on fetal erythrocytes.

Bimilar results were obtalned by cor
relating berth weight and antigen strength
the resnlting coeffickents being r—043+
0.24 for boys and r=0.33 for girls. The
pocled correlation coefficient (pooled be-
cause they were not significantly diffrrent
from each other) was r=0.39+0 18 which
s significantly different from zero (P<
0.05) sgain indicating an association bet
ween birth werght and strength of the
fetal A, antigen.

The A, infants were not further ana
Iyzed becauso the number was relatively
small and with the smounts of anti-A
and complepwent used In the immuno-
bemolytle system the percentage bemolywis
of A, imfants was low ie some values
very close to the limit of detection.

Discassion

The results presented herein bave dh-
elosed that the A antigen in fetsl (card)
erythroeytes is weaker than that in ery
throeytes of adults. Newborn tafants as
well as adults manifest contiderable varia-
tion in the strength of the A antigen both
between and within A, and A, subtypes
Although only type A infants born to type
A mothers wers Inclnded in the present
mvestigation, s atmflar degree of variation
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in antigen strength may also oxiat among
infants born to type O and B mothers.
This varistion in antigen strength appears
to be large enough to be of importance in
the etlology of ABO hemolytio diseass of
the newbom becauso infants with rels
threly strong A, antigen appear more
likely to have  portion of their red cells
destroyed than infants with & ‘weaker” A
antigen. Furthermore the magnitnde of
difference in antigem strength between
fotal and sdnlt erythrooytes is seemingly
large enough to comstitute a major pro.
tective factor to the fetal red cells against
maternal anti-A antibodies that have
eroseed the placental barrier

The relatively ‘weak A antigenand the
Tariation n antigen strength among new
born infants mey explain some pecalinrities

¥ J QRUNDBACHER

On the other hand, In a marked hrmolytic
process the cells first destroyed are lilely
to have a relatively strong A antigen: the
remalning cells could display a relstivelr
weak A antigen Thos, maternal antibodies
could contribute to the obeerved variation
in antigen strength among infants of ABO
Ineompatible pregnancies.

Bchellong [12] recently reported that
prematare infants rurely suffer from ABD
hemolytic disease despite the preeence of
immune anti A or antl-B antibodies He
interpreted this finding on the bash of

‘incompléete maturity” of the A and B
antigens. Blnce the strength of the A axd
B antigens increases continuousdy durisg
fotal Iife [8] the damage on fetal ervthro-
oytes by maternal anti-A or anthB
expected to inerewso with an fntrrae b

observed fn ABO incompatfbility such
as the obeervation of Gurwon [6] that sen.
sttization of Infants cells may oocur with
out clinfeal manifestation of disease In
addition the varlation in the strength of
the A antigen at birth may explain in

. part the poor quantitative relationahip

between maternal antfbody titer and of the
emrumg hemolytlo process. However it is
reslized that other factors, such as the
heterogeneity of antibodies may also
contribute to this poor guantitative rela
tlonship.

Varistion in A antigen strength was pre
viowsly reported by Fischer {2] but he

PP ly made no pt to dis
tingukh between A, and A, infants or to
conaider powsible effecta of antibodies in
ABO incompatible pregnancies. With
respect to the latter type A, infants may
display a relatively strong A antigen be
cause of partlal sensitization of fetaleryth
rocytes by matermal anti A antibodies.

duratlon of pregnancy Thos fn ABO k-
ocompatibility destruction of feta] erythro
oytes by maternal antibodies msy te
expected to occur predominantly in the
latter stages of preguancy and neonatallv
This may explain the relatlvely high fre-
quency of cases of ABO hemolvtie dress
characterized by hyperbilirublnemis 104
an absence of early anemla. On the olbe
hand severs carly anemis i ot an fofrt
quent finding in Rh hemolytle dhere
However the Rh antigens are pot koo |
to undergo marked quantitative chan .
during the individual « life and destroctin |
of fetal erythrocytes by anti Rb antibodt
probably begins earller than In AB0 B
compatible pregnancies

Ortho recognized sources of varkstin
in antigen strength smong Ay infante bor?
at term birth sreight showed the only <
nificant effect This effect was comehier-
ably larget than that of the ml(mﬂ:;
antigen. Howerer parental {of geoet
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effecta on variability are more pronounted
smong adult A, indrvidusls than at birth
2 will b thown in & fortheoming publics
Hoo. At birth the grnetio variation among
A, idividouls may become sxamped by
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tiﬂ'pitetbehctthl“bobopnn\-dtho
girls in smo and birth weight {14] As
lu;‘smtrdehw‘lrﬂ[ﬁLthadﬂ!min
mate of development might explain the

the moro prooomneed efect of birth
weight.

The significant sssoctation between birth
welght and strength of the A; antigen sug
gevis that birth welght of Infants born at
term e more than an expression of ske
To my knowledge this s the first inatance
where an amocistion has been dotected
between a serological or blochemical ehar
acteriatis and birth weight emong infents
born at term The explamtion of thw as-
wociation may be that strength of the A,
antigen and birth werght both depend on
the relattve development of the infant born
at term. Neverthelem, it js realized that
birth weight ta only s rough menns
ol asemsing relative development birth
weight f» known to be infinenced by varous
factors (9 111 Relative strength of the A
antigen from embryo to approximately
three years of ago depends to s large part
on the stage of development of the eryth
ropoketic sywtem and probably the rols-
thre dovelopment of the infant n general.
Elswhers (41t wanshown thatthestrength
ol the A, entigen increases very rapdly
during the first fow wonths after birth
Heote it seerns ressomable that well
developed infants measured by birth
wright at term are aiready exhibiting part
ol the rapid postoatal intrease fn entigen
strength.

Infant girls diwplayed on the average &
slghtly wronger A, antigen then boys.
This is fu sgreement with the notlon that
gt derelop morn rapidly (phydalogie,
sieletal) than boys of cormsponding age

ppoaite effert of sex in physiologs jaun
dice and ABO hemolytlc discase An ex
ceo1 of boys was observed in phyxiologic
jsundiee [1 13] whils & highly significant
excess of gitls was found among the in
fants with ABO bemolytic disease [5).
However & larger series of cord blood
namples will have to bo tested for est-
ablishing definitely a difference In antigen
strength between the two sexes. Unfort
unately testing large numbers of cord
blood samples by the immunobemolvtio
method prosents soms difffenities—fresh
blood smples are required and the number
of A mothers who deliver A, fufanta is
Umited.

Summary

The quantrtative aspeets of the A ant]
gen of fetal (eord) erythrocytes were In
vestigated by an tmmunohemolytie sys
tem, utilizing 53 type A infents bom to
type A mothers Coed cells were found to
have n much weaker A antigen than red
cells of adulte, Jarked varition In the
strength of the A antigen was abo found
smong sod within the A and A, subtypes
The vartation among A infants appeared
t0 be large enough to be of kmportance in
the etlology of ABO hemolytio discase of
the newborn. The analyxis of 30 eotd blood
mmples of A, Infants born at term to A
mothery rovesked s significant asocistion
between: the strength of the A, ant
sod birth weight. The possible implica
tions of these findings on ABO bemolytio
diseaso and development wers discumed.
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Mucoviscidous and Intestinal Atresia

A Study of Four Cases in the Same Family

I CARL BLANCK, LUDVIGC OKMIAN and HIORDIS ROBBE

Obserrations made during recent years
have again dreeted attention to soch
peenatal mechanical factors as volvalos,
{ntussosception  nd stranguistion as the
cause of intestinal atresfa and the re-
canslbation theory of Tandler [21] and
Faremer [10] hax been refuted [15 16 17
10] The combmation of mucoviscidosia
and congenital intestinal atresta bas furth
er comtributed to these etiologieal dis-
cumions [+ § 14, 24) The purposs of thia
paper s to deseribo the pathologieal find
ings in e family in which four of five
siblings suffered from mucovissidoos and
two of them alwo had intestinal atresha
This famfllal soncentration and the patho-
Jogleal findings support the theory that
intestinal atresla In mncvd-r.-ldoch f
probably d

dimcase involving the majoruty of the exo-
crine glnds of the body For e review of
the subject, sew di Bant Agnese [8) Different
authors have stressed the changes in dif
ferent organe. It wes early demonstrated that
& nmmber of pewborn infents with atresla
of etenosia of the emall intestine saffer from

asmociated with intestinal atresls.

In 1960 Berostein ot al. (4] developod &
theory of the relationahip betwcen muco-
vistidosls, meconrum flens and intestinal
atrevla basod on several owses. Similar
findings and suggestions wars aleo published
by Zoelrer et al. [ 4] Lolong et al [14] and
Bodian [8] on the hasie of single cascs.
Bernstein et al clafm thet meconiom e
is probably the canee of cert in atremss of
the smmll Intestine. Intpwsatin of meco-
nium can kwd t  wherration of tho intestinal
mucoss and the presing of meconturm Int

fleas
“wﬂiby]lenn‘tetnetul [4] and
they furthermoce to a certain extent

make it possible to date the development
of atredda

Evolution of Concept

In the firsi reports mucoviecidons
Tegurded o4 & divease of the pancress alone
but It has Later proved t

3T 00Y Lt Padoat Bennd 34

the wall to and me-
contom pt

forma t the mte of the ulceration or per
foration and the enming ecar formation
resulie 1n stenos: or etrosis. Berowtein ot al
soggest that antenstal oivoloe of the small
intestine 0 fet s with meconkom flewa {s
another posmible mechaniem for the de-
velopme t of trewms of the wmall § testine
but that the sntenatal yolvnlos preeumably ks
a direct consequence of meconfum [eoa o

- e
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Fig. t Geortio hart showing foary sitdoue with

€ beoctsthe diemec of the maperens (black

bol | Purent and [Uth sibllog iy y

{ BR symbale) The therapeutie aborthon not
rrperwnted

ther than just & councidenty The seetate
ment  arc largely founded on the feot that
amont nmine cases of atresia of the small In
test e they fourd no lews than afght with
mecon wr granulomas in the ntestinat wall,
In three eddutional eaws with partial in
1entinal atenovis meconbun granulomas sl
were found in the ntestinal wall Thewe
findmgy end conrlunons wera conflrmed by
acverul authors | 6 ¢ .3} Domnefid
Clelar {7) ale0 o 10 the mame conctusion
after ha wg d acuserd the opposite pors
allty se that intestinal trevss conld be s
pruoany developments? defect followed by
Toeconum dena,

The frequency of muetoviscidoss in pa
tients w th  trema or stenoms of the mual)
lotertine | reported rathe varvingl  An
erven | ] oives the pumber ¢ o 0 four
whie Dunnell & Ciland supmemt 104, (7L

The prognow of atrevia of the small n
testine combused with mucovrecidows s bad.
Among Donmell & Cleland  mne putsenta.
sevren died 10 hosetel within six weeks and
the rernmimng two patwnt gued later in mu
coviscdous. Nane of the ta lve cuses of
atresin or stencra deweribed by flenaem et
al [¢) died very  horthy after berth and the
reporte] ebwervution peviod n the resnaining
three caves i short

Dy thwtone it w Uaceeptad tact (hay
mucoviscdonis 1 & kereditary J wes Ao
authors agree tlat t u nhemed s e
eredre utoromal gene (6 11 *0) Acconl ng
to thin, four sblings wsth muroy wdow
the sacor family woukl seem | reyreent a
Tather great marity

© BLAXCE ET AL

Case Reporta

In the family concerned thars were e
ehlidren {see Flg 1} The mother v %
years old at the birth of the fioet chAL the
father 0. N\o comanguinity hnown.

Case [ A girt AN, birth wecht 3Mp,
born in Apeil 183, Preqmancy and defirery
ponmal  immediat fy after delverr sad
dunng th following days sttacks of
nowis, Tha abdomen wis dietended from s
aft ¢ birth and the dhtendon inorsed
pradoslly  Vomitlng from the flrg &

Mechanicsl obstruction wue demoremted
rediologically and laparctomy wax pecfar
med 48 hoars after birth The dilated smal
Intestine ended (o an atresls of the mide
flour, Tha aral segment wa rriended  th
frapismted moconimm down t the sirk
part On the abora! aid  of the atrevis e
srmall gut wes contrarted and contaleed bard
mases of mesoninm, Both the dilted sad
coatracted gut wers resected and an ane-
stomovis prrformed. The rewcied specooet
was not sent for pathological examénatioo-

The immediate postoperative cours &
sutidatiory However aft £ five weel the
bodyweight wa 830 g =0 trypen srthty
coakd be demonstrated fn the duodoml
mcretion and the sool were bulky pab aal
frequent Later on repeated reeplmatory I
frotions oceurred and the infant died at &
wecknof e with severy rempiraton) datrex

At gntopry the girl wa pooth
kength 58 em weight 2850 g

All part of tbe ! spe were Insoteed B
brovotopmoumonta  with £ brino-prrskat
pleuritis, cqctelly on the rlwd:t'-‘*\\_‘:

purubent  trerheo eh

npwead branehiectashs b both kg S
racus moetspianta wes found n ¢ few brosrdd
The goblot cefla of the bronchial ¢

were prominent The weini end duct D':
miucous ghand in the deeper part o
bronelsal wall were concderabl drstrodd
th motus, The fula lymaph mobes enlared

Cardrsenscnbar syatems pocmul Dot
TLeronss closel

Lirer not calamnl Free pavetr o
ke 10 1he duodenum. No elrrbode




P\a.LP-nﬂt-(Cl-l)vhhdk!tdanhncdrﬁh amorphows roateri] I & E.

Puncrros {irm with granuler sorface. 3o-
dersts interstitial fbrows. Dilated cini and
duet with lammatsd eoslnophilin ¢ontents,
partly PAS-poritive The rumber of Langer
hans idets ppeared to be normal (Fig. 2)

Gastrointest nal froch An end to-end ana
mtomow about 20 cm distal to tho doodeno-
jejomml flexure Mesentery normal N histo-
Togeul wections vatlable

Final diognoein Cystie flbrous of the
papcrent, atrewia of the amall intestioe with

lum thens. Brooehitie and couft

the tresia were dutended and dark eolored
but po perforation was visible The dwtal part
of the [leum and colon were contrscted, Near
the atretic part of the lleam there was a emall
fsclated plece of intestine with & perforation.
The gangrenoos part of the intestine and the
afretic sepment were resected and an feo-
somy performed. In the resectod mpecimen
there wus o granulomstous Inflammatory
reaction with caleification mamly in the sab-
seroee with a forelgn body resction to me-

¥ de-
monstrated in respiratory eystem and pan
croan.

Cem 2 A qued, birth wesght 390g, born ln
Xorember 1950, Pregoancy and delirery
Docmal. Af birth dwtended bdomen and
reprated bolp-stabned

vorniting
Lararoiomy wes perlormed 24 bours after

wrth hbrioout and f broos adbesons and
1 sddstion tresta of the Deum was found.
T doxtal part of jenomm and leam down to

fum-like roaterial (Fig 4). o muscular
tunies eould be demoustrated in sections
from the atretic end of the oral segment
(Fig 3} A moderately { brotic seross was
direetly pposed to a mueoss which emn
tatned dmtended muecsal glande.

y incressed ma did
the extent of the atelectasss and broncho-

e



poeumaas. The mfant died in sepeis ot eight
weeks [ ge
At awepey the girl wes malnouruhed

ronchite  with bronchopneumante  con
2, Wions 1 Dot longx, expeciall o the
upper bt labe At leetans in the upper left
bobe 11 leteral fooml nteret tul A
and  t lectawd. Uucht dwtenmon of the
bronrhal muesis gnde. \o  aquamous
metaplasa of the bhronelmal epithel

Poall trtestme (Came ) Atrethe end of el

t R

3 sopoent showlng abeeee
The moderstely { brete srroes cockeies the mera. Mot aterruption of buuina mescaeds
Erccate botwren wrcews van Ciesna,  §6S

wide Marked diatation of the stwset,
duodeaum, jehmum sl Deam  far a8 the
anastomoxts. The rext of the intemtineewere
of normal width with grayreh, flusd cantest
In the colon alightly dilated glands,

Right bnes swollen with thickeond jolst
cupeule and beown contentn

F nal diagmorun Cystio { brosl of the pov
tress Atrveda of the scall Intestive ¥~
coniom fleu  and mecontum  perdost
Mocovisidons of the respirston mywem vid
1 i 1 Jectands, fntertilal rm

Cardeecascele  yotem Doroml.  Duct 1
arteriosta  lowed.

Lare not enlarpel N\o f hrova.

Punerres mmcrowopoall  rormal In the
swchona therr wa  mwrked  nterst 1) 1
beosds. A moderat number of dilaed sean
and duet ; lophulis vyt
pastly laminated aod | AK-pout ve  Ap
proxmaately normal amount of sdet towane
Few inflarumatory oot (P 5

Castro-inteet sad trach (wl

ansstomosis of the small piret ne { nper

phyeeme and broochitle st broncheey
ronles. Reptlormbe.

Cuw 3 and { were premiature male 15w
born in 1838, Hyvramnion ot 16 bters domaz
prepmancy  delrery 3 wemshe befu W
Both infant wers alive at barth sod @1
At one hour The membraosa of the 1%
cente were not cloarly exswined.

Awiepay | ml g ten 1 Lrestre b
Length 37 ero. W ight 950 ¢ Dilatersl

noTarss,
tmzim Diloteral, fotal at lertast, Tracs
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Fu 4. Case from sl Intestine. Meeontmm oalthe with ewlofam

Rexcected mpeolmen
d-pn-u(d.nrk)mdmyfmﬁ-nbuiy[\-ntnﬂ..llr{l.n ”

Fur 8§ Pancress (Cam ) wrth dilt ed semi, fihed with lamellated material. L& £ 195,
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Fig O Tnoeren (Fare ) with slgiily dlsted asial, wome of sbiek e Glled b
ureptwated seeretion. HAE. 183

and bronehl normal S\ arma! moccus gland
n the beonehwl wall. No squamou  met

< plavs n the Droochis] rmuoss No Inflam
arory  bnges

1 asereas spicroscopmenily normal In the
mecton mome of the som were large  than
noermal il filied w th eenloplule material,
partly PABR-poat ve B ght interstitial fibeo-
wa wth hympho-plawnetytio infltratren,
The amount of elet t woe pparenth normal
[13- 0

Gastyo- wiesl al  sysem  Common e
wentery with malroation, awocstod w th a
ot ufua of the major part [ the emall n
temine and mcton o deus The contrad part
of the velvulas conweted of S cmbong dlated
and darkeolorsd swoent of the Ysum. o
peritanitin. Dustended mucom) glands 1m
sectionm {rom the dilated segment of keum
and from the eolon (Fig 7)

Avsopey find ag ticrn [] Tresoature boy
Length 3 em. Weight 720 g 13 Wteral peo
equingrarna

Casire t ot pal  putm  Commam =
mentery ¥ alvplus of the sal iatession st
roeotium leu of the mme 1570 s b 1
twin beother The other grom sad wame
scopheal fidingre x errabeo ientieal wih (>
Geseribed n the twin Lrother (Fa £

Drarpmoecs Oascs Ja 74 Trematuret #

-
e B and to e cert inext utol 1B
denum amd volon, N st o st
\o meconfum peritonitia

ebeuars 164 1t mother upderrsd
In P Nagtvd LT

(dmmrunddﬂfrdwbﬂﬂ"‘*;
wnd weighed 76 g §t beogth nas 18¢™ 7
groes appearance of the onpans wow T
at & topay Mierowopic sectiond "‘:"u
lwllmkldxry—hmﬂlt‘“m‘

mmmmwmm e
alch.rw‘-“‘h-thrnhhll- ek
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was affected or not eculd not be eatablished
with morphological methoda. To o know
ledge the various structural 1{ bona

Q. PLAXCK FT AL

curzey the process that led to atreh m
Cases I and 2. There seems to be covalbr

of mucoviecklosis ha e not been described
before the 8th month of gestation [ L

Comment

Four of frre afblings had mucoviscidoats
and meconrum fleus and in Cases 1 and 2
in addition atreain of the small intestine
Farthermore In one of the infants (Case
2) mmcoryum peritonitis could be de-
monstrated (Fig 4) with granulomas simi
Iar to thoso deseribed by Bernstein et al
(4] and Donnell & Cleland [7] The twins
(Cusea 3 and 4) had identical autopsy find
ings meconmm fkus common mesentery
malrotation and volvnlus, Cominon me-
sentery apparently predisposes to volvu
lm. The combinatin volvulos, atresia
and mucoviscidoss has been described
by Bodmn [8] among others Oppenheimer
& Esterley (18) found 20 cases of neonatal
intestinal obwiruction among 72 cases of

~ oystie fibroma. Out of these 20 patients
% foar had volvulos threo of them also had
meconinm fous and two of these showed
stenoals of the fleum These authors clte
22 cases of meconium flouy with volvules
in newbamn children with eywtio fibroais
They atate that “volvalus i a relatively
Irequent neonatal complieation of oystic
fibrostsa™ The morphalogres! findings in
all four canes conflrm the theories of
Bernstein et al that atreals and stenosis
in the small intentines of patients suf
fering from mucoviscidosis is probably

d fom ileus

y to ipe
with or withont volvulas.

The fact that bilo-stalned meconiam
was found distal to the atresia makes it
pomsible to date with somro degres of ae

sble disag sboat when the 1
recretion begins—from the eleventh vei
st ono extrems to the fifth month at the
other (3 1., #2] Whichever view b ene
rect the finding of blle-stained matend
in the Intestinal Jumnen distal to the atmrs
sugpests that the process did not tale pher
carller than the 11th fetal week at vy
Furthermore, the twiny whbo coald hure
developed an airesia on the Wbk o
mecontam ileas and volviles had reacked
the degres of maturty corresponding to
the soventh fetal month st birth Thee
facts suggest that the procers ladmg to
intestinal atresta or stenost in murorhe:
donis takes placo falrly late

The diagnovhs of mucovhekloks &
Caver 3 and 4 was made from the mire
scapieal appearancs of the pancres @
pared with that of normal pancress at th
rate age and by the changes in the mwc>
sal glands of the Intestine (Fig 7 U
course the familial concentration dirrted
attention toward mucoricidor T
slight morphologieal clranges In the ped
creas In theso txo cases (Fiz Oand f)ar
probably among the cerlest charg
described In mucorhekdodds (see nlere?
»
[ ?And.in;[lal stated that both the thee
of pnsct of the ¢ «ase and it degree &
severity may bo regolated by provtt
factorn. The uniformity of onr eact v
sorge support to thr

Summary

erumn-mblmpmﬂmdlmm m\::j
viseidoai+ and tuo of them were opert
upon for ntestmal atrevin Mecoss™
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grarmbomas {n the intestmal wall near
the atredls and meconrum  peritonitis
were found in one surgieal specimen. Txo
of the Infants immatars twins delivered
thres monthe before term, died oce hour
after birth with a

505

that intestizal atresa m mucovisadosis b
secondary to meconfum Oeus with or
without volvulas The immatarity and the
pathologicsl findings in the twins and the
fact that bile-stained meconifum was de

malrotation, meconfum fleus and ml-
vules, which probably in dae course eonld
have led to intestinal atresla Our find
ings support the theory of Bernatein et al.

d distal ta the atresta in all the
Infants soggests that the atresia might
have developed at a late stage of preg
Tancy
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The Effect of Phyercal Activity on the Body Measurements and
Work Capaenty of Grerweight Boys

by B BLOMQUIST M BORJESON Y LARSSON B PERSSON and © STERKY

Obevity in childhood in still a major
therapeutic problem In previons fnvesti
gations 1t haa been polnted oot that a Jow
Jovel of phyvical activity might be of slgni
fleance in the ctiology of obesity and over
weight {8 7] Buboormal work eapacity
has been found among overwelght child
ren [1) restricting their posibility of
taking part In group sctivithes often de-
manding good phyxes| fitness. Impatred
work capacity might be of even greater

fgnifi env 1 ao-
commodation and soclal acceptance than
averseight per se Thus it scemed of In
crest to stady the effect of phyuieal
training on overweight children

In the present investigation s group ol
overweght bovs given extra gymnastio
exerciee has been compared with & similar
untrained group with the main purpose
of studving the Influence on physical
wozk eapacity and also with that of find
Ing out if the incresscd activity cause
changes in bodyweight fatness and calaric
lutake.

Matenal

Tho present seres was collecterd ina w ¥
abmular to that of Borgeson [ 1]} On tho basn of
special tablcs, school nuries m the southern

reglon of Etockbolm, reportecd (in October
1082} all boys In class 2 and 3 faxd 89
years} who bad & weldht equal t or ex
ceeding the moan plo twie the standnl
doviation (agma) t & given helght The
Befght weight tables of Bromen et ol [}
wern wed as standards as they appear to be
applicalle to Stockboim chikleen talay (1}
Out of 3*70 male pupels B3 bovs rr 1
ported, Two wero late omitted Leoass of
ncorrect data.

The parents were then asked by kiter ¥
they wanted thelr boys to take part s
phveioal tralning program  Fortyerc bor
wero interceted, but thres had to bt €1
cluded becaue of fine (asthoe, opdpss
and stuttering) The remaining 43 wer
rmked.cemdlng!ahrmmhddmrr
welght The odd-mumbered boyy ere &
lected for trunlng (22 casm) The 618
nambered comprrd the contral grovp 12
cares), Onn of tho control hal t withirs
on acrount of llorw and snother Liter 1™
fased to take part m the stod Iun»«;:
mlr!g-rm‘pnfs:lbo:-.hrqzht.m]m‘
were care mor ropmted by the acband
furees in October 1903

Methods

Tbewnddmm‘dnwﬂ" s Low
trd to four monthe F bruary fo Jav 1
The boys were offered  tra nm"’.‘“
twice weekly bub no offort was ”dd‘)‘
mlloence or meanarn thes ordanay X
sctivity Each Joctur rondocted b



TN EYFICT OF PAYSICAL ACTIVITY OX OVERWEIOHT BOTS

eaptchﬂr interested  phyvaieal edocation
teachers, comprised 45 mimmtes of intense
Physieal activity stesdily increasing in in
teosity end mostly perfarmed kn small,
comprtithve groupe.
TLummediately before and after the tralning
period, the subjects wnd controk wers sub-
mitted

of the overmeight level expressed in sigma.
&kmiold thielness was messared by the
seme person with & caliper [4] at three duf
ferent aites on the left sklen over the center [
tho trieps, kmmedmtely below the tip of the
weapula, end midway between the ambilions
end tho flea crest A mesn value far the
three messarements was calenlated for sach
patient

The phywieal work capacity was deter
mmed in the mtting povition on an eectri
cully braked bicytle ergumeter [5L These
determmations were completed for the whole
group M one week. The rat of work in
kpenfrin whieh the boys eould perform t &
heart ruat {170 in relath  ateady stat
ﬂ""C,.jt-nlmktrdbymnlhu:r

to Hol
.L[lLHe.nmtmmdnmxn.dh:ha
prono pomtion wamg the method by Klell
ljl"‘Bﬂ"l-[!]

The food fnfake was studied by the met
hod ! 2ibour recall (for referrnoes see
Sterky [0]) Tho Interviews took place at the
tane { the first two and the lut tao gym-

saflly this was the only thme durmg the n
vestigation when dict was

Rerclts
Individual data on ago height weight
and akinfold thickness are given In Table

1 for the subjects and | Table 2 for the
controla. The mean valoes (Table 4) show
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 good correspondence between the groups
The average height of the overwelght
boys was about 3 cm above that expected
{or their age

The history and cimieal examination
revealed no agns of mgnificance and the
ECG was normal at rest as well a3 during
the work tests in all cases.

Table 3 grves indivkm] values for
beart volume and PWC,, The mean
PWC,y, for 40 subjects and controls was
1116 kpm/l00 ml hesrt volume and
12.0 kpra/min/kg body weight. The PWC,y
per kg body weight ar per 100 ml henrt
volume tended to decrense with increacing
overnelght

On account of long travel distances,
wchoolwork and minor {linesses  onlv
three boys could attend all 32 gymnastic
Iectores. The mewn attendance figure was
*4 and the Jowest 11 times (Table I).

Dunng the observation period of 4
monthy the mean inereass in height was
04 em higher smong the subfects (Table
4). The mean gein In weight was the game
in both groups ud thers was an equal fall
in overwelght level (Tabls £).

The skinfold thicknes {Tabie I and 2}
showed & deereasw st all the meayured
sites, the most proncunced belng below
the scapuls. A { text between the mesn of
the individmal ddferences gave P-0.01
among the subjects and P> O samang the
controle.

The phyaical work eapacity hereased
7-8% in both groups and the beart volgme
remained unchanged (Table 3 and 4).
The mean increass in PWC,,, amwmg ths
eleven 1 bjects with the highest initisl
weight level was 461 kpm/min eorres-
pordng to 23 kpm/min among the other
ten Drvxdmg the subjects arenrding to
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TaBLE | Dals concerning the £2 subyects before and after the inervased Phyncal et ey
The cases re ranked secording t Increasing kevel of overs elht.

Case
Xo.

43S EE RN ounan

28225

L

Height
fem)
(before)

JHo

T ekt (hg)
(before)  (after)
s 310
371 10l
378 a2
311 314
5me 824
w7 ns
454 43.0
4.3 422
4~ a3
e 45.1
1 7
ne 0.8
341 333
374 Il
1 *9
50.9 8.4
45,0 485
6.1 404
4.8 45.0
42.0 4.8
s w7
1.0 "

Bkinfokl thirknes

(o)

———————,
(before)  (after)

LI EERE

2941
s

L]
119
101

Attewlanee
fn trunig
()

EE RN F N §-4.3: Aok ad

nrsz

T

« TABLE 2 Data concerming the 19 controls before and after fhe ixcrrased phyrical wirly
The cuses are ranked aceording to nercusing levels of ovefneight

W

N

ELL TS

14
10
18

e

2

setened

Height
{em}

1.8
1400
1370
a4
HLS
147.8

Wesght (hz)
Qoeloen)  (alter)
388 4
18 ans
108 .7
a0t 4.
4l 438
4.2 H7
A4 —
403 ite
425 439
) s
4t wo
3l ne
180 M4
w1 o
na 3.
480 i
) 5.
e 103
el €7

Kok tha koest
(wom)

e

tafar) gt
104 "
13 13
13 3
1 18
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actml body weight t the Leginning. the
figures aro exsctly the mme Sabjerts
with low initia] PWC,,, ahowed changes
simbar to those with & higher esparity
The influence of the Intemnity of tralning
hibownin T bie 5. Favroarahle data scen-
mulate on the wide of thow moat intenarly
trained.
Adequate data for analyring the weight
OTeT One year s times were
rullabie for 20 subjects 18 controls nd
2 of those initially uninterested I the
stody The mean weight Jevel fol] from
30 to 8 sigma in the font group from
30 to .7 in the second nd from 31 to
~7in the third. Babjeeta with  low attend
ance at the gymnastic messoms did not

Cocde
FRT Erecy yalome
(oo mm. =l
Cae —_—
= (ol (s Sefme atey
- - o a1
3 o En s P
. ™ ™ 2
N = I3 A g
I3 ©s = Y 4
[ wy 3 i a0
I =23 —~ L —
1 a3 1 m
T -3 =2 e e
- ] 3 15
= I - -
+ S P I L0
b ©®3 e
m Bd - [z [
= P 17 53
= © P I
» «© —_ o o
13 + - F rn
0 @, ” F2) B

Afler frem there with 8 hizherattendance

TEr mran eabsie fmtakr waa artaflly
romrwtat Bizher among the wnbjects then
smong the eontiml (Tabls 4) Both groups
skowed & decreas daormg the observation
ol which wa mrre pronomeed among
the tratned sabjeeta and aleo mfloence
by the itenuty { trunmg (T ble 5).
Th* mean crnsompteon of protem, fat end
carbr hydrate before trammg among the
subpeet wus 0 84 mnd 234 g respectivel
and after 60 01 and 190 ¢ Correspocding
waloes for the control group were 1 91
and 224 gand 635 §~ and .18 g o evate-
matle difference could be found between
the results obtsined by the foar inter
viewern.
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Tanrre 4 Mean ralues before and after traiming 1n subpects and contrd

Bubjects Controls
Age (yruymeo.) 0.2 (2]
Height (cm) before 1391 140.6
after Hos 140
adt +1.8 +14
VWeight (kg) before a4 1
after 4.2 418
dlt, +o08 +08
Welght bevel befoen 10 (1)
after 28 -1
diff ~02 -a1
Skinfold thickoess  before “0e 198
{wam) atter 180 14
af ~117 -0
FIWC,, (kpmpuin)  befors i 5
after a3z &Y
duft +43 37
Jeart volume (ml)  befors u 483
after 1 464
duf -10 -1
Culotie intako befors 1*8 017
after 1574 jt
ot —238 -n
Duscirssion bth}mm[l]!mmnmklm{th

The obaerved frequency 26% of over
weipht among schoolbovs sgod 80 years
corresponds exactlv with that reported

Tasre & Influence of frequency of atien
dance at the gymnastic lectures on some pr1
rameters

Mcan aloes lo mohjert A ttendimg 4 thnes

(mean 19) snd mbjert B ttending 3 tines
(roenn 29)

¥ bect A Bubjert D

Hetght (em) 18 9
Weight (kx) & o4
Weght level (dlgma) 0. ~ a4
Aiinfokl tibeknes {rm) o7 23
TICC, e (kpenfmin) u 83
Heart yolame (ml) A 1
Calotw intak oy 313

Stockholm 1005 As expected the ovet
weight bovs had, on the averspe a eight
exceeding that of normal be ys of the e
age The mean heart volume
Letter to their belght than to thelr age ot
weight
Owlng to methodologieal differencet B
testing physical fitness, seaconsl ramutie
ete grest caro mu t be taken when co
parng different Investigations The s
figare for PV Cyrgof 1 kpea/min g e
weight In the present renics I8 amenbit
higher than that given by Borfeon H=
ever the nomber of cases at each ot
welght level { different and comparkT
not fulle justifiabde 3 th el
javestigations the phywwal work “i;‘
citr per kg body werght of <7 o



THE EXTECT OF PATAICAL ACTIVITY OX OVERWEIGHT BOYS

heart volume tended to deerease with in-
ervamng overs eight

Tke +hour recall method can oaly be
ewed for estimating group calorie intake,
but even 0 grest cantion bas to be taken
b evaluating the results. In the present
stody a further drawback b that only two
days of the week are repeesented. In s
ewdy employing a aimilar method and
eondoeted at our dinfo in February 1960
3] the mean caloric intake amoog nor
mal 7-10 year old boys (mean height 141
em and weight 22 6 kg) was 2350, as com
pared with that of .100 (Tsble 4) in the
present series, Cur dats thos seem to
mppoct the findings of previoos Ivestl
ptars [7] pointing at & lower inytead of
the commonly belleved higher ealorie
cosamption among obese boyx.

The extrs training sessions given to the
subjects In our study did not canse any
dramatis hange in their work capacity er
bodv measurements (Table 4) Our In-
teation was to look fnto the effect of &
tramung program which interfered with
the boya daily life as little as possible
Therefore we made no sttempé to foree
the boys to take part Becauss of absence
for legitimate reasons hal the group took
part only once a week during the four
moathy. When comparing this group with
the other half who were able to attend
tuice a week (Tuble 5) it fs clear that the
latter group shows a tendency to lem in
crease i weight, higher deeresse In skin
fold thickness and higher incresse in
Phayural work capacity The tralning pro-
gram did not increase the boys ealorio
bitake but instead & small redaction was
registered (Table 4) more pronounced
unong those sttending twiee a week
(Table 5). Whether this bs th result of
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errors of method, an unintentwnal in
floence on the bays ar their parents by
thelr Leing under obscrvation or i a
troe reduction cansed by a more phvd
cally active Ife cannot be definttely stated.
Aguimst methodalogical efroes speaks un
changed distributicn of consumed proteln,
fat and carbohydrate in the coatrol group.
The subjeets seem malnfy to have cut
down thelr intake of carbohydrates

Tt is possible that the favourable effect
of training is masked to some extent Le
the loss of Lat s counterbalanced by a pro-
nounced Increase in muscle mas resultmg
In & total weight Increase Our data and
our hmpcesslon of the bovs appearances
speaks in favour of such ag interpretation
but the methods spplicd are not sensitve
enough to justify a statement However
even amall changes might be of great
importance in detreasing obesity H the
higher Jovel of physical activity contimues

interwity did pot cawse any change in
weight development oter one vear & time

Almost all the boys and parenta showed
& poaitive attitude to the stody Those
who had to be excloded from the training
(the control group) were definitelv dis-
appointed. The gymnastie teachers were
impreseed by the boya enthusiasm apd wil
lingness but stremsed the need foe more
frequent sesmbons pointing oat that when
2 boy missed one particular eemion he
waa unable to catch up next time Thus the
Intensdty of tralning could not be in
creswed as qui kly as was denrsble It &s
powible that s training frequen v of
three times & week could be obtained at the
bos own achool and that this would
revlt in & peyehologically most important
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quicker result both as regards increase
in work capacity and decrease in body fat
There I no doubt of the great need to take
care of overweight boys at an enrly ape
and encourage them regulary through the
years.

Soummary

An unselected group of twenty two 0-
year0ld bovs all weighing above thoe
macan plus two standard devistions for
their height took part in weekly extra
gymnastio scsloms for four monthe. The
nfluence on phymeal work capacity body
measurements and calotie {ntake was
studied and the results compared with
thowe obtamed in & group of non trained
overweight boys

No striking differences between the two
groups were founl, However those who

B DLOMQUIST ET AL,

were able to attend twke weellr [n the
training scestous showed & tendenes to
decreans more In weight loowe mare b Iy
fat (significant) and increase wore &
work capacity Initially the overmerght
boys had probably a Jower calone bntake
than normal boya of the same ape and dul
not incrense thelr convumption during the
tralning.

It thus secras probable that regular acd
rather intense physical tralning {3 valosble
In Increasing the physical fitnew of orer
welght boys as well as in preventing obe
sity
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Polyumsaturated Fatty Acids m Serum of Infants
Fed Breast Mtk or Cow # Milk!

by RALPE T HOIMANJ H. W HAYES* AIME RINKE?
ad LARS SODERIJELM!

Introducison

Hyumgaprfhnmtdm}m-hm&al
diet devohd of fat, or containmg fat having
ooty staruied fatty acida tat deficieney
lym'pwunnppeuvhhhn(nwuhm
monthe The mare obvious symptoma are
4 ealy dermapin, dminihed weight
tain end chavges fn the pattem of poly
weaturaied fatfy aedd of thos lipids.
The eontent ot 5,3 11-cicontrenoia ackd
tncreases, and the coztents of Inolels and
arschidonic acads are decreamed. The syot-
besis of the eicomiiencle asid from oleo
144 does pot fully replace the Juneton
af arachidonio ased, the prineipal mets-
bolia produet of Linaleate Thos, the ratho
of toenele acid to tebraencho acd has
been uaed a8 & meamre of emential latty
seid defielency (5] for i defiieney the
tHena tacreases snd tho tetraene decreases.
Bation higher than 04 tn the tae lipds

P oeiio from the Ra

t__,wh‘? o punte

vt Fend, and Frbeon) Lociiorre of

Faals of the UB4 aad Sitfiaimen Sveesd
The Aorosl U

m;-mu;f’-‘;};‘lw!dnm

M, 4, e Toaroliamks Rpalchoset Sack
Lomertint. Sk, Bwsden.

3 Y hae P Dot 57

of rats and swine have been indicative of
eamntial fatty acid deflciency

The infloencs of dietary fatty ackdy
wpon the polyunestursted fatty acds of
sermm of infants has been stodied ex
terudrely by the schoal ieeded by the late
Arild Fanwn [3, 4 8] They found that
the pattern of polyunsatucsted fatty
asids varisd In & predictable manner with
the eontent of toaleste & the diet An
interprotation of their data waing the me-
thods developed fn animalexperd G
{1 £, 511ed ta tha estimate of the Unoleate
requirement of infsnis and to methods of
estimating inoleato Intake from analvais of
serum Uipid fatty acids (8] The minimum
requirement of linoleats was fonnd 4o bo
about 1 4% of total calockes. The estima
tion of linoleats intaks to besed on tho
proportionality of log, of the livoleste
fotake gnd the wom  {diens~tdeno+
tetraene) of the seevm iipide.

In the present vestiation the ellecta
ﬂ‘ﬂmelrﬂuddhuryu:mtbem,
mm‘ﬂdmihﬂm(dm__
ixiens > tetraens) of s of infants have
bﬂmﬂndh&&mp-ﬂm'mmum
$Mmm-mnkm-mlm

Prepantion with rospeet to
the iimoleats requirrment. oot
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TarLr 1 Serwm polywnsateraled acids in 1nfants [ed breadt milk, con s milk orqmit
coxtaiming vegelable oil

Polyunsturated

(mg/100 1)

Ape

Dint Sex (davs) Di T Teira
Nome a 0 104 23 &8
M [} 89 It 53
M 0 76 22 &7
¥ 0 130 34 8e
F 0 M7 28 83
F 0 a0 13 48
ar o 1.8 44 1.5}
¥ o 101 21 71
F 18 114 3.8 96
Dreast milk M 0.8 20 — ns
F 185 151 as 138
A -0 103 48 1.0
M 20 28 77 183
hle 20 44 150 117
P -0 102 4.8 M7
¥ o5 do4 48 T8
F 30 141 41 a9
F s 107 12 119
F 15 10 &l 1.9
M 1.5 13 14 121
M 85 178 &7 24
F 10 .38 41 .53
F 1t 84 1 mt
M 1 371! 41 10.5
F 13 29 34 10.8
ps 13 871 84 132
M 15 63 114 80
F 16 413 43 18
F 185 280 24 a8

BMatenials and Methods

The infents were from the pediatrie Imice
in Stockhotm and Skellefted Sweden Blood
- btatned by venows puncture at least
4 howr after tho previots fecding Rerum
war llected by centnf ying  nd sent by Ir
mal n scaled amp wbe to Auatin, Minne.

st (o analpEe 11 fant were edther
brenw fed by thefr 1 m ¢ fed f3rmulas
The cwe mik «ted of pas
teann 1 cows milk 111w th water
and cont nlg 5% b takied sue
rome A filled moilk cont tf tand
crttomaeed il an the t and

Toh wrataryet
ki
LRI
Ape

Dt Eex  (days} D Tn Tean
Brewtmik F 17 24 31 1
rosome 7 ou
F 3 L. a1
M 1m0 43w
Cow mlk M 8 167 4 I
Moouous wd o
M n o7 L
F 3 o1 o6 a
A B Y R V]
M o 3 omom
¥ 40 ¥ 3 i
F & 1 3 3
F 41 2 I3
M58 I 3¢ B
M BT 3 e X
RO - V- LU ]
M o108 13 40
Fildmik F .. 121 231
F o= ) 10
¥ o 40 31 U
F n 413 3 &
F o3 go 3 ¥
a3 e B0 )
M 4 me 3T M
FosT o411 pe
F os 11 s
3 et w3 b

Foa o g
a 1 e o

-umnﬂk,n-dermmm“‘"‘"ul e

This formuls provided aboat 0.
aehd by ealorics.

N vver e tamin A a4 D §7
paration was guven to all knissis &7
age of -3 wreks. Rome of the
fed infants nelred cranse
ather fat free
sote or ceresls were p1 e A

¥
bealtlay and in prod eonddwes 7T 2



POLYUNLATURATED FATTY ACIDS [X SERUN OF INFANTS

fofant, In & fow cases, serial sampies were
taken from the same infunt Lipide wers ex
tracted from the serum and the component
fatty acids were analyzed by slkalmo jeo-
mariration (7). The results aro expressed s
mgf100 ml aerom.

Results and Dhsenssion

The dlotx, doration of the dist feedings
and fatty aeld compoaitions of the serum
lipids of the Infants are given [n Table 1
From theso dats it is spparent that the
polyunsaturated acld content of serum at
birth fs lower than after the infant begina
to take broast milk. The greatest change fe
{oand in the increasing content of dienolc
acsd (linolefo ackl) as the nfant grows
older However in the infants fed cow’s
milk farmiuls the content of polyunmsture
ted acids in sernm does not ries with age
When filled milk cortatning vegetabls ofl
Iy fed, the content of dienofe cid fn sernm
Tisoa with go in a manner comparable
to thet in breast-fod mfants, dexpite the
low linoleate content of the formuls
Porhsps the low linoleats content fs spared
by the high content of short-chain fatty
eids present in the coconut fat which is
the principal component of the distary
1t The chief differenoe botwown the latter
two groape lies in the higher rachidonate
content of the serum of tho brosst-fed
nfants

One index of omential fatty aekd statas
B the trjene tetracne mtio Tb ratlos
for serum fatty acids of each infant aro
shown in Fig 1 The trieno tetracoe
matioa of the newborn Infant  re bow ge-
nerally below 0.5 The ratio remam low
as the duration of breast feeding merraves
The mathm for infsnts fed cow milk
bowerer begin to riwe bortly after thk

875

O Cowy WK
®9 LD MK
.
.
Lo
< .
k
e

o w9 o 1w ow

Trieme tetracne ratios of sy lipide of
{nfants fed bresat mlk filled mik or cow's
nﬂku.hncdondumamlrmblnh.

Line indicutes probeble carve through
trprrlmmulpolnu for infants fed breest

diet is started. The trjenc tetraene ratio

This way eaused peinelpally by an arso-
hidonste content of the serum fatty acids
of the fillsd milk fed infants generslly
lower than that of kroast.-fed fnfants, The
triene content of the two groups appear
to be the same.

Tho expression relating dietary linoleate
to thwne polynmsaturated meids [01] states
a propoctionality between the logaritbm
of linoleate intake and the aigohris sum
(dlense — triene + tetraeno) Thas, this sum
has emplrics] meaning a & measurn of
dietary linoleate It alwo has biochrmical
rocaning for the dkeno in thawe la largely
linoleat itsell and fta metabollte aracht
donate fs th domirant tetrsens Tle
trieno b largely G 8 11-elcomatrienale ackl
which appears aignifieantly only in defl
cheney  and b inversely related to the
evential fatty aekl tatna of th idivi
doal Wien the diena trienr 4t ira nn

I'Infant mrum ki connkl e the 1ifer
eneo between mother mitk 1l Awn
milk & & sorree of exaential § Gty a b L4

o~
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dotted lines indleate the peobabie curves throngh
the experimental pointe.

—; clearly reflected. Fig 2 shows the plot of

this sum versus time on each diet The
values at zero time are the samo obeerva
tions in ull three parts of the chart When
infants were fed filled milk, or breast milk
the Initially low values for diens —triene +
tetraene rose with time whereas when In
fants wero fed cow s milk they did not

Tho results presented here are in es
sentlal confirmation of the findings of
Hansen and his co-workers {3 4 8], and of
Woodruff et a] [0) who found the level
of polyunsaturated ackds in serum reflects
the linoleate content of the diet The
present stady was Intended to reveal how
the pattern of polyuomturates changes

X T HOLMAX ET AL,

with time In Infants fed three diets, Uoing
beeast feeding as & standand of Cvmpar
s0n, eow a milk formula does not indnee
the dovelopment of & normaf pattemn of
polyunsaturated aclds, In two infants, in
the present stody the serum wa anslyred
at different times after the feeding of
cow s milk formuls had been initlated In
one Infant whoso serum was analyred at
23 87 and 100 days the diene —triene +
tetraens was found to bo 478 .19 and
134 mg/100 ml, respectively The com
pamble triene tetraene matios were 041
115 and 118 respectively In the other
Infant whose scrum was analyzed st 8
15 20 and 57 days the diene—triene+
tetracne was 261 208 237 and 252,
and the triens totraenc ratio was 04
065 0.03and I 17 respectively Thuos, the
same relationships shown in Fig 1and 2
{for populstions fed cow & milk were dr-
cornable in Individesls. That is when the
infants were fed cow s milk, the dwene-
triene +tetracne did pot Inerease and the
trien totraeno ratios rose Thewe obrerva
thorm suggest that infants maintained ca
cow s milk formula alone do not receire
sufficient ewential fatty ackl for norsul
biochemiral dovelopment

Summary

The validity of the triene tetraene rsth
nltlsmel]}id-uunwxolwhl
fatty ackd defickency and of the st
serum lipid (dwne —triene +tetracne) a3 8
measurn of linoleate Intake has Leen de
monvirated previounds with anfmal and
Infants. These parameters wert menared
unlunctbuolumelnmu'p'o“n!mu
fed breast milk cowa milk formuls and 8
filted milk formuls
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Serym srples were taken from {nfants
eyt on o of these three dirta for mea
meed periody of thme

The b ere extracted from the
em of the mbects, and the dienae
ke o tetraenole acdds were deter

The sum (dere trr=r ~tstry—r) £

ereawd wath = 1 thos iy 4
breast milk, This a57ware] tn be trar o0

for thowe fed LIl e bot 2 v
from thow fed coxs r7% d§ ot =
ereare. Theve obwtrats S yermgl 2
n Indrviduals from  Lon aepna) sampia
were talen.
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Vanauons 1n Seram Leucine Amnopeptidase i Pregnam
Women and 1n Newborn Chaldren

by L. BECKMAN and ML GRIVEA

Serum alkalme phosphatase variants
ocenrring only in the sera of pregrant
women have been described by means of
starch gel electrophoresis [6] At the
termination of pregnanet all women show
these “prepnancet entvmes” Therews an
agreement between the alkal

Matens] and Methods

At the maternity clmic, Tniveraty Hov
pital, Tppaala, blood speciooens were callee
ted from mothers and thelr children of the
delivery and one werk theresfier Blood
samples were aleo obtained from a mmber of
the fatbera. Studies of 1he varintions in thi

hatase patterns foumd in the weram and in
extract of the placentae ruppesting that
the yrernancy enzymes were of placental
arigin. §'pnificant raecial differences were
Jound in the freqoeocres of the different
peepmanet bands Newborn children have a

“ tvpe of alialme phosphatase

:\"‘hf.ﬁm {rom both the normal sernm alka-

7 phosphatace and the pregnancy bands.

Prepnancy varistxons have been ob-
srved also 1 kneme  smingpeptidace
(LAP} {§ 6] The pregmancy enzvme
bands aleo thow cvtine
activity and have the sbibty to Ipactirate
axvioem [8]

In this paper LAP varhtions in late
pregnanct and fn new born children will be
reported.

" De. L. Teckioan = sapparted b the Sweduh

Mediend Reersech and the ZHwedwh
Ut trral fdere Eeawmarch Comncdl. Dr 3L Grivea
rverived puppant from & TA Xatnsl Lositat
of Halth gram (5 BAIN ¢ Prol J AL B8k}
amd from 1 Irax Fompdatsan for
Perinatsl Reverth.

1 of beptogictin [¥) aod altoe

baffer syvtem (1] Etammp of the gels wit
performed [n ¢ 1 Af Trismalcate baffer pH
6.0 for 40 mm st IC using Lemeyld
maphthvlamide HCI as pobatrate and Black
K sak as a dlazenium dyw coupkr

Results

1n & sumple of 143 fathers only one eoTem®
sonc was peen mipTatmg on the march £
with & mobility Intermoediat  between the
albumsn and translerrin sonex.

In the sers of 334 mothers there were &t
1be delfvery three additianel LAP xooes of
slower mobility (Fig. 1 and 7). They oo
respond to ibe prepoaney (oxylocioer!
enzvine described by Pace ot of (5} T
of those sanes are rather weak and



WEEUM LEUCINE AMIYOPEFTIDASE IN FREONANT WOMEX |

Tws{ m— T

[ —

[ S RS
Fy 1

Frg 1 Bchematlo pictare of
sainoprptidam (LAP) fn mormal aduts (1)

i

it o s SV

1 2 3 4

g 2
lddn‘h‘tl'-d«tmphrﬂh patterne of seram lencine
Fregmancy (3) and newborss (1). The mobihties of
are given sa  comparison (1)

mm-bmchélmhnatmzhn.

Fig. —. Photograph of starch gel showing the

mdmhmm!arhlu

elretrophoretic
{1 and 4), mewborue (2) and in pregaaney (3

Alreudy after one week the concentration
of the pregmanay bands wus weaker and in
184 out of 334 mothers pregnancy bends
would not be distingulebed with certahnty
In the second sample Also the band seen in
the newborna showed » tendeney towards o
dimppearance after one week, in that 16 out
of 37 hildren were mising this zone in the
wecond serum smple

Discusdan

The results concerning the serum LAP
show some similarithes with the findings
for alkaline phosphatase In both cases
there exlst multiple molecnlar forms of

All pewborn children have the ehild
bood alkaline phosphatase but only aboat
10%, of theae children have the childhood
vatlnt of LAP The expl fon of this

dividosls have ceased to synthesize it st
birth. A pronounced varmbility in the on
set and cessation of protein synthests in
the perinatal period is well documented.
Footal haemoglobin fs e g regularly pre
sent at birth and normally H disappears
rather scon except In cases of bereditary

: of foetal haemoglobin [7]. A
m-aipictmhlhnnbyhptugiohm
whish i present In only abont *0 , of
newborn children. After some months
almost all individoals have started to
synthesize baptoglobin except for some
fow cases of hereditary ahaptoglobmaemin
(W3

Genotio variations in LAP oxymes
have been found both in anmal [4) and
plant material [5] but polymorphiem has
o0 far pot been demonstrated in the human
-u-umLAPtnx;mThou-{gLnundtha
bvslological ificance of the LAP

Phenomenon eonld be that the childbood
LAP 1s & foetal enxyme and that most in

P"tm“f! enrymes are questions that
rematn to be nvestigated.



Summary

Electrophoretic varistions in serum Jen
amiopeptidase (LAP) were In.
vestigated In adult males pregnamt wo-
men and newborrs. The males have in
thelr sers only one zone of LAP activity

L. BEOKKMAY AXD M. ORIVEL

Pregnant women show at delrvery thres
addstionsl LAP rones Thes pregmancy
emymes tend to be weaker or drsappear
already after one week. About 104 of the
newbormns show In the cord sera & child-
hood varfant of LAP
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Measles Vaccination

IIT Serologic Responses to Immunuzation 1ath Punified Hemagglutimin
br E. NORRBY R. LAGERCRANTZ, S. GARD and GU\ CARLSTROM

Mearles virus eontatns two main anti
genieally aetive structures, the hemag
inthin  (HA) and the mucleoproteln,
which ean be separated by treatment with
Turen 80 and ether [5 8, 10]. This mild
trestment does not destroy the immuno-
genk activity of the HA [10 Norrby un-
Publubed). Accumulated indirect evidence
tndicaten that the A Is the virus antigen
Tesponeibile for the stimulstion to produe-
tn of newtralixing antibodses [7]. At-
tempts were therefore mads to fsolate this
antigen in a relatively pure stat from
Tween 80 and ether treated material and
to test the immunogvnlo effect of suck a
producs in human beinga. For comparion
& group of children fmmunired with the
formatin-killed vaceine previowly studied
[+ 8] was aleo inclnded in the field tral.

Materisl and methods
Yoceines
The parified HA wee prepared as fallows:
A sabling of the Edmosston stram of mesales
i was propagated n pramary dog kidoey
maintuned on Eace

ol belanced malt
ey fro the Bredub
Usa by s

Yagy, e oot (propet

solution = th } 5 , lactalbomin hydrolveat
and % call errom. The final change of
medium wes made when the charactermwto
cytopathic effect ftarted to ppear \frer
cabation at 37°C far & furtber  t 10 days
to allow sccumulatsen of entigen the ma
terial wus harrested by three tmmes freczmg
and thawmg. The prescnce of  satulactory
HA activity 1n mdividoal bottles was con
troled and the poolod materml treated with
Tween 30 and enestbetio ether as prwvioasly
desoribed [3] Remaining ether was removed
by erscoation. A xmell amoans of octyl
aleobol waa added to preaent extenshe
fo-mhg-t\ftcrwhmnm:lncﬂonbylum{
dn}yd-thm-mﬂ‘-pm-m-dbymtn
thom o Bephade, G- 200 and equdibeinm cen-
trifagetion n CeCl1 gradients {5} Less than
l%afih-a@m!mnﬁo{prmdnm
prosmt m the final product which waa

dilnted m buffered physiologeal
salms pH 7.2 (PBS). t & volome corre-
eponding to 1 & of the poled startmg ma

terial. The trter of the vmccine, hereafter
called the TE vaceine was £000 to 8000 HA
anits per ml. Before being sed tho vaccine
wma submitted t the relevant safety tests
presenbed for the Swedwh pobio viray
Taceioe.

The second type of mactivated veecine



582

below the vaceine will be denoted FE
vaccior

Attempts to compare the potency of the
two vaccines by Intrapetitonesl inoculation
of one ml of scrial three fold dilatlons into
gronps of 8 guines plpy indicated the TE
vyaceine to have an antigenke extinotren lomly
1 ter 340 4 tiroes higher than the FR vaccine.

Study population and vaccixation procedure

Normal and healthy children, aged 8 to
41 months, without detectable prc bmmu
nizatien antfbodies wero melected for vac
cination. The childrn were  peoferably
relocted from families with one moro child
withoat known exposure 10 messlon,

Three roonthly doses of 1 ml Fh or TE
vacemne wero given Intrsmusculady and 0.3
ml whole blood ws  eollected in 1.2 ml of
tieme culturs medium contalning beparin
1 50000 at each time of injection and n
addition 7 to 10 days and 31 monthe after
the last injection. After removel of the
ervibocvter tho samples, which were con
sidered to represent & rerum dilution of 1530,
were macthvated for 30 minutes at 58°C
before bempt uscd in the testa,

Servdomcal analyes

. NORRAY XT AL.

Tanre 1 Frequency of concernons end geo-
melne mean litery afler immunimbion vtk
tieo different raccine producs,

The eers were collected 7 10 10 days alter the
Jast dowe of vaceine Lowest dilolion testeds ¥T
1 %0, HI[:40and OF { *0orbn feweera]l W,

Ceesactria

oeen tiees

Serologis  Frequeney of  in positin

VYaccine  test cowversion

~T 3BTE10. 11
TE HI 40/40 1n6% 1M
1340 328% 148
~NT lion., 110
FK HI 31731 100% 11618
cr 531308 1 W

Three serw per varelne wers ot dos tofangsd
contaminstion of the neatralisation test.

thres dosws of yuecine and who wers bot
exposed to measdes durlng the rourse o
vaceination amounted to 40 and 31 with
the TE and Fh vaccine

Freqnenbyo(conwnim:mdgmmru'hl
mean titers as determined by the three
serological methods usd are given i
Table 1 The two vaccines gave 100%

S\ (NT) b 1
wtron  (HI) ad complement fixation
) tests weve performed my previounsly
teacribed (4, 8]

Resolts

Sde reactions

No local or geperal reactions were ob-
served with the TE vaccine Nodular ln
durations at tho places of the three injee-
thons of Fh. vucelne wers fairly common
and {n two out of 46 children they ds.
veloped into stetile abscesses In Doth
cases incisions of the abwcesses were made

Serologic responses to vactisation

The momber of children without pre-
frmunization antibodies, who received

conversions and the mean KT and HI
mﬂhodydtmmuimhnmrurdud
magnitode In the CF test the frequency
of conversions wus eonmderably hight
among chfldren given the Fh (a2
thowe recefving the TE vaccine 80.6 15
mmp.mdtoniﬁ%ou-lerummu‘

The development of HI serum titers
dmingthnconmo{nmmdmmﬂ'
Jowed by analyals of sera collected at the
time of ingection. of the second end (b
third dose of vacetne in additwa to the
post vaceloation serum mmple Fig !
Ilustrates the rosults of thess tests I t52
foem of immunlty of the 20
mpdnﬁlﬂnﬂ.'fbﬂﬂednﬂhh‘“d
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right profdes ooe moath after the firet (I}, cuo
rcath after the seeond (T1) and 710 10 dayw atter
the third (IIT) of the mouthly s iy

logical saline withott addrtam of adjovant

Pernistence of axtiBodies ocer & persod of 11
month  fter vecamation

A comparison of HI serum titers in
saamples collected 7 to 10 days and 11
months after the last dose of vaccine fs
given In Fig and of immonity peo-
fdes on these two ocomsdons in Fig 3
The number of children vwlable for
follow up studies mero *8 out of 40 and 22
oat of 31 for the TE and FK vaccine
rerpeetively One child (A L) who reec
ted with mikd clinfeal symptoms upon
exposure during the time of observation
(vee below) was exelnded in Fig 3 In the

[}
m

¢

s pas-saschonen H s
= &
1
2 1
[ |

3
iaa

- - w D

W e pestmovrtan i by
g 2. Correlation between earfy and Jute pokt
vareination HI titers. Bers from Jom
manted with TE ((J) and FE (@) vecrior (4)
represeats sere from  child ghvea the latter
vacoine who comtracted disen-e

doring the tooe of obaervathon.
late post vaccination serum samples antl
bodles were still detectable among 100%
of children given ¢ither one of the two
vaccines, Fig 2 shows that there Iy a good
correlation botween serum tHers fn early
and lats post vaccination sers. The only
two excepticnal sera are ane from the
cbild mentioned above
and the other from & child with relatively
low carly post vaceination titer of 1 70
This letter child actaally exhibited & rise
in ther to 1 160 although no known ex
posure had cecurred. As can be seen from
Fig 3 tho magnitude of displecement of the
peofiles” toward Jower titers Is simflar
for the tw vaccines. The reduction In
geometric mean serum titers were 106
times with the TE vaccine and 8.5 with
the FK vuccine. Statistical analvysie re-
vealed the slight difference between the
two valoes to be without significance

The cffect of wat rel rposure b measies
Comparatively few cuses of measles o¢
curred In the community during the 11
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eand 11 months—lct “profiles —after yaccina
tion were analyred,

months of obeervation that at the time
of the present prescntation has elapsed
after yaccination, No clear-cut exposmres
were registered among the vaccinees.
In spite of this, one child-—3L. L—who
had received FR vaccine devtloped
messles-like rash and exhibited a riee in
temperature to 39 5°C for 2 days 6 montha
,ter raccination. he was very slightly
alfected by this condition. The HI serom
titer was 1 640 both in the 7 to 10 day and
11 moaths postyaccination sample which
makes it {ikely that the ehild actually had
contracted & mild measles infection.

Duscassion

The aim of the present investigstion
wus to make & comparative analysts of the
immunirng effect of porified measles HA
(TE vaccine) and s formalinited, alum
adsorbed, whole virms vaeccins {(FK vac-
cme) The serologio responses in the groap
of children given the latter vaccine cor
responded well to resnlts previcualy ob-

tained with the same product [4). Geo-
metric mean serum titers in KT and (F
tests wero almost identienl, wherrss the
mesan HI wetum titer was somewhat kower
in the field trial described here 1 830
s compared to 1 1500 Thie probably
reflects a small vanation In the HI ant}
gens applied In the tests, However re.
ference sera were not included in the tegts.
The decrease in antibody thers with time
after immunkation also Is in good sgree-
Trent in the previous [8) and the peesent
field trial. The reduction was 8- to 7 fold
over a perfod of 8 to 0 months in the former
caso and 8- to 10-fold dunng 11 months
In the latter case

Although the antigenie extinction lonft
titer {n guines plge of the TE vaccine was
3 to 4 times higher than the correrpondmg
titer of the Fh vaceine no significant &t
ferenes in appearance of neutraliatos
and HI antibodres were detectabls among
the vaccinees. In analogy with this ot was
found in a previons field trial [4] that
{mmunization with 0.5 or 10 ml vaeeine
doses did not affect the servm then
reached, It has furthermore been de-
seribed by Peck [0) that increase of the
amount of antigen sdministered up to &
certain level fncreased the mesn sered

above this dose level It woold seext
therefors that onee an inactivated vacche
of & certaln critial potency Is wed U
major {actors determining the fimal fevel
of immunity are the number and probably
the spacing of injections. This probiest
deserves further aystematio stods-

A marked difference was foand I g
metrio mean CF thters between tho Eroupt
of ehfliren given the two accines. TH8
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might bo attribatable to the presence of
antigens associated with, for example, the
Internal eamponent ar the lipids of the
viral envelope which presumably are
present in a higher concentration in the
FE than the TE vaccine The working
hypothesds behind the development of the
TE vaccine is that antibodies interacting
with thess antrgens, which are wrthout
tmportance for nentralization in vitro do
not have any protective funetion in vivo
¢ither This hypotheshs can only be tested
by analysle of the Joog time protective
effect of immuntzation with parified HA
in human belngs

The varous sdvantages of nying a purt
fied fnactivated mesales antigen for Im-
munization sgainyt messles have been

the {Titrability of the vaccine, the absenco
of pon-cmsential antigens interfering with
the antibody response to the specifio
antigen and the suitahility for incorpors
tion in a polyvalent vaccine. Among others
of still hypothetical importance can be
mentloned tho absencs of the main part
of the viral lipids which bave been sug
gested to play & role in the postolated
hyperergio reactions In messles encephs
Lithe [2]

It ehould be pointed out that the meth
vds Tete wed oo sn experimenial wale
for production of the purified HA are
oot snited for large scale manufscturing
The problem of finding a simplified pre
paratory procedure is at present under
investigation.

Summary

A companative study was made of the
fmmuniring effect of purified measles
hemagglutinin (TE vaccine) and & formali-
nised, alum-adeorbed, whole virus pre-
parstion (FE vaccine}) Three moathly
doses of 10 ml raccine were given to two
groups comprleing 40 and 31 children,
respectirely Both vaccines gave 1004
converdors with almost identical mean
neatralization (aboat 1 180) and HI
serum {about 1 600} titers. A differerce
was found in the CF tests The frequency
of CF conrverdons was 80 6%, with the FK.
vaceme and only 325% with the TE
yaedne

Blood samples collected 11 months after
the adminbstration of the st dose of
vaccine were submitted to serological
analyns. HI antlbodies were still present
on & detectabls level in 100 of the sera.
The reduction in mesn titers was 8.5 and
106 fold in groups of children given the
FK and TE vaccine respeetively ‘o
known exposure to meanles peenrred dar
ing the time of observation. However 6
mouths after vacelnation one child given
the FK vaccine contracted what most
likely was mild measles.
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Fibrinolytic Acttmity Throminn Inlubitor and kinencs of Clot
Formation 1 Premature Infants with Respiratory Distress Syndrome

by KURT N YON KAULLA, EDITH VOY KAULLA «nd JOSEPH BUTTERFIELD

Combined studies of fibenolytio aetiv
ity thrombin inhibitor and the kinetics
of clot farmstion in premature infants
with the 1 y distress xynd

D of grunting retrao-
tions, and pmally cyanoms daring the first
oix hours of Ife

bave not been oarried out befare Infar
mation on each of theso phases of dotting
is very weanty in bealthy premature in-
fants. Although combined stodics of thess
phases of clotting have not been dooe in
full term infants efther all three have fre-
quently been found Indrvidually to attain
quite different levels from adol omes.
8inee at least two of them (fibrinotytie
activity thrombin Inhibitor} represent an
incroased  ctivity rether than a reduction
of components of the clotting and fibrine-
Iytlo system, it was of interest to study
their actirity In premature infants with
the respiratory distress syndrome (RDS)

Maten 1 und Methods

Foarteen premature infants with RDS and
varying desrees of ecdoms were studed
during the first 14 bours of Ife. The dag
noals of RDS was & clinical ooe based oo

Lo

eatheter from the umbilical vem ntos 5 ml
syringe which contained 1 ml 3.8 , sodfam
citrat UA.FP Blood and citrat were gently
mixed In the syrings and tramderred into &
eentril go tubs and spun 5 mbrates t 1400 ¢
Tho plaeme f six hidren was deep-frozen
foe & few hours before testing This procedurs
does Dot aflect the thrombin inhibitor [10],
bes & slight redocing effect on the fibcino-
Iytho activity [11] and tends to speed up tho
oraet of fibein formatron in the Thrombelas.
tograph. However the obeerred deviations
from porroal adolt vahues were stfll so grom
that the froxen samples wers inoluded n the
studies.

(b) Thrombelastograme: The Thrombe
lastograph [8, 9] wee meed t record the
kanetlcs of clot formation.

{) Thrombm mhibxtor: The setivity of
thrombun mhibitor was deterrmned as the
thrombin time of plasma withoat end with
additwn of ealeum chloride [10]

(d) Fibrmolytho act ity The librinolvtio
actimity wus estimated primanty sy plasmi
nogen actny tar by the eoglobulm heals time
.

{ ) Fibrinopen: F brinopen wa  determmned
as fibrin with & conventional metbod [18]

/) PH determmation The Astrap Radio-
meter; taung wmixbical vein blood.



Fg 1 Th 1

of froeh
tory dwirews Infants 1 (1400 g),
4 (820 g) sarvived. Normal infant [8]

Results

The dats with eaglobalin Iysis time and
thrombin time are compiled in Table 1
Representative examples of the kipetica of
clot formation {n fresh plasma as meas-

X. ¥ VOX XAULLA ET AL,

LI B T 1

ified citrated plaama of premature infaaty with teophrs-
(1800 g) and B (925 ) clicd. Infants 3 (1100 ) ead
e born at term. Time scale: 2 and 10 minutes oterrsic

conniderably prolonged in each of the 14
premature infants with RDS. The aversge
valne was 37 seconds (sdult nortual, 17
wmeonds) Both euglobalin Lysis thme eod
thrombin time can be influenced by the

fibg,

ured with the Th bel are
shown in Fig 1

Euglobulin lyns time. There was & very
marked shortening of the euglobalin lysts
time in twelvo of thirteen premature in
fants This shortening was present in in
{ants studied soom after birth as well as In
thow stodled up to 14 hours later The
average valoe amounted to 4* minutes.
This is abont one third of the lawer normal
value for adults, which i above 190 mi
nutes. There was no relationahip between

gen Jovel, However anly very b
fibrinogen levels would tend to short®
the euglobulin Iysis time or to prooag the
thrombin time [7] There was furthermore
the theorotical possibility that the St
nogmrunldhnvvnndwdmﬂ‘my

X
to thrombin thus prodacing « peolosd

thrombm time The o calevot
chloride reduoes the activity of throembit
inhibitor to & great extent {171 Therelore

thrombd ﬁmupm,ﬂﬂmdaldﬂ

englcbullnlyd:umlmithe}‘)ﬁo(tho
blood.
Thrombin f1me. The thrombin time was

ohlmﬁnmﬁprmtnmmﬂm‘t‘wu:
of the plasma s fibrinogen to throat
Suehlhmtcnlngd}ﬂtndctdofm“‘k

\
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Tapte 1 Ewglobulin lyns time axd thrombin times logeiker wiih birth werght & me of
sampling of blood after birth, pH of Blood and cawses of death 1n 14 premature tnjants
with RDS

£ Thrombia thme
Age Birth LA time (mingtes)  (seconds)

Patlent (howrs)  wwrght (g) ;4 Sormal, >1%0 \ormab <1 Hemarks
Yo o8 0 710 13 a -
Lan ) 1400 71 2 » 1 died
Lyo. 2 1830 718 18 n
BaL 2 o 721 4 48
um, 2 1820 — 1 1
Had 3 134 13 4+
Mar 3 1800 28 Ed dled
Cal. 5 3 B a & died
Datt, 5 1060 — ] dlad
Bon, 5 1800 o n . dind
Rew. 3 1100 3 1 EX
Tor [] 1474 1% &
Pol. [] 000 — « bl
WL 14 1530 124 4 £

Aveesgro It} I

Cruses of death.
Lang b d bems
Mar  Atekrctasis, hem. falx cersbri and tewtormm.
Guu Atalectasks, hyatine

i and suby hrokd e,

Yoo Expired st 100 duys of age with povamasls.

in Table Tabls 2 indicates clearly that
there fa («) Do markedly Jowered fibrinogen
lovel, and that (5) the thrombin time was
shortened to more than half of ts original
valoe after addition of ealdum chloride
Cousequently there was no techniesl in.
terferenco with the test resulta. The short
eaglobalm hrsiy time reflects therefore »
pronoaneed Increase in the titer of the
plasma plavminagen activator and the pro-
Janged thrombun time i caused by a real
and marked increase in the titer of throm
bin ohilntor 10 the plarma of premature
inf nts with RDS.

Kinetic of dot formation (thrombeiasio-
grome) In all premature infants stodied
there were t times, grosly sboormal
T QI8 dcke Pendent Beand 31

Kinetles of clot {armation. The thrambe-
lastograms ahowed that the fibrin forma
thon proceeds once it has started (splitting
of black line) very slowly (flat slope of
diverging lmes) producing a structurally
boormal cot (thrombelastograms 1 o
and 3) which resembles the ones obtained
from severe thromboeytopenio aduolt pa
tients, (Very flat dope of diverging lines;
hlack center strip.) The beginning of meas.
urable fibtin formation is in some caves
delayed (thrombelastograms 3 and 4)
However such delay is not present in
thrombelastograms 1 and & Here the
fibein formation starts moch earfler after
recaldificatson and at sneh times which
would indicate a tendency to hypercosgu
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TaBLE 2 Combined sindies of ewglobulin

lyns time and fibnnogen content and cor

responding thromben (imes 1n absexce and

tn presence of calevum chlonde respecticely

1 four premature 1nfants wilh respiratory
disirest syadrome

Thrembin time
(second )
Esglobulin

Iyds tne  Fibrnogen  Without Wik
(mn tes) mg~ c CeCl,

3 230 a1 4

s 54 - 1

18 188 44 ~0

In 14 4n 19

lability (prematuro clot formation) In
adulta. Six additional thrombelactograms
were obtained from froxen plasma They
show without exception enrly or very
early Leginning of fibnn formatlon, thls
ja also true for previou 1y frozen adolt
plama (due to the activathon of clotting
factors, Irenldng up of the platelets) Theo
olmervations with frozen plasma of prema
™ ture infanta with RDS indicate that their

43' lasma behaves ewentially the mame as

adult pla ma in terms of initlation of fTbrin
formation after freenng

Duscussion

To distuss blood coagulation or flbrino-
1ytie activity in newborn infants is to enter
» fiekd of coutroversy The reduction of
vanons clothng factors at this age has
Deen documented by many investlgatars
However there are also numerons reports
{for older literature see [3)) indicating that
the blood of newborn infants clots fast and
that they exhibit hypercoagulability par
Honlardy in the blood obtained from the

VOX XAULLA FT AL.

born infants has recently been pointed ot
again {15 16)

A similar controverial sltuation prevais
in respeot to fibrinolytio enzymes in pex
born infants. There is agreement that pro.
activator and plasminogen aro redueed
{there fa lems agreement in the case o
antiplasmin) in prematures and in infants
at term And yet there are many cber
vations of a marked inerense of fibrinolvte
actlvity (for literutare mee [1?]). The fib-
rinolytio activity has been reported to dis-
appear within threo days after birth [{]
and by other investigators within one hove
nfter birth [6] Interestingly enough, b
creascd fibrinolytic activity has heen foond
Ly all investigator, uxng hlood from the
umbilical vein the umbilieal artery the
fllac artery and the fliao vein. It has bees
stated that the fibrinolvtio activity b more
pronouneed in premature or stiliborn i
fants os compared to {nfants at tem [
The higheat fibrinolytic activity was report
ed in n small embryo (nlne weeks of g+
tation) it dimfnfshes with incrossing &%
[*] A normally functionlog hiver S
plasminogen activator from the eireslt
ting blood [13] Therefore ft might be po*
bl that the fetal lver stowly sequied
this clearing ability with Incressing &8¢
The respiratory distrevs syndrome fn pre-
rmatare infants docs not as indleated b7
the prosented data affeet the marked b
creass of plasminogen ectivator activky
of tho circulating blood daring the 5%
fourtcen hours after birth.

Toguther with the increased plasso”
gen activator actlity there was an eqedly
marked {ncreass of thrombin inhfbitoe: I
crensed. thrombin Inhibltor actirity b
been found in fnfants bom at tend
has #lso Leen seen, for S

Auath

ambilical veln. Hyp galabllity in pew
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wion see [3]) and fn premature infanty [°0]
The premature fofants with respratory
dirtress In this report exhibited & marked
intresse af thromian inhibitor The eource
and mechaninn of the [ncreeved thrombm
inhibitor are not known. In adults, & rdso
of thrombin inhibitoe can be observed fn
conjunetion with errulatory dysfancton
[14). The observed rise of thrombin inhib.
jtor in these prematore infants with
RDS however marked, was in general not
of such nature that an effect on the coagu-
lstion process could be expeeted. The test
was cartied out in ditrated plasms Citrate
enhances the inhibitor eetivity Ionked
calchum as it #3 peesent in whole blood,
diminfeles Its activity consideraldy Higher
{nhibitor levels than the oots obmerved
wonld tend to effect th coagulation pro-
cess i obeervations In adunlt are valid for
ocomparison.

The kinetiea of oot formation in the
recalcified plasma of thde series of prems.
tore infants was, es demoostrated by the
thrombelastogram  deflnitely  defectbrs
when compared with dult plasma. How
ever in seversl 1vtances the beginning of
elot formation was normal If ot acceler
ated. This occurred i infants who died
with the respiratory distress syndrom
(thrombelast grams ! 2 and § In Fig 1)
Such obeerration then wozld tend to can-
flrm the hypercoagahability of the blood
from the umliheal van ol~erved In
prematures at the scventh month of ges.
tation [1] or with the thrombelastogram
in Infant borm t term [ 1} A trodency
to hypercoagnlability was ko oherved
with the thrombelastogram in prematures
without RDS daring the first ten days of
Iife uﬂ]frthrumhlltt'qumﬂoﬂhrvpﬂ
od ecries were normal {10] Be<ides the
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carlier anvet of clotting as obeerved in onr
seties of premature infants the stracture
of the clot on the other hand, was quite
defective as compared with clots obtalned
from adult plasme. Whether or not such
comparbon s permiseible must remain
smbject to further studies The presence
of » fetal fibrmogen, different from the
sdult and more rapidly trandormed into
fibrin by thrombin, has been clalmed [15,
16]. The compariwon In our stody was
besed on ditrated plaems apd results ob-
tained with whole blood might be diffe
rent. Thrombelastographie tracings of
whols blood arc jess senaltive in many
respects for clotting deviations than the
ones obtaloed with reealelfied citrated
plasma. The reeults with the studes of
the kineths of the clot formation in pre
mataro misnts with RDS are ambiguons
indleating that an early begin of the clot
ting procss may occur but that a strue
tarally abnormal dot b produced in alf
inetances. As compared with adults, the
structard abnormallty would idicato a
deficlent platelet function. Suggestive oxi

dence of snch abnormal platelet function
In the presence of a normal thrombelasto-
gram haw been claimed by one investigator
of peematore infants (18] Abmormal
thrombelastograom similar to curs and
indweathre of abnormal plat ket fanction
Iave been presentted by otbers for the fint
ten daye of life in infante born ¢t the
seventh and eighth month of gest troa | 1.
Thero is genersl greement that the plate-
ket count fa prematares, while sabject to
marked varlations, ls normal. The ques-
tion of balance between hyper and hypo-

congnlability 1n th blood of prematnres
{and I infant born t tenm) call for
further studbes. Thi 4 particalardy mpor

-
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tant in view of the known interaction of
the {ncreased fibrinolvtie activity with the
activation of the elotting aystem (for liter
ature seo [12])

Summary
3Marked & of plasme plasml

incressed thrombin inhibitor actrefty tn
Premature infants with the respiratory
distress syndrome. Simaltaneousdy obtain.
ed thrombelastograms may indleate sither
& delay ot an early begin of clot formation.
A structurally abnormal clot was obtamed
in all inst,

activator activity wan found togetber \:l(h
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CASE REPORT

Intermuttent Disappearance of the Continuous Marmur
of Patent Ductas Arterosus

&y IENA HYRSKE, B LANDTMAK L LOUHIMO end LEENA TUUTERIL

Froe s Clildre  Hoeplial, U crelly of Holeiakl, Finkend

Spontanecus dissppearance and sub-
sequent retom of the eontinuous murmar
of an fsolsted patent doctus arterioens
upamociated whh polmonary hyperten
son is & mre phenomenon. In 1960
Shapiro and his amocistes [3) mado this
observstion In a B-year-old girl with patent
Quotus arteriosns and they stated that the
pixnomenon had not to th Ir knowjedge
been previoualy described One similar
case has subaequently beep reported by
Erith & Sagarminags {1}

We recently had the opportunity of
stodying » chid with patent ductus
arteriosms fn whom for no apparent res-
son, Intermittent dimppearance of the
continuoas murmur cecurred

Case Heport

The patwnt ‘Ha,m-ndlmnthsol
age was sdmitted 1 the bowtal for the
firwt time t the age of 1 year for surpoal
correetron of poh lectriy of baads and fort.

exsrunation revealed, m sdditon

covmudered t
dactow arteros  Follomng plaxtie sar

o7y of the fingers and toes, the patient was
Pleced on the watting Het for cardma opers-
tion.

The patient had remained asymptomatio
during the intervwaby petiod. She weighed
18 kg and was 116 em tall. Her general can-
dition was good and the cobor of the akin
wes normal A hanh comimnows Toormr
sccompanied by & thrill was beard at the
second trndrreostal apaes to the deft of the
sternnm. There was a faint apicsl gaflop.
The blood wus 120 30-0 mm Hg
in the armm and 140800 mm Hg in the lega.
The femoral wers of water

ventricke and tho keft atrom. Th  blar
vareular markings were increased.

Tha ebectrorardiogram showed & balanced
ans, vertheal powtron of the heart pd roo-
derat  delt ventricular hypertroptiy  Phono-
cardlography demopstrated s typseal con-
tnoone marmur with high amphitode over
th palmono area (Fig. 1AL

Evarmunstion of other orpmoy did not ehow
anythmg aboormal Teets of blood and arine
were

The (odings were apmin thoaght ¢ be
typreal of  patens doctus arterzoss and
surgicnl sOTECLON was
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Fig 1{a). The

Routine suscultation in the ward the fol
lowing day did not however to the sar
prise of cveryone elwcit any murmur Se-
veral obwrvers were [wosent, one of whom
had cxamined the chikl when sho was first
»een in the ho<pital at the age of 1 year The
patient was immediately sent to an adjoining
room for phonocardiography but by the
thme sbo arrived thers the murmnur and thrill
had reapp L Variocs pulations were
wen tricd 1 order to camse the mormir to

yar agnin but without sococes, Thess

latons included exercise  mumcults

of the ehul 1n dilferent positiens, cough

V el ® maneuver the bresthing of

cold air jugular venous compresmion and
carotkd unus massege

The patkent wa carcfolly sudied during
the ensuing days. On a few occusions, the

AN A A S AN
wevms—see oo

N L P

v

Al - LI }-—
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pbonocardiogram shows  ty coatinuous muronr over the pulmomle aree
(13} The murmur bt Iy Ulaappered for no - pparent rewson.

45/0 mm Hg in the Hght ventrichs. Blood
samples showed & marked rise In oxyges fn
tho pulmonary artery but no addltional left
to-right shunte. The arterial oxypen se-
turation was 99°%. It should be mentioned
that the continrous muwmur pereeted
throughout the catheterizat on.

Tho patlent was opersted on 7 days after
cardiae catheterization. Following thoraco-
tomy no definite thrill could be feit over
the ductut. The ductus was disseoted froe-
£ wan 0 mm ong and ite dumeter wae 7
At this stage a deflnite thnll was [ It at tbe

end of the ductos. Tho durtos
Left the aorte slightly mors cranially thir
wauslly but it shape and direction appearsd
normal, Temporary clamping of the duct
immediately abolmbed ths thrill. Severd
attompts were now mads t mako the thrll

by changi the potion of the

murmor was found to for a few
minutes for no apparent resson (Fig 1B)
The disappesrances and retarn of the mormur
uwaally ocourred gradoally within the spece
of & fow seconds.

Right heart catheterrmation waa perfoc
med 8 days after admision { the patient to
tho hospital. The catheter entered the aocta
{rom the pulmonary artery through a doo-
toa, the course of which appeared nonmal
The pressurs was 56/40 mm Hg in the sorta,
45/25 mm Hg in the pulmonary artery and

heart and by applying different retractors
bmﬂmomwnnndmumwﬁ
aeing 4 alk suturs, since i3 was thought
diviskon of the ductus would bave tmvoired
o dightly grestes risk. The postopersti™
course was uneventiul

Following operstion, the hear sornde end
phonoeardiogram  remained pormal. T";
child was discharged from the hoepital
woeks after the operation.
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Dhcussion

It scems safe to sesume that the inter
mittent disappearance of the continuous
murmur of a patent ductus arterjosus b
due to temporary arrest of the Wood fow
throngh the ductus. The cause of the arrest
remained obscure in the present case. The
patient had a miid pulmonary hyperten-
w00 but the pressure gradient between the
sorts and the pulmonary artery seemed
teg enough to exclude the poesibility of
the beecoming porarlly ba
lanced thus abolishing the murmur

In the case described by Shapiro and his
amociates [3), there was a alight anguls-
tion of the ductus at Ita junction with the
pulmonary artery The thrill disappeared
when gentle dorsal trection was apphed
to the pulmonary artery during surgery
It was thought that ths intermittent dr-
appesrance of the murmur obwerved before
the operation was doe o iemporsry oc
elusdon of the ductus caused by alight
changes in tho position of the medisstinum
Suach a mechanism seenied unlfkely in the
preeent case smee the ductus appesred
normal and the thrill was not censed to
diseppear by altering the poition of the
heart and the great vessels doring opera
tion.

Post mortem studles have abhown the
oeeaslonal ocenrrence of 8 membrane-lke
formation st the pulmonary end of
patent ductos arteriosus. Thia observa-
tion has been made in 3 cases by Wagener
{6} nnd in . casee by T ussig (4] heith &
Sagarminaga (1] reported the cese of &
10-yearold girl with pstent doctus ar
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terdosus who exhibited mtermhttent dis
appearance of the contmuous murmur
At vorgery the ductus was divided and
it was found to contain e valve or veil-
1l strocture at it junctlon with the
pulmonary artery Apart from this find
ing, the ductus sppeared normal These
investigators thonght that the valve conld
have accounted for the intermittent dis-
appearance of the murmur

Onr cuse had many features in common
with that deseribed by Keith & Sagar
minaga It is posslbke then, that a similar
valve mechantan may have temporarily
interrupted the blood flow through the
dnctus giving rise to tho unreoal anseults
tory findmge

Intermittent dissppearance of the con-
tinnous murmur of & patent doctus ar
terlosns Js, as in the present case a chanes
discovery Are theso cases posafbly more
common than Is generally belired!
Could this phenomenon, for lostance ex
plain the course of events in soms caves
where the continnouy murmur of & patent
ductus arteriosns hss not been heard at
previous exsminstions?

Summan

A 5 yes old girl with patent duetes
arterfoszs exhibited intermittent dhap-
pewrance nd return of the cootinuous
murmur The doctus left the aorta slightly
mors cranielly than oemlly but fs ont
ward appearsnce wus normal The cause
of the unosusl auscultatory findings i
discussed.
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CASE REPORT

Juvemle Diabetes Mellitus Associated with Acute Pancreatiuis

by JOHN S, CYWINSKL FRANK A. WALKER, HARVEY WHITE and
HOWARD 5. TRAISMAN

From shs Dieisisn of Endacrineles; wnd the Daprriment of Bodisegy, e CORren U pmeriad Ho
Depertmemis

Chiceys, Thwmels & the

The occurrencs of acute pancreatitis tn
the pediniric age group fs rare (13, and the
assoclation with dlabotes meilites v ex
tremely uncommon [55] There have been
three patients with this assocativa st The
Children s Memaria! Hospital since 1021
We arc presenting two additkmal cases of
scute pancreatitts and disbetes mellltus
to the one previously reported from this
bospital [10).

Caze Reports
Cam 1

L G a 128year-old white female was
traneferred to The Children’s emarial

Puast history Incinled an epirode of elinleal
parotitis n July 1059 which was trested
with antiblotics. One month later enlarge-
nwnt of the thyrad gland wua noted, for
which Lagol  solutson was p with

o il
of Pedratrcs ond Eudistogy 3ocibesmcrs U (vermey Madical Sckeel.

perature was JLEC, pales 130'min., see-
pirations 264nin, and blood perseure 1°8778.
Bhe weighed 33.2 ky and wue 137.5 em tall.
The skin was dry end ahe had s sallow com
plexion. Her bair was dry and of fme texture.
The pupils were dlated bt reacted to light
the fund] were pale Eare and nose were nor
oa). The moath and throat revealed  midly
reddened pharynx and  diy coated tongoe
Her breath hed a strong ecetone odoe The
Deck was supple and the thyroid giand was
enlarged. FExamination of the lungs, beart
extrembiite, genitalia and nervoos sywtem
was narmal The abdomen was alightly die-

and blood sugmr 285 mg o A whit blood
count the morning after admissca was
12,600 with polys 31 , and bands 53 .. the
hemoglobin could not be read becanso of

out any laboratory investigation or follow:
up care There was po hustory of debetes or

by
The Initisl diagnosis was diabetes mellitne
and possibie st pancreatitis. Bbe reeeived
our standard treatment for diabetio scldods.
[12] corsinting of intravencoy flukls amd
regular insqlin. An anthpsmodic, perdl

and streptomysin were given for the
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Tanix | — Cane 1

Cholewterol

Tri  Tolud plesens
ovtery Thosphollphd Tipd

Bloet  Berum
magar omylase  Chob 34
eo-an  pOCON 5050
Normal.  mge unit
1861
March 6 383 176 1300
183
3 186 1055
3 1
10 2] 1ot
1 Eid 415
" U [
15 230
- 451
Apnl 5 ez as s
Nov L ” =

Pernt pea} Tuld
Awte Referenve 1 Lipad siodica no 13

{ ve dave, and then pendcilin mnl mysteclin
¥ were prescribed for spother five dayw. A
tranfumon of 300 mi whole blood wea given
on March 10 Lecauss of a Yow hermatoerit.
Improverent waxn gradusl Bix hour din
betre managem nt was atarted on Aarch 13,
and on March 18 & weighed diabetio dret
o¢ hee  go plus lente and repuler jnsuline
‘ere nmit ted. Reegvery was pow anevent
W end she ws d wharged an March 5,
A8l w th & dally dowge of 32 1mit lente
and 18 nnits regulsr insulm  before bresk
fast

Daring hospitaluaton thete wa  merked
hyperipedemia [Table 1) On tho fifth
hospital day peritoncal Nukl way aepruted
which conta ped mildly Aenated smylass
activity 120 unrts. On Uarch § 1M1 serum
oelchun was 8 L mg  (oormal 10-12 mg %),
bt {f subsscpuent!y te turned to normal levels

A chest xrey was nocroal tapine upe
Tight and Jat ral deeabus filme of the ab-
domen on Mareh 7 1861 wero interpreted
as follows: “The trarsverse and ascendg
colon confmin & moderat amount of gas,

the i raneverse colmm, which appewrs
to be definitely didated The gas pattern gocs
up to the spmle Nexure and sbruptly
erasen. The lwemlhiml eu  n ohring the

140-220 160318 Ly = ]

0490
ou/100m! rog/l00m] mg/(00ml wg/lMml of Houml

olf
T > 1000

e & i3]
107 860 21 18
202
248 0% 1 1
150 w3 215 1088
10 HT 16 e

trunsverse colon and alo the coflction o
£ in the dacdeoal loop ls kighly sagestine
of souts pancrentitte”

An upper series on Jlarch
15 1968wy reported as follows “The
somact reveals deflnite retention of uld
The flewt portion of the thusdesgm & kre

thliylndlc‘ﬂwoledmnlbm
The wecond and third
denurm are definitely mors dieted then the
first portion; these chenges &%

with somie pancreatitin” Repest -

evalastion.
and er Wi
o Tnmtin dreft

on Apeik 24 1861, for
betes wes well

wmx 345 ky, height 138.1
ntthfhnno(w“lmﬂ.:’?
27 1951 was 30 nmita knte and 18
regalar nsotin tadly Anupp-ft‘”:ﬁ
n-)n-rk-nndg-ﬂ:bbdiwﬂxrlr'\"'
The PBI was 8.3 meg/100 ml-



DIABETES MELLITUS AYD ACUTE PAXCREATITIS 599
TarLE @ — Case 2
Blood wogar  Aerum amylsse Serum lpsse  Urkwam lase
Yormal 00-80 g % 00200 wnita « 1.0 oot 580 unrts
1443
Kov 7 &40 TS Lt
[ @ 21 22 2084
1 k] 00
10 JE a3 21
12 [~ ng 21 =3
14 1m0 —
15 2 180
18 250 e — 7150
1" 180 38
Her third admision was “\o- tal for the first time on Vovember 7 1862,

vember 21 1061 for & thyrokd gland blopey
At this tome she weighed 47 4 kg and was
141.8 cm tall Her skin and hair wers of
normal texture She was taking 48 unrtw
lent and 30 unlits regular fosulin each mor-
ning A teopry wa performed on \ovember
2* 196! by Dr Willem L. Riker The
ropey diegnotie wes chunie thyrosditle
(Hashimot  strunma)

This patiens bas bad reguber folow-up
care and by doing well. Bbe is  good studert
bas pormal activity and fe under good dla
betwo eoatral. Menstruaton begen [n April,
196, and hay been normal in amount and
duratem, ocowrring svery 28 days.

On June 15, 1963, shs weighed 482 Lg
nd was 1468 em tall. Her thyrold gland
was unchanged and ahe continued t  have
regular menwss. Blood pressare was 110, 0,
cholesternl 140 mg %, fasting blood glucoes
190 mg %, and she was taling 42 unit Jent
ud 4 units reguiar Losalin every mormng

On November 2, 1963, she weghed 49 2
kg and ber helght was 148.3 cm. Her dia
betes was well controfled with 38 unit et
and 8 unit regular msalin dally

TWhen last seen on June 23 1964 ohe
weighed 51.2 ky end her beght was 1493
era. Sbo i dotng ety well on 83 untts lente
and 8 units reguler mwlin.

Cam 2
C B, an 11 yearold white female was
admitted t The Children Memonal Hoepi

with s nine-dey history of yague bdorinal
pains and fatigue Foc 43 hours prioe to her
admission to the howpital, sbe exhibited

At that time a diagnoss of “growrmg paine
wa mads, and phenobarbatsl and vitamin
B,, wero presonbed. Thers wws no fandhy
history of dmbmtes.

Phymcal examinathon reveskd an sen-
tely ill, dehvdrated, comatase girl whoae
temperature was 385°C, pube 180‘min,
respurations 40'mn, welght 35 kg and
blood proseure 11070. Al mncoos mmem-
branes were very dry and the pharynx was
moderat Iy injected, but no sourre of nfee

the deep tendon reflexes could not ba elicited.
The bdomen »  scapbosd wkth vety hypo-
ot vo permstaltic activity; thers was no

werer CO 30 mEq L. eodlum 130 mEqQTL.,
chlond $3 mEqL, BU\ .3 mg%. ghucoso
540 mg*. wd amylese 740 cnits. The white
blood coumt wae 19,200 and the hermmtocrit
50, Inrtial diagno<ds was dmbetes melbtos



J 8. OYWINEXT ET AL,

Fig. 1 Edenetons mncoss of duodenal loop with “pickat fenee  appaarace
Fig 2 Jormal post-penerestitis duodenad waseosal pattem.

Our diabetic repime was instituted, and
she recoived imtr beilin for

acute pancreatithe  (Fig 1) A repead spper
estinal series en Dovember L

F
four days. On “ovember 8 Wx hour dabetio
manegement was starteld, and she was given
an antlpasroodic and orel tetracyeline 30
g every mx hours. A 2200 ealocie diabetle
diet wus started on “ovember 107 at the
same time 13 units Jents and 4 uni  regular
insulin were administered daily before break
fnst

Her hospital course wus one of progressite
Inprovement. A mumps antibody  titer
drawn on November 14 wus negat ve Dlood,
urine and throat eultures were nepatie
an was an intermedmte strength PPD akin

November &, 1002, wae reported as follow e
“The stomuach sppeared normal, the doo-
denal bulb and loap fitled, and it wa. mme-
diatelv evident that the mueoml fold of the
dundenal loop was excoeively wide pre-
muoably dos to edema. Thers la hemtation
of the pasage of the barinm beyond the
third portisa of the duodenum. Fpot (ilms
demonstrate eourse folds of the duodenum
with shasp peripheral ends ghving o

e with

1946, revenled & Docroal pattem of e d-
denum (Fig )

A follow-up query revealed thet (e P
thent tx active and doing well (o echesl Bt
January 1963 abe wus 139} on uflad
weighed 322 kg Her dally fosin doest
was 27 unite bente and 19 maiia reguies e
lin sdmlnistered each momiag.

In November 1963 she wes 1428 m 51
and 40.) kg in weight Her dady beie
dowgn way 27 unite Jente and 32 wes ™
mular insulin. Hhe Jas not begm 0 #
strunte.

Ducusson

The clinieal course of acwte peoe®
lnchﬂdrmkfalﬂrtamiﬂfmf”’“’ﬁ
mithndhgnvdlthl‘“w‘
pon’blybeewnhhnﬂtw ¢
serioualy in the differcatial dugm
mchndrxmm.mmwd

Innwiep;nmﬁﬂ.mhw
o!md.dmnnxtohbﬂmhlp‘hr.
mwnwﬁ'

|

‘pecket fence  apT P
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DIABITES MELLITUS AXD ACUTE PANCREATIITS

s wenally steady and ooremitting bat it
<un be vagos and intermittent as in the
aforementioned Case 2 The pafn and
chnleal picture usualiv sre mifickent to be
coosldered an “acute abdomen  There Is
bdominal pain with tend sigidity
and rebound tenderness (often unrelable
In children) although the tendernesws and
righdity are often levs pronounced than
«ane might expect from the severity of the
pain. Colicky pain }v uncommon. Dauses
apd vomiting are usually present Ab.
‘dominal distentfon is common. Peristaltio
activity is usmally markedly reduced or
often abwent since a wecondary flews b
f{requently found [13] Pleural effusion,
Culien's sign (blubh discolorstion of the
okin about the umbilicns} or Turners
aign (local deccloration of the skin of the
flank) are usnslly absent Fever s an ocos-
asfonal finding Levcocytoais s memal
scrum amylase and Lpese are wruelly el
vated, the amyiase kerola riving within 8
to 24 hours of onset of pancrestith. Berum
lipass levels ree somewhat later and may
be {amd fn the serum longer than ckova-
ted amviese levels The height of werum
anmylase is not slwayy in direct relation to
the sovetity of the discase Abon$ 10~
of cenes of acute hemorrhagho panerratitis
in adelts have noomal serum amylase
lerels [11]. Elovated ecrum amylas and
Iipase lovels may follow the administrs
thon of codeine morphivo and demercl
4
“Ind.hbntu melhtus with ketoscidosis,
‘,th“bdanm-lp.mhmgumddrnh
oneet not s sovere as in scate pancreatiths
Th-;-lnh;lwmorvgmrnlbedomlbe
.bdmwnlhrdmndmmmybe
# present I rgpdity 1 yeesent (e} it
« mid \bdanblldmmﬂonhno!ll&

601

tore of diabetlo acidosls withont pancreatf
tis Peristaltfo activity Is uanally peewent
but diminfshed. Headache nausea vo-
miting and malabse accompany disbetie
ketoscidosts. Nauven vomiting snd ab-
dominal pain usnally subside within four
to wdx hours after the inatitation of proper
intravencus therapy and insclin in the
disbetio pathent

In diabetio actdoais not dus to pancrea-
titls, there fs Dot & rise In strum amylase
orlipase The hyperlipidernia mon in acnte
pancreatitis s mnch grester than thst
seen [n uncoutrolled dibetes mellitos
Cao 1 dKd not have significently elerated
smviase levels, bat the hpidemis was so
marked that hemoglobm determiations
could pot be dotw for several dayw.

Arute appendicitls and Intestinal ob-
struction are the two most frequently
diagnoved entities that can be mimicked
by acute pancreatith. Cmys ame not
always helpful, since fleus often ocrurs
with pancreatitls

There sr¢ howerer two charscterdstio
romtgenographic findings seen in acute
pancreatitis. The inflammatory process In
the pancreas extends bevond the confines
of the organ and elfects the norms! phy
siology of the deodenum colon and sdja
cent perftoncal surfsces. Contrast exa
mmation of the doodenum reveals di
minihod perietulds diatation of the
sccond portion of the duodenum  coar
sening of the doodena! folds, and a delay
in ths emptying of the doodenum [P)
Exvesive sccumulation of gas m the as-
vending and transrerwe colon with sharp
eatol! at the splenic flexure § seen on the
supins and upeight fims of the abdomen.
This ks probably on the bady of Jocs
permlytie llens [*] Abeence of g2

P
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eolon does not ruls out pancreatitie The
most constent fdings aro those fn the
duodennm

I & laparotomy for gcate appendicitis s
petforrned I the presence of wmknown
paverentitix the appendix apwars notmal
and free peritones) floid is nsoally found.
This flaid gmally bas an elevated amylase
level

Walker {14) observed that in diabetio
coma the vomiting usnally precedes the
pain wheress in precoms with surglesi
complications tha abdomival pelin appears
before the vomiting

In ditferentating the abdominal pailn
in acute pancreatithy and in disbetle
acidosis Root (8] mentlons three factar
uhich orually wdicate pancrestitis (1)
prostration more severs than expocted

“Cohm
Off 8wn  m arut puserratnm Zedlogy
» TEY 188
Cowsxmaa, R K fal Prednmolom thers

4 Goopsax Lo K wnd Guaax A The

Pharmocelogu: Hes of Therupewtics tnd
%mknlmuu:xmcmy}\n.
otk

5 Aorpior B Mimipe follmwed by dilwtes,
Lameet 1 138} 190

ooy W B Arwt pantrred te amonsted
with sterold thetapn Arcd [mt Lo, 108,
70, 131

pncTeRtie
Ewpt J Med 844 538, 100]

Bubmitted Get 17 1984
Aecepted Jas %8, 1065

J § OYWINSEI XT 4L,

with & systolis blood prewvars grester thas
1000 (%) sudden ouset of the abdomiml
pain with “collapme™ i aix to ten hows;
(3) faflare to fmprove with adegnste
treatment for diabeten mellitos.

Othee condltlons which can prodace an
atuie abdomen in thildrey and may e
fuse the cliniclen hrefly am peptie weer
sevtre  gastroenteritin  sterold  thenpy
(3 6] sud {rarely) familul hyperigemie
and its sccondary pancreatitihy

Summary
Two children with dlabetes oelbine
awoclated with scuts pancrestitis bave
been presented The significant clnial
aud radioleghe fipdings of thiy vocamme
association in chidren and & review of the
liternturs have been presented.

e
18 Wormax D Annpmﬂvdlhh.amrrt
Brir 3ed 5 1 1891 190
(7 °T) 334 XM DroadssT

Chxcago
T, 8oA™
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CASE REPORT

Cerebral Gigantism

by BENGT KJELLMAN

Frows dhy Dupariment | Pudiatrion, U (cormdy H rpuel, Lund, Sevden

In 1004 Sotos et al [18] deseribed 5
children with symptoms of excesively

disease, The skeletal maturity was in all
cuses hncreased Thers were no symptoms
of pubertas prascox, thyreotoxcosis lipo-
dystrophy  eosinophilio hypophvafal tu-
mour Marlan s syndrome or adrenogeni
tal sypdrome The excessirely rapid
growth oecmred during the firet 4 years
thereafter the rate of growth decreased
The condition was reported asa new ssn
drome probably caused by a lesion in th
hypothalamse region.

A patient with the symptom complex
has in our department been followed for &
period of  } years.

Case Hustory

U K J femak bom Janoary 15 1960
Burth wesght 3400 g emgth, 33 em. Purents
e belrw medrum hesght and anrriated.
The t= tome  showed
Tulnes below r anly slghtly bore mrdwm
beight There are no known genetio drecase
Among the relatrres. A balf-brother was

e f normal beghts
healthy wa novmal The gidl wes

The
born 3 weeks after the ealculated tooe

Laboor was Induced by oxytocin drop bat
atherwise normml. No signs of dysmaturity
were noted and the neonatal period was nor
mal. Accordmg t the mother the peycho-

Clinio (se¢ Fig 1). The patient wus referred
t our department becamss of gigantiem.
On admissron at the age of *8 roonths the
gl conkd walk but not speak. She waa very
aggromive wilful, and did Dot play with ber
conteamporares. Her bearing reemed normal
Her beight wus 68 cm, which [ bove the
apper  aigma Limit for the gr {6, 111 with
a wtting heght  { 55 em. Her bodyweight
wes 19.2 hg Tho overweight n refatwon to
the height—as indicated by the weight
firure—aeemnd t be doe t strong habitos
with coarse akrleton and very well = krped
mosculature (Fig ). Aboy  all, the sixo of
bande nd feet was boormal (Fig 3. 4)
length of foot was 1 cxs kength of hand 11,5
em. Her shoe sixe 23 correeponded t  the
shoe mxo for the 5-year ald. Rhe hul conrse
facial features with thick Jipe and powerfol
jaws. The ekin oo hends and feet wus
rough. She had pormal growth { hatr and
noroal genitalm. Her hesd drearnference
was 51 em.

Noutine stutus anv] pevrological in Totign-
tion proved normal, except that a certain
lamainess could be demonetrated in the fine
motorum.  Javestigation of the field of
wmon coukl not be carried out becarme the
patrent dul pot oo-operat
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Fg. 1 W ogin and length of the petiut in relation ¢t mean valure and mean+  ®2. Aot
indkeat the vidt t the Chfkiren Howpital
Labormtory findinge daya howed the following nirogen reire-

Houtine investipatfomy proved blood and
urme 1 be nommal Herum electrophocests,
weram  lectrolyvtes (Na

tion. 104 g NAL JY 412 g VAL T 43¢
NALIV 88 g VAL

from normal. \aay myretipeton of
nimm and seila turehes was nocoab Poor

il Ly revealed diatabos of
the lateral ventricles, tha right being some-
what moes affected than the ket Septan
peilocidura was situsted In the median phae
The thind and fourth ventride cmzrna -

trophy \ray lnveetgation of the sedeied
wiowed edvanced matary with o bod
ahekton developmrnt of the wpper bkt
nllmnmmhngtoﬁdmﬂdkm["}

werom lodide urme anafyses of FAH
(fallicte attnwulating Eormons), esrogen a4
reutral § KR and 17-0HALS showed w0
mal valuce. SF foulfation factor! set citr
serum shomed the whee 081 unkte'd. T
apper slgoa Bt for the age k0. Swt
mift 1

At the age of 3} years the girl s T
vestyuted Zhe bad naw il
what G could speak single words bot X3

Investipatuon tarvied ot by 6. At )
AD Arockholm. .
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Fig 3. The kand of the patsent (dght) and  noemal gud at the age of T ywers and  oyontha,

wtill wiltul and aggrewive Her height wes
106 em; spen, 107 ooy weight 218 kg
Langth of foot 18 ems length { hand 13 e
beqdmtmﬁrrmﬂun.'[‘hﬁhb{tmvu
still very strong The jaw

vestiguted by odontologwt rl.llunndmbo

\
]

Fag & The feet of the pasem (righ) sed
4 a3yt 4o Pedet Tound §4

noemal it

eoosiderably abore the cakender age whervas
the teeth det elopment was foumd ¢ be not
mal, Becondiry sex  baracteristbes were un-
exceptional. X-ray investigmtion of the
aksleton showed & hand

develpnent cor
responding t the go of 8 prary (18] (Flg. &)

/
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/
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the gy of 2 yrurs and 2 mowthe.

(UC{[



o
r\\

>

3 = &

'~

Lde
Ozg \

s :_:/ GJ’

Fiz. 8 Roentgrnogram of the hand st the ge of
3 years and § manthe. Bone ge 8 yewrs (15}

The hormon analymes carricd cut earler
were repeated; they proved afl normal
Unfortunately for technical reasons, the
BF-activity could not be determined

Two-dimensional anun  ackl chromato-
graphy of unne revealed normal patternt
EEG now showed a somenhat slow basie
rthvtlmn. X my ehowed the cranium and
sclla torcica t be normal Electromyelo-
grapby and determmation { eonductian

At the age of f yrare and & months & third
Investigation was undertaken Tho reason
for admimion on thr latt  occasion was
noscbleeding  Prythucally the pathent was
now further developed and could sprak
sentences { three-word tength. Her temper
bad fmpeoved somewhat and she conkd play
with other children 1o the ward Howxever
she was still quite Wilful winl aggress:  Her
helght was 11 cm, weight 33 5 kg; length of

Investigation earthed  t by R Jagmburg
Gothenborg.

MD

EJFLLMAN

foot 185 em, Jeogth of hand 135 em
head elroumference 52 em. The hand-skeictem
development [15] was at the upper bmit fr
age 6 years. EEG now revesled defmiy
aboormality in the form of slow base ac
tivity \ ray showed the cranfom snd sl
turcica to be normal, The bormone soalyw
‘were again repeated and showel noemal eos-
ditions. Unfortunately determination of
the 8F-activity could not be made on this
accanon  either  CPh (crestinine phw
plokines) in serum was normal, Mocopoly
mccharide analygh of urine showed a sight
incremse of chondroitin salfate ! A eomplete
coagulation study? dmclosed noemal eand-
tiona.

Discusqon

The patient hero reported shows o
vanced growth In height with marked
acromegalic features, ber poserfal o
colature and large hands and feet ant
particutarly noticeable (Fig 1-4). Fart
hermore she displays & strongly sdrancd
skelotal matunty (Fig 5) and sigms of
non progressive organe cercbral ifory 1
revesled by mental retardation, bait
damage behavionr and cerebrl strophy
with pathalogic EEG

Endocrine diseases with symptess of
ineressed growth In height adior o
vanced skeletal maturity soch ss kP
thyreoals hypercorticonars, and pubattt
pesecax. can be excluded Lack of bept
tosplenomegaly lom of fosh end kel
hyperlipeemia lndbypc'rpmffh‘ﬂ‘“dm
not agree "’“h‘h“ﬂ'ﬂdmm’wy
and gigantism as deseribed by Bersr-
nelli [5]. The patient has shown no [P
toms of pemrofiiromatoss, n whid &
dltion an acromegalio babitas st
may appest 8]

Carried out by
P Carried out by T A1 Kiams M0 e

Ja.mluloo’?‘"
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Obeerration of the patient over a perfod
of years and 6 months has not rovealed
any form of systemic disense

Fawily information including beight for
tho pust txo groeratiom renders impro-
bublo genetho or ecnatitutional cause of
the condition. Furtbermore scromegalio
fatures do not usually ocour in the eon
atitutional type of increased growth [22].

Our primary dingnoeis was gipothm
doe to eosinophilic hypophysisl tumour
b prepubectal chldren with this disease
characteriatics of acromegalia have been
repocted [4 12 18] The skeletal maturity
i neually reported to be normal or sub-
normsl [ 1% 18). In the textbooks nor
mal skeletal maturity la even given as one
of the eriteria of acromegallo glganthm
{17] It i well tonot bowever that most
of the well-documented cases of this &l
«cass have been Investigated at prepo
berty or poberty Belore this age thero
ars, according to my knowlsdge so far no
1ses reported with subnormal akelotal
naturity Hurxthal [9] stodled & patlent
with g antism fram the age of § years and
§ mont u up to the age of 18 years. This
patwent had from the noros)
bono age but this dowed down later [10]
Amtb-rtmusu‘hbum!mm
tham heforo peepoberty have been pabe
Iwbed, where obvoudly the setiology was
eurlnnpbﬂkhquhphlmmm'the-ka.
letal maturity was hers markedly in
creared [13 141 In the age group below
4 years of age DO l‘l"c“““’::m'

hypophyial tumour scem 10 have
ﬁeﬂ:wbh\hcd, 10 which an examination
of the skeletal maturity has been oarried
out. In th patient bere reported the ad
vaneed skeletal maturity et ee AT thus
ot be noed 8 » remson for refeeting the

07

dhgu «is eosinophilio hvpophvaial tn
mour Two {acts, however argue strongly
aguinst thie diagnosis: the normalization
later on, of growth rate snd furthermare
the pormal sells turcica X rav during an
observation period of § vears Sotos ¢t
al made the same experiences In theke pa-
tients [16L The peticats reported Ly
Botos et al, showed grest similaritios in
thelr facial features Tt msy Le noted that
the present cwse alw shows great simil
aritie with ane of thes patients (Casc 8}
The patient, here peeaented has symp-
tomns of besin damage and the
graphy #hows enlargement of the lateral
Tentricks ax & #lgn of ecrebnal atrophy
There are however 1o aima of Incrcewed
intracrantal pressure Tho eervbeal Injury
S not progrexsive- durlng an abaceration
period of |} pears tho pathent deseloped
conalderably prychically ae well & mo-
torically In 8 of the 5 retients reported
:J'MB;(D-« -Lmnphbpnphy was made
showed different degrees of cn-
barged ventricke yatem Signs of Inereased
m‘“"'ﬂtd“’“h oo could not be demon
In the Patienta elther
Present patlent the antiolory

Child Welfare CTmr
overweight has exhted wince tho age o
wberra  a normal begt
— *d 8t tho age of 18 ponti (F¥ V)
Belght data, ot thks age hoser 4T
0F qalto relialle g peeme et
Peerme they (he crrebral wy T ¥
Prmatal or porinatal origin "
!bcwu‘m.,.tnpd o

:1 th Patint 4, BF.act v

to

of

bore the e a2
Bpper 2ulgma v, pot
M tabiiheq [2} Thn B JR
o
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of the sxe order that nsuallv are found in
adnlt cases of acromegala [3] However
the normal values for children below the
age ol 4 years Jle conuderably Joxer than
these for adults The high valos here ob-
served suggests that the growth distar
bance fs at least partly mediated by an In-
creased Ineretton of growth hormone It
s true that the patient lached certain
attributes sometimes acen In classical
acromepalia such as alinormal gluco<e to-
lerance and tufting of the end phalanges of
the fingers The lack of these symptoms
does not haweretr exclude s supernoc
mal incretion of growth hotmone but
might indicate that the ineretion was only
alightls or moderately increased.

Tt acems reasonable to presume that in
this case the cerebral injurvy affects at
least partly the hrpothalamio srea causing
disturbance of growth rate This caxe
report thus leaves further support to the
existence of s special syndrome of gl
gautiem with acromegalio characterutics
and 8 noo-progressive neurolomeal dis.
arder If this svndrome has a speelfio

1 Awwgrrer X Btodws ao sulfation fectar

3. Arsqrusr 8 lxxoa. D Lrrr R ftodies
on miatuon factor (YF) sctinty of homan
ecrom. Adckt Endecria, 36 37 1901

4 Arxosa. F R B The onset of scrome-
paly befare idtewn vanof v Bru J CAdd
Dw 2511103

8. Baxmamooorer, W An undisgnosed endo-

oyndrame report of two
canes. J Clin Ewdocr Mctab 14 193, 1954
Lrewrox

EKIELLNAY

aetiology or is merely an expeesmic
unsperific braln danuage B not yet (

Sommary

A cane of the syndroms cerebn
gantism is presented. The patient, a
was observed from the sge of * yen
2 months until the age of 4} yrare
hsd acromegalte characteritios, sdrx
skeleton matordty snd showed s
noaprogressive brain dsmage Com
specifio setiology  such s+ eomnor
bypophywial tumour pulbertas prt
thyroid drsorders, lipodretrophy end
renogenital syndrome eould be exth
During the period of most rapid gt
an fnerease of the sulfathon factar act!
In serum to shove the mpper *xigme |
for the age was established. As m ¢
previoualy reported the growth nie
normalized later on. It s sugresied {
in this syndrome the hypotbalusi
Is atfected but whether the gyodrowe
apeeafic aetiology or fs merely an expre?
of an tnupeeiffe brain damage bt d
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The Swedish Pediatne Society

Meeting Febr 12 1065

Bengt Erikisen and (Jaes Thorén Heredit
able Dusorders of Mesenchymal Tisewe with
Congesital Mallormations of the Heart

Bowe heceddable disorders of h

girl, operated on st the age of 1 mooaths, &4
not show eny dasise o
yewrs alter her gporntion, The sider duvghiier
M.WAVW&N

mal theroe with rather well defined ayndranes
&re KnowT 1o have congrnital matormet kons
of thw hoart In the Holt-Oram syndrome
atnal septal defect ocoum in 100%, of cascs,
whie about 80% of the cmes of Kllwvuan
Creveld syndroms wrs sald to bave s single

A mother and two of ber four children,
wmmmmmmw
of digoedd
mm-dmdbmmm
\hnﬂ«hedbyhn;mhtbujohn.hy
‘Mny—nummﬂ\mundhyp-r

s, trmie. ¥rom the s
of two she has sho hiad eplleptic e o

brain may be the ceiwe o(thqﬂrfrl
Bidn hiopuire thowed disturhences of e
elastio filres, The dustos of the rder diagh
ter was cxsminad and showed Jom of ot
ITbres.
The devaribed smdrons b wppod ¥ be
& bereditable dieorder of the
tie whh similarites to both Mardamr
and Ehlocs-Dentos synadranos. !

DISCUMTON

-
Per 2 ""“”. i faBcre of

of the fingwrs. The
valgtlity which in the elder daugh

dnﬂmmuk-mtodwloﬂuvﬂ”n
t the herediabls

probably
mﬂmtﬁndﬁ&rlﬂiwﬁk::

Typleal patent doctus srteriosos of oon
sidernblo sorerty ax well 2a dilstation of tha
sywbanis arteries wore prewmt in all csecs

ATl three wers operated oo bat eb difts
agrs. The wother wag operated an st the
age of 23 ywury, Ebe had & diffuss ensaryym
ulusmvhkhlﬁymnw-twwly
ppeared to be umaltered. Pulmonary dila
tation and pul y vabvalar b h

mdh:amuinth.l!»ym»oldd:ughmr
The

fire yowrs aiter op
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strial septal defect, heart arrhythmia and

611

findin  negative in 4 patients, periodically
posit "¢ urine oulture in ome High eoli anti
body trtres in four patienta. o renal history
in two patients, one earlier infection n two,
and bacteriorm® in one They have been
jodged w3 patients with allent chronk
Py hnth. Disgnods, couse and the-

bilateral tri-phalangiem of the thumb, es
well as Fallot  anormaly of the heart.

Bemgt Perssen and Giran Sterky Obesity
revistance to Ketoas

In m group of overwoight children between
7 and 16 yours of age and in 10 normal
welght control eubjects, two types of tests
bave been performed: (A) Prolonged fastbrg
{ ~24), (B) Letogemio formuls diet daring
one weok (=20,

The

The ketane body response je sanflar in both

groups.
'Ibrmh-euul‘ltnln&rrprﬂcdus

wtmwwdmhum

J Winkerg et I Renal Hypertension

A shoct dwoasdon of dhiferens londs
real hypertensian.

Prescotation of ane petient with urethral
valve hilateral hydronephrosis presenting
with diabetes inaipidos and hypertensive
ctmiz, After drunego and mtial anti
bypertensive treatment patent bouf_

mpy aro discussed,

Herbort Encll and Alf W Oersrém  BCG-
oateith

detall. Both responded well to antibeotio

showed growth of bacteria indistinguishable

casw are too few to be used as an argament
againat the BCG vacclnaton.

A Aperia, C. G Begwrand and 0 Bre-
berger; Studicn 0 Renal Phosphiorns Reab-
sorption tn Vardons P thologio Conditions

Tho tubuler phowphorus reabeorption
-rnemh-beennndrdhyd-tu-mlnlngme

dis-
turb-nmh:mbemhun:lh:hrpopnn—

nuthantrkh—u.mdfn cane
of subctmical hypoparathyroidizm the dieg
nosw bas been vrrified. The effect of pars
thyroid bormone (tbe sorcalled Ellsworth—
Howard tewt) bas been evaloated by the

L bon index Le phosph 3

then
after diseontinustion of drogs. Fhve patienta
-nh sryTmctrie reduction,
ecancentration cepecity  bttle or po
ncl:-:tim of glomerular filtration. Urloary

eretion/100 eo flitrat  This has made the
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Aeeting March 13 1968 with Bxediah Scalety for Endocrinology

End
Dusturbances

C.C rand Linear Grewth fn Coa
genital Adrenal Hyperplasia

Linewr growth of 14 boys and 14 gid
{{emale pwadobherroaphrodites) with eon
groftal edrenal hvperpleda was studied.
Eight of the pathents ahowed the salt Josing
syndrome The following conchmlons wers
resehed. Untreated cases may reach an altl
mate height which i well within normal
lmmite. Trestmert with coribome  started
frer the age of 08 yewrs, dors not w8 &
rule prevent ewrly cowure of the epiphyses
and (possbly whhb eoroe exeeption:) st
Dot to produce a definit s inerenss in ulttmate
hewght Adequate treatment whh cortheone
started before the ape of 5-0 years, will pro-
bably with sone exorptions, produce =
novmal rate of lloesr growth for sevoral
seere. Ax the chaervation perod S still too
short it ja dufficuft to predict the final resaits
of the trestment The advenced sieletal
derreiopment found fn some casew In wpito

Growth

Toaica!
L

Jower ultunate stature then would be ex
peoted from the appeeranco of the early

«f the growth eurve There meeron to be
, differencs In linear growth between ealt-
sere wnd patients with s porrmal  lectro-
ist reguiatmg mechanjem,

Gran Sterky Dusorders of Growth in Jur
enfl Dubetes

The sffect of dwt meulm, exercise and
growth hormome an growth are discosed
Data for height and waght are gren for
chabwtios st anest bafare and sfter pobecty
and sfter 15 yesm of diabetes. Disbetio
boye deviate {rom novmels, Thay are taller
at ouset ahorter yet befors pubarty ahow
s cstchup growth, but are sgnifioantly
aborter after kmg dumation. Dlabste gris
arv sopwwhat older «t menarche Ihetary
restriction mrost be tharcughly supervised.

Inge Rune Growth Dotorbases fn Coss
Growth disturbance ths commoorst cymg-

tom of thyrold tssufllciency fn ehikdhood,
wax diveused from the dugnostie and prog-

which =t later disgnosis had & skeletal ape
of lews than ous yoar wers considered t0
casrs of congmital hypotlyroldem.

In 16 of the 18 cecn, thers was retardation
of both length and akeirtsl ape bot o o
osece, reierdation of the latter wes oerr
proncunted. Where the Mwess wis of Jorgrr
doration, body were alee &
feoted. In half of the cases not culy skritsl
retardation bat aleo epiphyuial dyngrares
wus present,

The skeletal changrs wers camploteit

norme! rate The effect of overdomgs ¥
apparent ln ane caan,

Tewarch on epes mads bypothyrod &
burth has shown that skeltsl retardsom
and reduction of brata weight oo & ¢
parulle] mamner In these wtudes, sbietdd
retardation at tho tire of trestment oo
related with the IQ afir ¢ mbkoms o !
years trestment, With the exeeption of the
Mm.mmmmﬂﬂvw
tarded sven when troatmen W inthied
carly all cases with sheletal retaniations

the first year of lifa. At preseat,
after the time when troatment of
should hare been
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L E. Carigrem, L. Hewricsssn G Hansson
and P Whiltn A Caso of Agaromaglobuli
semua and F tal B.C.G Dhsemination

A boy the ouly child of healthy parcuts,
wa B OO vaceinated a1 & newbarn withoot
locul complioation. He wes quit w I up t
Lh-lpal-h:mauﬂ- bart subsequently was
and
d]lrrl:ummdmln'dthfnnn‘hlhhdﬂth
4y nne months of sgo. Tmumupo-electro-
phorosis (Dr C. B. Laurell) disclossd com
pleto abeence of gumms A and genma M

tmignificant

and smounts of gemma-G
(0 09 /100 ml} Thers » as moderate Iympho-
cytopenla (1000-3300km mmm) and bons
marrow blopry ehowed ey few plasmne
ooﬂt. N hwbormgghutinine wern found.
Martoux 1 100 wae negative.

Actopey showed grneralired epitheliokd
eell osls, with myrieds of ackl
feat rode, and a few glant cel and arcas of
caseors Derrosly. Theee changes wers parti

The latter in eddition, was trophie (weat t

I Purratn, O Eeg-Olofssen, I Hugne and
U SelMén: EEG 1 & Material of Selected
Healthy Children

have
beesn performed in 500 healthy ehildren
Photlo stumulation, sleep actfvation and ;.
dootion of hyperventlation bas been per
formed ({ posmble The children hed a
birthweight not less then 2300 g They bad

Of the 500 children 245 were boys and 233
girls. Xornel EEG was found n 430 chikiren,
Bome kind of divecgrnt {lodings in the ERG
was recarded in 13% of the chidren. The

thhnm‘rky Bmhuln:nu- ¢ slighs
wes foond in 49

1.5 g) with oo Hesall's Beado tt
specific changes fn the lmrp there werm
alo ugns of nepeciflo poeamonta Bacterio-
logho sminstion sbowed that the ac
fast becilli were in all probabuity of the
BC.G stralo.

The elmical course, the Jaboratory fipdmxs
.ndm’mhmmlh-u-nmwly

abildren and of moderat m-.-mlnl:hdd.n-n.
A ity wae
notfoundhmyd:ﬂd.lnmddwuebﬂd-

sprak m favvar of & conge
bulinernia of the lymphopenso (Swis) tyP

opules, sharp waves (when awale] =7 hukf
ren; epikev, sharp waves ( t elerp) = 8 chud
reny atyploal mavespilo conplew at sieep
~*0 culdren; other paroxyxmal art

3 hiddren.

28 focul findingm wero not [, 20f hochim
each of 3 chBdrm. Tho mart cunmon v
Iemtion was the temporal rrghun 1 coe
a0d the octipital region, § rau.

13 and 8'co posithe splke | Hentud
fornd 2 B of the deep prrarv.

Rhythrmsm 254 jaee aeti ity
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temporo-oceipital leads was noted from the
age of -3 years. Its main percentual
representation was in the age of 48 years
and thereaf{ter it decreased.

Ingnd Hagne Neurophysiological Studies
1n Enuresia

EEQ data In enuretic children, recorded
during 19584 fn the Clinkeul heurophysio-

TROUEEDINGS OF FEDIATBIC SOCIETITES

children with enuresis may in some ety be
duo to delaysd neurophyshologics! meton.
tion. This hythm, however can aleo ppesr
in Injurics of different kindu.

as enurctica. In sdult matecial, a simder
rhytlon bs seen more often tn peptie wheer
and convulions. The rhythm bes eob-
and & supposed (o be

generated n the dlencephalon oc the brain

Jogical Lat v Sahk J1 ocortical charnct:
has been re-examined. Thoe EEG findings
have been i to i t stem.

o ing
385 children in the sams age group. In 4
of the enuretbou, the moter nerve condoctim
velocity has been determined In N peroneus
and N\ ulnaris,

The material cansists of 122 ceses be-
tween 415 years of age 80 boyw and 4.
gids. In 5% enuresls was pelmary in 30 ,
sccondary while 5% could not be clasmfled
beesuse of fnsuificient information. Twenty
two children bad alight roental retardation.
Four had epilepsy two had suffercd from
febrlle convulsions and sx from fits of in
doterminate natore

The EEG was nomal in 41% (85 7% In
the control material) The positive findings
werer ponapecific booroality in 55%
{13%), eplleptogenic or paraxysmal activit,

The nervo condoction velociy in exmress
did not differ from the cortrole.

O Eeg-Olsfssens and I Prterstn The Dis-
b tic Neuropathy of Childhood

Electroph, stodies and campers
tivo analysie of elinical data bave been per
formed on 85 diabetio children 18 yr?
old They have been drawn at random fros
108 diabet! children controlied a$ the Guk-
rerrs Hospital, Gotebarg
geaphy (EEG) was pedormed fn o
cases, eleotromyogrephy (EMG) in 14 cwet
and determinetion of the periphersl Dot

velocity—alnar and pero

9n 74 (29%) doobtlully epleptogenk
‘p-.rcxy-n-lin74% (1.3%) and slow
~terior thythm in 20 5% (7%). The dif
{ferenice betwwen the enureties nd the con
trol material s statistially signifieant.
The most characteristic EEG finding was
a alow rhythmio acthrity of 24 o facc

localized to the 1

wavrs,
parietal and ocoip tal regions, most often

y wy ~ pee-
dominating on one side. 8uch rhythmie
actreity Is seen In a certain percentage of
normal children from 3 years of ags, reaches
A maximom at 5 years and thereafter do-
creases. In the ennretws, the frequemcy was
between the ages 48 years 37.5% (s
against 18.7% In the control material),
7-10 years 187% (31%) 11-15 years
1205 (27%).

The resietance of soch activity in older

tion below the mesn valos of the it
was indicated aa pathologicel the ulos =2/
peroural nerve condoction vdﬂdﬂw
found to bo pathologioal %mpﬂ‘m_
06 A wiatistically significant negetv®
reh.tbnm!oundhemneﬂ'l":‘"d
thon velocty and age se well as daret
dlabeken,

The EMG analyses showed pathoRe

findings In 6%
F:S:ba EEG analyws the dlabetics 26
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divided In the age groups -3 4-6, 7-10 and
11 15 years, Comparison was made t
wected eoatrol meterlal of 410 heslthy
ehlldren of the same wgo Tathological
EEG was fornd in 13% of the controks and
in 35% of tho diabetios. N relation was

statistically significantly lower n the dis-
betica compared to the controls. 14 and &
/e positive eploes were found in 8% in the
controle to 10% in the dlabetics which dif
{erence ks statistically aignificant.

Reports from a Collaborate longitudinal
Study of Growth and Develop

614
deore ung tendrney and chidren of the

birth of  sibling the quotient valves de
crea

A group of severely panished chﬂdnn
sbomed s declining development trend

1s not significantly atfected

by the sex of the child or whetber its naother
s guinfully employed or not.

The -ariables are oftrn motoally ralsted
which makne 18 hard fo clacklat the signi
ficance of the individual variable

Jan Stensron CaWﬂthmmt(dming
the first three years of Iif

The mothers of the children examined

1 grid Rlackewberg-Larssen; Memtal Devel-
opment Trende in Chldren frem Thres
Months t Threo Years OLL

Tha children in this study wero testod on
scvem ocomione—at 3, 6, @ 11, 15 and 24
~Lexine

trents have been narmatised #0 thet the mean
valoes aro 100, Far each child sn anglo of
inslinstion was wockrd cut for that line
which, socording t the method of the lraet
squares, ls best adapted t & chBd  totel
quotrent vuloes. If the ehld quotwents
remsined constant throughout the years,
this lins would be barizontal

The development trend has been related
to & nomber of variables.

At the sges of 3 and 6 mouthe, the quotwnt
valuen are higher for cluldren from Bwedish
soctal groups I and III than from sooel
group I However between the ages of 18-

Jevel) tend to have incrvesing gootient ve
loes,

A comparmon between mothers onder 18
yours o and motbers £8-42 years old shows
that cluldren of the former group ha &

wers loned a3 o the use of eorporal
prnishment By this term o meant any
form of punishment intended to cugse the
child phywosl pain It b meoally no more
than a light blow on the fingers or the but
tocks.

Fighteen months e the ags when both

Fer evnt

anl.p-urd:;mm %
72

prambed by (atber ©
Girke praubed by father 20

12andjor 18 manthe gave the fallowing resh.
The most deflorte refation wae that exioting
between the motber  age and the timo of
econceptam  (concepthon catside or before

ad aguinat eonteption withm metry
with a hgher frequency of dally
punshment among the younger group of
mothers (imder 25 years) and amang mot
hery who coorerved before oc outskde mat
mmony However 1t sbould also be taken
int eccount thet these groupe lve m poorer
chranetances, with mferior bousing condi.
tsons, snd 30 ou, which mereases the pos-
stnlity of domestic confbet

mony)
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G Alackemberg: Expeetations and Reality
conecrning Toilet Training

This study Is & part of the protpecths
Jongitudinal investigution of 212 eity child
ren, chown at random from an antenatal
elinko. Tho suthor gives a short acvount of
tho timo when tralning starts, of the aversgo
length of tralning amd of the time when the
children achiove urinary and bowel control
Tho median age of first attempt at tralning
Is for girly 8 months and for boyy § months.
The time of steady control of micturit lon and
defeention varies independently of the time
of first attempt at training Consequently
curly tralning doen not prodoce earller resulta
than lsto tralning but on an average |t
gives longer duration of training

The median sgee (ln months) of function
ocontrol aro shown In the following t ble-

PROCEEDINGS OF FPEDIATAIO BOMTETIEN

TUripary eontrd
——
Dsytime Kight Bowel somiral
I} 24 4 n
a -8 - 1

Tho diTerenoce betwoen the sexes & pro-
bebly aignificant for urfnary emntrol (P<
0.08) and significant foe bowel control (P
0001) Bignificant age and sex dufferwery
are found concernmg the frequency of actne
resistance and defecation afterwards, bon
being more troublosoms then gice aad the
usmal age for troubls is 18 monthe

The timepoint of reliable emtrol &id not
appear to be statistically relsted to il
statos or 10 [ntelligence (within the raoge of
Terman-Aerrill gootionts between RB-1%
at 3 yoars)

Blecting May 26 1005

Iréne Sjkgren J O Benszetser and A4
Killander  Purpura, Thrombocytopenia,
Hyperbpemia and Iepatosplenomegaly in
Nuobella Embry opathy

Flvo infanta wers born during October and
November 1963 to mothers who had had
ruballa during tho fiest to tho alxth wrrks
of pregnangy DBevidos threo or for of the
“clamical  symptorme of rubells embryo.
pethy aff of them also hed purpara throm
bosytopenia, hepatasplenomegaly & rhe in
tho total sccum lipids and cerrot red hale
Thewo eymaptom have boen roported only in
& fow coscw befors. All tho infants hed noe
mal megaearyocytes on bone marrow exa
mination; ono had keusoeytio inchision bodies
of Dohdo type Tho parpure and thrombo-
aytopenls dimppeared in the firet fow montbs
of life and tho hepatowplenomegnly during
tho flrst yenr

In othor countrion 1ve rubells vina has
boeen demorateated (n the urine snd in the
nasal mucts of new born babres with rubells
embeyopathy

Therefore ft A roasonable to conclonde
that fhn miturs of amifo pocinat 1 mmfeetbon

in theso Infants at birth was doe t 5o
tracalluler virwe sequired at the tims whew
tho motbers had rubella.

Bengt H Prersson and Lars Mrouse Liore
terine Transfurion of the Foctos Iy s
Iytle Discars

Liles, bas introdisced the intreateros s
fusion of the rmmh:malyfbﬂi-;
Tho folkowing & report of s soecemid
of this technrque.

Tha mother mz&wwv";‘:
fourth time Her { oot child W airre H
cond was bom alive but i
wrelny grﬂ-uon-lﬁdrd“"“‘h -
The third chikl was bom ::d“
grstation, scverely bydrople N
tcdmddkd-uh“gcdm‘:"'*“‘
soveral oxchange tramlusons
Ertifind | rempiration. In tho 33th week o B
fourth xmw«m

1
1/160 and the papim b woels, A%
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ut 430 mu were- 0.20; O_1; 017 and 0.18,
respect] ely Thie was thought to ipdiest
arcre erythroblestoals of the foetvn At
3ih weeks gewt thon, intrauterine traos.
fuston was performed according t  the pein
eiples of Liley Fifty millllitres of waabed
cmcentrated O Rb-negatl o erythroevtes
were infected int  the peritoncnl esrity of
the foetus. On the fIfth day following the
tramfulon, labour started spoatanecocaly
and a boy weightng 1030 g »  borm. Apgar
score was 10 The hacmoglobin concentration
of the coro blood wae 9.5 g o and the bill
rubin coneentration 5 1 mg%, The Coombe
drreet test way poustive and the blood group
A Rb positive. By differential sggtatination,
34%, of the erythrocytes were found to be O

resistant
granted darmg the first 18 hours of Itf and
was given oxygrn to relieve eywnosls. How
ever tbere were no Inpirtory retrsetions.
The boy wcrotum, in special He left side
was destencdod by & heematoma. Thie might
he v been due to the pamags of blood
throagh an open tonica vaginsls. The firvt
evchangs transfuaion wa dmedlﬂmm
after brth snd three eddith

617

und the bay was dhchargred at the age of 8
woeks weighing 1850 g The tranafosed
quantity of hesrnogiolin nes about 10 g
Tho amomnt found fn the infant ecirvula
tion, howover was oalv some 6 ¢ Thn fato
of the remaining 4 g of haemogloben b nat

accurat Iy known,

A. G Reutersksild and I éme Sfigren Sp tz
H lter Shunt Operations on Hy drocephalas
31 toral. Preliminany report

At the Department | Pediatrcs and
Pediatric Surpery  Unbversity Hospital,
Uppwala, 81 children (38 boy and 23 girke)
with expanahre nfantile hydrocepbalus, borm.
In 1060 and thereafter wero treated during
the period between 11 1981 and 30.6.1964
T every case the diagnoss was verified by
echo n od

and/or hy and
o doabtful caecs the paten f tho aquedact
was tested by I™ Diodrart dissppearance
stndiea.

Patients who dki not show a rapklly
expanding bydrocepbiatus wero not opersted
anlrmmnlthemhﬂ\ﬂrpodptmhd
omd

were performed during the first 48 hours.
A shart cardiac errest durmg the fourth

fomton was stully tres
tedbymnmlurdmmm"
{dth exchangs ®as necossary on the foarth
lay f Uf to provent excemive billrubm
lrwh.Aﬂcrthn.,thbroummmtfﬂl

arrested b bl

the wmlnown ik of the operation when
warted. \o child was duquallfied from opera
tion beoansn of malformations m the brain
toelf

The material snd the mortality rat m the
oporuted and nor-operated groups are peo-
sented bedows

Operated Non-operated
e /=
Tspe of an Deed Alre Dead Total
" 18 . 1 ~
With spana buflda eyetes 4 + 1 . 3
With otber comlformatsony
of the C XX 10 1 1 o n
Dowt Phesus bono o ) ° ° 1
de paytions
G
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Forty threo patints were operated on.
Eleven (.5%) died. Beventeen (40%) were
operated on before the age of 2 months, 33
{16%) before ther were six momths old.
When the ahunts scemed not to !nnd}on,

PROCELDINGS OF FEDIATRIC SOCTETIES

Our materal o & seleeted material Th
children most setiouly affected with hydr
ecpbalus wero oot to ta and the greves

the children were re-ope d. Thish
mmoftbeJZchnIceth\oltba-hunt
mostly ceused by #t phylococe! albl wae
the chief cause of death (8 of 11 deaths)
The clmical picture of infection was inter
mittent { er splenomegaly anemua and
posit1 o blood culture after pmoping the
<ahe The infection lodges in the valve- it
+ almost impoasihle to get rid of it withoat
removing the shunt and inserting & new ano
after intensive treatment The resalts of
operation in children with “admple™ hydro-
cephalus was comparatively good. The morta
Ity rate of the children with compleating
malformations fs higher after operation, but
the operation saves the surmvivors from de-
veloping & very large head and they will be
much esaler to take care of { pursery indi
cation™)

mltrrhlwﬁhmmrlhltudyd(hc-:m
s of
whith the Ineldenen of hydrocepbakm e
plicated by other malformations wa aoh
25%, showed a strvival mate of 75% for th
operated material, i only 50% for the
motreated material. The mortality rete wil
however probably incresso for the operated
materinl, a8 tho obeervation period he
been too short
Today we are more inclined to operate
especmlly on cases with xmple  kydr-
cephalns, where tho grey cells are not pe
marfly damaged and where & soctewndal ops-
ration may peodute guite bealthy ciddim,
pyychically as well a3 physcally

R Lagercrants, Sioclids




Acta Pamdistrics Scandiray]l 84 OiR HNor

NEW BOOKS RECEIVED

Books receired by Acis Posdutrra Sean-
d norrcs are acknos Jedgrd under thi head
Iy Belected books will bs revwwed in
sibwquent fmnes space permitting

J tu Gontrra. Die rchisge Erndhrusg der
ackunngersn wund der o Renden Frum wnd
fhre Brdawiung Jur dis Gesundhert con
Awtter wnd Ki 4 Guostav Fischer \ erlag,
Jeoa, 1983 338 pagrs, Dlustrated. Pries
nif a1

Il Gegoel Kime Kranlheit wnd M 1 »g
Aknddmls Kisds, Bod pest, 1863, 231

Ulnch Kewth  Das Meombrapsyndrom der
Fruk umd Mewgrboreren  Springer Ver
g, Headelberg—Xew York, 1#43. 153 pa
gre, tostmted, Prico DM 34,

Miion Merkorits sxd A Gayler Ewttaer
Bhowmestio ferer Diagnosie wmanepement
and preventien Y ol. 11 mn the senes Major

BOOK

Jok G Hewrlls () Modern Perapec-
ti es in Child prychiatry
Qliver & Bord Lid Edmburch an Loodon,
1063, Pree £5 5

Thue book w the first volume 1 & seoes
Modern DPerspeet oy which wilt be pub-

bahed s rthun the poy chatro Held The pe
pase v pot t 0 cr 1he whok feeld but to

wiscrdat those parts wherethead ancerment
bas brea cqperally rapid and substastial

problenw In Clinkcal Pedmatrics, Alexander

J  Schaffer Conmulting Eduor W B
Seunders Company Lid, Loodon, 1843
43 pugey, Qlontrated. Prace £3 120, &d

G Ds Teni, dxrolopad Volome Prima
Aurologia peenatele  Edirionl Miserve
Aedica Torino, 1085 B30 pages, {Mawtra
ted. Prios £16 000

J Dergoe and L. Lezine The imistren of
peatwree  Trammlated by Arthar H Par
malee  Clinks In dneclopment ! medi
cine The Spastics Soclety Medica! Edu
eatlon and Information Unit i amoedation
with Wilkiern Hememann {Medical) Books
Lid, London, 1903 116 pages, (Hostreted.
Price 21s.

L X fer amd H A Pock (Ed) Sacond
Hmpag wm en drugAnduced dismascs. E
oerpia Modlica Foundation, 1065, 183 pa
go<, Mastrated. Price § 12.50.

REVIEW

Thh ehld prrchutno  olume bas two
pemeipal parta. The ot ane  gereeral part
octopet almost hall of the book and w
wrtten by nunber of il Lnown peycho-
Jngtste. A an introduetion the prement statoy
of the hukd peychutne Lkl of rewmtrh
deacmibed in prow trt  amongit others
w th etiolomen] and groetre

Veroas aspects on Linweml f Dow
and thr part Joaw with  ehapter on the
spectal paychology that M oet among in




8°0

ddualistse ovenntelligent children and hand{

capped children,

The other apecial part of the volams deals

ahnost ex lusively with the peychiatry of
adolescence Prychosomatio s«pests, speech
disturbances, accident propeness, juvenils
delinqoency sulcldes and snoidal atternpts
aro given speci 1 attentlon. Ons chepter
deals with neuro pyychistry and enother

with peychoecs, In some minor part

the

organisation and tho work at the ehfld
paychiatne departroent the treatment (ol ol
duted by one cose report) and the methods
of sxamination aro discusecd.

As & whok the book w uneven. Even if

ccrtain chapters give wide views and are
very mformative and this is especially trus
about the grnoral part of the bhook, other

ANTOUNCENEXT

hap consist of pl ions of wh
has been written provicoaly It b, howen
& great merit that sach fmportent fields
speech dlsordern, aceldent proncoesy, saicld
attempta and juvenils delinquency are &
ctrwed in detall In an eventual new eddic
the name Kraepelln, ons of the foremost |
peychiatry shonld be spelled correetly
An » conclosion 1t may be said that th
hook fa well worth reading and to be recom
mended above all dus to the high standsr
of the genersl part. Thoe chnieal part ma
probably be of interest to the physician xh
has a peneral medieal interest bot is be
very littls to offer to the specialist.
Ingrar Mylander Stoclbelm

ANNOUNCEMENT

The division of Continuing Edueation, The

Univeruaty af T xae Graduate Behool of Blo-
medical $orences at Houstan, in collaboraticn
with The Uni endty of Texas M. D Ande

san Hospital and Tumor Institute i pre-
smimyg & two-week course in Cancer Che-
matherspy Al y0to2l 1048 Thochemustry
pharmaocclogy and clinical applicationa of
the antonetabolites, alkalowds, alkyleting
agents, antib otio hormomes end o miscella
noous group of neser drugy will be reveswed

2y well a9 the approaches i errent chacel
drug asscerment and the mansgemes of 0
cancer potiont The courss will be 8tk
hensive In-depth review of the subject:
For further information write tor
of Continuing Edacatlm, The Ushers?
of Toxas Gradvate Behoot of
Bokences at Honston, 10% Jewe Jones LT
Buflding Trxas Medical Conter Hoos
Tezes 77025 USA
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