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CYTOPHOTOMETRIC STUDIES OF THE DNA,

NUGCLEIC ACID AND PROTEIN CONTENT OF

LIVER CELL NUCLEI FROM PATIENTS WITH
VIRUS HEPATITIS

Lo Raxrx

Ripsbospitalet, Medical Department A, Dheion of Hepatology Copenhagen  Denmark

Rasek, L. Crtophotometsic studies of the DNA, muclelc acld and protetn content of Iner cell
muclel from patients with vires heputlts, Acta path. microbiol scand. Sect. A, 8¢ 1-8, 1976

Witha lew 10 b estigating some of the caoses why the sire of Tner cell anclel Incresse Ia virw
bepatitie, the mocker tire and the nucksar contents of DNA, muckre actd and proteln were
weared by crlophotometsy The ver cell nucdsl could be grooped (n clawes sceording to
thelr contents of DNA, mockic ackd, and peoteln and, 21 in control ftren, diplotd nwcld were
swiy most frequent, Nuckel wath Intermediate DNA valwet, probebly S-phass nocd, were
more frequent In hepauths 1hers than in controls. The merage s of nuclel from patients w th
epauths was sgnificantly larger than that from coptrol, wherem the DNA content was the
car, A sgnificans, powthe torrelatiom between nuclele acid comtent, protem coatent and
nsclest area was found. The high correlaton between noelear protein content and muclear
e serntuwrcnly with the fooraed muclest cwe during hepatth & swomed to veflect an

focrenned puclear function.

Feywords Hepatiids, varm lver cefs eytophotometry
Teo Ranek, Riphopstalet, Medical Department A, Diviion of Heputology 9 Bleydemme)
Decermrk.
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In the firet descriptions of the hutological
chinges wen in Tner eopees from patients
ith acute vrus hepaats, & greater than
ool varhaton in the mze of hver eclh and
et coll nacler was mentiooed (18) It has
beet shown (15) by haryometry that tha
to o lorge extent o due to a
h"““mtmvfbﬂpmknudmrmvdthlu
och plody clw and to an increased fre-
Gueticy of polyplosd nucler. To verify a varm
=0 witin plowdy clames, DNA mensure
BTG are necemary  Furthermore, it has been
tpued that the enlargement of the Bver cell

e pask macrvlnel. scaad. fect. A, B, 1

nueled mainly w due to a higher nuchear
DNA content (1) By mrcrospectrophoto-
metry 1t has been found that the DNA con-
tent m liver cell nucler was hugher than that
n diploid mesenchymnal Iver cells {10 11)
However a total shift to hugher plowdy clames
sceros mather unlilely

It was the purpose of the present work ta
Ivestigate the muclear contents of DNA 5
well a1 the total amount of nuclew acd zad
protem in liver cels from patlents with ving
bepanth, 10 sec how the obmerved changes tn
nuclear uze were correlated with the nuclear
contents of the mentioned substances and 1o



TABLE | Totel Namber of Liver Cell Nuclel Invertignt

Dipold Nuclear DNA Tetel Nucine Acid end Prot

td and dvernge Codfficlent of 1 aratren o

ein Centent end Diploid Nuclewr A ca in Nucld

Brepared by Differens Mothods

Nuclel prepared
e Average cmfmnl varation (range}
(No. of nucled/
No. of sliden) noclear content uuckear area
DNA (Feulgen) A 33 119
(1535/30) (24-13.0) (37-17.9)
B 74 125
{691/15) {33-13.0) (83 160}
a 42 136
(471/11) (26-61) {8.3-25.8)
b 42
(148/4) (32-47) (17.3-26.2)
DNA (RNA-se, gallocyanin) B 37 133
(241/6) (2.6-8.1) {7.8-191)
Q 44 39
(126/4) (31-53) (119-194)
Total nocleic acids {gallocyanin} » 73 124
(437/10) (40-11.3) (8.3-15.9)
Tatal protein (Nanhtol-reliew) B 183 164
(297/7) (93-268) (138-194)

A = imprints, B« socrose-Triton X 100 C = sodium tetrapbenylboron, D = foetal liver cell bamo-

geoates

compare the findings with those obtained 1n
a control seriey (14)

MATERIAL

The material was derhed from 45 Ther buopdes
(rom 37 patients with acote virus bepatit. Two
patients bad 1 Il ar beopsy performed three thmes
doring e protracted courm of the disemse, two
bioptes were obtamed from four patients and ene
Wopry wm obtsined from the rest. Besides the
hluclogical dugneats of bepatltiy, the clinieal
nmpioms and haboratery data aleo were conulstent
with irus bepatide In 12 of the patient, the
hepatithe was supposed to be type B being trpe A
I the rest

Jodged on the haus of the hrological critena,
hepatitis was of mud degree m three paticats
while 1t way of mrodernte degree bn 19 and saere
In 1% Clokally two patients were m hepatic
coma; hoth runhed and recovery mas complete
The discase man a proacled course in thres pw-
tients, but reconery was camplet all cases. The
remaloing pathents had a chialcally wuld bepatith,
and chronk Ther disease d3d Bot derelope m any
of these Drwg iodeced bepatitn wms not Repected

2

bay been described previewdy (14)

METHODS
Liver blopsles were cbtalned from amomg tbe to

The blopry
between 8 and 9 am,, cung
peedle. The tiwse was kmmedately dnided o
tmo parts one, weighing bemmeen in “’d"‘“:
was gwd for the present menigauon, the

being waed for rowtine histological o
Druall of the procedures for the peopaatien &
Iner celle or tner cell pucks b bern dewrl
previowly (14)
Whoe 1er cells were prepared  ther 3 i
peats (method A in Table 1) or by homogeais-



tom i wdlamAstraphenylboron (method C o
Tabde 1)

Isolated lher cell nuckel were prepared by bomo-
yeubation {a wcpe followed by treatment with
Triton X 100 (poethod B fn Table 1) The Tver
crlls o Brer eelt nucled from the bomogenates were
piaced on glem dides by centrifugution in & Shasdon
crtocntrifoge

Homogrestas from four human foetal Thers

tatned from othery (6) and uwed dureetly for cyto-
ceaifugadon,

All fidm wero fled In Carpoys solition for
15 minvtes DNA war determbmed after Feulgem

of the Ruckel was consldered the total fraquency of
scan Delds with g axtioctios \aioe ahoy & preseat

NUCLEAR DNA CONTENT

AU| CONTROLS HEPATITIS

W

threshold, giviog the spprotimate srea In am?
Means and staadard devistions of nuclesr cantents
In wrbirary units (AU) and wres (mon?) of each
pioudy clam with mote then Ove muck] were cal-
culated The varlation wn pucker contents b ex
presed o5 coefficlents of vardation (8D/%)100.
Correlation between mxclear content wnd noclear
sroa was crtimated by & nonpamametric temt, the
3 th f¥ick with coaree

Tank-c
ton for te (20)

REBULTS
Nuclear DNA comtent In all shdes imes-

tetra and octaplord mucle
was 89 7.3 and 08 per cent, respectively
Diplord mucke] were alwaps the dominant
plody chn. The Feulgen-DNA aloe of
lyripho- and Jeucocytrs found among the
Iver cell nockr was used to estobluh the
diploud value Nuclet with a DNA value
25 tmmes the stapdard deviation ghove the
mean diplod vahae of 2.5 tanes the standard

ke T T

NUCLEAR AREA

CONTROLS HEPATITIB

z ¥ i,

W Xl

O T P

Fig I Averwge Iewigen DNA
wlon o ety wiy (A

Uy
and xverage o {, o di)
i am?) ploid
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NUCLEAR DNA

F'g 2 Feulgen DNA content verum nuclear ares of diplold mucler To the left, the results from as
kroprint of the Ihver bopey taken doring the scuts phase of Inw hepatith. In the middle results of
messurements of olated Iner cell nuclel from the same biopsy To the right, mesmurements obtained
{rom an imprint of enothar Her Bopey taken from the mme patient io the recon ery phase of the docsr
The nuclear area has decremsed dgnificantly

deviation nbove or below the mean tetra and  dl and tetraploid nucld DNA determuina-

octnplosd value were defined as S-phose
nucler. In the whole material of Irver blopaes,
an average of two per cent S-phase nucla
was found. In foctal livers S-phass mucler
comprised 17 per cent. Nuclea with a DNA
content 2.5 times the standard devmtion
below the mean diplodd DNA valie were
defined as hypodiploid and camprised 0.3 per
cent. Bendes the types of nucles mentoned,
D mutoses presenting retraplo:d DNA mlves
and two presenting 16-plosd nuckr were
found.

In Fig 1 (top) the avernge DNA values
of diplotd Iner cell nuckei from 24 imprint
are shown together with the retults obtained
in a conuol serres. The average DVA value
of diplord nucler was not dulferent from that
of the controls (16.1 and 16.3 arbitrary units
respectnely)

The average coefficent of variation of the
DN\A content (Table 11 vared from 4.2 to
7 4 per cent, dependent on the nolaton pro-
cedure, being approxumately the mme for

4

tions at RNA+e treated gallocyanm stained
nucler dxd not differ from the Feulgen stam-
ings a3 regards variation in DNA content.

Audlear total auclec acid content By UV
spectrophotometry of 34 nucki from two
patients, an average nuckar content of nu
clele acds of 8 pg was found. Ths b i
ugnificantly higher than that found in con-
trol livera (7 pg) and atill comistent with a
diploid DNA salue.

In the gallocyanin stained shdes, the ploldy
clagses were clearly separated. as seen abo fn
the Feulgen stainings, and the ratwo between
diplotd- and tetraploid values wm close to
12

Auclear proten content Whereas the val
es of the DNA and total nuclerc ackds were
grouped mather closely around mean ploidy
Invels, the values denotung the protean con-
tent of the nuclel scattered widely and scp3
mton into plody cliswes was made after
viual inspection of the plots. The aversge
coefflcient of vamation of the protemn content
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mucicd botated from a patient with
mcute vinm hepatith,

4 3 17
NUCLEAR PROTEIN

being of the mme magnitode m di and tetrn
plowd nueled The muclear sze overlapped
between ploidy clases.

Correlation between nuclear comtents and
ruclear aze In Fig 2, the indradual values
of the Feulgen-DNA content and nuclear sre
of diplod noclel {rom three samples of nuclet
from the same patient are plotted. The nu

)clenr area n ugnificantly greater (p<0001)
in the fint opsy than m the second. The
Spearman mank-correlation  coefficlent be-
tween nuelear DNA content and nuclear area
B +0035 -0164 and +0482 respectrely
{from left to nght) In Fig 3 the Spearman
rank-correlaton coefficients between the mu
chear contents and nuclear area of diploid
rucler are shown as hutograma.

The correlation between DNA content and
nuclear area was significantly positive an 34
out of 66 shdes. The highast frequency of
sgmficantly poutne  correlations  between
TINA content and area was found in RNA-=
treated, gallocyamin stained nucler while the
lowett [requency was found i  Feulgen
starred polated cells In the whole matenal,
the correlatrons betwren nuckear proten con-
tent and muckear area were found to be
hughest and. 1n all seven alides where nuckear

6

protein wos Investigated, a correlation be-

tween the protein content of diplord nucle

and diplord nuclear arem was found to be
pontive.

In Fig 4 the results from one of the bop-
nes B oshown (diplod nucle only) The
Spearman rank-correlton  coefficlent be~
tween nuclear protem content and nuckear
sre 1 +0 721 in tha case

DISCUSSION

The present nvestgatron confirms that the
Irver cefl nucler are enlarged during acute
virws hepanth, as found by karyometry (12,
15) Thus enlargement s not due to an in-
crensed DNA content as clamed by some
investigatars (1) or to a shift of the prevall-
ing plody class from diplowd to tetroplold a4
clagmed by others (10, 11) The relatreely
high corrchtion between nurlear protein
content and nuchear sme indicates (h;; the
mh:gemtnlofthenudelhducm y to
» higher protein content, By interferometey
I have shown (16) that dry wehts of these
Fiver cell nucki are sgnificantly hieher than
those of control nuckl, which s ln support of
the concept. It may be asumed that the io-



crease in muxclear sze and the high correla
bon with the nuclear total mxlec acid and

In this a3 well g1 10 a previow work (14)
the methods by whxh to cbtain mucler for

pmmnmnwﬂnduzmm' d nuclear
funchon. This interpretation m supported by
findingy in snmua! expenments (21) where
a highly aignificont correlation between
P phenylalanin Incorporaton and muciear
sire has been demonstrated, and by stucies of
the ammo acid incorporation i fiver biopurss
from patients wath vires hepatits 1 whom
the protem synthess rate was found (17) to
be increased.

It appears from Fig 1 that there Is no

with age, a1 otherwise reported
(3) In Loeschke s barymetric study (12) of
buman Lver cell mucder from 17 patents,
such decrease in nuckear sme was not found,
thus sapporting the findmga ebtamed In the
present study It abo appears from Fig 1 that
the enlargement of the diplold nuclel dunng
virng hepatitis was foumd in all age groups.
Acndin-omnge fluarescence cytophoto-
metry of human lwver coll nucld Hamer (7)
found increanng repremion of the gemetc
materlal with age According to findings in
the present study such represion docs not
seem (o affect the ability of the hver cell
nuclei to Increase m sire probably cwing to
an mcreased bolic activity as toned

cytop y have been different. As re-
gards Feulgen DNA determunanons, rmpnnts,
isolated Irver cells and solated nucled may be
used. The lolaton procedurc wnfluences to
1ome degree the stminmg intemity and, as
pownted out 1n a previows paper (14) and
i works by othen (5 13) the Feulgen stam-
ings may vary ngnlficantly from onc slide to
arother although the stammg procedures
were ngonstically sandardued. As regards
the Feulgen-DNA content of di- and tetra
plaed nucld, however a natlo close to 1 2
was always found and used 23 & control of
the stochusmetry of the stalning in cach slde.

The nuckd molated by means of Tnton
X 100 are epecially nutable for the deterrm-
nation of nuckeic acids and protein s the high
concentration of RNA and protem m the
cytoplasma of Iner cells males cytophoto-
metric deter jon of these subx n
the nucler from whele cells difficult.

In conchmon, the cytophotometrse nves-
tygations have shown enlargement of the lver
cell nuclel and a dgnuficantly pentne corre
lation with the nuclear protein content and »
higher frequency of nucles presenting mter
medmte DNA values. These changes are a3

previowly
Thymdive meorporation was pot studed
n thh imvestgation, but it apphes to approx
umately two per cent of the muclel that the
DNA values radicated that they were S-phase
muclel. The frequency of S-phase nucka in
Inen affected by bepatlth was wgmficantly
higher than that 10 control hven (06 per
cent) but much lower than that found in
profiferaung lher tiwoe fram foetal lvers
where 17 per cent S-phase nuclel vere found.

nmed to repr wn mcreased metabolic
and regenerstory actrmty respectnely

Ths work was by graots from the
Dazuh Medical Rewareh Counell and the Deaisk
;mlufo- for the Advancoment of M diced
cleace

1 sm indepted b0 M. B I¥iddichisdls for ev
post techateal amdvtance.
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HETEROTRANSPLANTATION OF
HUMAN MALIGNANT MELANOMAS TO
THE MOUSE MUTANT NUDE

C. O Povismw
hatgical otical Totste, K hospitalet, G Desmoark
TPores, G QO B {yotation of bumsa wal | to the mowss mutAnf
nude. Acta path, wiaoblol somd. Bect. A, 84 918, 1976,
In 32 experd brvolviy P ton of homan mmal to the soode

mutant pode, temourtake was obmried fn 14 etancex, The tumour timus which souk amd
grew adter focalatian wia derhved from mabgnast mehnome motastases oF fhe Ldn {30 wadkes
(oum 13 taosplanmtions) and from prinary malynant melananty of the eyt |4 taker trea
6 mmsplsntations) Not oon of 13 stiemph to trensplant pelmary tamoornt of the Ada was
coernaful, In 7 lostapces ekl camden of tramplanted tumoor ware accesdol, the degres of

horman temour/sode moose st B

ol

d with 3

tow modeic

Kay words H lanted hweman

N

node mmex.

C. O Polwn, The Unbvanity Tmntme of Paihologpes! Anutomy Jullane Marlere) 38,

DK 2100 Gopeahagen & Denmark

Recened 15 73 Aceepted 641175

The mouse mupnt mude which displaye
meewfie tooom aplsia /4, 110 has been
#hown to secept tramphants of human malyg
pant tunouns (5-7 12-15 17)

There are, a1 yet, but few syxtrmatic studies
of the tramsplantation of huwman tumeirs (o
the rmde movee. Buch etudies are nccesary o
evaluate the place of this new model in can
cer pewarch. OF pacuculas intrrest avd up-
bortance are nudies hivolnny cancer chemg-
thetapeutic agents, but it & fint neerssary to
e
o utible after
o 19 the made moum

Euha-mdhhwmm—mdmmphnu
tron of adenocgrcinama of the colon, the
recitn and epidermod cartbomas (12, 13)

The loBowing records expenence derved
from experimentt o which malgnaat wela
poa i frow 32 petent was trane

MATERIAL AND METHODS

gt bl were 5-10 waeks
MLhe rmke e o otk -
H A




TABLE 1 Reswlts of Transp iex of Hamen Malignant Mel, to Muwds Vice
Case Nout Patient Data Sded Titsoe ued for Faof  Tramplast
prmary transplantation maft geoenations

1 BLP 2813 Skin Prumary tumour - -
1 429P 7 - - - -
4 98P 3518 - - - -
s 72 9 RH 8308 - - - -
€ 27 9P 39m - - - -
7 oep 3 - - - -
8 51 8P 3535 - - - -
11 2EP 845 - - - -
16 6 8P 3663 - - -
18 499P 3632 - - - -
21 EP 3654 - - - -
23 618F 3855 - - -
24 TSP 385 - - - -
[ 459 P 2938 - Lymph node metertashs + 6
10 WeP 2632 - - + 1
13 629P 2937 - - - -
14 WeP 313 - - + 3
20 47QP 2306 - - + 1
22 61 EP 3893 - - + 1
27 36 9 hH 6160 - - + 3
17 679 P 2789 - Cutancons metastashs -

2 489P 2736 - Subcutanroos metatas + ¥
12 9P 2800 - - + 418
1% 60 9P 2824 - - + !
19 $S5eP M - - - -
32 9P M1 - - + 4§
25 3T EKH 639 Eyo Pramary tzmovt + 1
26 31 ¢KH 916 - - + 1
28 358 KH &6 - - + !
29 €38 KH 857 - - + !
20 T4 KH 488 - - -

N 779 RH 682 - - -

Tow! 14732

* Case no. refers to order in which tramsplantations were performed.

1 Tumouns mlll belog serially tranaplanted.

kept mader comentional conditions as described
earller (16) Obsrvatom were made dafly and
post mortem studles mere made in every anfmal

T mow tfusse The mice weve woculated with
tumour theos (rom 32 patéents with maligoant
oelandma

described [ 3 mam groups (Table 1)
1) 13 primary maligna t melamoma of the akin.

10

2) 13 metastases (rom prosary malgoa t meliso-
mas of the o

3) 6 ocular maliypant melancmas of the choveld.
Inecaletion methed Tumour thuse was fnoce-

Lated into the mede recrpient betwern 20 xnd %0

mimutes after removal from the pauent  Selection
of the tumour o segDent whech o

be most suitable for tramplantaton »

taken primarily from the dreper 3 et of the
l‘l:mnn Le from tumeur Inflirated conum and



ubmuth, Arens with th

and scab Jormath
sere myoeded.

The criterion for slection of tue from metn
patc tomears, wed from peimey maligent e
noatt of the sy wat macroscopw  tality

I the fimt 7 experiments mics were Inoculatnd
with 0.3 ml of n papention of mechaniaally fina
dealt tomour materal I tlene euloe medum
{Glaxo 199) In el tubeequent experimenty solxd
mmblcdglxﬂxlmm,wemnsplmtrd
- described (12) Al fnocnla wers
directty subewtaneondy m the flank with

sdon (1 atterpt) and after imoculation
of solxd tumour blocks {9 attempts) In 7
cases (No 2,9 10 12 14 27 and 32) seral
transplantatron of turoour thaue was possible.
Tbe mumber of tramplant gentrabom
shown 1 Table 1 Two serhlly grown tu
mours (No. 12 and 52) are being contunued
and further study fs beurg made. The remam-
ing serally grown tumouns failed at some
stage or were wilfully ducontinued.
4 of 6 tumour trangplants dertving fram
the chotmd were acrepted and grew  but
serml trangplantatan was uoruccenful,

Fate of Tumour Grajts 1 Normal Littermates
Nesther primary tumour tisaee tramplants,
nor tramphnts of tunour twue after seral

pasage were accrpted

Growth Patterns and Macroscopie
Appearances of Tumour tn Nude Aice

In those mstances when ipoculs of meta
stascy from malignant metanomas of the skin
took, growth patterns were the same, both of
the pronary tramplant and of the sermlly

RESULTS
Fate of Tumonrgrafts in Nude Mrce

Table 1 records that the tumour timue
rsTaplanty were sccepted by the mude mixce
in 14 of the 32 experiments.

Inocula of tumour cell nupemions (6 at
tempts) and sobid tomour blocks (7 at
wmpu) dermed from prnmary malgoant
melanema of the skin did not take.

inocuhn{mmnmfmp-lnnrymﬂg
mmmehmnmo((bekavcm-crqngd
ard grew in 10 of 13 exp Tale way

planted turmour Take of solid tumour
blocks was spparent efter 10-14 dayy, but 3-6
weeks elapacd before take of tamour cell ne-
pentrors could be confirmed. After both in
oculation methods, freely movable swelligs,
clenrly defined were seen at the inoculaton
ute. These swellings inerensed cvenly m she
up 1o the e of the death of the aoymals,
These growing tumours often attawned con-
oderable ze. The largest fumour 1a the series
mensured 25 X 30 X 30 mm and werghed
17.5 g at the death of the anfmal. The rate
of growth of wdvidual tumoun has been

mmmrEE«ﬁmmindhmcm.n_bedn,_h
of the anumnls (Fig. 1)

fumonrrs appeared to be encapralated in
the subcutancous space, and could exsily be
enucleated. On crom secthon some toroury

abaenied both after injecton of tumour cell

ppeared lght grey in cobmr with no prg
mentation, while other digplayed brown black

1
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Fig I Low power view of bhumsn malignant
melanoma of the eye 43 days after trrouplantation

the raboutancoas space 36 x H & E.

pgmentation. When tumours measured mare
than 5 mm 1n diameter central necrosn was a
cammon finding Tumour growth was always
local. and metmtases to lymph nodes ar
orgam have nesver been observed.

The larger tumours were an inconveruence,
but otherwise without effect on the animal's
gereral condition Sunvinal tume under the
described conditions was between 4 and 6
months, Le. 2-4 months after tumour 1nocu
hation. The anunals 1n which tumours took,
dsed with symptoms of the wasting syndrome,
Jjust a3 do their untreated nude stba.

licrascopic Appcarances of Tumonrs m
Aude Mice

Hutolomcal studies showed that tumoun
lay in the subcutaneous space deep to the

12

panniculus musculonn, resting on the ab-
dominal musculature (Fig. 1)

The tumour tisuo was solid, often display
iog an alveolar cefhular arrangement, Ex
tenshve centrnl necroses of the larger tumours
were often scen and these areas were nehh
iofiltmted with polymorphnuclear gramuto-
cytes. All the tumours which took had sparse
stroma, and cnly jolated monomuclenr cell
WeTe KoL

One tumour {No. 12) duplayed local in-
filtratlon of the strated rmusculature and fatty
tessue, All other tumours, wrespectrve of soe
were fully defined, surrounded by n condensed
layer of ¢ tmsue No Inffl of
blood or lyruph vesseh could be demonstrated.

Histological appearnnces of the ongiml
donor tumout e, and of the same tumeour
after pnmary and scrml transplantahon were
identical withm the Limits of the study Mela
nin content was also as in the origmal donor
tumour No differences could be pointed even
in the tumour tssue which had undergone
many senal pamages (Figs. 2-3)

When tumour tramsplants did not take the
wmnocula shrank, and could dmappear com-
pktcly In some instances smalt often darlly
plgmented swellings penlated.  Hrtologweal
study of thewe tumour remnants showed
macrophage nfllimted necrotic tisve often
rich in melann, but a total abeence of turour
cell,

DISCUSSION

It & found that metastnses from malignant
melanomas of the skin can be tramsplanted to
the nude mouse with a high degree of succes

Fig 24 & b Section from onginal tumour donos
material of cass No, 2 (a) and mouse grows

)

mach allke 330 ¥ N&E

Fig ak b Sections from operathe mecimen of
case No. 52 { ) and 4th trammplant geoeration b=
ude mice (b) The histologeal appe rance sad
the meliain coatent of the mouse pas veed tumost
fa | acrordance with the haman donor materis!
350« HEE
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(10 takes m 13 transplanmtion studies) 7 of
these tumouns survived 3 or more serlal pos-
mages in the mude mouse, and two such tu-
mours continue now after 41 pasages to date

By contrast none of 13 tramplantations of
primary malignant melanomas of the skan was
succenful,

4 of 6 transplantations of twsue from pn
mary mabgnant melanomas of the eye were
succenful, but none survived serml trams-
plantation,

A ponible explanation of these comfhctmg
results 13 difference in stroma content of the
tumours, All metastatic tumours were very
poor in stroma, but the primary tumours of
the shin consisted of ulands of tumour cells,
surrounded by a nch connectrve thsus stroma.
Thus tumour diffunon putmton mmediately
after transplantation mught have been af
fected, Thus contention 18 to some extent mup-
ported by the succem 1n tramsplantation of
primary malignant melanonms of the eye—
thess tumours having very scant stroma.

This marked difference between take of
prmary and ic mal 1
of the 1kin conflicts with the findings of other
authors, Thuos Sordet ¢t al. (17) made mela
noma tramplantations to BALB/c mude muce
and report successful take of 7 of B metzstatic
tumours, and 4 of 6 prnmary melanomas of
the shin. Two of these later tumours were
succenfully serally transplanted (Sordat B.

)ptnonnl communication 1974)

by Sordet ¢t ol (17) and aho 1n previows
expeniments with the nude mowse involving
transpl of ad from the
colon and rectum, epidermoid carcinoma,
and Burktt s lymphoma timue (12-15)

Giovanclle ¢t al. (3) lound differently
They Injected nude muce wath cell cultures
denved from human malgnant melanomas,
and observed local sprend of the tumeun,
which metastismed to the regional lymph
nodes, and in one instance lung metastases
were secn. Grovanells et al (7) also reported
metastatic spread to lymph nodes of human
malignant tumouns drrectly transphinted to
nude muce, In pomible explanation, these au-
thors propose that there could be differences
in the general condition of animah and
surviva] bme The back ground strain of the
nude mice might also be sgnificant Giors
nella et al. (7) wed outbred CS7BL/6 and
Swis nudes. In the present study and In
Sordat et ol 5 (17) study nude mice in a
gene transder to BALB/c mice were used.

Humon malignant melapoma hay been
studied in other heterotransplantation s
temmns, for example the anterior chamber of the
&ye in guinea pige Seven of 10 transplants of
metastatic melanoma “took” but three trum-
plants of malignant melanama were
unsuccensful (Greene (8))

Bradford Pattersox (2) reported that 6 of
14 hummn malignant melanomas could be
serully trumsplanted 1o the cheek pouch of
) In all but one animal, cortson

The rate of growth of pl d

was a pre requnite of tumour

abo vaned extremely M lc skin mela
noma timre grew rupidly whereas that from
primary tumours of the ey grew extremely
slowh These growth patterns are in accord
ance with cliniea] experfence of the respective
tumours.

Hutology of the transplanted tumours was
1dentical wath that of the onginal human
tumour even ofter many pasages The major
ity of growing tumours remained defined
without tendency to local wnfiltration. In one
imtance, however (case No 12) local imm
won of stnated muscle and fath tusue was
seen. Datant metastases to hmph nodes or
otg:mm:nrmtrobscntd.'rhnhufwnd

14

tnke ¥ ihams et al {18) reports sumflacly
thﬂt40[3mabgmutnthmﬂlpﬂ~lulb€
drekpuuchofhnuwmnnduhod-ntd\e
results were best 1n cortrson prepured animah.
No attempt was made to scrally transplant
turnours.

. b

tanted
p a nom

et al (1) tr
ber of different human tumeurs 1n thymecto-
meed irradiated and anulymphocyte serum
treated mice 13 of 16 malgnant melanoma
transplants grew but po attempty were made
to transplant tumours senafly

After cultuning of cells from hunun malig
nant melanomay, Malherp (101 repotts 2



paccenfub N m beo-

Serual
mmdmwmmtdnﬂ
transphptations were thereafter succenful m
up to 12 pasages n gmilarly prepared neo-
pata] rat recipients.

Cobb (13) traosplanted dlffersnt Inaman
maﬁgmnlhmmniinthc \; room

and of human tumor cell
CAnﬂ.'rRa.!l 958543 1974
“Node & pew bairlem gene

8 293309 1566,
Guoveaslle, B C., Yim, § O., Morgex 4 Ca
S & Wiliems L. ]t Briel com~

antith: scrum treat
uilnnntut.&u{ﬁm“-‘?h”u“fpm
rmalignant melanomas of the ikm were ac
cepted, but no report 13 made of any attempt
3t seral transplantation,

Ting, 1t s apparent that smilar degrees of
succem have been attuned in other tram-
plantaden model systerms s In the mude
mowe sptem, The hatter anmoal, however
differs from all other in that no form of
preparanion i necemary Operatree prepara
tlon, cortwon trestment and other form of
Immunonuppresson, comtitute An extra group
of varsbles which could be thought to com-
pleate interpretatron of results Furthermore,

between the findings of different research
workers. The nude mouse b yuch a new la
boratory snmmal that the majority of studies
lutherto can anly be described a pilot studies,
but alresdy there are pointers that the animal

may preve to be an excephomlly vahmble
resenrch animal

Thin work was mppocted by gramts from the
Dexuk Cancer Secwsy the Damish Medwsl Re
sarch Counell aud P Carl Prieviens Foundation
Tor excellent techuical sasirtance I wich to thank
M. Aarget Backsted Aim Axnemari A echisen
and AMr Olnf Rermumex who took carm of the
AN mah
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(10 takes 1n 13 transplantation studies) 7 of
these turmours survived 3 or more senal pas-
sages 0 the nude moute, and two such tu-
mours conturue now after 41 pamages to date.

By contrast none of 13 trarsplantations of
prmary mahignant melanomas of the skin was
succensful.

4 of 6 tramplantations of twue from pn-
mary mallgnant melanomas of the eye wero
succemful, but nonc survived seral trans-
plantation.

A pomiible explanation of these conflictmg
renults 15 difference in stroma content of the
tumours. All metastatic tumours were very
poor 10 stroma but the pamary tumours of
the skin comuted of ulands of tumour cells,
surrounded by & nch connectrve tmyue stroma.
Thus tumour diffumon mutntion mumediately
after transplantation might have been af
fected. Thn contention b 1o same extent nup-
ported by the succes in tramplantaton of
primary malignant melanomay of the eye—
these tumours having very scant stroma,

This marked difference between take of
primary and metastatic malignant melanomas
of the skm conflscts with the findingy of other
authors. Thus Sordat t al. (17) made mela
noma transplantatiom to BALB/e nude mice
and report succemsful take of 7 of 8 metastatic
tumours, and 4 of 6 pnmary melanamas of
the akm, Two of these later tumoun were
succenfully senally transplanted (Sordat B
penonal commumention 1974)

by Sordat «t ol (17) and abo in previow
expenments with the mude mouse luvohang
transplantatron of adenoanrmnoma from the
colon and rectum, epidennoid carcinoma,
and Barkitt s lymphoma twse (12-15)

Gropanella et ol (5) found ddferenty
They mjected nude mice with cell cultures
denved from human malgmant melnomen,
and observed Jocal spread of the tumour,
which metastenzed to the regronal lymph
nodes, and 1 one instance hmg metasteses
were seen. Grovanella et al (7) abo reported
metastatic spread to lymph nodes of human
maligrant tumours directly transplanted to
nude mce, In pomible explanation, these au-
thers propose that there could be dufferences
1 the general condition of ammal and n
survival tune, The back ground stran of the
nude mice mught also be sigmficant. Giore-
nella et al. (7) used outbwed C57BL/6 and
Swin rudes. In the present study and m
Sordat et a5 (17) study nude mice in 2
gene transfer to BALB/c mice were wed.

Hummn malignant mehinoma has been
studied m other heterotramsplantation s
tems, for cxumple the antenior chamber of the
eye m guinea piga. Seven of 10 transphants of
metastatic melanoma “took  but three mans-
plants of promary t melanoma werT
unsuccensful (Greene (8))

Bradford Patterson (2) reported that 6 of
14 human omlgnant melanoma could be
serially tramsplanted m the cheek pouch of
h In all but one anmal, corthen

The rate of growth of t pl d tumoun

also vaned extremely Metastate akin mela
noma tmsue grew rapidly whereas that from
primary tumours of the eve grew extremely
slowly These growth patterns are i accord-
ance with chinxcal expenience of the respective
tumours.

Hutology of the transplanted tumours was
sdentical with that of the onginal human
tumour even after many pasages. The major
ity of growing tumouns remained defined
wthout tendency to local wfiltration. In one
fnstance, however (case No. 12) local inva-
non of stnated muncle and fatty trove was
scen. Distant metnstases to lymph nodes or
argans were pever observed. This is as feund

14

preparation was a pre-requunte of tumour
take. I¥illiams et al. (18) reports smilatly
that 4 of 8 maligoant melnomas grew In the
chwkpmmhofhammmdnhoﬂmtﬂt
results were best in cortison prepared animals.
Nonncmpt\mnndntumllylﬂmphm
tumours.

Berenbaum et al. (1) tramplanted a noe-
ber of different human tumours wn thymecto:
mired, irradmted, and antilymphocyte serum
treated muce, 13 of 16 malignant melanoma
transphants grew but no attempts were made
to tramsplant turmours serially

After culturing of cells from huran lm-"S;
nant melanomas, Mukherp (10) reports
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LIGHT MICRO(SCOPIC AND
ULTRASTRUCTURAL OBSERVATIONS ON
THE SHORT-TERM EFFECTS OF ETHYLENE-
1 HYDROXY-1, 1 DIPHOSPHONATE (EHDP)
ON RAT TIBIA EPIPHYSIS

Axx Laxssoe and Svee-Eaik Lanssox

D of Ol hology Faculty of Ox Unfrendty of Lund, Mabm®
#md Department of Orthopedic Burgery Faculty of Mediane Unbrersty of Umed, Sweden

Larmon, A. & Larmon, 8. E. Light mi te and ulf 1 on the short
term effects of ethylene-1-bydraxy1 1-diphorphonate (EHDF) on rat tibia epiphysts. Acta path,
soicroblol. weand. Bact, A, B4 17-27 1976

Eiybene-tydrony- 1 1-dipbosphoaat (EEDP) voax admb Intraperttencally to ooe-day
old rau at a concentration of 30 and 40 me/kg body weight/Injection. Two groups of anhmals
reeehed lour doses, teepecthaly cver & 4d-hour-period and a third group recehod two hrgh
doses with  13-howr interval, the total smomty corrmponding to 30, 40 and 20 mg/P/kg
body welght. Animsle in the first two experimental groups thowed increased width of the
bypertrophic sone a1 compered with normal controb and Iack of calelfied septa within the
200w of provisional In the cale ozs, persitent atypical chondrocytes
were present and in the wpta p lugge number of matrix vesicles which hardly ever contaimed
wny crpal The grousd substance of them mpta contalned {me precipitates, peobably re-
presenting proteoghcan cotrphexes which were not sen novmally In this vorne To tha third

thucrnﬂqubyth-mdnﬁnhw{&hthomvuiﬂmhhw
Lh:lthcunplnrﬂmumdmuldlthumﬂaﬂdm-dmin}ﬂnuwdhlghduu
of EHDP ia riro are not restricted slely to the etngs of aystal formation.

Key woeds  Dipb cxrtilage  caleifi 1 matrie,

A Lammon, Dept. of Oral Histopatbology School of Dentlsry Usl enity of
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marked m ortro effect on cal
have 1 ou aldum hydroxy-

much attention m recent revearch on ologc
alaficaven. These compounds contain the
P-CP Imlage and arc ths related to in-
organie prrophosphate (P-O-P) Both have n

T Acw pih. micrawsd. Hued. Soct. A, 4, 1

apatite growth and dmolution (for reviews
e Russell & Fleuch 1970, Russell & Smith
1973 Flaxk o a 1973) Unlile pryrophos-
phate substances cantabg the P-C-P bond
cannot be hydrolysed biologically As predict



ed on the basa of tn otro studies, drphospho-
nates such as disod etidronate (disod

Flgr. 1-4 are from normal control anlmals, Fig |
b & Light ml ie picture. Figr 94 are ehectron

ethene-1 hydroxy 1 {-dipbosphonate, EHDP)
interfere in oo with bone destruction as well
a1 with mincralraton (Kimg et ol 1971
Flousch et &l 1973 Larsson & Larsson 1973,
Ruusell et al 1973)

At the Light mucroscopic level, high doses
of EHDP given to experimental anmals (10—
60 mg/kg body wemght/day) result In the
formation of wide cateoid searms nnd lack of
cartilnge  mineralmation 1 the eprphysenl
growth plate (Kmg «f al. 1971 Russell et ol
1978 Schenk «t ol 1973) However the
postulated wolated effects on growth and dis-
salution of apatite crystal have become a
matter of some dipute It has ako besn sug
goated that EHDP interferes with alkaline
phaosphatase (M dltgens et al 1973) mem-
brane tramsport of calerum (Guillend ot al.
1974) collagen fibrillogenesy (Larsson 1974a)
ard also with glycosaminoglycan syntbens 1n
the epiphysen] growth plate (Larsson 1975)

The cntieal blood concentrution at which
EHDP will interfere with depontion of cry-
stalline hydroxyapatite has been calculated
to correspond to o dose of 5 mg EHDP/Lg
body weight (King «t al. 1971) At the ultm
structura] level inhitation of crystal growth
was observed 1n forming dentin at low doscs
of EHDP (2-10 mg/kg body weight Larson
& Larsson 1973) A complete lack of crystal
formation was seen at hugher doses of EHDP
(3040 mg/kg body wemght, Larsson 1974a)
The maun purpose of these studies was to test
the validity of EHDP as a specific whibitor
of apatite cryatnl farmation Such a specific
effect was, however not seen 1n the formung
dentin (Larsson 1974a) It by the aim of the
present invesbgation to gne a report on the
light mucrascopic and ultrastructural changes
m the epiphyseal growth plate of young mats
grven huigh doses of EHDP To our Lnowledge,
such changes have not yet been imvestgated
at the subceflulur Jevel

MATERIAL AND METHODS

Omne-day ofd Sprague-Dawioy rats, welghing ap-
prox. 5 §, were njected mitxpentoneally with 0.05
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micrograpi,

Fig 1 Light mlcroscople picture Musirating the
cpiphywal-metaphyseal complex in the rar tibla.
The f ones are {dentlfied PZ = peol-
ferathe 3ae, HZ = hypertrophic ame, CZ = rooe
of provisional calcification, Arrows = caleified tra-
beculae I the metaphyis Tolmdme blve uaa,
x 100

Fig 2 In the enlarged chondroeyte Yacunas (L)
of the by hle moe s

proceser (or cell rmamants) extend towerds the
uncalcified cartilage matrx (M) x 2200

Fig 3 The fongltudinal septa start calcifying ln the
008 of provhional calclficatlan. Roundich clmtens
of eryrtals are oheenved In the matrx of the depta
(srrows) X 4200

Fig fa. Matrx vesicle at high magnlfication, The
matrix of the vedeles b and amor
phows and the eskcles are enclosed by  triphe-
1 yered membrane. x 118000

Fig 4b Apaute anal formation starts withm Lhe
matrix vencler Caleification of the surroundiog
mastrix commences upon gromth of the el

apatlte. Arrow polnts mt stdl  halbl
membrans of vencle almost checured by ammie

crystale. x 118000

e fa wiine solubon contsining
EHDP* at & coscentratlon of 3000 or 4000 pg/T5,
md.hgm”nndﬂm(m-ml’/klhﬂy
jection. One group of raty was ghe

toc:lal!w:rlu}ocmn:-llbl?ﬂ—hrlmm-vﬂhe—
nrm'.h:m-ummjcﬂhnnmdnlz-hrlnmnnl
between the following injectioms, Another yroo
d-nlmlhmmeul»oknfrnmme{EHDPll
2 conc. of 4000 sy/ce. These Infectiom were ghen
wilhll.’i—h.\’lnmrv‘lLCmu'Dlmmh‘mmhﬂ
injected with the phymolagical
salino or wers left untreated.
numuchn-‘tbecqxrh:rncd[mp\mdhlk
coatrol

Tt:r.:;u;;r\m four [njectons of EFDP wer?
Lnkdmhndlnm-hxlnmtrxnhxhﬂ
nolnkcthmbdn‘kl‘llrdﬂhndwdthﬂ-
The rats were ansestbotired with Mebural snd
perimed fmllh)ﬂtbmlbm.hlhuxldltlnﬂl‘
\entrdcle with 0 1 per cent Prokam-HCl (Ferumes

A.ihlrunzhcl‘rmn-ndounbh(‘anwﬂi
Cincinnad, USA






ot ol 1967) [n 0.03 M cacodylate buffer (pH 7.2)
containing 0.2 M suctose Immediately thereafier
the antmals recehed a decond perfusion for several
minutes of ° per cent glatamaldehyde (Poly-scl
ences Inc, Wanington, Pennsyivanis,

epphyses was contlimed at 4 C In 4 per cemt
Idehyda In 0.1 Xt dyi. buffer (pH
7.2) for 24 hrw Rinsing, postfbxation, embeddmg
In Epon and thick snd thin sectioung wws per
formed 2 described previously (Lowcs 1974a)
‘The thick sections were stained with toluidine hine,
The ultrathin sectlons wers contrasted with oranyl-
lead or keft uncontrasted and examined in o Philip
EM 300 electron microscope at 60 or 80 kV

RESULTS

1 Controls

‘The morphalogy of the epiphyscsl growth
plate 1m the mat is well documented in many
repocts in which the general light microscopic
(Fig. 1) and subcellular features are de-
scribed. The ultrastructure of the intercellu-
lar scpta in hypertrophic and calkcifying zones
of the normal control anmmals 1s lustrated
1 Figs. 2-4 The below descnption n manly
concerned with the Induced ultrastructural
changes of the septa olmerved in the EHDP
treated rats while the cellular effects will be
reported elewhere,

2. EHDP Treated Antmals

A, Lght mucroscopic findimgs
changes were observed 1n all three expen
mental groups. Each ane of the mts receiviog
four mjectioms of 30 mg EHDP/kg body
weight exhibited mereased width of the hy-
pertrophuc zone (Fig 5) In the rone of pro-
vinoml calcification, most cartilage scpta.
secmed to be uncalclfied. However m arens
where cell of an atypical appearance were
olmerved (Figw 5 6) the sspta were aala
fied. In the metaphym, the calafied septa
were fewer and thinner than In the controls
and uncalafied ostrold and cartilage was abo
found 1o this regrion (Fig 6)

In the metaphyss of rats recerving four in-
Jccuumofmmgﬁfcﬂ)l’\tryzhm._ndpour
ly developed aalaficd wepta were obterved.

o0

Furthermore, there was no evdent calefics
tion of the cartlage septn m the rome of
provinonal cakcificntion. However in regions
where atypical cells were obeerved, caloified
septa smilar to those mentioned above (Figu
5 6) were present.

In rats recevmg two mjections of 40 mg
EHDP/kg body weght each mmall “islands”
of weally stmined cartilage or ostesd werr
found 1n the metaphym (Fig 7) These were
scparated from the zone of provinonal aalo-
ficaton by an area where calcified septa were
almost lackmg Caleified cartilage septa were
present, however in the zone of provmonal
alafication. The hic rone was ot
clearly widened in thn group. Toludme bloe
stalned matenal was present in the hcumae
where cell remnants are ot narmally sdeatr
fied (. Fig. 1) Granules mmilar to thos
normally seen m the prohferative zone were
observed within the lacunse (Fig 7)

B. Ultragructura! fmdmgs Rats recehmg
four imjechions of 30 mg EHDP exhibrted
uncalafed cartilage wptn and there was no
longer any evidence of a norml zane of pro-
vinanal calcificabon. In these septa matk
vencles were observed more frequently thas
m wpta m the controls (Fig. 8) Ciptab
were only occapamlly seen within these ve-
ncles. The matrmx of the septa was also more
densely-textured than that in cotresponding
areas 1n the control. Thu semed, at lemst
partly to be due to the presence of deposits
of & coancly-textured matenal (Fig 8 wmet)
There were no structures in the controls €or
respondmg to this matenal, No direct rele-
tionship between thi mater:l and the ves-

apatite crystals were vaible in the area which
mght be presumed to constitute the rone
of provisional eakcification under normal coo-
ditrons. Agam, the texture of the septal w3
trx was deoser than that in the controk
However the coarly-textured materlal t0
be observed after infection of 30 mg EHDP
was pot an t feature after

equally
Infection of 40 mg EHDP/kg body werght



Fip. 510 are {rom EHDP treated aximale.

Figr 97 are Bght microweople phetures, figs. 8-10 are electron micrographs.
Flsannlﬁm(mh}ccﬂomdiﬂm;ﬂﬂ)?ﬁ;bodywd:hﬂh}wﬁm.mm@k

sane hae widened. In the sowe of

provigonal
(arrows) intermingle with aress of caleified septa In the laster aress,

{double ¥rows) Normally the
x 80,

taon, aress withoat \hible mireralration
atyplaal

chendrocytes are presemt
look empty ln ths area (cf Fig. 1) but are now

chondrocyts
filed with ceffular remaants. Notice abo the lack of caicified septa in the metaphyseal region (M)

Fig & From s mt ghen four Injections of 40 my ERDP/ky body weight/injection. Hightr magnifica-
bon of arex IabeBed AT in Fig 3 Uncakilied osteold and cartllage Is present at the wpu

physeal border (arrows) Notice lacunas filed

with celluler remmenta (;

) % 160

Fy 7 From & mat ghen two Injectlom of 40 mg EADP/kg body welght/injection. Island (1) of oo-
caleified osteond o cartilage ln the metaphywal region b seen to be mparated from the epiphyds by

wooc lacking calelfied trabeculae.
granules smilar to thowe

‘The dersity of the matrmx m the latter group
of animals was mainly due to an mcroased
amount of fine preoptates m the groumd
rubstance \Mcrographs at higher magmifica
tan reveaked the presence of o fine mah-

fine fibrils (Fig. 9) Similar bt less pumerow

Eranules were aho seen m the cakifying septae
of controks,

are wen I the eplpbysh Toluxdlne-blwe

choodrocytes
pormally swen in the profiferath  sone of normal control animah are
present ¢ the periphery of the amse (wows) X 270

As regards mts recerving two Inpections of
40 mg EHDP/Lg body weight each, the Inte-
rest was focused o the *miands™ of uncale:
fied osteold or artilage 1n the metaphyms
(cf Fig 7) Degenerating were
wen centlly while the penphery of the
hlands was covered with osteoblast Jike cells,
There was no eviderce of cakaficaton of the
abundant matrix except for the appearance
of spatite erystals within matrex verscles (Fiy

21
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This Is from & mat ghen fonr Injections of 3 mg EHDP/kx body weisht/injechon The ares

Inset Higher magnlfication of an aree of the septal matrix fllgsimated fn Fig 8 Apart from veskdes
and fine fibrily, mases of & cosrvely tertured material n also present (arrow) The materia] b »ot

directly xasociated with the verdclrs % 60000

10) The appesrance of these veucles was
identical to that of vencles found 1 the hy
pertrophic rone of the normal control anl
mak. They were also umilar to thase abserved
m the other two expenimental groups de-
scribed above. fibrilh were present
in the matnx of the uylands (Fxg 10} Thewr
number was higher than that otherwse ob-
scrved 1n hypertrophic and caleifying mnes.
Fiteils were most nwnerows 1 the region
adjacent to the ostecblaxt like cells In the
area surrounrding the degeneratmg chondro-
cytes, fibrils were les numerows and the ma
thx was of an appearance very smilar to that
observed in the sbove decribed growup of anl
mals which recefved 4 X 40 mg EHDP

2

The Iacanar granules which by lght msero-
seopy were observed 10 the zone of provino-
nal calclfication will be the subject of further
studses.

DISQUSSION

Thers  still soms dispute about the ceflalar
actoaty and the detailed ml;n:\:ﬂula:‘.r.l;uqrf;:\e
terstcs of the epiphyseal growth plate

concept that degenerating hypertrophre chon-
drocytes ultimately dic has recently been
questionned by Holtrop (1972) who found
evidence of 2 cell actvaty beyond the oot
of provional calaficatron, When teeting the
pot:nmlclEHDPunipedﬁcm it o tnhibl-
tar of bologic calcifleation, an overall uoader
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F¢ 9 Froma mt ghem of
septa contalm yexieles and fibeile There is alo
phous material comnecied to the hoe

stiznding of the normal dynamics of the ex
pesimental timue 1 2 prereq tn order
that the results may be more accurately later
preted. With respect to the calelficaben pro-
cen per s extracellular matnx vesicles or
globules have attrocted much interest in re-
cent research, These vesicla appear mainly
in the longtudinal scpte of the hypertrophue
rone and they have beent ascribed an Infinute
role in the calofication procest by mitmimg
apatite erystal formauon {Asdersox 1968
1973 Bomwcey 1970 Thyberg & Fnberg
1970 Alcock 1972) The vesicles exhibit al
kaline phosphatase and ATP-ase setmaty
(Matswawa & 4ndrrsom 1971) It hoy alwo
been propowed that sme encler, due ta sod
phosphstase actrity would be of lvsosomnal
nature (Thyberg & Friberg 1970) Globules
cmular to those of the epiphywal septn are
aho present in early dentin formation. Alka
fine ghcerophosphatase as well as alkalme
Pyrophesphate phomhohy drolytic actnity at

Injections of 40 mg EHDP/Ag body welght/injectum. The matrix of the
an accumulation of amall grannla depodis of a0 wypour
Lbells (arrous, V = secicler) X 96000

the subcellular [evel 10 these globules have
been ilhatrated (Lareran 1973 1974b) There
1 good resson to belimve that the vewcles-
globules In calafyng cartilage and predentin
pixy 2 role m the injtation of the aalafintion
procem. Consequently this system = of great
Imereat in studies of the speaific mhihition of
mineralmation. Inhibiton of apatite forma
tion {n globulerreucles would be expected to
result in 2 kack of puneralmation also of the
wrrosmading matrox. Further evidence for mich

Lack of spatite cryutnls way a pronunent
feature 1 the EHDP treated rat in the pre
sent urvertigation. Mireralaation was mhibit
ed In matroe vesicles as well & in the inter
cellular eartilaginous matnx where a presence
of eryrtal notmally i3 to be expected. Forma
tron of crystaline hydroxyapatte has been
proposed to be preceded by the formation of
a0 #morphous precursor (see Termine 1972)
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or osteend “hland™ in an ammal ghoen two knjec

cartilags
tons of 40 mg EHDP/ky boty weght/tnfection (cf Fig. 7) Ortroblastdiko cells (0) cmer the perie
phery and an abundance of srall roundih bodies can be seem bn the matrhc
The aree nesrest 1o the cells b nch in collagen fbrlls Some of these werm to emanatr from the mrisce
of the cells (arrows) Clusters of apatite crystals are sen, but only within the elcles m the matris

(double arrova) % 34000

If the prmary action of EHDP & to prevent
the tramformation of amorphows calcium-
phosphate to crystalline an accurmibation of
J amorphous st in the EHDP treated epiphy
scnl plates would be expected. Stll an ade-
quate method by which to preserve this salt in
route clectron microscopy 1 not available
and, bence, our undentanding of the mor
phology of the salt remamu madequate (Ter
mine 1972) The coarsely textured matenal
which in the present study » found to be
localeeed tn the matrx of the septa could re
present such & mlt. Abernanvely the matenal
mught represent remnants of ruptured ves-
redes.

Fine predipitates were ahko observed 1n un-
calafied predentin in EHDP treated rans
(Larsson 1974a) The morphology of the pre
apitates which in the present study were seen
1n the calafying zone of the eprphyseal septme

24

(¢f Fig 9) rcwembles clomly the proteagl
can gramuks described by Eusemstern ¢t
(1973) and Thyberg ¢t ol (1973) These
authors stated that these granules were most

Larsson (1973)
creased mumber of such granules 1 the cakd
{ying zone in treated with high doses of
EHDP might therefore indicate an inbibited
degradation of proteoglycans by EHDP Ev+
dence of an EHDP inhibited synthess of m2
trx glycosaminoglycans in rabbat epiptrywcal
grmnhphtemnmhumnthbcmpn“
sented (Larsson 1975) It has been

by seversl authors that a degradaton of
the macromolecular proteoglycan camplerss
mught be on integral part of the cufaficatkn



procen {Campo & Tourtelotle 1967 Bowmesr
1968, Howell ¢t al. 1969) The present ob-
mmmmvltlb.ltEHDmeghthnmﬁm
with cakificabon abo at thn level bendes 1t
mecific mhibitory effect an apatite crystal
formaton m two a1 reported
(Larsson & Laysaon 1978)
Transport of cakium and phosphate to the
matrix vencles has been conndered a pre-
rtqumtefmthnfmmdcxy:umnsul-
cum phosphate in thess sbcellular const-
tuents, So far the mechanumn of wch a
iy unknown. With respect to the
effect of EHDP the results obtaned by Gull
lend ¢ al, (1974) may be of egmficance.
These authon found evidence in rupport of
the awumption that EHDP may interfere
with membrane tramport of calcrum. Such
an ingerference, perhape alw with the moo
branes within the matrix vesicles, would be
expected to result in a lack of aystal forma
thon. As regards phosphate, the wdex has been
advanced that an alkalme phosphatase ar an
ATPas would contral phorphate traneport to
the veleles {Anderson 1973) In an excellent
review Alcock (1972) nummarized the cur
rent concepts of cartilage eaklification, em
planmog 1o partieular the role of alkaline
inorganic pyrophosphatasc (PPase) and ma
trix vencks. Evidence hat been presented
that & PP phorphobydrolytic entyme m saso-
cated with the membranes of the dentinal
globules (Laruox 1974b) M 3ltgens ot ol
£1973) demonstrated the competetres wnhibn-
tion of a PPase from hamster moln by
EHDP Therefore, 1f the function of puch a
PPase were 1o supply the globulesvemcler
with phowphate compounds for the initm]
formation of spatite It might be expected that
sdminhtration of EHDP could interfere se-
verely with this process. At present, however
it seems hardly poalble to ungle out any spe-
cific factor by which the changes observed
wn EHDP treated numah might be ex
plamed.

Matrix vesicles are cootinuouly formed m
the epiphyseal growth plate and it s obvious
from our findings that EHDP does not inter
fere with this cellubir process. Our cheerva-

tion m EHDP treated animals that the mum-
ber of vemches s mcreased 1 the rane where
calaficaon normally Is to be expected to-
gether with the findmg of an accumulation
of hypertrophx chondrocytes lend support
to the hypothesa that the matrix vencles are
produced by Irving cells and do not represent
remnants from dying el The

of these celk induced by EHDP
could be due to an inhibited mineralbation of
the septa and a disturbed cell mugration.
Since the vencles no longer become em-
bedded in orystalline apatite i the surround
ing unealafied matrhx, the resultsnt accomu-
lation of vedcles could grve the false impres.
sion of sn meresaed total number of vencles
formed by the chandrocytes.

Schenk et al (1973) found mineralmatan
of the cartilage to be mhibated
within the first few bours after each of seve
ral injectiora of EHDP Thit was followed by
a recovery penod that resulted fn atep-lke
delineations which marked a temporary arrest
of mineralk In *an inhit of bone
mmeralmtion snd recovery study” King of
al  (1971) reported mawve amounts of
osteold tiwuc fn rats given 30 mg EHDP/kg
body weght/day for 28 days, These lesons
bealed within a 8 to 6 month recovery pe-
tlod, only minor remnants of ostecd being
left uncaleified sn the tmus. When EHDP
b adminlstered for Jonger perrods of tone, an
1nterference with vitmmin D metabolsm rust
aho be conndered, at Jeast if EHDP u gven
1 high doses (Baster ot ol 1974) Kong of ol
(197l)com:d:ru:lthemech.mumofr:owcry
from o standpoiat of diffmuon, *Bleedmg of
EHDP” from the osteord and calesfled bor
den would permit calcificabian to start agam.
In the ctudy by Schenk ot «f (1973} mumer
aliaton was proposed to remume a3 the con-
m:nbdeHDPfenmﬂtht:rcr_lhﬂu

proc to the sl t in
bhalf life of EHDP “Cm Wj‘“’”“« o
nt 30 doys by Kong ot ol (1971) and at 12
daya by Michael ¢t al (1972) The remln
uf!.htdtcdmxdtldmrlyh\duted:mt!he
bpcﬁcnu{E[{DPwﬂ.la\aonfyltmpo-

rary inkibition of the epephysesl cartl
]




mineralimtion. Mineralimtion will reume
upon withdrawal of the drug Thu fs alo
supported by our above described findmgy 1n
the group of ammals which were given two
mjections of 40 mg EHDP/kg body wesght
each and hilled 32 hours after the last
jechon, In these animah, remnants of un-
calcified cartilage were identified n the me
taphyms. However at the periphery of these
remnants, large amounts of collagen were
present, and there was alio evidence of cry-
stal formation in the vencles, The presence of
collagen o not surpriung This 13 the rone
where osteoid formation normally tales place.
The appearance of crystls 1 the vencle
would seem to indscate @ resumed minerals-
zmation. The fact that similar uncalafied
“islands™ were not observed in the other two
groups of expermmental anrmals killed 6 hours
after the last injection of EHDP is not canly
explained. It could mdicate that s perod
longer than 6 hours s required for such ma-
tnx wlands” to form in the metaphyss in
the presence of EHDP It could alwo be re-
lated to an inhiluted synthess of matnx gly
cosarmnoglycans (Larsson 1975) which could
alw explan the lack of tohudine-blue stan-
1ng observed 1n the “nlands”

The collected data about the effects of
EHDP seem to indicate that EHDP acts at a
level where the imuhal depomtion of crystal-
line cal phosphate pormally 13 expected

tron microscopie facilitier for part of this ket

gation
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chondrocytes delrtenowly affected by EHDP
or “resctrvated  chondrocytes at a stage of
tnmformaton nto bone cell (see also Hol
trop 1972) 1f so EHDP in the doses med
m the present study would have a much more
complex effect on califying tiwnes than hut
herto anticipated.
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RENIN INACTIVATION IN PITRO IN
NON PREGNANT RABBIT UTERINE
AND KIDNEY TISSUE

Jomonn Jomomxax

1 Medicine G b

The Univenlty Institute for E

1

fn cro in

rabhit nterine and kidney timoe

1, J Renin L

Acta path. microblol scand. Sect. A, 8¢ 28-32, 1;76‘.

In dices of non-pregrant rabbit uterus, renin was gradoally kucthated durfng Incobstion in
tirg at 37 Q, for 44 bhowr, The percrntual mts of inactivation (40 per cent/44 boum) wae,
however only about half of that found in uterme alxes from pregnant and post-partum animels
desfte the fact that the endogenow renin concentratom wis much kerer In the non pregrant
uterl In control experiments with kidneys with the same high renin content s in the pregoant
uterf only about 30 per cent of the renin was nactivated in 44 hours

Key words Renin macthvation nteros kdney

Jwegen Jergensen, The Unbvendty Institate for Experimental Medicine Nere Alle 71 DK 2100
) Denmark.

Recetved 7 vil75 Accepted 7 73

In a previows paper 1t was demonstrated
‘hat alices of pregnant and post partum utenus
ncubated in rro had a considerable ability
0 mactrvate thewr o8 renm content
(Jorgensen 1974b) In slices of remal cortex
mly & alow decrease 1n renin wat seen,

The mm of the present study was to inves-
1gate whether or pot a amnilar jpactrvanon
f remun took place during inrubagion of
swormal noo-pregnant uterine and Ledney
tiue {Part I) The ability of timue remn to
diffuse 1nto the incubstion medium was 2ho
studied (Part II) The study mcludes a few
expermments with umilar incubation of tusve
from pregnant rabbits ar taken whortly post

partum.

MATERIALS AND METHODS
Aximels Uterine wall and remal cortex from 12
mnwnt,!p-m;nw(?ﬁ!hmd:hhdﬂl
pregaancy) and 3 post-partmm (about 11 12 a0d

wore removt] without saeptic T
\ddneys kept for 45 oo at 4 C before o

of the wea utitierd
whole suprrvaginal pert mufdlnﬂ‘-h

preparations incobated for
no bectermal gromth.

Preparstion and tarwbation of tisws shet L



titre fnactivation of terlne rewhn

Fig! Tha ta
The decreas with tuma of total renm (sices phu

from nonpregnant (slld) pregnent (dssbed) and
i dotted lines) ere aho

ere prepared from
and ncobated xt 37 Q pH 74 far O

wat

adpoted to £3-70 with 2 N
Bples of each Iacubatlon period
rpunted bn fucnbeton mediom
eratrdugation at 300 g for 10 min at 4
prepanations of wterio

wers oaly Incubated In triplicate, and In

Renia redrormmensasiey wis performed a3 pre-
wutly decribed (Poslun & Jorgensen 1974) The

Standerds and Centrol, Holly Hill, Landon.

Celenlatran of Rewsn Contont b Tions exd

Inlred

Thewo shets the repin concentration I the
after wa

RESULTS

Part I The Totel Remn Cortent in Shoes
plus Incubation Medrum dunng Incubation

a) Uterss In the nox pregnant uterus there
was a decrease 1 enxymatically acuve remin
froem the start of the experents cootinuing
for the whaole 44 hour mcubation period
(Fig. 1) After 7 and 20 hours there was &
decresse to 2 mean value of about 80 and
70 per cent, respectively of the imtlal
amounty. After 44 hourt 1t had decrensed to
about 60 per cent. One ot the 8 experments
differed from the others, ghowmg an merease
170 per cent of the lnitial amount after
20 hours mcubation. The imtal remn con
centration varwd between 0.5 and 3.2 (mean
15} GU/g tmuc. These ddfferences hed no
:Zamrentmﬂmncamthorda&wd:anmm

A few expenments were performed in
pregraxt utenn, No kom of remn was ob
served after the st 7 hours of meubation,
Upon further incubation the renin content
decreused 10 about 80 and 30 per cent of the
mitstl amounts after 20 and 44 houre of m
cubation, respectrvely This decremse m renin
v idemmeal to, although Alightly slower
Mmhﬁﬂmmhgmmm

9



(22 I n “
Hamy,

Fig 2 The in cvitro inactivation of Hiney remmn.
The deeresao whth time of total renin (slices plus
medivm) Symbals ay in Fly. 1

The mean values of all expenments (N = 7
utenn removed between the 26th and 31st day
of pregnancy) (previcus and present) are
given m Fig 1 The ital reun concentra
troms were 12-34 (mean 24) GU/g tisrue.
The expennments were abo repeated with
post partnm uteruy. There was 2 decrease m
renn a8 previondy found o all cases from
the start of the experiments and continuing
with a rather constant rate for the fint 20
houn, after which the rate decreased. After
7 20 and 44 houns there was a decrease m
remn to about 75 40 and 25 per cent re-
spectively of the inital amount. The mean
values of all experaments are grven 1 Fig 1
(N =7 uten removed between 10 and 53
bours post-partum) The inrtal renin com-
centratians were 3 6-33 GU/g tosus (mean
14)

b) Kidney cortea In 7 kodneys from non-
pregoant ammal there was a slow decroase
n total remn durmg the 44 hours of
cubation to about 75 per cent (Fig. 2) This
n wdentical to the dearease sern n the
previows and 3 addidonal expermmenty wsing
kidneyr from pregoant (N =5) and post
parm (N = 3) animsh The mean values
are grven o Fig. 20 The mnjual remm con

30

centrationy vaned between 8 and 27 (tean
16) GU/g taue.

Part II' Dustribution of Remsn betwsen
Trowe and Incubated Aedrum

8) Uterws Using non pregnant wterus the
total renin 1n the medinm was 0 1-0.2 and 10
one case 0.5 GU/g timue at the start of the
experments, Thus merensed slightly to about
0406 GU/g tisue at 44 bours wath mast
of the merease occurnng dunng the fimt
7 hours of meubation (N = 7)

Although the amount of renm present fn
the mednmm was remarkably stable through-
out the mcubation, the fraction thu composed
of the total mmount was, however imncreasdng
froen 7-17 per cent to 40-85 per cent at the
end of the 44 hour incubatinn. The mean
value of all expermments » thown in Fig. 3
Thus, the decresse m the total renm content
(Fig 1) was coused by v decrease in the renin
content m the tmrue dlicer

Usmg pregrent uterus the amonnt of renm
present 1n the mcubation medium was abo
constant during the incubanon with values
between 0.8 and 1 6 GU/g tuwue The relatne
amounts of refun present i the medium sbo
did tncrease 1 these durng meubmtion. They
were imtally (N = 5) about 8 per cent and
at 44 hours of ncubation the mednmm con-
mmed 13-65 per cent of the total renin con-
tent (N = 8) The mean value of all expert
ments is shown 1 Fig 3

Using post partum aterus ienpcal rewlts
were obtaned. The remn content in the
medium was rather comstant during the -
cubatron wath values between 03 and 15
GU/g timue. The relatve amounn of rean
rose gradually fram 5-20 per cent to 20-100
per cont at 44 houn (Fig 3) of incubation
N=17)

(b) hidney The remn costent of the [n
cubation medimm m all preparations from all
states of pregnancy increared gradually do-
rng mcubabon from 0.2 GU/g o at the

of the incubatsan to values between
15 and 10 GU/g timue alter 44 houn of
incubation, The relatve amounts of remn f8



Fig 3 Rewin i the inenbation wrdium. The relath 2mount of renin peesent 1n the Incubatiop medfum

with time for

with yteras (teft) and kidneys (cght)

Mesn values are gren from noo-

pregrant (sofid) prognant (darhed) and post-partum exporiments (datted Lnes) The ber indieate
1 SEAL

the Incubation mednun incressed gradually
from about 1 per cent of the towl © 25-60
pet cent during the 44-hour incubaton (Fig
3) (N =6, 4 and 5 usiog kudney from non
pregnant, pregnant and post-partum ammals,
respectvely)

DISQUBSION
1n previoms papers it was d d that the

ever The rclative Tate as well as the absolute
amount of renin wactrvated was hoghest 1
the preguant and post-partum uterus with the
highest renin concentrapoms, Tha Indicates
that the mactivation mechanlm was st
mulated 1 ths conditon. It should be re
membered, however that any rate of n-
actrvanon seen m this type of experument may
be the result of a simultaneows generation and
mactaton of renln.

rapd and pronounced fall of rabbit uterms
renin which occuns in vive duning the ymroed!
ate post partum perrod could not be explaned
by a release of the renin to the blood stream.
It was further demomstrated that pregnant
and post partwm rabbit uterus had a coo-
sderable nbility of thelr own o insctnate
renin during an incubation sr ritro (1 2)
In the present study tho e rutro macthation
of reun was abo demoostrated 10 normal
non-pregnant utenne and Lidney thwre,

The concentration of renln in the pregnant
wtemuns 8 far higher than fu the non-pregnant
uterun. If the imctating enryme sytem had
he aame capacity In these two condition one
would expect the relative mte of macthation
to be equal to or higher for the kwest renin
concentratiens. The opponte was found, bow

This work way smpported by gants fram the
Devith M dise{ Rassarch Cowncd, Fomden il

Lagrridenstabens Fremme snd

Herts Leget (to Jorgem Jergromen) and King
Christiss X Foundation (10 Jera Bing) Vaduable
#ifts of Badlbin and Folleyelin from Dumes snd
CTBA, rypecthrely are grute{ally acknowledged.
The a thor whbes to thank Kned Riemeris
amirtance with the
‘bacteriological nvestigutions, X wd Poslox LD
for valosble diecusmion and Mim H Ue Petersen
for aluable technical amlstance.
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ENZYME HISTOCHEMICAL STUDIES
OF RABBIT BILE DUCTS WITH
AND WITHOUT BILE FLOW .

G E. Huoour, J A Hanssay,
HiarasTeaw and | Vaxs

Tt Depertment of Surgery and Pathology Lund' Hoepital, the Department of
Pathology Wﬁwuwumdmm

Simert, G, Hamtmar F., Fanmon ] A., Higoatrand, I & Vang, J Baryme histochemical
stonllas of Tabbit bile docts with and without bile flow Acts peth. microblol. scand. Sect. A

84 3339 1976

The blitochemical entyme patiern Ik normal, estra-hepatic bile docts from rabbity was gruched,
A difference betxeen the duct eplthelizm sod the crypt epithelnmm waa poted malaly in the
activify of gamma-glutamyltraneprptrdase and alkaline phosphatase which only stained posk-
tively fo the erypr. No differsnce from the normal exayma patiern wm poted after dhersion

of the bile flow for up to 30 deyr

Key words Blle doctn bile flow enrymie histochembstry
G Simert, Eir Klin Lamruttet, Lond, Sweden.

Rexehoed 290001973 Acteptod 29 HLYS

The funcnon of the extra-hepatic bille
ducts other than the obvimu functron a5 bile
carrying ducty o largely unknown, Histologi
eal stirdies of ther structure are few and m
most cases old and the enryme histochembatry
seerm to have been inveatrgated only oces-
sonally The effects of dneruon of the bile
flow on the structure of the common duct
have not previowly been rhdied by enzyme
Tastochemical tec!

In the present im esthgation, the pattern of
10 enxymesy fn walls of extr hepatic bile
ducts in the rabbit has been studied. With a
view 10 fnvestignting whetber the bile had
aoy mfluence on the enzyme pattern, the
ducts In a separate group of rabints were de-
prhed of bile by drversian of the bile flow
The enryme pattern was studied hustochemt

3 Act potke i ohied ecomd. Set A, M, 1

cally and compared with that of the bile
carrymng ducte

MATERIAL AND METHODS
-
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doct wa resoved and fromen ko Ggudfued natural
o and wored 70 C for latar preparation. A
Thas rabbity (N = 7) wern fasted ovemight In
the moming they were anaerthetied with mebe
mal sodlum. An wpper midiioe Incidon wex mad,
and the common duct waa carefully disected from
the drg temw A MK lgature waa ted
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4demosee tnphosphatase displays a contin-
ouy border activity In the epithelium near the

Vary weak sctivity sosated mainly in the ewel walls x 1680,

umvuymmermnl\mlwnﬂsnndinth:

Inmt-n.Thuanwrym-mgmbrp'hbelmlu
ttwity In the bem) membrane and alm in the
stromal venel wally

Lrucine ammopepiidase shows no actvity
In the epithelfum, Thero b rroog lcﬁvity in

@ narrow subeplthelal rono o by to

conpective thyue cells.

Nox spactfic esterase shows even cytoplas-
matc actrvity 10 the epithelial celh and &
everywhere well-.pronounced, There # no ac
tovity elsowhere m the wall,

Dete glucxronidess demonstrates moder

the basal membrane. There s alo moden

:b"i‘hl" .cuwty}nthecymphlmuf

It u morce apy
TABLE | Enzyme Activitiss in the Commen Bis Duct of the Nermal Rabbit

Epitheliuan Crypis Wall
Phosphataw — + PR
Adenotin Triphoephatase + + P
Leuctoe Ami — — +4
Gamena Ghutaeert-Traxs-Peptidese — + —
Ackd Phosphatwse * * —
44 4 —

Noo-Specific Esteruse 444 e —_
++ +{+) +

R 2 +4 + E3

Mono-Amtno-Okbzee (+) (+) —_
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cally Otherwuse there i3 no activity m the
wall,

Sucainic dekydrogenase shows very strong
actrvity in the epithelium. In additon only
moderate activity in the vemel walls 1 noted.

Mono-amno-ondese daoplays very wenk
activity in the epithelium and Inugmificant
actrvity 1n the vemel wall,

Gamma glutamyl transpeptidase activity
can be seen m the cytoplasm of the epithe-
lum of a moderate number of the deep
crypts. In the rest of the epithelium and in
the otber parts of the wall there  no ac

Lactic dehydrogenase demonstrates even
cytoplasmatic activity in the epithelnm. A
certain increase m actvity towards the trana-
tion to duodenal mucom s noted.

Effect of Bule Flom Devration

After 24 boun a detinct infiltration especs-
ally of the outer parts of the common duct
wall by polymarfonucleated leucocytrs, was
seen. These showed actvity for alkahine phos-
phatase, beti-glucuronidase and acd phos-
phatase. This infiltraton started to decrease
on the tenth day and then dusppeared. This
coune of cvents i3 quite clearfy o respanse
to the operative traurna. No changes whatso-
ever m the appearnnce of the bile duct or
the actnities of the enrymes below the Liga
ture were detected esther 1n the lumunal part

/ormthem—ypuewn?:{]day:njtertheopu'l
ton.

DISCUSSION

There 11 dstinct evidence that the epithelum
of the common bile duct n metabobically
very actrve. The nature of the activity how-
ever 1 largely unknown. AlcAfinm & Kugler
{1961) were able to show that the bile ducts
of mouse, hamster mat, guinea prg cat, dog
and rhesus monhkey secreted a complex, part
of which was mucn. This secretion seemed
to orgnate fram the goblet cels as well as
from the lurminzal epithehum and the erypts.
1 on der Zypen (1972) found in electron mu
aocopic studies that the epithelium 1 the

38

arge extra hepatic ducts in man conmat of
highty xctive cels and that there are lage
capillaries immediately under the baml mem-
bnne.'l‘ln:mpnﬂ.nriumofutvpecqum.
ped with numereows pores indicating o heghly
active exchange procem between the epithe-
lum and the vascular system.

A possible difference 1n the funcbon of
the crypts and the luminal eprthelum B not
clenrly defined. The erypts have for a loog
time been comndered to be glands with gpe-
el secretory functions. Thu, however could
not be confirmed by McAfms & Kugler
{1961) Cohen (196%) wung the technique
of colchicin arrest, found that the majonty
of the mitoses of the common bile duct ep-
thelum 10 mt was found m the cryptr Chox
& Chow (1973) also showed that the mam
part of the regeneranion of common bile duct
epithelnmn after trauma emanated from the
aypa

The present study shows that there & a
dutinct difference between the enzyme pat
tern of the eputhelum of the crypts and that
of the honen. In the crypts there & an -
comtant actvity of gamma-glutamyltum
pepticdase and alkaline pbosphatese which 1
completely mumng in the hummal epithelim
The Jocation of the activity of the acxd phot-
phatase imdicates that at least some of the
lymnmhmrennlpnlponmnmthe
u—w,-puucomwmdmLht}mtm\hel\mrhﬂ
celly where the actmty of these enrymes ¥
ntuated more bamlly Thepe differences indi-
ate that the epithebum m the crypts ™7
have @ function different from that of the
epithelnm of the lumen. The findings mf
however merely reflect varying degress of
matunty of the cells.

Only a few hutachenmeal studses of e
extra e bile ducts are maiable ¢
Afinn & Rugler (1961) compared different
rpecies with regard to alkalme phophats®
and succinie dehydrogenase. They found s
cinx dehydrogenase in the epithelial celb of
all studsed specit. Studses of alkafine phor
phatase showed species differences #0d -
thefial actrity was ot obsered except n
dcg!w}ﬂcrm\gﬂcuvitybolhmﬂrhm‘



epnhdnmmdm!hccrypuwunm:d.’fhg
rabbfts In the present study thow till another
enzyme pattern, alialme phosph

change up to at keast 30 days alter bile flow
drverion,

actvity
belog present only m some of the crypts.
These types of species differences are well
known from other gtudies, for instance from
rtudses of the hver To our knowledge, the
enryme pattern 10 man has ot been studred.
Chax & Gibson (1971) showed the enryme
dotrlboton m rats which corresponds very
much to our rewults As mentloned above,
Tawever there are differentes m afkahne
phosphatuse activity mnd alxo in the activity
of lucine aminapeptidase which seems to be
low in the bam] membrane of the rat, in
coatrast to the high actrvity in rabbits.
Very few studies have been carnied ot o
sxcertatn whether abeence of bile flow ha
any eflfect on the wall of the hile ducts
and their functional state. How (1961) usng
light microscopy studsed the effect of accele-
rated and reduced bile flow m guines mg,
but dd not find any change m the epithelum
corresponding to variations in bile flow Chou
& Chow (1973) observed no changs in heal-
g ability or ermyme pattern following he
pauc duet hgation 1 mitx The present more
extenne erryme study confirma thelr results,
As far ag the actvity and finction of the
emthelum of the common bile duct can be
studed by emyme hatochemucnl methods
there ettt to be no functional or structuml

This profect was supposted by the Swvduk Cencer
Socety grant o 257 373-04X0
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THE ALVEOLAR LINING LAYER IN
EXPERIMENTAL PARAQUAT POISONING

Breor Roweamsax Gratz Grossaares and B Ivonas

Department of Pediatric Pathology Karolmska jukhuset, Stockholm, Sweden

Robertson, B., Grommamn, G & Ivemark, B Tho aleolar Iming layer In experimental pars-

quat polsordng Acts path. microtdal. scand. Sect. A, 84 4046, 1976

Rats were injectod with paraquat, 35 my/kg, end klled 8 or 12 howrs later Electron micro-

scoplc studles of the langy revealed degenerative changes in shveolar epithellum and abyeolsr

capillary endotheltum sfter 8 hours. After 12 hours, the aheolar lining liyer was cantaminated

with eeflular dehris from ing abveolar epithel Thia inatlon b probably
dble for the imactvation of hung surfs that can be d in eady sages

of experimental paraquat poboning

Key words Ahenlar Iming Isyer parsquat polsoning lung mriactant.

B. Robertson, Department of Pediatrc Patholngy Karoltmka jukbmset, 104 01 Stockbolm 60,

Bweden,
Recetred 10 vl.75 Accepted 9 viL73 liming layer Therefore, some additronal we-
The noxous cffect of paraquat (dimeth; chanum must be operating

bipyndyburndichlonde) on the L The present stady was underfalen 1o order
Jung bes been documented in several reports to make out whether or not ultrastroctural
(for review mee 10)
! In the rat, a sngle subcumnems myecnon coulduﬂerlmﬁmztphmmuufﬂlc"‘m
of parnquat, 35 mg/kg, leads to necroms of inactivation of pufmonary murfactnt i e
the ahwolar eprthelnm and the alveolar perimental paraquat pomonmng
capilary endothelum (B) As the destructive
proces wmvolves (he gramular preumocytes L AND METHODS
1t naturally interferes with the syntheas of MATERLA
pulmonary surfactant lecithm (6) Accord — Prefiminary Serin
ingly there 1 a gradual exhaustion of the Surface Properties of Alzeslar Wesk

1 wpply of pul Y “mufac experimen

. g make Spragoe-Dawley mn were kulled
tant”  with congequent alveclar collapse p . Injectlon of panquat
However anumal expermments have revealed mg/kg The Lungs were washed with 10 -
that ipactvation of the pulmonary rrfactant bymnmd-xyﬂmnmndmthmﬂd
lytta:unkuphcnnlrndyndthmnfewhuun bypummpmpﬂ‘:ﬂ(l I e by a rodlied
after paraguat injecnon (11) This early L enee (Cohn Electrobalusce
effect con hardly be expldined by consump- mmc‘nmmo{mm\nw
tion of the murfactant pool n the ahwrolar using « Burker chamber
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mhcutens
ABLF c.umu-uuuwlnw.;kurmlwdms
" 1 Swcfocs Properiis n:'u Tefection of Peragqust 35 me/kg

Al eqlar wash

Tizoe after —
imjection of No.of Puhating tabble Wilhelnry balance C?sll ;

(h) (em H,0) (dyn/cm)

conatrols, +33

4 041+ 0.04 1BE6 128

g( ! 4 038 T LLi4 12F2 90 =25
4 4 033 %016 17£6 93+ 36
2 4 028+ 004 133 68+ 13
12 4 021 Q.11 21£3 LZESH]
M 4 026 + Q.16 71 240 £ 102§

#<002 (m!iﬁrdmmmcmtmk)
3§ <D 2 (vermm comtroh)
Is tracings from

oeagared at ntermediate scrfsce stea.

Ax shown In Table 1 the bubble method re
mﬁwmcmam
8-24 houns after Paraquat mjsction. The Wilhelmy
halance, oa the other hend, reveskd no significant
bocrmalites tn ta wrisc: p of the wask,
wntll 24 hours efter parsqust misction. At thiy
stage, bowner the cell content of the wwh way
somewhat {ncremved,

Eince we wanted to amlpe the effect of pary

paluting the amplinda h defined a the difference between premar
gradients acrom the bobblo wall (AP) ot madmal and mintmal bubble dre (AP, APy ) In XY
sreordung from the WiTbetmy balance, the hysermls betweon compremion £ expezaon

the

s

the nflated lumps were

ghutaraldebyde [n 0 1 M N baifer (pH
3.2, room \smpersture} for 8-24 boun- This tech-
nlqne preserver the alvolar alrdiquid interface
during fomtion (9) After fxation, seoall pheoes
{~ 1% 1 x2mm} wees cut {rom the margin of

e

In Vel bufier (pH 7.2, 4 Q) for one hour
thoreafter the tweue hlocks wers rinaed fn Veromal
baffer (4 G) for 30 min. The blocks were thm

ton of ahenlas epithefium bas pot yet oceurred,
the [atervals 8 and 12 bown were chosen for o
electron mkcroscopie sndier

Ul estrecterel Studies

wited of foar anlmaly kTled 8 houns afeer paraqoat
nfection, «od fowr wndoals killed 12 bours after
paracuat jajection, None of the snhmats had symp.
town of L hroughs

plratory
the peries, the groe appestanca and the listo-
Togical sppearsscy of the pulmonsry parenchyma
wts normal.

The 1At wer? anpesthetised with an osardose of
uitraperibones] Nembutal and thereafier jomedis
xirly tracheotombeed. By meam of  canouls &f
ficed (2 the traches, the Tuags were Inflated uoder
e radotracher] premurs of 10 em of wamr The
::q:-mlhrnrhnzd-ctcrd:mwwo(d\eu.

wy methods, esch method being applied to
™ aimnals ar each interval,

Rentrue groctd e The thorax was opened and

d o scetone (one hour at esch concen-

nique for preparstion was Lentical,

REBULTS

Control anmals had veell expanded alveati,
mﬂtdmthnulcd]uhrunjnghmm
filled dimples between bulging epithelial cefls
and mmoothed out irregulnrities of the eur
face. In sections that had been fixed apd
stained according to the youtise procedure,
the hininy ayer was drcontinuous. The

phase of the layer vwan usmlly granuler and

41



x is
/l.ud cltrate, uranyl acctats, X 31,500

contained mumerous lattce figures at a spac
g of 40-50 nm same of which resached the
ar hiquid mterface to merge with the surface
film (Fig 1) In sectons staned with ruthe-
nium red, the alveolar Liniog layer was, as a
rule better preserved than in sections pre-
pared according to the routine procedure.
Furtbermore, the clectron demuty of the
hypophase and the surface fllm was
creased. However  the hypophase still ap-
peared  beterogeneous, granular areas alter
patmg with lattier figures which merged
with the surface film.
Anrmals Lilted 8 hours after Inpectron of

42

! Control rat {lation according to the routine procedurs, In this al
well preserved. The Bypophase contaus numerons lattics figures, merglng w1

the surfece T

3

]

paraquat displayed some rwelling and
gratoa of mitochondria yn graoular pres-
mocyter. In additon, there was shight cyto-

face (Fig 2)



Fig 2 Fight bowrs after parsquat njection fhration with rutbenfum red. The alveolsr Hning layer has
the smm hererogencous

1 18 coutrol anfmals (ct. Fig. 1) In thoe hypophaes, a2 alr bubble
(#) b Iined whh an cemiophilic mfacy e, The cytopleamic s elling of
IndBcased

porwmocyte
with #rrem & an esrly effect of paraquat polsoning. Lead citrute, weanyl scetate, X 33 000,

The degeneratrve fearures in alveolar epr-
thellum and alveolar cpillary endothel

the memsbraneore

lattice figures In contact with the surface film

were more pronounced in aumab killed 12
houns after paraquat injection. In fact, some
membranesus  poeumocytes were  desqua
mated, leating the bascment membrane de-
nuded in such areas the abcolar lning layer
way contortinated with cellular debris (Fig
3) The Lining layer thua oppeared even more
beterogeneoin than in control animah, but

were still ident:fh
COMMENT

The funcbopal integnty of the surfsce actrve

Preumo-
£ytes, the axcreton being balanced by a re-
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or of soch cells

and did of

Fig 3 Alveolar wall of experimentsl antmal twelye houn after parsquat injection. Thera s promisent,

polypaid
mw{Lhord.lmrycnn-ﬂrmnuuhbanlmhruah;,qthhmfhmlndh&dbyhlm- Right,
tip of granuler poeumocyte Small arroms Indicate basernent membrane of aheolar epithelium. Retbe-
n}ummhlnz,knddmunnyimtq X 36 000

moval of worn-out components of the surface
film. Furthermore, the Iiming layer should
be free from contamination wrth substances
that might mterfere wnth the physcal proper
ties of the murface film.

The combined evidence of the present and
previous studies (6 8, 11 12) suggests that

of the pulmonary surfactant system by way
of at least two mechansms. First the degene-
ration of alveolar epithelum that sccording
to the present study begims abready within
8-12 hours alter injecton of paraquat may
mpar the synthess of surface actrve lecithin
(6) Second, the akeolar linlng layer is con-

inated with celfular debns from degeoe-

ing there n d

in paraguat p
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rotng cpbclal cels  thi could explun
(e surfactant derangement observed 12
houns after parsquat injection, Perbaps a
dmihrmcdm.n.hn.c.gconmmm:dma{rha
h’y‘pnphucwﬂi:plmnh.hngmthzmxh
the damaged alveolar wall, s responsble for
(he imacthvabon of suriactapt (hat can be
derwenstrased by pulsating bubble o carly &
# houn aiter paraquat ingection (Table 1)
the present wtranructurs) studies do pot pro-
wide any conchssrve evidence on this ponnt. Tt
maght be mided that paraguat 1 not eur
face active In ioelf wod thws, it thould not

1

daturb p 7 by comp
inhitatson, nor does It Insctrrnte Jung murfac
wnt in watro {7)

In a frequently wed theoretical model, the
ahveolar lming layer Is regarded a1 & mono-

deflapon Joops 1 premure/volume record
Ingy from fntact lungs, 81 well a4 the byste-
rens between comprersion and espanwon b

tenmon versus purface area unng the Wil
belnty balance. Howeser the present a1 well
a1 ather nltrastructum] sudies of the abveolar
linlng layer (ex 3 4 3 14 15) nuggest that
the theoretien) model B unduly simphfied.
Av campled i Fign | and 2, numerom
lattxce figures tabe part m the alr liqud nter
face ot least in toch areas, Intermoleabar
forces operating between the vanows layyers
of the phospholipid complexes present m.
mediately below the interface, probably in-
fluence the phyzcal properties of the sur
face (m a3 well a1 any postulyted fnter
change of marfactant molecules between lter
e und bypophase

Ths work wae sappocted by grn
Swedick Medical Researck Ceunncd (Profects No.
14X 490 and 12X 3NN

U Reberiwn 8.

12 Rebrrises B
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Acta pach. microblol. samd. Sect A, 84 47-34 1076

CONGENITAL
GENERALIZED LIPODYSTROPHY
Report on ons Care mmth Special Refersmce to Podmortem Findmp

Tuoss;5ex Berar, Ans Bauw Brwot Havenea and Barear Ejmiuax

Pedlatrks,
The Depastments of Prthology Skowds and Lund and the Departments of
1idkaging and Skbrde, Swoden

WT,MMMKLKMRWWUMWW
oo one cass, whh spechl dmmmnﬁmmmwm

Bect. A, 84 47-34 1976,

Gemerslirad lipodystrophy (Berardinelli-Selp rrodroce) was diagnowd In @ boy at the sge
dl%mh!-‘l'mmondnhlﬁhldlrdmdmhdh&-}(wvﬁhwﬂ
reference to tha CNE revealsd ypothalngic kesions, probably of = mafformative or hamarto-
rastous nature The fudings Jend additionsl sspport 10 the view that hypothalamic dyfunchon

o responaible for the tigm and o

Key words Lipodystropisy A

4

Thorbjden Berpe, Depurtmoent of Pathology Kirmsjukboast, Skfvde, Senden.

Recrhed 17 LTS Accepied 17 ¥IL73

Dlercephalic Imdor 1n infantt can cawse
perpleang symptoms and growth durturb-
ances,

A wellknown #yndrome of verifled dence
phalic orgin {mosly due to ghoma 1n the

lamie region) o the cmacmtion syn-
drome described by Rusell (1951) Extreme
paucity of subcutancous fat ¥ ooe of the
cardual sgns of the syndrome. Inutal accel-
eration of may occur large haods
and feet have abo been described {Russell
195 Gamtorp ot ol 19%67) In cersbral gt
fanthm which probably 1 due o & dience
phalic lewon, ghgantian and o

(B.-S.) the paudty of {at, the mcreased rate

of growth and acranegalod features are very
{Beruwrdinells 1954 Snip 1959)

In addrton, there 5 mmcular hypertrophy

carbohydrate metabohsm. A few cases of
ba 1 phatog bave been
desctibed and mental retardatton n common
(Seap 1971) According to the excellent ro.
view by Serg (1971) two features have maln-
Iy been sumgested to explam the syndrame,
oz, & primary duoeder of the adiposn tiwun
wnd, sccondarily a disturbance of the hypo-
halsmd itary £

features domumte the elinical picture, but the
fubcutaneous (xt it notmal {Sotos et &1 1963
hjcllman 1965)

In coogeniul generafed Tipodyrtrophy
1he wynd descrbed by Berardinell - Selp

Prtuitary

8o far the syndrome fus not been en-
countered in Sweden, but 7 cases huve bren
scen in Norway (Sap 1971 1973} As far ay
we know feporty on postmuxtem examnina
t10m of patlents with the B.-S. syndrome are
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not svalable Thu paper deseribes 2 boy in
whom a typlcal B.-S.-syndrome was duignosed
when he was 8 months old and who died
from aspiation of food 10 months later
Interest was focused especially on the brain
because of the amumed involvement of the
drencephalon in cases of thus nature.

OABE HISTORY

YL, a boy born on Noversher 24 1971 veax the
product of a marriage. The
family hisory falled to #dd contribatory dsts
Pregnancy and delivery in the 41at grstatiomn] week
were pocrmal. Rirth wedght 3070 ym., loogth 51 cm.
He agpeared drumatire, but the first few deys were
uneventfol. When he wat § days old, be bad &
urlmary tract infection which responded favpurably
to chamotheraphy

Becawse of h nnwmal appearance be was ad
mitted to be re-cxamined at the age of 8% mouths

Prychomotor development was norrsl. His mus-
cular strength, however was exceptions] and he
could hang In one amm, the elbow being at right
angle. Ho had xn exxemtve appetime.

m‘lmpwllbundsﬁwm

48

Clruical Fladengs

Extreme peucity of subrutanceus
ruscnlar
bined with
were obened (Fig. 1) 7!
9450 gm. The lher wae palpable 8 em below the
costal arch. The spleen was not palpable.

At the age of 18 month, he was admhed to
hogatal became of mamhe aspiranon of food He
succumbed In spite of kntensa therapeutic efarts

POSTMORTEM FINDINOS

Geuneral
Grozr exemination. The maln features have bret
described under “Glinscn! Findings

Weight 15 ks length 96 cm Tha wcight
the organs arc gnen In Table | togmiber with
the figurey applying to nonpal children of the moe

There was brown pigmenmton of thr sl
around the peck wod bilaterally w the wday
region. Subcutantous { t could barely be deosos-
trated.

1 were partly atelecratc w th wamerve
oo n the lower lober Large o
well &1 sall brovcki coatamed a5 bundsnce of

gs

substantlally cnlarged, alossd
surfasce wea of ¥

ot
tcn,wnﬂlmdn[lthelympb-ﬂdf"""
the measuncy ¥ e B



TABLE | Orpox Weights (Grows) k:;-'

Average (B6cm 3
Organ Patient Jagtiwbieh
years of age) N
X
Bain 1193 1163
Hean 150 8 LA
Lang, tight 25 143 N
Lang, kit 170 124
Loer 1420 603 L
Spleen 110 7%
Ridwey right 120
I e H 124 right + left
Adreaa, right 13
rhispr 73 right + left
as 193
Pancres %0 )
Thyrowd ]

A\m\rhhholurpnl‘ctwdh\(hbody
kw\hbmd:ulidbmmmnwm
pmediatric antopaler Trom Stowess, D Pedi-
atrde Second edlbon, . 3 The Wik
Tiams & W thins Co., Balimeore 1966,

Corresponds to 8-10 years, {Abbott Alairacts)

dyarophy
revealed po pathologal chamges.

Brem

Crorr ammmatwn. The brala woghed 1193 gm.

4 A ek marrvhed waeml St A, B4, 1



4
e

Ao SOV
or ductnlus th

Fig 3 Fatty [iver with portal iibrods. No
contral velm, (x25 van Gleson}

inges w here Ingly free b pur whso war
found Same of the heterntopic elements, ey thast
emerging from the mamiflary bodies and the sdja-
cent mmrface of the tuber dneretm, contained

cutar wey (Figs, 4 and 5)
The wallt of tho ventrsl portlom of the thad
entricle showed w frw moall nodule composed

of the subependymal type of glial ctlls and conered

30

foca) kesfony of ancxic type.
DISCUSSION

Judging from the clinical symptoms axd s5t
as well & from the post-martemn findugs, the
dingnouss of the B.-§ yyndrore 1 unquestion-
able in the present case. Stgns af the doeax
uc:eprmt-lradynbmhbu:lndbtm
muainterpreted a3 dvamatunn  Swce S
(1971) has recently suneved the substancr
of our present knowledge about the B-S o™
drome, we have confined ounsefies munly
to the povel findingy in the present cast



-

=
T

~ T
T

g4 balarh
oo, (%30, H+E)
Fg 5 fanof g 1 Btk and bedy of bamartoma with large aenve exth (¥ 100 Hi B)

F g 6 Gloowaral wodule attached (o the wall of the inferfor part of (he 111rd ventrdele. (x42 R+ )

Fr 7 Partof iy 3 Ghioarural module coasheing of sbependymal glia and ependymal (wettes. { X 350,
HeE)
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microcyse degenoration and widenlng of perivas
cular gracen. (%100 H+E.)

Fig 9 The wall of the I[Trd ventricle showing
gliods and microcystic on amidset hvpo-
thalamde nenronx. (X250, H+E.)

length. It 1 seen that the omgan were ab-
normally large, expecmlly the pancress and
the thymus, which were 3 and 4 tomes the
normal weight, respectively Only the bram
weight was normal aceording to bu length

Aluhau'v'uimnmothﬂnndlu(sn'
1971)  the fastng scrum-valoe of growth
bormones was not increased. Tt ahould be
mentioned that, in the emaczation syndrome
described by Rusell, the concentration of the
growth bormone 11 very high
(Higer & Thorell 1973) In that syndrome
mvolving an erganic lesion i the dence
phalon, the levels of senmm Tlipoproteine my
occanonally ako be high (Prerron st o, 1967

data on the B.-5. syndrome, Sesp prefen the
theory of a diencephalic ongin over that of &
prmary duorder of the adiposs timue. The
theory m strengthened recent hobie
and phynalogical observations (Mebry ef ¢l
1973 Upton & Corher 1973)

The changes i the frontal and cent!
cortex, the white matter and the corticosenal
tracts were maunly of a hypoplastic patmre.
The cortical peurons seemed immature and
the white matter was poorly developed with
Tespect to 1 and mam. Thh pe

In our case, the dmgnows was establahed
at a relatrvely early stage,—the child was
only B months old. The must be borne 1n
wmind when laboratory findings in the present
case are compared with those cbtained
other cases oa record In the present case
the hyperlipoproteumema wax of type 11
(Fredenckson s clamufication) wherens type
V 1 the one mostly reported (Serp 1971)

In contrast to findmga 1n mot other casen,
the skeletal development was not advanced
according to the age of the child The pa
tient s werght ranged between the upper 2nd
and 3rd standard deviation of noemal

chranological age of app ly three
ytnnInTnbleldlendghun(\-anomm'
g;;mmrzhwdwt}rnonmlmnmfnr
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ture may occamonally be seen 1w penmatal
trauma—unally in the form of hypoxa. St
there was no history of symptoma or mgm of
a permatal truunma. The distributon and type
of cercbral changes were not equally compat-
ble with a nutrrbonal deficrency of which be
thowed 10 other evidence. The telenceplnfc
findmgs, particularly the hypotbahme
changes, might rather represent a palforms-
thon which in the cortex and white matiet
mught wanfet itsclf mamly in a retardaton
of maturation. Such changes may be found
also 10 patients with moderate mental retand-
ation,

The widening of the perrvascular spaced
and their accumubations of lpius may be
reactions to the general Lipid metabobc dis-



e {Sotag ¢t «f. 1964) The grows appearance
of the ventrclkes v pormal in the present
e, Pott-moctem estumation of the e of
the ventricles of the tram iy somewhat un-
relmble as the e of vetimcles s goaller
postmartally than dunng Hle (Afeusert o o
1972) HB.Yn-v:r a marked dilatation of the
ventles could be exchudesd,

a{rduﬂngfmmﬁwmedmaedhypo-
thalarms, The clintical rymptoems may then be
due to Involverment of the pitwiary gland er
tud:ru:teﬁ:cuonmgntorpmb‘!m’ﬂdﬂﬁ
factors which bypam the pontary gland
(Besrar & Mortimar 1974)

Anoiher pomithe mechamem of s hypo-
thalamsc dysfunction s 2 deficlent regulatron
of the hypothalamns owing 0 damage to
supenor struchures, a powdbility which pre
viously hay been mentiored by Nawta {1963)
and ducmeed by Bostrdm & Brum {1971)

a1 to be explained, Defickent regulation of
the hypothalumms caused by damage to
supeniar structures {Le. hypoplasmic fronto-
central Jobes) capnot be excluded. buch me
channm msght at least be partly responsible.

The findings Jend suppoct to the view
based on clmical and laboratary findings,
that generalized lpedystrophy & due to a
hypothalammc dyfunction which may be pry-
mary or secondary

Supparted by the Fevdusk Medlcal Rasear X C 2~
o grunt po 17X 2037 to AH.
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Taopsier from tha termpornal anteries of 62 out of B0 paticnts presenting the clinlesl pleture of
tempora] arterhths and/or polymysigia theumatics sbowed morphologically acthe or healed
arteriti, Flity{he of thess biopaes revealed anti-lgQ activity at messured by the mhed
agglutinavion test. In 21 of the 27 cases which could be completely wndied, the ann-1gG
acthity wes commected wfth the presencs of TgA, either alone oc together with Ig0 or 183, or
both, ¥od complement. A of thew 25 biopdn thowed aihve i
arterrtis with sigm of tame desrnction. In 6 blopdes, the actne component sppested to be
e type of Fo receptor in tne Useon, theve blopaler dyrwad clther wom-
gransdociston wooomuciear arteris without deffnfte necrosis of they represmred vardous stages
of healing arkcritis with o or minot sym of tlmos destruction. Weak anthIgG scthlty was
often foend fn & movpbologscal type characterized by mintmal Inflamestory scthity These
besicns are ensly overtooked wad the mixed npglotination test proved to be 2 good dugmoctic
wol 1o sach caser. Arteries withowt sathIgG activity showed nd signe of sctne arterlts.

Kry words Teotpors} artrring hinology

Exik Wasker Department of Patbology 5016 Haukeland sykebm, Bergen, Norwsy
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In a prelimunary report in 1968 (13) we
described the presence of tsue-bound ante-y-
globulin aetnity 1n the temponal artery from
one pauent with granukomatous artenth, Thua
finding was later confirmed 1n buopsy mate-
ral from 11 patents with tha leson (14 13)
The actnity was spparently connected with
rrmunoglobuli

A Jarger materm! has now been collected in
order 1o

1\ chinily the anti-Ig actinty i the bevons,

2) study whether tha setmty Iy correlated to
the hutologacnl patterns in the vanous
stages of the divesae and

ine 10 the usue but the rdent;
frauon and chaufkation of these irmmuno-
globulims way incormplete

3) examoe the value of mixed agglutineton
undmgnmﬁ:tm&m\hn:m



MATERIALS AND METHODS
Patients

With a view to dlagnosds, temparal artery buopsies
ohtalned from [#4 patlents were exxmined. Ac
cording to the criterfa defined by Hamna (2)
80 of the patlents mifered from temtporal artentls
(TA} snd/or polymmyalgia rhewumatica (PR) Forty
fhe pattents presented symptomn and sigm of TA
whereas 35 w th PR had only genera! and myslgic
camplaints throughout the whole period of ob-
srvation.

In 104 patients in whom TA or FR had besn
supeeted at some time during thelr disemse, the
blopues gmve no indicatlon of scthe or healed

dorders, These patlents represent our coatrnle

B pey Material

Blopsles from temporal arterier were froven s
son as pomlble afler surgery In same horpltals,
biopeie from patients were frosen in the operating
Toom in Ringer solutran and sent to the laboratory
fn the fromn watn. The reguired number of

fifth or tenth section was seleeted for histological
imenlgation and stained with haemataxylin and

fin and sections were atmined with HE
+ G eson-elastm,

Sera and Serwm Fractions

A poo! of normal human scrum was

from the serum of 10 healthy blood donors snd

stored at - 3 C In 0.3 m! abquotr. Noemal rabbit

serum was collected from anlmals which wers to
trmmntred.

be

‘ Antera to sheep erythrocytes were produced by
rmmibration of rablats. The wchednle condsted of
weelly | ow enon mijectlans for 6 to 8 weels of
1mlof a 5 per cent pwpennon of

The mabbits were bed when the IgG agy! tinins
had reached & thre ! 1600 or bore. The agalo-
tinatng actl ty of the

Monospecific antisera to humsn 1gG 1A
IgA were prepared a3 deseribed carber by {mmn.
nimation of using thelr own erythrocytm
sgylutinated by 1gG IgM or JgA amtibodl
respecthiely (4 11) Rabblt snilmrmn to homan
C1q was provided by Dr § Thunsld Departrsnt
of Pathology The Gado Tratitute, Bergen, Norn ey
It war produced as earller described (10) Com-
mercls] rabbit antisera to human TgA, IgG, IpL
IgE and IgD and to O3 were parchaoed from
Behringwerke AG Marborg Lalm, West-Germony
For inactl ation of complerent, the w.ers were
bested to 86 C for 20 min (inacthated wra)
Treatment of smra with 2-mercapto-sthanol (ME)
was performed ss previously described [6)

Human 1gG (Fraction II 163 per ot mis-
tom) was from AB Kabl, Soctbols,
Sweden. Rabbit IsG (hyophdlized Iraction 1) w1
obtained from Pentex Inc., Kankskee IIL, USA.

Denatured IgG was prepared by hewing o
4 per cent so) tion In PES (w/y) for 10 min 2
8 a

Trolated JgG was digested by pepan meing the

dewcribed by Natirg (7)

Vanous Reagints

aceione were med as vandard reegents.

Demonstraies of AntideG Acticity in
Tusue Sactions

(6) Tndieator cells (EA) were prepared m 1o
wrme way a5 thow omd for demoestradon o
rhomnated fActor In twwe wcnom (6) SR

Larger amoyuts thas
4 units could aot b ased because EA formed w0
large clumps,

Bewitintion was performed by mivng ers!
olumes of a 1 per cent npennon of deep T
throcytes and diluted antherum. The mbsture L
kit 3t rooam temperature for 10 momith Afwer

by adding 0. mi of a 1 per cent of
theep erythrocytes to 02 ml of twolold diutions
of the mro Phosphate buffered saline pHl 7.2
(PBS) sered a3 dilvent The twre of the senm
was ghen i ibe reciprocal of the highest dil tion
which gave definite aged tnation Ouoc agglutinat
tog umit b5 defined a3 the amount of the highest
ditution of anthermm which agylutinates en equat
amount of a 1 pet cent smwpension of sheep ery-

throcytes.
56
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of temporal artery Hoptyb—&mn'h:-_fmmolnmptm-xm‘nnm
-hhhhrheldmud-mdlnb]mmd

wlomatows ‘malnly
n achentitls sud medla, HE. X 43 b Nd[hh)w'ln(mcﬁmdl,mhdnnluﬂnlﬁmmm
pemsitized cefls adiere to tbe twoe 34 resction, X 43

Fig 2 Froeen scctioos of teroporal artery buopey 11 weeks afer cumt of the disease. @ 34 mbxed
ltdu’dml.h:

ten unualoed section 1 pera outsde the sdberlog sensitized eells, x 75, b Bame biock;
frhurd agglutination test after lubibidon with antleram to TgA, 160 and Ig3L No adheresce of s
wectlon b viraatized.

Ured ceth  the onvained

croscopically when the glis around the tiwoe was
free of erptrocyten In atroogly posith,  resctlons
(34) the timee was completely conered by
emiroeytes (Fige 1b asd 2a) In moderately
( +) and weakly (1+) posith  resctions, partial
conering of the towus wm obeerned (Fige 3b
sad €] 11 po erythrocyter were atinched 1o the
theoe e reactlon war teroeed negath (-)

The trmwe acth ty was graded py strongly re

{ boer 7 unh) reactions w
olﬂnncdun}y;hhl‘.\rmlmcdbyAmdzmu
of A, tbe thwor nu graded weally peacthe and

mrdom rracin i the resctions were obtalned
with ooe wmt.

Pret cment of Tiune Sections

Yor some experiments the sections were exposed
to 4 per cent formaldehyde in PBS etber acrtone

(Fig. 2b) the Inhibiting agent was foriher tested
in twolold dil tiorw on the metiom. Mot of the
tawer were abo inechated with the varioms st
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RESULTS

Clincal Prcture In Relation to Hustological
axd Immunological Findmgs

Tablo 1 summarizes the results obtained in
our series including 104 control cases and 80
patients with T4 and PR. In all 104 blopues
[rom control cases, the temporal arteries wrere
without digns of inflammation ot sequelae of
tha latter It was only 1n 2 cases that sections
of nxch arterses thowed weak ant-IgG ac
tvity

All patienty presenting the clinical pucture

g seasdiirod cebe, % 370. d; Paralfin embedded
mterial from the ame artery The section show
u scar Jeston with

TA had artenits or sequelac of the laner
Among those with PR, anly 17 panents {50
pzrcmt)had-mwmcnmnroldcrlemx.
while arterees 1n 18 patents altogether were
without any mgm of inflammation. The ar
tenes from all patents mn tho htter group
showed no ant IgG actlmty whereas such
activity 1n the arterics was observed in 40 of
the 45 patents wnth TA. The renults were
always reproducible 1 repeat tests, except for
some varators within the group which
showed the wenkest reactions.

Histological Classfication

In order to compare the hstological and
immrunological findings 1t o pecemary to have
a sunple histological clamfieation and to grve
a munvey of the saging and of the tranutional
or borderline pictures. The followmg 4 cat
egorres proved to be useful

2} Granulomatows mitammaton, diffuse
and/oe ned

b) N 1 N

¢) Regenerstive lepons and scan.

d) Minmmal non-charactenstic lepont

artemtis

Granulomatows erteritiy Thn 1 the cam-
mon histologieal {inding in the active stage of
the dnease. There k& a gramilornatous mflam-
maton with mifitrabon of macrophages and
ghant cells mainly m the medm. Fibrinold
necrows 13 seen and small “rheumatnid gran-
ulomas” may occur The intoma 1 prarkedly
thickened wath cellular infiltratln mainly 1n
the outer zooe. In the sdvenntia, lymphocytes
dommate, . Iymp

Ni 1, T

T artenpe
Thes category comprises lewons iovokang duf
fise mfiltrton of lymphocytes, mainly in the
media and adventita (Fig 4) The arteries
are markedly thickened and prolifecaton of

Fs 3 Fromn wetion of trmporal arsery blopay
9 weeks afier omet of ymprom. The section e
s U minleal pon-characteristhe In-
e thickened aod  mll focw In the medis
» th lymphecytse Infiltaton. HE > 175,

fibroblasts 11 varying There are few or no
macrophages and necross doer 1ot occur
Regeneratioe lessons and scars, Thi cat
€ROTY comprises cases of advanced acar leslom
204 late regeneratn e changes (Fig 3x.and d)
There & Fmphocyte inffliration, marked to
seanty or none in the completely burned-out
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TABLE 1 Temporel driantis (TA) exd Polywryalgie Rhsxmatice (PR) Didribatien of Namber of
Individuels According to Clinlcel Disgnoses Hutolepcal Findingr end Auti-IfG Activity m Sectwes
of Temporal Artaries from 80 Patients and 104 Control Cases

Findings 1n sections of temporal arterlet
Clinical

h Histalogy Anth-IgC wctivity Total
Inflammation* No inflammmation Present Absent
TA 43 0 40 5 43
PR 17 18 13 20 13
Coutrol cases 0 104 2 102 104

* Including sctrve inflummation and sequelae.
§ One patient with rbeumatodd arthritis and one with carcinomz of the ovary

TABLE 2. Diriribwtion of Nembsr of Patients Accordmg te Hisolsgicel Camegery and Strength o
Anti-IgG Activity in Tlowe Biopoas from Temporal Arteries

Histological Antl IgG sethity Tota!
category Strong  Medlum Weak  Notgraded  Abmnt

Granulomatous
Inflammation 19 14 4 1 1 b
Non-granuksma oot

mononuclear arterits 1 H 1 1 1 6
Regenerative

lexions, scars "n
Mintmal lewons

No inflammation 18

con
a

-

coo

T al 22 18 13 2 2 »0

cises, and no necrosts. Transitranal stages to trvity as meamred by moed agglutnaton
the active mflammatory lemons may occor  (Table 2) Strong ant IgG actvity w
The age of the proliferating connective tsue found, often in conmection wth gramilors
determmed the clamficntion. touns artents (approx. 50 per cent) bu:l:
Aimumal won-charactensic leson. There 5 1n non—ch nstic and old reg the
2 mare or ks marked thickenmg of the mhma sons and scars. The cases with munmmal &
‘and a slght mnfiltration of lymphocytea in all  tenitus thowed weak reactioes.
thres layers of the artery but the cellular - Bwpﬂufrmnn]togrth:t%;nbtﬂbmm}rﬂd
filtraton may be scanty and Lmited to the nomd—IgGgmmym‘wﬂsndd:m
adventitm (Fig. 5) Fxamples of this category  were “negutive” histol
may be feund outude or close to granula antt IgG actiity was found m 4 o
matous lepam. However the munimal leswm nom-ndm4prnmtmgucuvcmfhnm:m1q
may be the only finding acd, if so 1t i eanly In the latter cases, the inflammatory

overlook musinterpreted. -aned connderably In the different scgments
oo :u:d our histologrez] controls sndscate that z

Companson of Anti IgG Actirity and sections wed for mixed agghstinaton bad

Hustologicel Category been representathe. 1

The vanous hutological categories were The table shows onc “false” positive

commpared with the strength of anth-IgG ac lggluumtlonwnhwnrt:rywldmlﬁgﬂ’o‘
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TARLE 3 Dutribuiion [ Nembe of Pelats
Avvordsag to Class of AXIgO tu Tissue Bropass
Jrom Temps ol Actarier

—

Class of snti-IgG Nurobes

IxA
1sG

I

Ish + IsG
IgA + Iy

IgA + IsQ + Iskd
Other rewctons
Doubt! 1 rmeults
Toul

P

o«

e
AnteIg6 of comphement natare (qu)mm
& all twmer cxbibiting il-IgG

natore.

the Thn hn-r e h ot included m the
following presen

Clesification o/ llu n.tuItG uﬁmy The
resulty d above

sermtned EA which gave & 84 or 24 reac
tion wath untreated scctrons was wed m thess
expaunents. Mast of the postively resctng
arteries thowed no reaction with the EA after
mcubation with the denatured IgG fractiams,
indjcatmg a theumatold factor Jile anti-IgG
IC’J\HYY

The datn presented m Table 3 are based
o6 the results obtaned with the antmera. If
each of 2 or more of the antoera grve partial
inhilntlon, grving complete mbibition 1f cam-
bined, thh was mterpreted to jndicate that
the anti-IgG sctmity was comnected with 2 or
more componenty, F amt, if ant-IgA, ant-
]ngdlnﬂ-Clqud:g‘:vePrﬂz]mhﬂj.
tion though lete nhib
the ant-IgG nr,txv{rywda.iﬁcd ul::mg
connecied with Igh, Ighf and complement,

iopues of altogether 21 artenes revealed
anti 1gG actsvity of Iy type and complement
(maunly Clq) IgA being the dammant com
ponent, exther alone or together with IgG or
Ight, or both. In biopmes from 6 papents,
“other reacton” appeared to be respossiblo
for the poutrve, mowed agghuboatian reac
tione Thess reactom were inhilted by all
antisera In low difutions and 4 wero comphete-
Iy iwhibdied by human and rabiit IgG Ap-
parently hmue Tecepton presmtiog o brosd

nmunoglobulins and comple-
ment before the test with EA. The weakest

TABLE 4 Distrlbutien of Namber of Potients A eording 1o Hidelegicel
AxtiieG Actiody in Ticwe Bopres {rom Temporal Artaries

were resporsible for these reactons
Using biopues from 4 patrenn, the mhibitian
studles gave varymg results but the materul
was uwulficient for further studie.
The ant-IgG renctions were m all cases

Cutagery axd Typs of

Typo of anth-IgG actrlry

Ip+Q Otbaer Doabsfal Total
rectons remifts
Grasmulomatoys fflasms thon 21 1 . ”
Nongraowlorzatou ° H ¢ t
Iexions, scann o
Mozl bembome a K . 2

Total

-

C = coomplement.

o
-

o~y
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dependent an an intact Fe portron of the IgG
molecule m the EA indicator system as no
reactions were obtained if A were substituted
by the F(ab), fragment Sectioms fixed in
4 per cent peutral formaldehyde, ethanol aor
acetone showed po activity whereas ether
treatment had no influence upon the reac
tions. Sectioms treated with ME showed simi-
lar or stronger actvity as compared with un-
treated sectiony

Ig class end hutological catagory
bound globulina and  camy
were found tn 21 biopues all presenting gran-
ulomatous artertis (Table 4) The clus or
clawes of towuc-bound immunoglobuling dud
not appear to have any relation to the histo-
logical picture,

In 4 of the 6 biopmes which showed other
reactars, the hustological picture was dom-
inated by prolferntive changes and lympho-
cytes, one non-granulomatous arteritu, 2 m
the regencrative-scar categury and one gran-
ulomatout arteritn, The latter biopsy showed
great varations m the different segments,
many scctions were dominated by regenera
tion. Two biopues of the regenerative-scar
category were almost “burned-out” Jesioms
with seattered Iymphocytes.

Tismue-

DIBAGUGSION

The present results substantally support our
: - - - ey n bﬁp~
g {rom TA

80 blopues

ity demon

majority of

completely

16-1gG ac

zlobulms or

of these 21

1G activity

jether with

att IgG =c

e as inhibs-

rablxt 1gG

walication,

0 actnites

This ac

cords well with the fact that Clq reacts with
aggregated 1gG and antgen-antibody com
plexes.

That slobulns and campl
are present in these arteries accords well with
Tesults obtmined In other srudles of t
arterity (5 8) of small-vemel vaseulith (9)
moxed cryoglobubnaemu (9) systenuc lupus
eryth (8) and rh i arthnth
(1) Curculatiog unmunc-complexes tme
been muplied 1n the pathogenais of the vasco-
lar lesions In ench of these diseasess. At the
present stage of mveshgubon we caonot gy
whether the mmmmoglobutins observed in the
tisue result from the pasave depoubon of
i plexes where rh d factor
= already bound to the camplexes or from
the of speafic ibodres with
some unknown antigens i the arterial wall
Mare extensrve studres are necessary to den-
ufy fully the mechannm behind the depor-
tion of lobulins and comph m
the temporal arteries in these dueaser

However on the bam of our results we can
to & certam extent ehucidate the three prob-
Jerns stated In the introductren.

1) The anti IgG activities demonstrable I
granulomatous artents are most often of Ig
nature, IgA being domunating In thu respect,
the anti IgG activaty 1s different from the ac
tvity which s characterstic of adult rheum-
atold tusue re rheumatord factors belongm
to the IgM class. The presence of IgA ant-
TgG factory In the towwe together with com-
plement strongly indrcates that antigen /ant

compl or otherwe d red me
muuogld)ulhumprmtlnﬁwm’l"m*
i:tonyr.h-tt:mpomlmmmuadmnx
which shows many stmulantes with connectn®
tstue diseases Vee are unable to determint
whether the immunoglobulins and comple-
wtphymymhrm}omdn}nw
of thrs dosease.

2) Our studies ind:cate that there fs a defi
rute relationship between the clinical-histolo-
gical stages and the presence of ant-IeG &
tvity in the tisuoe lemoms In sctne granuko-
matous arterits imvohing tesue doxtructon,
and o are




m the diseased arteries, wheress the old,
healed sear stages are charactermed by com-
pkmnhumnfmmmdﬂghl":ﬁﬁq
There 1 further a group of patients with
noo-necrotic  profiferatne inflammaton 10
the arterles where reactors other than m-
mmmoglobulins and complement are actng
In 4 out of 6 casey m tha group B-lympho-
cytes or monocytes known to carry !

Hemnus B.. Polymyalgls srizritica. Acta med

wand. Buppl. 333 1-131 1972

Londry M & Sems, B8 M, Jr Systemic

Tuprs erytbematosus, studses of the antibodies

bound 1o skin. J din Imvest. 52 1871-1880

1978

Larten B & Téuder O Prepantoo of antl

sxra pot contalnleg human

protelns. Vox Sang. 16 6972, 1569

Lirng, G C, Smh P A & Mo i, 3

1 lobalizs In

bound Fc receptors (12) may be the agents
winch bind EA.

3) In our hands, the moeed agglutination
test has proved 1o be an cificlent and gudmg
tool 1n the routne diagnosis of TA. The de
monstrabon of weak ant-Ig actrity in blopey

evaluation of the blopsies. The weak actmaty
alooe cannot be regarded as a dingnostic

definitely dingnostae, hlstologhcal changes are
present. Thus, some of the cases in our series
regntered a1 munumal, non-characterisic,
chronic artenitiy would probably have pamed
unnotleed without the guiding help of the
muxrd agghutimtion st The fact that en-
tin] changes occurred In coanection with
granulomatows arteriths indicates that these
mnimal mitammatory lenons are part of the
morphological pacture 10 these condrtionm.

-

©

S
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ULCER FORMATION
AND HISTOCHEMICAL CHANGES IN
RAT-STOMACH MUCOSA INDUCED BY
ACETYLSALICYLIC ACID

Toarrx GLarsono Jorarrsen

Department of Pathalogy Frederiksbery Hosprtal and
Institite for Expenmentsl Roscarch fn Surgery Unhenity of Copenhagen,
Copenhagen, Denmark

Jorgenwen, T G Uleer | and changes In h mocom {nduced
by acetylahcylic acid. Acta path. microbiol. scand. Sect. A, 84 64-72, 1976.

Numerous papers have emplaused the dammging effect of mlicylic acki compounds on the
stomach mucoss. The Invertigations here reported almed at erammung the effect on gastric
and doodenal h of & mod doso of ampirm. Ondathve emymes were evaluated
histochemically To ram in groups of 16, wipirin tablels, placebo tahlets, or the rame with
additional 1 cc of 01 N HCI, were administered twace 2 day for 6 weeks, Approumately 160
myg/kg/24 hre wero ingosted Microscopy revealed severe hyperaemia along with foca) ganrith
in the wipirin treated animaly Chronls gactric nlacts were otmerved m 18 o m the spidn
treated groops, particularly in the group where HCl was sdded. Ulceratons m the sres of
the pyloricgland occurred In the latter growp only A reducnon in mncopolysccharides was
demonstrated and Involved tha scid a1 well a1 the neutral ones. NADH-redurtase and eyto
chrome cxidass were Intubted not only In the surface cells but alo in thoss m the derper
layers. Tho roduction in oxidatve corymes m otherwise undamsged areas magvats an uter
ference with the celluler metabollan, probably procemes in the rexpiratory chain wiich might
Lead to reduction in energy-rich phoyphate bonds.

Kry words Gastric ulcer acatyinlicylle ackd histochemistry

Torben Glarborg Institute for Experimental Resesrch in Surgery Unnemty of
Copenhagen, 71 Norm Alle, 2100 Copenhagen @ Denmark.

Recthed 3v75  Accepied 26 1LTS and epidenmnological evrdence has been pee-
The damaging effect of salicylic acd and sented muggesting that aspirm o the actho-
its dervatives on the stomach mucom has logacal factor in some cases of gastre ond
been established 1n numerous papers. duodenal ulcer (5 13) The different fmesth
Acetybalicylie acid 1 of ugnificance 11 gatons have focwsed on dufferent pathogene
that 1t provokes exacerbations of ulcer symp-  tic factors. Conmderable research has bern

toms (24) and, m the acthiology of acute camied out with a vww to establufung the
upper  gastro-d inal bleedmg provol effect on mucows secreton (23) the v
superfical eromons (10) Further chmcal creased exfoliasbon of gastnc epithelal cells
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{7) becd-diffmon of Frydrogen-om 9)
and changes m acd secrevon (14) The pro-
ed are all dependent on an

mched, The stomach-dvodenum pre-
tion being iy

comet

cnetEy derived from oxdatve pro-
mhﬁimmmmbﬂmﬁehﬂﬂw
}ngmniy\\ucnrmdoulmth!m\ﬂ
cnmm)ngthed.ftctu[.mcdmmdotd
acetylmbeyhc acid on gastne and duodenal
morphdugyuﬂwaﬂdnmmulh
mucoml membrane.

MATERIAL AND METHODS

TABLE. | Aspirie Effects ox Gastric axd Dueds
#al Mx wsal Membronas in Rets
Sroupy — ds adminiered

Mgl Phaceie Ha
Gro® 024k 4Dk 2.00c0 1N

Moks & Drysdde (19)
cannin by the PASstain of AfpMexes (22)
ATP phosphokydrolass (ATP-ox) was dewwon-

scctions for

in a mediom at pH 7.2 con-
tining cobalt, NADH (mbsrata) and 23 db
tetrulium st oand e accepor

(31) Bitn of diaphorue ethrty appesred m
black depoaits of cobule formamn, Controleectiom

AN +
B {18 +
C (8 —
D (16) —
—_—
Acenyiakcylie wckd and placebo blets mandac
ored o Pharmacopea Nordies,

n oeber of At in each group at sary of er-
Prrosent $3 09

++ |0
+1+1

b Ack puch. mcrimel scomd Buct. A, B,

reaction  wctions were lacobated
in & medium 16 which KON (100 10} wa edded,
Ntﬁnrndqxﬁum:mnd(nmyd._b,
Tha Teacions wire evatuated semi-
quentitsthely gradoated + 4 4 +4+4+ The
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Frg 1 (upper loft) Leucocytes Inhiltratimg the mucosa m the are of the corpes gland  Aspirm troved

_
™t Hecmatoxylm-eorin, x 140

F'g 2 (upper right) Large erosion 1n the area of the corpus glands, The rat had ageved xypirin slib
HQ added. Haermatoxylm-rosn X 140

Fig 3 (lower left] Aspirin tablet particls (arrow) bured i the mucow amd mrounded by weerode
celle. Haematexylincosin. x 140

Fig 4 (lwer nght) Ulceration of the rea of the corput glands. The bottam of the ukcer erawt B
conered by a Joose connectho tseue. Only & few kucocries aro prescnt and floroms | ne ry sheent
Van GiesoneAlcian. x 14



urpretation of the histochamical reactiom wa
casried ont follow g bitnd study of coded sections

Statistles
Tha exact hypergeometrio test wa omed,

REBULTS

Four rats died dunng the expenment. They
all belonged to the groups in which acid was
admintered and they all ded channg the
first weeh, probably {rom wsplration. In one
case. putopel showed severe changes an the
stomach mucot. Large areas of confluent
eronors and two dark, Decrotic points were
found after 4 days of aspinn + HCL
Macroscopieal extimation of the degres of
damage on the basds of the phatos
Compariscn of group A ({scetyhalieylic
ackd) and group C (placcbo) demoastrated
only minoe changey, ie. tho colour of the
mucew membranes o group A was more
brightly red especlally in the area of the pylo-
nn glands and a few slightly bleeding ponts
could be wen, especsally in the area of the

corpus glands,

No macroscopically detectable ledons could
be scen 1n group D (placebo + HQ) or in
group C, In group B (neetyhmbicylic acid +
HC) the mumber of erosfom excreded that
m group A. As o group A, the ares of the
pylorus glands appesred somewhat hyper
aemx. In group B, an ulcer 15 mm In ds
meter was ween in two of the preparatons,
These ukers were located ¢ high mtes in
the aren of the corpus glands.

No differences betacen make and female
ras could be deroostrated 1n any of the
froups,

Micvoscope flndmgs, generul description

A round cell inffloration in the submucosal
fayer was seen i coatrol groups as well os
in the proupe rerebing acetytalicyle e,
The predominant type of cell was the plasmm
cell. In the aspurin treated rats, the number
of influntng cell wat far greater than that
m controls, and the infMiration occurred in
the mucotl membranc itsel! (Fig, 1) Super
Ticial erostons were waderpread in the wsprrin
treated anlmaly, particularly in the group
¥

TABLE. 2. Chronle Gertric Ulcers 1a Rais after 6
Weeks of Acprrta Ingestion (160 mp/kg/24 Art)
—

Number of ulcers
Aren Arta
Group ol of pylerie
corpus
slands :Eﬂdl

A waplzia (18 3
B wpirn + HA (13) 8
C. placebo 16) a
D plaeebo + HY {18) 0

noRo

Numbers in brackets number of rats at the end of
experiment (4 disd doring the t)

1 mucom! membranes 2 and 3 aleemy,
A+B/C+D P00 D
P<ODI

A/Q: PuO.0H
B/A Pm002d

which bad HCl w sddition to aspirin (Fig
2) Eromons were seen even m the placeho
group, but the number and extenpon was
Imuted. The msprm nduced erolom were
located mmunly In the area of the corpus
glands. No erusions occurred 1n the duodenal
mucosal membrane In general, the erosions
reached the depth at the Jevel of the fsthrmu
part of the corpws glands, but deeper eronom
occurred a1 well us partly healed eroddons,
idennfied through the occarrence of primu~
tive glands.
G

f

of mnicotal capillares wan veent
only in the aspmn treated nby, often with
concomitant mucoeal and subarucosl oede-
o and round eell infiloaton, In the eséins
+ HCl groop emecully exmavasation of
octurred If the capillanies were
imotved by the damage,

folds (Tig 3) By means of their eosinophilic
stammg charactenstics theve corpuachey could
be idennfied as pieces of mgerted tablew. In
the scetylabeylie and treated groups, the
cmmct-llhﬂx:xplrbdc:oftxb-’.eulp-
peared to produce a severe reartion of oede
= and eapillary eremon
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Fig 5 (upper left) The NADH-reductase reaction in the aren of the carpus gland o placebo tresicd
rat. The reaction 1 sroosly poxithe in the rarface- and fsthrmm mucows cells and I the cytoplon of

the peretal cclls. x 280

expecially 1n the cytoplasm of the pa

7 (lomer left) Crtochrome oxldass resction in tha aren of
place In mocous- and chref cells, x 280

Fyg 6 (upper nght) NADH-reductase reaction followlng aspnrin + HOR ingeation A reducton of the
feaction 1 the surface- and ubmus mucoua cclh is secn. x 280

rat. The equyme » present

Fig

(Rower right) Criochrome omdase reaction folkrwing asparin + FCl ingrstion Areas of arongly
Especially the resction in the parietal cefls fs bnhibated. x 280

Inhshited resctlon sre v

Fig

&8



TABLE 3 “ADH Red

stase exd Cylochroms Osidess R stlon 3 R Stamack

Follow ng Macsbe o Aspis Ingecus for € {foeds

wad Dredened Al cost

Corprs wsw. Pyhoric aren. Doodenum
Saorfnce Foeal Surince Foneolsr Epithelial
NADLredoctan apithelial ﬂmﬂn p.ﬁu Ccﬁud eplshelia sndpr;ﬂc Py
ortle eck cells sl
- + 4+
Flarho o + 4 ++ +
. + A1 ++~t +++ ++: - - M A
A + HQU + + ++ * + + {++)
Cytockroms oxfduse
Placehe or
placebo + 4+ 4 + ++ + ++
fupna vra W + e+ + + {+) ++
A+ HOE + + ++ + + {+) s

Parcatheses Indicats Incoorunt fundiogs.

lagen at the base (Fig. 4} Twenty-one wlcm
of this typo were seen (Table 2) The e
of the uicens ranged from 0 115 mm m dis
meter

Any chff between ulcer freq n
made and female rafs wos not found. Some
of the when demomtrated & bealing tenden-
o pamitie o] ghandt growing o from
e edge of the mucownl defect.

Re slts of the Hutochemical Studies

The hutocherncsl stoctiom w the placebo
group 4rd oot differ (rom thoee In the yroup
o son-prand rau.

Acid muropoinacchasde amessed w Al
coR-posine subsapce orvwrred  predomi-
rontly w eefh I the neck of thr rormn
thand, and m the detp foreslior celh i the
area of the pylore glands { + + +) Followe
we apann of wepinog + HCA ingestion, »
segroficant resaction occurred fo both of the
e mucorat areas o Al sectiont The
oaK o wereting felie all waned srongly wath
e PASaeachon {4+ +) Admuastraton
of agunn or & pann + HOCE led (o a alighthy
wrEher reactson {4+ om e furisce op
thelomn and w fovecdor cells in the aren of
the torpn and the pione glands, whereas

the renctson way further reduced m cells
the neck of the giands { +}

A pronounced ATP-ase reaction ocrurred
parbeularty 1n the surfrer epithelium of the
aren of the corpus- and pykora glands as well
23 in duodetom, Furtbermare the parietal
cells demomitrated a strong posilve reacixn,
Netther aspinin zor aipnn -+ HCY had any
deinonstrable effect on the dotribution or
wtensity of the reaction.

The reactron foc DNADRH redectase and
cytochrome omdase appesr from Teble 3
Ingestion of sspuon or mpisln + HQ ted
to so whitioon of NADH reductam rexction,
epermlly w the superficial epitbelnd yen
(Fig. 3 8 Tha finding was prownt in a

i1 all but one of the ras in that group The
mbitaton of the reactin m the ducdenal
epsthelum was not « convtant finding,
memamerch nges-
ton, un thibetson of the cytochrome oxwdae
reaction m the surface mucous cell occurred
in all but tuee scuom, Rescton of the
erlls of the pyiocw gland way mbibued 10
hall of the ceizony, wherear the reachon
m parietal cefls was found ta be inhibatad 10
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all but two sections from aspuin + HCI
treated mtn. Furthermore, the latter group
exibited sporadical areas wnthout reaction
especully in the corpus mucess (Fig 8)

Both of the enzyme reactions were seen to
be mhitited 1 the mucosal cels Lmiing
eronions and ulcerations

absorption at low pH acrording to pH.part
von theory (4)
damage was more pronounced at low pHL
The Lealing procemes oherved mutated the
unial mucoml epithelnam, growm from the
curcumference and covering the ulcer bed. No
glandular proliferatton in the mbmucoa va
seen (33) A reduction of mucows substanee
was demomnstrated mvolving ackd a5 well n
neutrl mucopohyncchanda. The  ngmfi-
asce of ths findmg n hard to cvabmte,
Mucny acts as a lubneant 1t protects the
mucous membrane agmnst mechamien! trao-
ma, but it does pot mnterfere with the diffo-
siop of hydrochlonc acd and has no buffer
1ng power itself (11} In one i wtro study
some whilktion 1n proteolytic actvity of pep-
sin was produced by adding acd mucopaly
acchande (21) In gastric mucws from dom,
Hekkinen et al. (13) have found a slpho-
glycoprotemn that was secreted by the sper
ficial mucous cells and selectvely inhibited
by sspmnn. In mucosal specrmens collected
from tmn, none showed aoy concentrabon
of 1l Iphated glueop (83)
Together with mucous secreteon, a secreton
of bicarbonate takes plice which inereases
the pH and decreases the acmty of pepsn.
If bicarbamte secretson n inlubited by s
rm,umxgbtbeu{grmmmmcnmh
the pathogenesss than inhibinon of mucone
secretion 1tself

Any effect of aspinn on ATP-ae actfity
was not demomstrated. 1f asprn
emdative  phasphorylation in  the rmucos
membrane, a3 pastulated by Glarborg Jorpe
tem et of (14) an wncreosed AT;;:«N‘Z
was to be expected (17) Any differences
ATP-ase actnvity were not demonstrated,

DISCUSSION

Except for the two ulcers, the macroscopic
changes obeerved were similar to the erosive
changes seen 0 acute experonents (8, 37)
Followlng wpinn mgestion  hyperaemia of
the mucom was n commant phenomenon
which way confirmed by microscopy of the
mucosa. The findings correspond to those
abtawsed by Afurr & Cosrar (24) An increase
i the blood flow followmg damage by zspr-
rm has bern demonstrated (1) and might be
part of protective, repainng proceses. Round
cell infiltration in the submucosal layer oc
curred in all expenmental groups, but con
comitant submucosal oedema and extenwan
of the infiltraton into the mucom 1twell
occurred only 1o the sspinn freated anmmabs.
The plcture was that of & focal scute gas-
tntn. Local cedema and capillary eromon to
appear 1n the vianlty of tablet particles posnt
to a direct damaging effect of aspinn (30
H)

Penetrating lemons imitating chronc gus-
trc ulcers to develop after aspirin have been
described onhy 1n the paper by St Johnr et ol
(33) Admnutenng the compound mn a

)Jngle dose suspended in methylkcellulose, a
¥F“dore somewhat larger than 160 mg/kg/dsy
was found to be necemary to produce chronic
eromons. Tablets swalkewed twice a day lead

to & more protracted and mere direct effect

but this doca not exclude a posuble 10crea™

in actrity g

of the compound on the mucow b

Sunultaneous ngestion of aspirin and acd
enhanced the domaging effect An aced
environment determines the degres of dam-
nge wndweed by sypinn (3 Tha does not
pecemaribh speak I favour of the back
diffuwon theory (9)  An accumulation of
alicylate fons imide the cella of the mucous
membrane {21) enhanced through a faster

70

asplrm.

NADH reductase and cytochrome omGre
are only 2 groups of addatne enryme whrch
tmmfer hydrogen and electrones 0 the 1T
sratory chauin The inhibitron oceurred pre-
daminantly in the suface cells This agrees

with the results obtained 1n the ;hon—m
cxperiment by Ganter et al. (1) and
findings in the srdwes by Vyr = (25) who



apphed the method to mucosal biopstes from
patents with guatnitas, Of special nterest B
the findlog of decreased renctions in deeper
loyers of mucows membranes from asprrm
treated rats. Tha findmg mdicates sn im-
parment of the celtular metabolim, even
in the decper layen of the mmxcowus mem-

brane.

The wuthl effect of mlicylate damage to
the stomach mucos scems to be an uDpar
ment of coddative enzymes followed by a ced-
fular reaction (focal gastritts) reflecting re
versibility  Lrreversibitity of the damage is
finally demonstrated through the occorrence
of true ukeratson, ipdscating insuffickency of
repair procemet

Thit stndy waa supported by Dee Lageodrsstabe
ge Fond for Storksbenkurn og Fareerns
of

thology
tute Jor Experimentsl Resewrch In Borgery
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CENTRAL PONTINE MYELINOLYSIS
A Case Repart

Anpres Spea and Byda Brlovic

of Gdtcbory, and
Negopatholagical Laborntory Imirtute of Pathology Urnheraty
Nemrologhca! Clisde bhl;rmﬁad.ul.(}ncdmﬂ.ﬁwcdm_

Sioa, A. & Brkdwk, B GmtrdpmﬂnzmydhﬂnhAu-mAcmputhnﬂcrdid-

cand Sect. A, #7378, 1878
Te it case of cenual

i Sowdnnl b prownted. A premortem

Wmnﬁh&dmhwd&awddﬂmmmmdmm
Leciroivte di

Joram

o ond the &

findiings s erified th clialcal disgnose. A

bralnstem which are particulurty vulnerable,
K#7 words: Poatioe mytllnoirhs, central,

of the <

ok N

] syndrome, The postoortem
L 2, The

A. 8ims, Newopatbological lsboratory Imthtuts of Pathology Unnersity of Goteborg, Gotes

borg, Bweden.

Racthed 2473 Accepeed 17 [L73

Central pontine myelmo! 3 and
malnowtithed patents wat (it described by
Adawr and his asmocintes in 1939 This entigy
s noce then been the rubject of several e
reports from various cousttrles though as far
 we know not from ScAndinsvia, Oneet of
the drtase i scuto and { oume A progremne
coune to end fatally within weela or months.
Pacholomestly 1t m charscterieed by a wym-
metncal demyelinated lenon evolving from the
cemtraf pontine bae, The getrology and pathe-
geoewn of central pontine mvehinalysts w adll
unknown. The purpese of th report n to
describe the case first encouniered 1 Seandi-
nia and to rekte the clinical wgmy and
FIptoms with postmortesn findings dnce the

ol

oy, Comman charsctermtics of the aetiology
and posdble pathogenetic caunl facton of
thia doase will be dimcused.

CASE REPORT

drinking boye quantides of slenbolic beversges
priot 10 sedinigdom ard b had nol taken ghe
growrited doss of KCL Initla) lsboratory data
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fatty changes and hesvily lLpldladen

Newrepathological Findings

Masrorcopic appecrancer, The beain, bralmtem
ard crrebellum wolghed altogether 1600 grose
The besln showed oedems.

A
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in igiiilggg
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of the centra) lobube end coloaes.
Cerebell 12 otber respeats not remeart
abic, The epinal cord eppeared pormal, the ¥
rwu-ndpnﬂhumdw\ﬂunml srioon
Microse s sppratrnce Cob m 0
e there was 8 moderatt



Fig § feedon of roemsl poos, showlog u lurge
rymesetric 2ren of demyelimaton. Laxol 23 X

wihowt low of myelln oc focal kesorm. Poth
roexzalllary bodies exhibited an spparently ocsal

P Nomeros sectioms throogh the pons -
aree

mmhmpndmlnmnm‘l\‘thl‘m
wrafected.

mﬂ.tdmwhyd\hnwummnnwmmmcm‘l
Pnankc-ﬂ.lndlmrwﬂdmhr
The kam of Purkinje celli was beyond the
um-hkj:nau!dhuupndcdmbcdmm.

Medulle oblonget axd the sprasl sord. Sections
through the medulla cblongata and the cervical
segments of the spinal cord thowed ardinary mryelin-
ated loogrtudiaal merve tracts and umaffectrd
nexronal

Clizcal-Pathological Correlation

In an attempt to corrclate the climeal and
pathologxcal findings m the present case, we
mary asaume the following mode of evolution
of the pontme leon

The instial symptoms indiente an invohe
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Fig 2 High waguificailen o ihe pocting Jesk

with lipidiaden macropheges, lai
devryellnation, Luxet 300 % tact Dewrones and
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Fig 3 A poron of the ponune loson with
moderste distoetion of the axis cylinders. Their
ed. Oligo.

mtegrity b for the mowt part presen
dendrocytes show necrodds, Palmgren staln

Suall

Comsequently it ey be xwumed that the
pontine leslon wan fint restricted to the cen-
tradventral part of the beilars poom,
then gradually involving addibonal sructures
in the pons, extending dorsally in the pass.
mechan reticular substance and laterally poe
dommantly to the left

DISCUSSION

The pauent presented 1 ths report was 2
chroaic aleoholic wath severe electroiyte su-
balance just pror to the omet of pontne
symptoms, Vertebral angography perfoomed
dunng hoapitnlmation showed nothmg re-
markable and the clinfcal data revealed nor
mal serum Jevels of viamsn B12 and fofic
sad snd a npormal Ther funcbon. Faty
change of the Hver was found at autopyy The
basal cerebral arterses exhibited only mod-
crate stherosclerodds and the Galerue yenows
system appenred normal. Any morpholope!
bens for Wernicke s encephaiopathy indict
g & deficrency of thaamune was not found.
The pontine lexon wunvolved 2 symmetrc
area completely devosd of myehn, necraat
and severs lom of ohgodendroghal cefl. The
neurones and the axa cyhindens were wel
preserved in the dermyelmated area. It sectts
mmblcmnmmwez}nldtknmdﬂt;:
oped a1 a comequence of domage t0

lgodendroghal cells, uvolving degradston

ment of the medial dal tracts g

extending haterally The msoss and anmocorm

may be explamed by 2 kesion of the nmpa
al re

nn:’lr:mova?ofru;vlm from the area affectrd
(el Pagumpan B Lefken 1969) The husto-
hology of the pontine leuon # in actord

thetie fibwer in the p
sulntance. most pronounced on the left uide
‘The pareses of the tongue and palate were
probably supranuclesr The facml parens was
first noted on the left nde. Thn together with
the mual, mainly nghtaded spatcity sup-
ports the amamption that the extennon of
the lrnon 1 most pronounced on the left ride.
The gare paralysh to the lefr may be ex
plasned by a Jemon of the paramedian rete
ular substance dorsally and to the left In the

ance with that of central ponune myclin
olym previonly descnibed

The strophy of the grey and wiite mage?
wn the superor vermn cerchelli abio sen =
the present cave o & common 3
finding 1 chrome akcobols (1 sctor o8 o
1939) The aruology of the atrophy o the
verm cerebelly §3 unknown, Folc acid de
ficlency bas been proposed ot & i
actologscal factor and n known fo £8
& d RNA~content of the Purkinje ecfh

mme manner the hypervennd may have
been enused by a leson of the paramedisn
repcular substance donolly between mesen
czp}mlm:ndthem;ddkth;rdoldwpom.
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in chickens {Haltra 1970 In the Pﬂ‘fx
case, fobie sexd deficiency may not fu‘YPh’)d
2 prizary roke as g factor causng ALOpRY



the vermn cercbell since the serum level of
folic acrd was withm the normal range.

'n-.e.cﬁohgy.ndpcthegtwﬂo(muﬂ
pontincmwelmolnuhmmmp-ﬁmu
fist reported, Inchidmg those reported by
Adoms et al. (1939) were akobolics and
tnournhed pabents. Actordmgly as fusthes
cases were reparted, It became endent that
drhsonmymmmakdlu!nnnd

ttmpnﬂulnled,mchumhctmmd
thamine defiuency related to alcobolic en-
cephalopathy synd e M

Bigrami and \\ ermeke dresses (Badley ot oL
1960 Berry & Olsewsh 1963 Shenws &
1 enty 1968) vascular mechannms (Landers
et oL, 1968 Holdorf] & Cervor-Navarro 1971

hiaf;

Okeda 1973) and severe disturbances of the
dlectrolyte balance {Adems 1962, Aley &
Terry 1963 Monterro 1971 Finlayson et ol

1972) This entity has also been reported to
octur m pabents with a variety of ctabolic
dntes such as Infections, remal doeases, and
cancer (Green et al, 1962 Shisaks ot ol 1963
Rosman ¢t al, 1966, Fialayson ot ol 1972)

Whenerer the pomible aetiologle factors
mohed in central pantine myelinglyns are
0 be conmdered 1t n templing to amume that
a1 beust two [actors may be of lmportance
(1) Vimmun deficlency especually thimmine-
defiaency unce 1t B (requently present in
chrome akohobics and malnournhed patents,
and (2) electrofyte disturbances like ypo-
natraemia, & common lboratory findmg m
Patents reported to have had central pontine
myelinalysa.

Further unknown factons of importance
may be present, in view of the fact that the
defiaencrey referred 0 are rather common
clinscal flndings while central pontine myelin-
oh3s 1 a rare disease. However m pointed
out by Finlarsen ot «f (1972} yapd changes
of the serum sodium kevel are more likely 1o
br nmptomanc than gradual changes, expe
fally of they ocrur wrultaneotnly with an
adveniety affected ceflular metabolmm,

Thamipe deficrency remls & redoced

ncﬁntyc‘lnmbﬂ‘oftﬁnmme-dcftﬂdmt
oxdative ermymer A pomthle consequence

for the sctive tranyport of electrolytes acrom
the cell membeane The lnked transport of
d:ctmlyts,sodnnnmdpmmmn-n‘unthe
cell membrane however requircs an ATP
bydrolyrng enzyme. This enzyme converty
the energy of ATP to clectrolyte movementy
a substrate. Expenments mdicate that the
erzyme s located to the cell membrane (cf
Skou 1965) The activity of the enzyme b de
peodent on Na and K concentrations in the
Intra and extracellular phases (Skou 1963)
In the present case and 1n reported cases of
central pontine myefinotyns, the Na and K
cancentratsons 10 the serurn have been severe-
ly reduced. This may have had dissdvants
geous effects upon the acthation of the
clectrolyte  transporting  system,  especully
fince Na n the caton with the highet
actrvating patential upon the ATP-bydrolys-
iIng eoxyme (Skow 1965)
A defectree

trolytes merom the cell membrane will cawse
on intracellular sccummulation of sodium and
Mhud 1e. a cytotaxic oedema, 10 contrast to &
vmogenss ocdermn (Klatro 1967)  1f meore
advanced, 1t may cause cell death.

dal}yhypm.ﬂm&epantcl’ycrmgethc:
they may renilt in cell death. However thix
does not explam the well-defined localration
of the pontine Jexion, neitber does It explain
it morphologxenl characteristics including re-
:{‘M W;JU-prm:d noutones and wxs
inder, t peerotic oligodendrog
and sbsence of myehn. fal el
A powible cxplananon may be dertved
from the results of some exper
mental mvestigatiom. Bess (1968) found in
the rat that the oligodendroglial cells in the
central part of the brawnstem are more pu-
’:‘?ﬁWWWhﬂmmm
producing cell elewhere 1n the brun. Recent

ki



nvestrigatioms have demonstrated that expen-
mental thismine-defioency m the mt cames
leslons strictly localmed to the broumstern
(Dreyfus & Victor 1961 Collins et el 1971)
Accordingty i the mat at least, the olygo-
dendrocytes of the brainstem are highly vul
nerabls towards metabolic influences, prob-
ably due to thetr high metabolic rate (Friede
«t al. 1963) which excesds cven that of the
ncurones (Hamberger 1963) 1If thete expen
mental findings hold troe of man alio they
might underlle the localmtron and pathalog
scal characteristics of central pontire myelin
olym.
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SOME CHARACTERISTICS
OF LYMPHOBLASTOID LINES DERIVED
FROM HUMAN ASTROCYTOMATA
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hoblertold Tnes
Macntyre E. H, Lindgren, A, & Pontén, § Rome charscteridics of lympl

derhed from hunman setroeytomata. Acts path. microbiol. wand. Bect. A, 84 75-84 1976
Two immunoglobalin-producing Hoes of pormsl hmphobissiold cefls ha bem exoblisbhed
from calores of two Bomen arrocytumste. Thess had the sme characteristcs as hympho-
Blastodd Tiwty dari 24 from pormal humen fymphold tiaos or paripbersl Hlood Tt by concluded

limes are devivatm of poo-neoplntic lymphold cel (perhaps of the

\he Fmphoblextold
B aetint) which wers Droest as an mfilinate whthin the etrocrtomuta, F

the

Mow emergence of the hmphoblasteld exlls [n cnlture, thelr contiming reqotranent for fesder

celly and ekt prodocdon of 1

1 rather that b loaal i

uted to an artrfact of growth cooditions,

fin are averib-

Key words  Asrocyioms, homsn  lynphoblastoid cell Tnes

E H Masntyre, Dhvlsion of Voolory Nutiooal Intitute for Meduml Rewesrch, M Hill,
London N W 7 1AA, and Clinical Rewurch Centre, Harrow
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A lengthy seria of cultures in thu laboes-
tory from fpnan fymphold tiwue and from
periphernl blood was yiclded lymphoblastasd

discrased their source wathin the astrocyro-
mats and the reasom for the ranty of hm-
boblartoed Tine develog In the

cell lnes m a hugh percentage of cases
{Poxtén 1967 Phiipron & Fomtén 1967
Mdsson 1971) The charactesisties of such
Enes have recently been defined and o clear
dwtoxtion drwn between hmphoblasmid
Lnes compowed of nommul cells and lympho-
ma fines comusting of tumour cells (Vilszox
& Pontén 1973)

We report here the culture of lympho-
blaatend cell fines from two human beain tu-
mourns (mtrocytomata} These Hnes will be
hown 10 be equivalent to cells of mpho-
hhcmudﬂnnderhrdlrw-mlh-mp}md
e (Vidow 1971) In this paper will be

;erlao‘ ve bnoppe of bvam tumours
cultured m thu baboratoey

MATERIALS AND METHODS

Grid and direct exltura were made of t byan
bewin tumomrs (astrocytooits Isbortiory mumbers
119 and 401) following publiibed techmiques (Jox
w3 4t A 1964 Pentén k Mecintyre 1968) For
tronows 119 enplar for grid cultore wers takeo
fro e centre of U astrocyioms (U 119M0)
and from  grody slable vessel whtbin the tegout
{U 118310) 1 o cubes of tamo were st wp
oo ushilem sted grids covered by gelxtin foax

(Bpongoutan } and contained In 2 petrf dish whoet
PR ) th Couiaieed 1a # petrd duh whoss

Obtained from A. . Ferrosn, Aalood,
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Muid-gas inteeface was at grid level (Jemsen ot ol
1964) Grid tranders were made when the aren
under the snd (2 cm?) was covered by cell the
$rid was moved by forceps to 2 new petrl dish and
served as & continulog source of nan

materal for sveral months. Direct preparations
for culture were mads wnthout trypeiohation by
sceding Into & 50 mm dish a coarse

supplemented by 10 per cent foctal calf seram, 100
units of penleillin per ml and 50 xx streptomycin
per ml.

The cultures were maintained at 37 C 5 humi-
difled atmosphers contatnlog 3 per cent CO,/95
per cent alr Cell transfers were made at conflu-
eocs uang 0.25 per cent typedn m phosphate
buffered mlme. F10 medium® was substituted for
MEM in the growth medicm late in the Invest-
qatlon. Similar procedures wern followed for the

debydrated through 70, B0 and 97 per aemt by
droxypropytmethacryiate fn water (alouing § &
utes per concentratin) and fnally infiltraed wuk
2 series of hydroxypropyhocthacrylate sad Epem
mmixtures and embedded fn Epon. Bections of virk
ous preparations were stuined with kesd scrtee

(Reynolds 1963) to improne contrew,
X

RESULTS
1 Hutology
Bections of tumour 119 (Fig. 1) showed
a high grode astrocytoma ths had an ummse
ally beavy ifiltrate of round, mononuckar

cells, which were concentrated 1n pervascalar
regions, had a sngle eccentnic nuckeus and
moderately nch, deeply basophilic cxiophisn
Tumour 401 was an astrocytoma of loser

of mal and had only a scatier

other astrocytama, 401 and {5 cnltures d d
UA40IMGL.

Cells used 23 foedens Included U 119MG astro-
cytes, U 28 normal buman skin fibroblasts (Poxtéx
& Sakwle 1967) and U 79CG normal human
nstrocyten (Powtén & Mapatyre 1968)

For hustology solid timue was fixed In 10 per
cent formaln overnght celll m colture were
rinsed, then fixed In methanol acetle scid (3 1)
for one hour The routina staln for solld e
‘way haema Glexon and far celh In
colare MapQOrimwald Giermer, Conammation by
PPLO was loaked for by exposure of cultires m 60
mm Fakon petr1 dishen to 3 gc H-thymidioe for
24 hour and subwquent mitoradiography (Ner
dons o1 of 1969) Immunogiobalin synthess wis
tested ning double ged diffudon of coocentrated
culture supernatants medrgn was harvested after
three days mcubation from cultures containing »
total of 5 x 108 cells coli-free supernamnt was
concentrated twenty fold and stored at -20 Q.
J(PAlligron & Ponids 1967)

" The preparation of cells for electron microscopy
hay been dexcribed in conmderabls detad (Mfaciz
tyre ot al 1972) Braefly tho cells were flxed for
30 minotes In & 132 (vA) mixtore of 5 per eent
d and of 1 per cent esmium tetrodde

01 A escodylate buffer at pH 74 on Sn
(Flirech & Fedo £ 1968) The nidal fhaation was
followed by several rimes with 01 M cacodylate
buffer at 0° C, then two rinser with cold 01 A
acetate buffer pH 63 contaloing 0253 per cent
wramyl acetate (Hirch & Fedorlo 1988) The
mmple was left In contact with the fical uranyl
scxtate 0ol ton for 20 min tes at O G, then
washed with several changes of cacodylate buffer

+ Obtsined from Grand lsland Bickgical Com-
pany Grand Rapkh, Michigen.
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grade

1ng of round, mononuclear cellr. At autopsy
the ticular systems of the 2 patents
(119 and 401) showed po aboarmal prob-
feration.

2. Cell Cultures

Gnd cultures of U 119MG and U
119MGL grew slowly 1t took one month for
seeded cels to cover the space under te
gruds, The imtial outgrowth was of ke
unmmucleate cells these had abundant, pakh
staining cytoplam which contamed momey
ow peuroglal fibrik. They were chwed
(Shan
Three and a half months nIlcrpmmrymm e
lantation, groups of somll, round ap-
Ppel.rl.‘d in cu]g.:uu.r:dmm‘l from U 119MGL
these new cells grew muually m broad hesp
of 5-50 cells attached to the astrocytes {F
2} Mitoses were frequent within the heapy,
and their attachment to the sstrocytes »3%
caslly broken by vigorous pipetting As the
nre of the heaps increased round wiable cells
dotached into the medium MWW(:P'.;
preciabls dimennons 1n okder
w 10°/ml) These detached celly could 8t
tach to feeder cell layen, but not to frec =T
faces, and did not survhe without [
celle. Cultures of the other gnd U 119MG
lm‘ld.erclcuhurrloflumou.rlngn‘Eﬂ\lY
tumour-denyed astrocytes.
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Fig 3 The plennalemmal surface of the tumour sstrocytes from both U 119MG and U 19MGL o
tures carries moany long, slender crioplamnic projectioms. The granuler retentar

rteny

(arrow) b well developesd, but thows no alignment with relation to the cell murface, {megn. X 10,000

Fig 4 The plasmalermnal surface of the hymphoblastnid cells s almowt devodd of any protresions.

The

sranular apoplsemx reticulum i arranged In diated cpsternal arreys (arrow) which lie panlid o the

surface of the plasmalemmy (magn. x M 000 )

Cultures of tumour 401 grew even mare
tlowly than those from tumour 119 thelr
development was dentical with that of U
119MGL otherwne, The cultures were de-
ngnated U-401MGL.

The continued growth of round cells 1n U
119MGL cultures was anoclated with a pro-
gresuve dimunution it the numbers of astro-
cytes withm the mame culture, and approd-
mately 8 weeks from the 1mtmal appearance
of round cells, the astrocytes had disappeared
from the U 119MGL cultures. The round
jeells could not survive without accem to
feeder cells, and were saved by substituting
s feeden astrocytes from cultures denved
from tumour 119 which had not ywelded
round cells (U 119MG gnd and U 119MG
drect cultures) Other mutable feeder cells
were U 2S normal ilin {ibroblasts (Pontén
& Saksela 1967} and normal human astro-
cytes.

In all cases after mixture, the feeder cell
population pumbers dropped whils the round
cell population contimued to grow With
nme, fewer and fewer cells vere needed to
mantain the attachment of the round cells
to the growth surface, o3 many & 200 round

82

celh being attached to one fecder cell. PPLO
was abeent from the astrocyte fround cell euk
tures, a3 adjudged by the absence of grum
over the cytoplagn ot externs! to the celk
and presence of grane over muck: after &
posure of the cultures to H* 1dR and mb-
sequent  autorndsography (Nerdene o o
19635

Ia)t:hnhehmwdgntwn U 119MGL sd
U-A4DIMGL cultures were placed 10 a ncher
growth medium, F10 The round cells then
grew freely without feeder biyent

3 Sections of Crid Prunary Explests
U 119MGC and U 1193 GL

Seven montht after prunary explan
ritro sections were made of grds U-119
and U 119MGL. Both showed
astrocyte tumour taeue Gnd U-119MGL
alone had groups of large round el

tm

MG

4 Immunoplobulin Production

Immunoghabulin  producton GWUYSN’::
f feeder cell Ia T 1M
Tom cel yers o cell oy

U 79CC as well as [rom the roul
tures U 119MGL and U401 MGI (Philipson



& Pontéx 1967} The feeder cultures swnthe
szed no Immunoglobulins imes U HI9MGL
and U-401MGL produced » monacional we-
mspoglobulin-fgG - Round cells m cultures
U 119MGL and U-AOIMOL will henceforth
be dewgnated hymphoblastad cells (Philspron
5. Pontén 1967 Ailuon & Pomién 1975)

5 Chromasomes

Mo sboormslty of morphology was seen
\n chromosome spreads from U 119MGL cul-
tures. The cells were The tumour
derved astrocyles froen U 1IOMG aultures
were beteroplosd.

6 Ultrastructure of U [1931G axd
U 119MGL Csliwres

The tumour astrocyies m hoth U 119046
and U HSMGL cultures were large cefls
(et Fig 2} They had & very irsgular cyto-
plasmic border from which manerows loog
shender projections protruded (Fig. 3) There
way we specal aligrment of the gounudar
endoplasme reticulum (Fig 3, arrow) to the
plasmalerral surfsce. The fymphoblastodd
cels (Fig 4) had xn cventally wnooth plav
makmma Linear arroys of dilated

have the need for feeder cells imposed upon
thems by the conditions of culture {Niluon
1971} Abo monoclonal and ot polyclonal
ummmog)obuhnpmducﬂmpthclmlﬁfﬂ
fng where lymphoblastold Lizes {rom normal
tosue are grown 1o MEM medmm mnstead
of FIO or other mch media {Mibson 1971)]
1t & concluded that the anomalies of freder
ecll rey asd early monocloasl syn
theds shown by the U HOMCL and U
401VGL lnes are sttributable enurly to
the vee of » medium (MEM) wheh u pot
optinal for norma) lymphohlastod cells, and
these anomalies result from an aziefact of
growth conditions,

Lymphoid tmue & routinety cultured bere
fo & ncber medrom than MEM {Aduon
1971 Ndson & Powtéx 1975) often F10
Astrocyies grow poordy m FI0 and well m
MEM (Alecatyre Nilmow & Powtén un-

clwervaton) MEM B therefore

wed routinely in cultures of ontrocytes. Tha

probubly accounts for the ranty of bolstion

of Wmphoblutewd lnet from the lengthy

scrmey of ostrocytowns cultures 1n thn labors
toxy (Fomtén Xk Vacimtyre 1968)

We connder that U HIMGL and U

lav parailes to the sur{ace of the plasmalemzm
{Fig. 4 arrow) s i mmonoglobealm-pro-

ducng, bophoblastosd cells {(I{unemeler ot of
19661

DISCUSSION

L HISMGL and U-401MG] Lines have two
features which do not accord with the define
ton (Adison & Poatém 1973} of hymphe-
blastoxd tines derived {rom norma! dymphord
teve These are & meequsement {or feeder
efts and the peoduction of focal rather

A0IMTL hymphobidastosd lines were denved
from the round ceth whah mffitrated the
tumeur and grew therefore from non-neopla
stic celh premnt withun the prisary tumeout
ophnt Their precumor cell B protably of
B cell type, at a stage between the gmll B
Irmphocyte and the plasio cell but th re
quires further study (Nilsom 1971 Nidssos
& Pomtén 1973) The rovund cels miflttong
asrocytomata sre thertfore lymphold and
can form p o of ok

ulinwyothesmsg norm! fymph d celh
i otro

that pohcionat mmmunogiobubin,. However
the feeder requuement 5 not abuolute and
» nercome by wbstitnting o ncher growth
mednam  {Comersely i sormal Iyrapho-
birstoid cell hines grown in the urial condl
fwes m o8 rwh medium are toanderred, to
MV they abo requure feeder cefh, whch
they do oot o the reber wedin, o they
3

wtp v Swerdud Mewwsl Rowar h Counarl

Otie sad Elef Enesson Fowndetion ?ucd:d o
Thx authors ackmowledge with plesare helplul

cniern With D Kenxetk AZssem,
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HEALING OF A CRUSH INJURY IN RAT
STRIATED MUSCLE

3 A Micro-sxguographical Study of the Effect of
Early Mobil and I il on Capillary Ingroeth

Margsy Jirvemn

mwmvmw:amm
Department of Pathological Anatomy Umneruty of Turku, Turko, Finband

Jirvioen, M. Fealmg of 2 cruh Infy fn mr swisied mmuxle. 3 A sboro-angiographlal
viudy of the effect of early mobilirtion and immobilimtion on caplllery lngrowth. Acta path.
microbeol scand. Bect. A, 8 83-94 1976

Viscrlar Iogrowth loto the fnfared ares of 3 pertislly cushed gasrocnemsln ke we
Mww&,z’r&wmmmmmwnumuwwmm
ot tnumoblleation. Tn mobiieed muscles, the routing of pew capillanes occurred mom rapldly
and fntensively than I Injored muscles treatrd by Smmobiliation. The sequence of eveals
ws foumd to be slightly delayed If mobilisation wae started after immobilimtian for two days.
The speed and Intensity of tisos repalr 1 sndied histolopcally wx directly corvelated with
\aacular frgrowth, expeclally during the firt week.

Fey words Btriated muwach crwh Infury; healog micro-engiography  treatment  mobili-
tjom lmmobalina oo,

Markky Jininen, Spart Medical Research Usnlt, Department of Phyuology Turkn, Finland.

Rrcehed 26¥il73  Accepted 11 W73 clse conmechon with capfllanes (Carbon

The repasy of mjured muxle occuns by
1 1 lon of tve thwue
scar and regeneration of mncle tmue (cf
Betr ¢t ol 1966) The speed and intermty
of the reparative proceses are strongly de-
pendent an the phywologreal stato of the -
Jured mruscle dunng healing Early activity
uhrr-u-numn]cnd;m-men;&ddmp.
pearance of degenerative changes, followed
by more mpwd and Intemuve scar formation
and mascle 2 d with

1970} In the study of Ingrowth of vasculanty
mto macle wounds, micro-angography has
been wed by Schoefl (1963) who poticed
that new ca sprouted from the nr
viving trunks of blood vesel towards the
centre of the mfury As regards the rates of
morphological features of repair and growth
of eapillaries in injured mmuscles, any com-
parative studies have not yet been publihed.

In order to study the background of mor

{mmoballzed inpuriey (Kewe ot ol 1974 J
tix¢x 1975) The sequence of events durmg
regencratlan are found to depend especally
upon the vascularity fn the injured aren s
dntmmalmdmrotubuocumm\ly(n

photogreal differences o be demonstrated 1n
repaired rouscle aiter mobilzabon or fmmo-
bilzation treatment (Kowt of ol 1974 Jir
oirem 1973} the ingrowth of now capillaries
nto healing twve b studied and corppared
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dunng treatment according to thee two
prnciples.

MATERIALS AND METHODS

Experiments{ Animaly

Forty male ran of the Whiar straln were wod
in this study At the thne of traumatimtion thelr
nerage age war °2 weeky (range 20-34 weeln)
and their average body welght 207 g (range 240
to 350 g} The anumb were housed {n wire
{meb) cages and rocerved aborutory  chow
(Flankklja, Finland) and water ad Gibitem.

Trexmatzstion of ths An malt
The comtant contuslon infury wing a blunt
pringloaded huommer wan induced to the Iuft call
of each animal vnder lght ether anserthesla, Tha
theath J Thed In

Port Trexmatizetion Treatmrat of the Awimels

has boen
detail curtier (Jdroinsn & Sorverl 1975) The tme
of tratmatation {1 desfgnated day 0 and tha
consecuthee dayy are calied 1 2 et

Fig 1 Mcro-an,
cularized.

86

pogram 2 day afier the Injury GROUP MO
Litde evidenco of caplary mprowting ' scen st the proxims
in the fgure) 60X



were sindied on dapy 2, 5,
GROUP I3M2 4+ MO o deys 7 and 14

Murovxglagraphic Teckniqgue

{the comtainer wis poutiowed abeut 1.3 ra above
tre ra1) After 4 5 mim, the perfumion war cone
wrard wlag & wam, 10 per cent radiopaque

(Cromopeqme®  Damancy &

= £
Aicroxagiogron 1 days after the hafory GROUP 1AL Tha nooascularmed infured ares i
amflas to that i Fg. 1 No evidence of speourting

scwnt at the borders of Infury

e
focal spot and equipped with & 1.5 s berplliem
whidow wes employed thls was rm ot ¥ &V
The fBra-focuws divance



Fig 3 )0 5 days post
from all most extensively from the provmal
centre of the nfury is found, 60X

Sectloms 6 gm and cbiained from the

sgittal omdline of the injured area were prepared
and etatned according to the van Giosou-haema-
texylin method to be used for microscopical ex
amination.

The she of the injured area and the location

In dismeter) and the relathe amount of capil
larkes was estimated semiquanutatheely by scoring,
malng numbers fron 3 (sbundant) to 0 (pone)

larkes n the middle and In the tramitional rooe
of the injury were abo estumated semiqrantitathety
on the bads of hrtological sectioma taken from

8

GROUP MO Intrasive ingrowth of new
border of injury and towards the non-+sscubmoed

the eagittal mudline of esch infured mmnch by

(J#rvizen 1973)

RESULTS

Day 2. The ares without ans filled vesh
and rdentified as the injun was ahays que®
constant (about 5 ram wn heght) (Fign 1
and 2) The verch close to the injury %er®
better filled with contrast medium than thox
far from it. Beyond the ends of the cruied
verels, po leakage occurred. Some mrouting
of new capillines at the utes of purvAant
vesels was obened in GROUP MO
Hatological differences between CROUPS
MO and 1M were gmikar to those described



£ M

S days poat &

iy
At the dutal border of the
een, 60X

enrlier in detarl (Avuset ¢t ol 1974 Jiromen
1975) the filled eapiTlaries at the borders of
an wmjured area more DUMErows 1
GROUP MO than in group IM (meon score
135 and 10 respecuvely) In the ceawre of
the Infury filled ‘ewelt were totally lacking.
Day 5 The capillary proliferation at the
borders of the injury was by far more prom-
nent {n GROUP MO than in GROUP I
{Figr 3 and 4) The new caplllanes pene
trated the granulation thwue begunnmg at
all tbe borders of the Injury and directed to-
wards its centre 1n GROUP MO some had
altrendy reached the muddle of the crished
arca, In one case In both groups, o large
keakage of contrast mednim {c.f Fig. 4) was
dnened ot this sage.

Howlogienl study showed distmetly the
close connection between myotubes and filked

h:}m-y(wﬂmleﬁhlhh:um) a lage

QROUP IM, The capillary
leakage

capillaries. Abundant capillaries (mean score
30) and myotnbes close to each ather were
observed at the bordery of the mfured area
in GROUP MO (Fig 5) On the other
hand, In GROUP TM only & few myotubes
were found and filled capillarres were Jen
numeron (mean score 1.5) (Fig 6)

Day 7 1n genenal, the muddle of an injury
wathout vaculanty would appenr only ws
a parrow line surtounded by radmlly growng
capilanes. In addstroa, the filling of the new
capillares in the granulation timue was better
len'.lntmmm:nhrdm.nhr(ml}g
injury The amount of pew
abundant o GROUP DMZ 5 MO i
GROUP MO their number seemned to be
reduced a1 from day § and the intergroup
differences were a5 a rule diminghed from
that time. The vinualired vesel m muscle
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Fig 3
GRQUP MO

Hom theue are seen. Van-Glewn haemetoxyiis, 110X

tmuc had generally incressed i amount,
upeanﬂyiuthcmabilmdmmlﬂ.-!mrdny
5 mare pramunently in plantans and solews
muscles.

' Day 14 The area without vastulanty in
the muddie of the mjury had tomlly disap-
pmraimdt}tdmnﬁo(dnmh:btd
wmred\xcd,bungwmhrmthnelzwhm
mﬁmunmj\urdpanofthcmuxk.ﬁo
wadinl arfentation of vescls connected with
the inyury was typual due to the contraction
ofthc!cnrlndmd’lemxnmuonolmpnmd
msue.’l‘hﬂvmmbrltylnlhcnpquednm
of;hemnbiundmmdawmfoundmba
more sbundant than that rmmobilzed

muxcles {Figs 7 8 and 9)

DISCUXSION

lngmhoimcapxu.mcluaa:nflh
mayn foatures of the proliferation phase B
wound bealing (Ross 1968) In stoated e
cle the mew capillanes art prod;
sprouting from the stumps of crushad vere
T the bordess of the myury and the Mg
tion of endothelial cellx

of fibroblasts (Schocfl 1963) Bood prewstt
low cxygen tension changes in ground wb-
stance, and metabolic produsts are

to Initate capfiary growih {S miling 19681
Remensnyder & Alajro (1968} demonstrated
clearly that oxygen tenmon 10 the central
avasculareed area of the mus be 1Ty W
munglybwmumwempon:pﬂftﬂ
in wounds duappeared when the pew biood
vemeh had grown completely 3OS the



it Al

trapsitioes) 2008 of Infured sres, 3 days ahwr tracma,
asd only a few filked capillades arw found smonp gremulation

sorpotubes
toneylin, 118%

wound, The Imgibty of new capillarkes
the mjured area demonstrated by Schoefl
(1963) b avmmed to be connected with the
low ocxypen tenuon in theuo (Remensmyder
& Majno 1968) Therefore the method used
in imestigntions of the vascular bed of -
Jured muscle thould be as phyuologpesl ae

o e
Y P -
Aoy ':;{-l{ -

2
i
rA >
2 oy AT i
» S

t
-
T A -
- 3
7 - -—

posibie to mod the arufacual keaknge dur
g, mact-angograplie proced Ithoogh
leading to the sulfickent filing of open verch
(Schoefl 1963y ly¢mdchin & Lindgrex
{1970) concluded that the bext method by
whch vewels may be filled with & view o
demomtrating capiflares b 10 muntain the
wmperature of the tneoe t be stodied and
the conuant medium withm  physd

n the gas fus mscle g Oy ore
closed (Hudlikd 1573) and the wascularity
near tho njury In etery case was well de
monstrated, the method wed can be regarded
wultable in studies of the capillary ingrowth
into an infured aren.
Combined phy and huto
logy afford additional informabon about the
relationship between the microscopre struc

Smats, This 1s positle when the animal ks
atarubeized and dies duripg the infunon,

ture and apy e of the capillary bed in
the mucro-sgrograrns (Kormano 1970) be-
sdes, the contrast medium is
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found 1 be disrmerly demonsirable in histo-
sections saned by van-Gheson toe
thod {H endelin & Londgren 1970)

The rendts of this sudy confinm exdier
otmenation (Carbion 197D}  namely that
there bt @ chwe grographic relatwonstup T
mmmgmgzmﬂho{vnmhmyandthe
rmutiton of the regeneratve expect
ally the formation of myotubes (Figm 3
and 6)

More mapd and intensive capullary growth
m mobilized muscles durmg the profferaten
p}meo«fba!mg-emnmbemszdmth
anmnp:dmuiinmmqummhof
rouscle and formation of connective tue a4
detncnstrated earlier (Kt of ol 1974 and
Jarrinen 1975)

The fact that the mumculer blood fow o
sneremed botk during mobilration 06 abo
after wopookilkexten for more than ooe week
(Hudlikd 1978} werves 1o explaln why &
greater number of capdianes are Tiied, rpe
cially in the deeper part of ol rnacler,
sfter treatnent for ooe week, The betrer
filmg of vemel near the infury ha been e
wanwed 1 indiestr some vaodiataton caued
by the mhoy (Kerppaen & ADLEwum
1967} "The functwsal term, o
n not suitable when mmcro-al phucal
olwenatiom are tn be devonatrated w e
procedure itwlf cxerts an effect on the actual

Ee 7 14 days after e Injury
GROUP MO Completely axcularind injury with
sadial et vymals b wewn n the widdie of figere
Abcndant filled  emels in the more deeply boceied
wioms {umdey pan 3w figore) e well demon-
wrased, 0%

Fiy 3 3 14 after 1he i
TROLP DY !n‘h-m‘dd]f?l‘th h}mdk:rryv:l
w el wone seculaoeed wera. The 3 ascelar desod-
€ 18 devper woucles bn b tmn tat m GROUPS
MO 1 Fag 7 oawd 1312 + 30 (Fig 9) 80x

Fr ¥ Mwrourpognm 14 depy after 1he lajuey
CROULF 1MY + MO Cowmpletely vasslaried
mpry b uencroes caplfacier Boseen ot

ted sodees theve # prowouncrd
wature 80

vasculsr dismeter {Lusdstor e of, 1968}
sud, of formabm is used as fhathve, 3t Wy
alto lead to artifactual changes n vascular
dismeter  (Sxorsnte & Kormano 1974)
However the obeervatioca by Remenswyder
& Mamo (1968} namely that coygen tensron
wamedmtely surrounding the Inpay i hugh,

vasculature 1% 10 support of the postula

tion that the better filling of vemels near the
wpury o doe o functonal vasodilanon As
striated muacle s known to be u tissue where
hiood flow can be enarmosty changed wider
1. Hveink 1 ﬁt

lwﬂh;nfr;mmdmmckmjurymuul
miitable model In stwdies of the eflecty of

blood flow oo the repar procesr durng
wound healing.

This work was sapraried by the Frxni b Riwwr &

Th
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GLYCOSAMINOGLYCANS
AND PROTEOGLYCANS OF HUMAN BONE
TISSUE AT DIFFERENT STAGES
OF MINERALIZATION
Bowor Exarroor sod Axoexs Hyraer
Department of Pathalogy 1 WMKMSMM‘:

Eagletdt, B & Hyerpe, A. G Y and h of humun booe tisoe st
Mrmnquumxmlmmmwmmummm&u 85-106 1978,

hmEa:frldz,DepummdPM Hudﬂngws-lﬂaﬁﬂnddh“ Sneden,

Recaned 12y 75 Acrepeed 11 4l 7) In cartilege the GAG,
‘imdselgthmmryuhmbemkmm cm’-km}yhmmdmprmemu;w:mmmbe
that bone contanm emall umounts of nulphate  glyvans {PGa) {Alnr 1958
{Moraer 1897) and 1n 1900 Gies solated & {963)  Symitar results have been obwmined
— munhthtumgthmmdmu with bone timue
Lin phate (CS) Srudses by Rogers The GAGy and tmportan
19490 ond feyer 7 of (1936) cuarm:d qualities of the e ‘:hn:nce dn‘ctw o
thtmdrmun-tm\p\nu (C34) was the  exert both ST excluvon and mo!z.:uth]_?,
208 gh comammoghcan {GAG) in cortsenl movng effects (Lawrens 1065
bone fpertgnat & Ved a1 (1966\ sho  the
ed the presence of byslurenie acd  GAG also makes



(Sobel Burger & Nobe! 1960 Cuervo ot al.  Analyticel Mothods
1978)

In compact bone tisue, the newly formed
orguruc matrix of the osteones mineralrre
rapidly to a level just short of 50 per eent of
the most munernloed bone matrix (Puglarsilo

et al 1970) Thu formation of the young Phﬂabneud.?{’m analyds.
v chelatometre Utratlon with
asteones, comprsmg 60-70 per cent of the EGTA (F »

mterstitial bone, 1 followed by a slower pro-
ces when more cajcfum slt uw depouted
Thu process may proceed untll the bone
matrx 13 fully mrergleed, 1 e. 65 per cent of
the dry wesght i muperal, Ths the growmg
compact bone contuts of oateones at different
stages of munemlization, the denuty of these
osteanes ranging from 1.85-2.15 g/cm?® de-
pending upon the degree of mineralmation
(Engfelds & Hyerpe 1974)

Puglarello e al. (1970) & da d s tloes of
lower hexomarune content m the muneralized
part of the than i the ineral-
ned osteosd tumue. When further muneralrred,
tho otteones thow only a munor decrease 1n
hexosamine contents, A smilar difference in
GAG contents between nonmuneralized pre-
dentme and muneralied dentine, has been
reported by Engfeldt & Hjerps (1972)

The aim of the present investiganon 13 to
characterire and compare the GAGs and PGa
of mineralized compact bane tmue at differ
ent stages of muneralzanon, To nmplify later
studics of muneralinng tusues under patholo-
geal conditions, uman bone tiwue (autopsy
matenal) was chosen.

eator batl,

mincd acearding o Serassrhoin (1937)

The sulphate contents were
24 houns hydrolysls of the GAG preparation whi
25 per ccnt /v foTmic aod 1 wcaled pyrex g
tubes at 100 C The analyws werc perforocd
wlng the benddine method descnbed by fatess
poslos (1962)

The proteln eontents of the Bepbarose 6 B effi
ents from fraction 111 were determined with t¢
method of Lowry & ol (1851} wrmg crymallised
bovine albumine (Shpma) s standard.

Tuses F actionatien

To fractionsts tht timue powder sccordieg ©
denslty the density gradient syem descibed ¥7
Exgleldt & Hierps (1974) was weed To minumst®
comecuon s discostinuous gradient way ed, #
deseribed

below
Pone powder in portiora of 03 e 0.5 ¢ &
pendlwwpmthcdmdc}-mwuprdaM
: ctomo-bromiorm st

i) MATERIAL AND METHODS

Femur war obtalped from an sutopsy cawe s
15 year old boy who had died roddenly from an
actident. The body had been trantferred to the
morgue (+4 C) within two hours and the autapey

100k place within two days

with y of 202 gon Ove
ith m sprcific denshty of (3

t+ of the femur (approximately 03 g
ully cleaned on the 1 and

is iquid N,, ustog & Spex Tadustries mode) 6700
Freeser/AMill, and mbesquently weved through
400 meth sae (ASTM) Ths bope dwor wm
rrpnlrdlymﬂkdnniﬂnowhlwuldb-m
covered (rom the upper surface of the sleve. The
seconery after griadiag and eeving wes 90 per cent
by welght,

9%

o
specific demiltiy of 196 wnd 175 pom P
tysly wer hytrvd.lnmenmllmha(utdhl
Spinco XY 23 1 rotor) the muxiure nl-wn-;
10 15 and 6 o respecunely mmun:{m'd
botiom of the tube hile in the langs twbes (8
s ———

The anthon sre lndetted o Dr C Ant 2
pouiss foc this analysis.



is & Sploco 8W 232 rojor) the

volunes were 20 3 and 12 ml The gradumtr
were ornirduped ot 35000 X g and At 468 Cin
# Beckonsa Lo-638 ultracenorifuge,

The 1obes were comptied with the aid of an wcx
tooo-bromofar suxture with & specific dendty of
102 giom  which was iofused {14 mlfmin)
Shrongh (he wall of the centnfuge tnbe, just abme
ihe peliet, whoch was formed of the beanlett bam
pariicler, Frmthont were changed after 1.3 10 and
) mxa for the small tnbes, while Jor the bape
tmbes the rorepoodioy tune {oteral were 373
1223 and 37 min, respectoely Betwoen each frac
o0 2 e drope were taken for shmelianeous
reliactowwtry o chech the demdty limit of the
fexctioms. Yn order 10 eheck the ducontimeity coe
wrsdent way cogpied, determining the densties at
oee miavte tetervals. Tho tormaponding fractons
&u(hem}rmlmuﬂmmbumpoakd,
thisg turee fractions, desgned fraction 1131, and
e pocled pelets gace fraction IV The overall
TRery wis 0 per tent. The flat fraction,
Moowstiag to ouly 74 my (cf. Tabk 1) was dis
haryrd, wbile the athers wers sved for further

Imlction of GAC wxd PC

Sowevlon {15 1.5 and | 1 g) from tremae [raetions
Ul aad gy by were dgeated with
P m dewribed by Hierigmst (1964) The
Sty were dulyaed for 24 hoars agine & 0.05 M
Phoptae baller at pH 70 sod the GAGS wers

F:‘P*Mibm eetylpyndinkin chlonds (CPC)

on of GAGH s
GAC-bound  bexos

A s crdond, wead e A

amine contemts of thewe fractions were determlned
with the Eiwn AMorgan resction.

Chromaiographical Proced nrer

Trdated GAGE were fractiomated on CPC-cellu-
tose microcohanos Bt order 1o stody the cherge
denslty Le. to emimate the molecular s snd/or
for degree of mrlphateten, columm were duted
with Mgl wlutions of Incresang fodke strength

¥, concentanon wed ww, howaer
D4 M by a0 doisg the sensith iy In this region of
the togtam wa lacrensed. To wpsrate dif
ferent GAG, M prosent, CPC colmmay were alo
cluted accordsng 10 the n-peopenol/methancl pro-
cedure dewsibed by Awtowepesies & Gerdell
(1963} To mtablih the hevwsamine

cobumn wa Quted with 1 per cent wiv GPC,
BJMN:mmmionapum(w/vcm
asd 8 M HO, abiog the Fival fraction for hydeo.
ysis and weby [Zgpey y

D
{1972)

massTTing
o, Simllar remslts were obtadoed with the two
rdm‘hendxmdvﬂbomnﬁd.ﬂjuh'ﬂ,
wad figally § M B, wiing 2 ml of each softion
{4 pervonal

To detect berntan mulpbate U;‘cx;min!-hn
wupernatrats aftey CPC precimtation of GAGs, bo-
Pcuxﬂl-\mhdwuvndmmmCPCfmnh
Juots of the mpernatian (Antk o o, 1970)
EAE-celhilose

Tha reddues wem sdded 1o D
cotmniay, wd cloted ax described sbove,

Marrriale repeesen 1he 45
45290 100wl mens g ot e, 78 o

luste from teme {nvciion
pooted und dpreed with

The awttwes
it .nuhdrbud »Dr el Heinepdrd

&8
I (e Fig. 3b) yere
PIDAN. Them {ractiom
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T
Fig I Deasies of the gradient umcd. ‘Tho
powder was fractionated at platemin wherehy

factors were minlmized

%

were designed 6B-2 6B-3 and 6B-4
The vaid volume of the el chromstogram
not collected became of the small amount of ma

molecular shrn of (he faglated mosterlal, the POs

{rom twae {raction 11 s well as from the 659
a5d 6B-3 fractions ware digemed with papeln asd
GAGs were isolated as described abone. The poly-
siccharides were pdded to the Sepharose 6 B cok
o previowdy described, and the heaowndoes of
the eflluents were determined ming the o o
Elsox & Morgen.

RESULTS

The gradlents proved to remaun duscoatimuoes
enough to grve well defined bands (Fig 1)
This finding n aho reflected in the ko
standard deviation of the regutrated fraction
lomty (Tuble 1)

The Ca, P ond N analyses (Table 2) show
the differences in degree of mnerslmation be-
tween the taue {ractions. The Ca/P ratos
approxmmte the theoretical vatue of bydran
sppatite, which iy 2.17 w/w (molar rato of
167) The Ca/N and P/N ratios are conms-
ent with the figures given by Exgfeldt &
Hperps (1974) The three fractoms core-
wpond to the early mxddle and late part of
the final bone mmeralzation, Le. noCnINT
aloed osteord was nat solated. Thus the
easliest part of bone munernlization could mot
be studwed.

TABLE | The Density Intorcals «axd Pooled Ret rory of the Bons Powdsr Factwnr The Ted
Reco 17 R prasents 70 Per Cont of the Pomdered Maionad

Fraction Denaty wntervals (g/em® + 8D) Yuekd {g)
[Jul]
1 (float 1785 £ Q.01
I (lf'-"minﬂ'll.nzd) } 1783 £ g 012 1938 = 4067 ﬁll:
WL (oo sueralized) 194 + Q.007 - 2023 £ Q006 1
™ (most 2.073 = 0.006

13.624

TABLE 2 The Co P €2d Ami 0N Conte ts [ the Three Stud od Boxe Tu we Fractiess

Amount of Content of o, J
raction ca/N PN /o ruth
F h:r‘“‘mr:d Ca P N w/wato  w w0 (o pata)

[£29) (sp/me) {xg/mg) (/o)
n 0932 217 10° 434 498 213 L::I:ﬂ;
1 0.9% 5 109 105 575 o e
v 0822 238 n 188 618 289

%



 ABLE 3 DEAE Micrerel wn Chromatography of the CFC Supernaiant of Papain Dipeded Materiel

I r v
Elaant He () 8A% (m) Hex (m) SA (@) He () BA* ()
Q + 006 M HA 130 10.6 nse 10.0 37 E.Z
M NeCl - - - : - -
6MHQ - - -

Thbwnﬁmﬂhdtbtdmllndlhtlmmmnldaﬂclddlndkllnlhltthzmt.rdﬂhd
ghycoprotein origin.
¢ Heox =

** EA ~ el acld

Clycoprotern Analyses

DEAE-~celluloss rhronntcg'mp;y o d;
supematants from CPC  precipltatiom
papain digested thsue (Table 3) sbowed
that all the hexosamine containing material
was totally ehited with 006 A HC, too low
an acd concentration to eute the ghoos-
aminoghaam (Astonoposlos personal com-
orunleation) Therefore it can be awimmed
that the hexosammes eluted with water or
006 M HQ sre part of ghyeop The

Glycosemunaglycans

The GAG bound hexosamines, correlated
to orgunic dry weight, show a cgmficant de
crease from the least to the most mineraleed
fracton (Table 4) CPCellulose chromato-
graphy was used to separate GAGL Only
traces of bexosamine were found in the 0.3 M
NaCl frochon (Fig 2) The remajfung GAGy
were only galactomminoglycans as estimated
from wn exchange chromatography of acid

hxh contents of Halic aad m the fractom,
with a hexommine fralle ackd rato of sbout
1.2, aho seem to indicnte that the hexos-
amines are not of glycwaminoglyoan origin,
but rather ofigsacchurides derrved  from
giycoprotetnx, The total amounts of ghyco-
protein-bexoenmimes i the tiwre fractions, as
akulated from the rendts of the DEAE-
chromatography (Table 4) do not differ
sgnificantly

TABLF 4 The Gheoproirin Bouad exd GAG-
Dennd le asems ¢1 of the Ba  Tissms F octions
Calculat d ou O pense Dry 1 efght Bass Asremn ¢
thet 411 Ca O cut m th Hydrosy Apatste Form

Ghyroprotein
w?«\ﬂ-‘m‘d

Total
Fracuon & b
g myory.  py/Tog ONE
et T e RO
i 11 (5 183
" 109 o4 157
n 124 040 164

hydrol The mayor part (95 per cent)
of the GAGs were eluted with n-propanol/
methanol from CPCcellulme columns and
only tracey of material were detected in the
other {ractions, indicating that most of the
matenal b 0S4 (Anfonopowlos & Gardell
1963) However the matenal chued with the
03 M NaCl slupon might prove to be
hynhuronic ackd The smount of material In
this frmction was too scnrce for further Hen-
tification. The three thwue fractioms were
similar regarding CPC-chutron patterns. Thus,
elution profiles, with increasing lonic strength
(Fig. 2) thow wmilar pattemns 2y the bulk of
the material was eluted with the 058 MM
MgCly. A slight difference between the tosue
Fractiom was noted the GAGs of the mowt
mineralized material were eluted somewhat
ecorlier than thowe of the kv mneralzed
thwe, showmg more matenal m the firt
MsCl Irmction even when alkulated on
organie dry wexght hass,

The sulphate contents of the GAGs were
l!mnuﬁremoh:nﬂphateﬂwmmjmmda
being 1.0, 11 and 11 for fractions IT-I\
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3 Chrocsttography o1
Erhms of provrogheam
from heast (1) mtdhm (b) and 10
most () mmeralized booe tisne

H wam
[t

repectnely  Therefore the  CPCcrllulowe
profile indicated that the GAGs of most
mineralized bone have a somewhat mmller
maleculsr aze than those of less mineralzed
bone,

Prateoglycans

the three peaks differ 1n the cf

Ekstie
¥y wol (a1}

b!dtcrtuuinlhev and v peals with

of mi 1ot The pro-
poction af the langer molecular size materml
In the major blomodal peak, however was
different 1n the three tmue fractions. Thus
moeralznton was followed by slight relative
decrrase m material of higher molecular
werght, while the maternl eluted hiter
showed a smdtaneous increase The k,
values of these peaks showed only mmor
differences,

The predominating amino acds of the PG
Pprepanitions were mpartc ad, serine, ghuta
mic aowd, prolne and ghrine (Table 5}
There were differences In the aminoacd

m that the propartion of the +
peats decrease 1n the most miperalired th-
sues. When caleulated on organic dry weight
bams, there & no difference between the
true fractions in the total amounts of the
blomodal Intermediate peaks, Therefore moat
of the obeerved dilferences can be explained

n but trends were diffi
cult 10 fnd. The aralyrer was unfortunaely
slightly overloaded with the sparse material
from trmue fraction TV resulting in hat
m“‘l"“‘]n"d"?“ﬂktdd,gpu
acid and ghcine rmic

F"f‘}"[“m’“nﬂﬂrﬁmm;m'h_
we [raction 111 only sulficed Proteim were



e Fig 4 Chromstopraphy o
' el Sepharose 8 B of papaln digeurd
roteoglycan preparatioos from,
medium mineralied boos teoe
a (a) s0d from PO mbiractions
€B-2 (b) and 6B-3 (c)
’ o
H L s,
e |
10
b
% FRonm
=N
0
c
v % Ehiaoet

found 1n all fractwons of the Sepharose 6 B
chromatogram. The protemn/hexosamne ra
tioe, however were different 1n the different
peaks (17 for the excluded pesk, 03 for
{ractron 6B-2, 11 for fracton 6B-3 ard 06
for fraction 6B~ Fig 3b)

After papain digesuon of the PG prepara
ton from thue fruchon 111 (Fig 4a) the
v peak was absent, while the hiomodal major
peak was eluted only aligthly later No simafi
cant change of the v, peak could be detected
Gl chromatography of the digested PG sub-
fractiom 6B-2 and 6B-3 (Fig 4 b, c) showed
that these matenak, too were only slightly
mare retarded on the gel, compared to ofgi-
nal matermb. The matenal from 6B-2 was
eluted with 1ts moomum at 64 ml, while for
the 6B-3 matenal the comaponding figure
was 78 mL In the latter chromatogram there

102

was alio a mmall penk in the total volume.

Feteola cellulose chromatograply of e
papain digested 6B-2 fraction showed that
10 per cent of the hexommines wert cluted
with 006 M HCL Far the 6B-3 material this
ﬂgummxiﬂpercentnndfordrmnﬂ
terml st way a3 tugh a 77 per cent. In ol
eases the 0.3 M NaCl fraction showed tﬂ:’f‘
of b The t ot
was eluted wth 6 M HCL, in which fraction
CAGs would elute.

DISCUSSION

The results indicate that in all three ot
fractions CS-4 was the major (AG ponibly
with runor traces of hyaluron  acid, demon
uruudinbonct}cueutolnba}umtbm
(Rogers 1940 Meyer ot ol 19% Hjmged



TABLE 3 Ths Aminoacid Compontion of the
Tnslated Pl‘kaalnnAnGmluRcda(
Lavcins

Pane timos fraction
n m v
-
Armp 39 21 T4
Thr 17 13 4
S 21 16 13
Gl 45 41 73¢
Pro 21 512 'A;_‘x”
24 3
?1..’ 13 13 agg
Cra - -
Val 05 11 10
Met - -
o 0.30 0.62 049
Leo (10) (19) (L0)
Tyr o8t o6l 069
Phe 040 047 0.0
Lr 067 0.9% LEY
His o 027 iy
Arg 066 088 0.56

This \aine may b too low becamm of fugh o
\nction raluet, due to overkoading of the column,

& 1 eflens 1966) The total amount of CS
seems to decrease dunng the period when the
degree of mueralzation increases from low
teveh to finel vatues, Based om our mudies,
the present report supports and extends those
of Pugliarello et ol (1970) who studsed the
o2l hexosamme contents 10 ostropes of dif
ferent demity The chapge in C3 quantity 1
slo accompanied by a dight shuft toward
GAG:n‘llo\mmn“ lecular weght In

[hexoeammne
hxgjmmmp‘ndtnca.rtﬂngtl’(hmh}gh
ratios are, however amilar to those reported
by Hernng (1968) and 1t n not very likely
that they are camsed by proten contamma
ton.

To inveshgate how a contugent autolypc
degradation of PGs durmg storags of tbe
booe could influence the rosalts, control ex
penmenhwmund:mkmA:mfdmgmthe
figures grven by Fefens {1971) autalytic
degradation of the GAGs b not to be ex
pected when the bone b kit for 2 days at
+4 C. To study pomible autolytic effects on
bone PG4, the gel coromatographucal pattern
of PGs extracted from canmne bone tisue, has
been examimed a1 2 separate expenment {un-
published) Pnor to PG extracnon the timae
Teproenting segments of the same bone, had
been kept at +20 C for 2 houn and rub-
sequently at +4 C far varying times. The
coatrol materal on the other hand, war ex
tracted directly No sgruficant change in gel
chromatographicad behaviour or in the de
gree of extracton of the PGs could be de-
teeted after 2 houry at 420 C and sub-
wquent 5 days at +4° Q, When the matenal
vos stored at ths temperature for 10 days
the recovery decroased by 26 per cent and a
part of the PGs was mor refarded on
Sepharoye 6 B (Fig 3) poscbly due to auto-
Iy effects. Since the human bone was stud
fed after 2 days storage at +4 G, autolytic

the more mineralred matroe

Most of the GAGs extrocted with guamt
dinfum chlonde are probably bound to pro-
tewns 1n the form of PGy as shown by Hernng
(1968) Since the GAGs are eluted at rels-
teely high clectrolyte concentratiors from
the CPC—celhilose columns, the CS chaim
are mther larpe (Antoxoporlos ot al 1964)
Contrary to tha, most or the PGs are pastly
wcloded n the Scpharose 6 B gel, indieating
Jow malecular werght of this com-
vared 1o cartilage PGs These facts and the
mxall change in gel chromatopraphic pattern
afier papain digestion, however indreate that
tach PG molecule cames only » few GAG

p probably drd not influence the re
rults. To find ot if the preparation proce-
durs catmed degradation of the PGs, nmilar
expermments were undertalen, companng the
PG solited from a coarse powder (mm-
large granules) with those extracted from a
finely ground and centnfuged matenal. Since
mineralmng dentme bt nleo betng studied fn
a mmilar maoner (unpublished) teeth from
wﬂmﬂmlmhﬂdhmm
menty. It conld not be demonatrated that the
"d:kf“h“hq"b‘m‘“'“hﬂ*mczdby
procedure used prepare

fractions. © et

Gel chromatography of the papain digerted
PG subfrction show that P(?,.T}Jhmm
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4 Clor O dayn {2} 2 dom {B)
5 days {c) and 10 dem (d)

LA Y

lecular smze have larger GAG chaos than the
PG of smaller molecular see, Thus it seems
that the polydupernty of the PGs, at Jeast
partly depends upon the polydapemty of 1ta
GAGs

The peaky excluded from the gel chromato-
grams (Fig 8) represent PGs of coomderably
larger molecular mze. The more intneate
nature of this matenal wms not stodied in
the present mvestigrton.

A large part of the hexosarmunes i the
toml volume peak, which peak 1 more pro-
nounced 1n the les mmeralired tisue, 1 most
ltkely of glveoprotein ongm but GAGs scem
to be present. The molecular sme of the en-
utres chuted here must be so mmafl however
that 1t o less Ikely that these CAGa are of
PG mature They might indicate the presence
of low molecular GAGs or GAG like oligo-
sacchandes without any connection to PGs,
but 1t s also possble that they are precunon
andfor breakdown products s the PG me-
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tabolism. The data avaiable do not albw
safe conclusions regarding posuble variabom
in GAG contents m thn peah

The aminoacid compostion of the PGs &
amilar to that found by Hernng (1968) The
later part of the mnemalrabon proces B
boueuacmmpnmcdby-dungtlnﬂ!
ammoacid competinian of the PG prepary
dona As mentioned sbove the earliest mioe?
almation could not be stucied with the pre
sent method. Judging from Lcteoh
chromatogmphy the Bolated PG matera!
also contaim ghyraprotein ©vpe algoaccha
ndes as shown by Hernng (1968) Sermilarly

have been d ted 10
tions from gorta comea and sk
(Antonopoular et al. 19741 The glycoprotein
contents are larger in the gel fractond of
sl molecutar se and et ao the total
\olume peak, where they represent 2 majal
of hexoaumines. Stll C A

hexoamines are present alwo in this fraction,

glycopr



Jjudging from  Ectrola~cellulose chromato-
mAP:themulamamtmdu\ngmo&cuh:
wze of S decrease dunng the last phase of
the mineralmation of bone, the calcham blad-
ing capacity of these GAGs might decromse
and it o poatble that the GAGs particapate
to some extent 1n the puneralustion proces
by delrvenng caldum {om, which eould e
hance ruclentior. The ameunt of calenm
tom delrvered tmat, however bo very small

to the amounts of calchum hy
droxyapatite depouted dunng the late phasc
of bore muerlimtion. Cartilage PG aro
\nown to influence the mneralizabon procen
n oatro (Cuerro e al. 1973) The importance
of the changes in bone PG structure dunng
the mnertwation procea b, however will
obscure. Further studies concerning the cal
clum binding qualites of bone PGs are necss-
sary before safe conclutiors aan be drawn in
thn respect.

We are fndebted to Dr € Antenopenles mnd Dr
D He  pird for their adyice and heipful critictam,
W are tho ipdebied to M, Af Nermawex end
Mn. J Laxdgrim for cllled tachnical

and to Mo A Kriemon BA, for anguage re-
Adewlng

Ths work wu apported by a research gns
from tbe Swedich Af Jw-JRurmk Cmrﬂ(_ptm
o No. 12X $40)
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FOETAL RHABDOMYOMA

Cast Report of & Petuent wish Two Twmowrs

LDam L Asgmvars and ] Sive-SSormmmaon

Institute of Pathology IT Univenity of Gteborg, Gbteborg, Sweden

Dahl, I Angenvall, 1. & BX d

b, ] Foetal rhaba

Cmse report of  patient

‘llhhotmmAmpllh.mlﬂothlcnnd.kcLA,H 107-112, 1976,

Ammd-mmnofmmmhmmm‘m“unmn
cutanecns lesbon present t birth In the left thigh and the other was Jocated in the chest wall
desply i the robcatancous thaus and atteched fo the djecent Intercostal muscle. The patlent
mmmwh—tﬂmm-mmmmmmm:
foetal rhabdorryonm b & malfornmrtion rather than a troe oeoplasm.

Kay words  Riubdooryoms soft timne umonr nsevold basl cell carciooma eyndrome.

1. Dahl, Departmest of Pathology Vas qubbm, 8411 33 Gleharg, Seeden.

Recehed 270075 Aceepted 270075

Nine cawes of a dutinctree subcutaneous
soft timue tumour composed of myoblasts 1n
different sages of differentiation bave been
reported from the Armed Forces Instrtute of
Pathology (AT1P) (Dchner et al 1972) The
furmour waually beeame apparent shortly after
berth and all petienty except one were female.
With the exception of one patent who pre-
sented two discrete nodules In chose praximlty
oWl other patients had solitary tumours and
nome of the patents ln the APIPacnes
shoned evidence of other tumours or mak
formations,

Thu paper presents a chinico-pathological
and edectron-microscopical gtudy of o patlent
Preenimg the naevord baml cell carcinoma
Androme and two foetal rhabdomyorms, one
of which was stuated 1n the tommm

CASE KEFORT

A wemborm gl woall, polypold cotame
e naw m dialy on the ot g, The Lnton wat
exned 1n Beptemler 1967 when the pathent was

3 duys old. Tn March 1966, her mother notlcsd &
oew maw shusted deep In the right ade [ the

the major pectorals mascle and {ed to the Inter
comtal muschs. Chest X ray showed 1o bone de-
stroction. On April 2nd, 1969 the lealon was v
ched. Arcording to thm smrgeon, @riden in

ol the Intercottal mmsches wm

v

m ltple, sl iXin tumours




the falx cerebri. X ray of the teeth xod
structures of the teeth showed that all permanent
teeth except 3+ and +5 wete well-de eloped.
S‘mcuthm,th-pumnthukzmnndumulu
obwervatlon, Eh:huhtmmm”md)y
physcally as well as mentally

METHODS

Light 3ficroscwby

Tbeoptnﬂvuqxd.mmmﬁndtnlﬂpa
cont formalln soluthon and embedded in paraffin.
Fire g thick sections were routinely stamned e

and 0.3 snd by tolmdine Nue at pH 4 and 05
with and witbout

dase from bovine textes, type
petiodic actd-8chilf reaction (Mc3Manm) was per
formed with and wlthout treatment of

the sections w th dlastmn (Merck, 2800 E/g)

wea foed 1 1 per cent oo
mhum te buffer pH 7.2 for
2 boun, delydrated in etbanol and embedded n
Epoo 812 Ultrathin sectiont were cot in an LRB
with wranyl sertate and
and photographed In &

hapharardly wrangrd In A ek ground
:::m which was most atxmdant m the centre
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of the tumermy (Fig. 4) The ground subwlance was
not sained by the perfodic acrd-Schiff reactiom,
but seemed w0 contain hyaleronidese{skik pad
demonttrated by the Al

ue #od (oluldine blue watns. The caislng fesc
thoas with Alcjan bwe mmd tolukdine hloe at the
Jow pHD were negathe aud thus, vo ssiphated
Iysaccharkd 1 noghcam] e

demexwirated. The fianour cells, varyleg In diar-
ter were efougated strap- o The
nucke]l wern small, oval or elongated, and in placry
amanged m rows cther In the cenire o st the

rencrally moce clongated,
mostly bebeg arrsnged ceotrally (Fig 2) Bowrrrr
i s fewr bromder tonour ctlly the nucld were
mom aften margial (Fig. 3) In the burge oo
broad, eytoplaanic tumnmur cefh with clongaed

nocln peripherally often amanged In rows, wer
frequently obsened {Fig 3) Tn both nonown, the
e it stadned beick-red

abseried In the fumour eells Sooar
oclls, particularly mast celts and costnopbilic b
mmmmdm;th:lmtzﬂx

Eoctran Uicres by
In it of tha formalln foxanen, the erenll
P bon permitted an ] smahy
which was durected especially st the fbrillar s
tures in the crtoplsem.
In (be large umour the abmodaH
cytoplum contalned sggregater o (lsmenti o
rarged In paralied (Fig. 7) [t wan not powide 0
diferentiat  between thick and thin filwnent
of the bumdier of (laments was eF
dent with formaon of compacuows I et
and A bands, idenufiable | bwads, bot po cevtad
- -
located  the coron wod
Fig 1 The snall tumour Tbe promth of B
tumour is diffuse the eplderme 1 prrpularty M
thetlc. Maweon s trichrome x40
F 2 Elougated srap- or ribbon.dhaped twoost
n&mmmunmmnwlnmm":
cratrally placed aod arranged | ronh P L
o8l temonr cells w th tapered  ytoplasn
with thee celle Maswon  tncbrome 400
The
Fglwwrrﬂhtbemﬂlumwf
q.mﬂmmwumﬁﬂmﬁ
the muchy gre margrally mteared e
chrome < 630,
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F g 2 Small tomour Tumoor cell containing wary flaments mabnly arranged In parallel with condamesd

arsar. X 6,800

Fig 4 H phaardy-armangsd, eoogated tumoor
el of varylng-diameter bn the Large wmout. Cen-
inlly the mysoid powsd sbstance f1 abundest.
Miron trichrome x 40

Fig 3 Sonll sand broad, trd fumonr eefh
mungling wlth roand and oval cefle with tapered

Fig 6 Broad tumoar erlls Ln the large twooar The
cytoplram shows longituding b end dinlno
rew stristbow PTAH x 630,

fie 7 A;muud(hmmmdhpmna
delmite Zlwer wre wen b the
> 73400,

chondria were not sern. Other cytoplasmic details
did pot rmeal sy  harscterhrtics deeed worthy
of intermt.

Tb.mnnmn(ms)d.kplmdlar_hu
eytoplesmic  fllamen

rounded materia] gniog the fm-
premian that Z lines wern developing sepecally In
wme arest where the spgregates of {Maments
tanded o

ke in rone Thin sad el {Taes could
oot be identlfied.

DISCUSSION
The two soft thsue tumours exhibated o mix-
ture of tlongated, strap- or ribbon-shaped
cells ns well as pnmitive small, round oc oval
celis noular 10 or wentienl with the socalled

prounoblasts (Fishman 1972)
Matwe eletal mucle fibres with fully
atablshed cron srmtion and margoal nuclei

1



were demonstrated only in the large tumour
The microscopic appesrance of this tumour i
umilar to that of foctal rhabd in

Dehner ot &l (1972) expremed therr scepti

cumn concernung the accuntey of the term

subcutaneous tiwuo descibed by Dekner of
al (1972

In the small iimour which was utuated m
the comum, the elongated tumour cells were
generally more nrrow with @ central nucleus.
Thesc ceih resembis the so-called mryoblasts,
te. the cefls present mn the casly stages of the
development of sleletal muscle fiboes (Fisk
man 19/2) Sigmificant cros-handing or cros
stration could not be demonstrated erther by
Lght or by electron microscopy Howsver
the cytoplarmic structure, where fibrils were

m parallel and a suggettion of
Z lwe formation was noted, ss well ax the
poution of the nucler seem to jusafy the
clawnfication of this tumour as a foetal
thabdomyoma.

The rhabdomyomatous turours in the pre
sent came did not show any eellular and/or
nuclear atypu. Hyperchromape or large,
brrarre nucler mitoss or arcas of necroms
were pot seen. These findings, combed with
tbe innocent clinical behaviour indicate that
the tumours were bemgn  As ponted out by
Dehner et al. (1972) however the dutine
tion between foetal rhabdomyomn and well
dufferentiated embryonal rhabdomyosarcorna
may be subtle, clinxcally as well as histalogt
cnlly Dufferentiation between these two tu
mour typer may be rendered mare difficult
s they occur m a similar age groap and

~thewr anatomcnl dutnbution 1s wmilar How
aver the auricular area, which was the most
cdmmon ate of foeml rhabdomyoma in the

p"AFIP—:nu, secms to be an exceedingly mre
nte of embryenal rhabdomyoarcema (Anger
vall ¢t al 1972) \ve agres with Dehner of ol
(1972) 1n that foetal rhabdomvoma hnlo-
logreally ean be clearly dhungunhed from
adult rhabdenryoma.
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“foetal rhabd " snce the precme az-
ture and orqon of ths hmour vematn wm-
known They were of the eplnon that the
lesion may be & hamartorna and not & true
neoplasn unce the lesions exhibited the pre-
sence of myoblasts i carly stages of differ
enbation. In cootrust to the muents de
scribed by D hner et al. (1972) ous patent
ako presented multiple basl cell carcmoms
apocated with anomales of ribs and the
indocomeal npgle of the eve. Thus, the da-
exse 1n our patient fulfs the cpterha of the
naevord basal cell carcanoma syndrome (Gor
Ln ot al 1965 Mason ct al. 1965) which hx
been meluded in the group of phacomatoss
(Hermans #t al. 1965) The appearance of
the focta! rhnbdomyomas in such a patent
lends credence to the opinwon that feetal
rhabdamyomas are malfarmations rather than
trus negplasms.
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EFFECTS OF VIRAL AND MYCOPLASMA
INFECTIONS ON ULTRASTRUCTURE AND
ENZYME ACTIVITIES IN HUMAN
SKELETAL MUSCLE
B A G Faso® and L. Pasraosd

¥} Departments of Cliniea] Physiology and Infections Duscases, Unk ersty Horpita and
) Lestutste of Zoophysology Usivensity of Upprale, Sneden

Asrdm, £, Friman, G & PFilstrbm, L. Effects of viral and mopcoplasma [nfactions o0 uitra-
Hroctere and enTyme scthitiey n human skelend moscle. Axia peth. microblol. sasd, Bect. A,
4 NI 9%

Thdk«mwmxhdmuﬂrﬂnndwymﬂmmmh\hkmmdw
rrogiog betw et 2041 yran han born sudied. Comparkons ate made with eight heaithy men
h&mmu-nmmmmdmdmwhmumdmm
t the confisenwin 1o bed of the patlents. kuach sumples were taken frocs the thigh, Glyesmal-
deterde J-phowdiate (rriowephorphate} debydrograse (TPD) Iietrte dehydrogenass (LDH)
Mwm(u)mm@mm(mm)mm‘mmmuu
-hmdtMmhmmmdbydmmhw Troeobileration of
the bealthy perons indmced decrensed activities of CF but thos of TPD LDR a5 cytax
remaloed enalfected Rerarn 19 nanmal hie restared the CF scthity The sctivities of the foar
wmhuh&wmu@hﬁ%&kﬂudwwmnm
boremal tde the acthities skrwly rowe w derehs 2 thowe wrn (o the bealthy sabjects. In cone
ectlon with the scwie duease Socal whrsnTucuel chang within the woscle were fornd. The
Tunpes wove umilar tn those repovied o octar m other morn rafic mancls deares.

Rey worth  Mycoplewns poewmonis virsl safevton sheleisd m

ache  cltrastructore  esayme
activity

Lo Blasorn, dostlore of Zooghnology Usnersty of Upprala, Box 560, 5731 22 Uppeata
Bucden

Recaaed 2 1073 Acceped 6uxe 73

mncle fitver m panents wffenag  from
I the clinical routme, 1 1 now uncormmon

chranic polymryos ts {6, 21) and o treo coses

that patenry suffering from acute miectons
of wre o aching musckes and of

reduwced phryucal fitnen. The pathogenemn of
thewe rmptom 5 not fulth undenstood. Re
BB ave svasable according 1o which visus-
Postedes hne been obwenied 1 the

Teckucal amotance by Anet ae Sten 1
b Aw i ot weane, Bocs. A B 2

of complxaung myoats frvohed 1o Berpes
st (2)) However
burve been cbwerved 1n patients with muscular
drtophy (17} thin nggesting that these
portcles, whatever thew parure, may be
recondary 1o the duewse. Tt not until recent
"‘}““‘h"h”“m‘*kmmhmm
from muscle tosue which by elecuon mi
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Potient  Age Days of disease Myalgas Diggnasis
lyears!
Onsat of aymptoms '

sJ 2 |S—— e a————c ] + PARITTTIS QRCHITTS, MENMGTIS
LA k=] O - -
JtH 29 CE=vr—aw-n

KEH @2 am - VARKELLAE

LoH 23 o= m - -

aL 27 vl | + SEROUS MEMINGITES

uo kg | — - * -

EE 7 T . + WELENZA TYPE A

BS 2 | — et x| - VIRAL HYOCARDITIS

SR 22 [ w2y e + -~ = {Coxwochm B2
RM » | m—n + MTCOPLASHA PREUHONIA
HJ 25 =T TR M -

K1 19 [ e e v +

3 immebibagtion BB Biopay

Fig I Tho group of patients cxamined. Age, mumber of duys of clinkal [oes, lmmobiiztion s2d
Wopay occanon. — + and + + denote sbsencs of ymptoms, moderate, aod severe symtoms of mTAlEis,

respecthely

¢roscopy wis shown to contan picornavirus-
like particles, Le. in a case of chromc myo-
pathy (30}

Enrymatic alteratians are reported to occur
m muscle twue 10 connecnon with different
mnacular diseages produnng distinet symp-
torm (24) However symptoms of pain need
not be indicatrve of 2 presence of enrymatic
alterations, In a group of alcoholic pabents
%ithout muscular symptorm of fangue or
pamn the actnities of lactate dehydrogenase
and glyceraldefryde 3-phorphate dehydrog
ase were Jower than those 10 a group of un-
traned men of moular ages but without any
Lnown abute of ethanol (14)

The present invesbgation b 2 controlled
study of the ultrustructure and engymatic
actvties n sleletal mucke bopses from
patents dunng and after vimal and myco-
plasma infectiors.
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MATERIAL AND METHODS
8 bjects

Thirteen male pathent sged *0-42 yean xbb
were hoxputalred at the Department of Infection
Diseases, Unberuty Homuual m Uppeals, »ent
selccted to participate wm the i esugation, Tea b4

thelr to Jet blopaies
(REM, Lo Fig. 1) bad a culd broachlsl sahet
but kad pot recched cortmne medication. Chrons

patients, the mm being to mboe 2
Phyﬂul‘l}dw-ndulmtmnhdlbeﬂﬂ
order as that fn patents

Cliniea! Procedn  axd Fi dingt
All patients were examuned by no of the suthort
Ar rgards admimion of paucat, the roste
procedure w (ollowed 1 all o)
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X2 Activites of the four emrymes
3.phophate dehydrogenase (TPD)

schvity (p < 0.01) sil) persisted, whike the

Lb; crzyme activibes were on the same kad
#3 those 10 the blopses of the healthy men ar
the same thne (Fig, 2)

Electron Mictoscopy

In the group of bealthy men no altersion
m the ultragtructure of the sheletal muxde
could be obwerved (Fiy 3)

In the group of patents with vinl and
mycoplasma infecniows doeases, focal devi
tions from normal ultrastructure of the
muscle werr demonstrable it the first beoper
These changes moat often affected the ongzr
nation of the myofibmils and seetoed to be of
degenerapve chamctey The myofibeih woe
reduced 1o diameter and a relatve increax
of sarcoplarm (Fig 4) The Z-lwes frequenthr
extibuted structural changes and beeame &
regufar m thape and g (Fig 3) sometmes
farmuing dense tods (Fig 6) Many ulira-
srructural changes wers obwerved o moto
chondria some were swollen and pomesed
lom clectron dense partly fragmented crata
(Fig 7) In two cass very ehectron deme
waclusions were found within the mitochondrla
(Fig. 82) th:on;lnafr.baeinc}@nmi
checure. They were probably not ominary
ruatrix gramules because thetr dismeter wi¥
56-80 nm and somenmes they were of 2

brave-like apperance |F13-85)

(p < 005 m CS LDH and cytox, p < 0001
in TPD} m skeletal musche of the patents
than 1n the muscle of the healthy control
subjects after one week's immobileation (Fryg
2} One month after the retumn to normal
Tife, the buopues of the patlents sull showed o
sigulicant decrease in the activities of LD
and TPD a3 compared with the biopaies of
the contrel {p < 0005 and P<f°—m' e
spectively)  After three months of “normal
Lfe” » sigmlicant redwctwn in the TPD
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The amount of glycogen was offen @
creased (Fig 9) and the glyogen
eppeased encloed within membrace bourd

Flg 3 Nomual alirsetrucmre of sheisal ﬂ'::
fram a healthy wbject after one welk B
Magnificasion 10000 ¥

Fig 4 Degenerstion of tyef laments is o patiest
(EE.) yufferiag from inflenzs trpe A Magalfice
non VHRO %

Fiy 5 Dimorgamiration of Zbamd wod myalarmest!
in » patkent (8.] ) pifferboy from parouith, othith
and oenlngits, Aagnificsnoo (6000 %

L1 ledbvrpnh:lmdllnndnlhiw'
?Mrodfamaumm.pawrl—l“ et
!mmoﬂammﬂplﬂaﬂml
22000 x






Kig 7 Swollen and parily extracted

e Priu-a. -
demse matrix and with doserd

mitachondrion lacking electron
cn’nlrwnlh:lﬂllmnﬂ'dlplﬂcm(B.S)mﬂm.nglru:nvkﬂlmyou:d:dxuqmﬂammx
'Fig 8 Electron denso inclusloos tn mitochoudrls found In two of the patients st dird—one (85!

yeoplasmy  prCUmOnIE Note the ®orm
a) 32000 x b) 73000 X

bodies (Fig 9 insert) The membrane scemed
to be a double membrane indicating that
these glycogen contuning bodies could be
mitochondria. The mrcoplasmc retculum
was often distended (Fig 10) and it was not
alwavs pomible to differenuare the mrco-
plumue vacuoles from lysosomal or auto-
phagic vacuoket.

In the second bropaies of the patrents only
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few of these alterations were found and 0
changes of the ulmstrocture were obened

1n the last beopuses.
DISCUSEION

Enzyme Acticitses
In enrymatic studics of muxcle digease o7
of two hey enrymer have mouth been tabe



Fig 10

fnto consideranon the hckmy sctivithes of
wheeh could explain the symptocs, eg. the
phosphorylases

actrvties of the and a-14-
ghocosidase in typannd!L
respectively (11 26) In progremive muscular
dyrrophy (mainly the Duct type) the

enrymes of glycolyin localized In the sarco-
plsm are more affected than thom of the
mitochondna, mamy of which are hardly in-
flueoced (7 25 32) Thuw it weuld appear
that the enzyme actnities of eleletal muscle
dunng mlechown disewse follow 2 slmilar
pattern—reduced acthates of TPD CS and
LDH but not of eytochrome ¢ oadate (Fig
) In stodies of this type, the inter-indrvidual
varmbon of mncle enzyme activities is great
which maght be exphiined by the differrnt
fibre componton of the tracle in duferent
indiniduals (13) In addition, a vanable [fbre
coxmposition  exsts withln  the

fmuscle 1 whach the perrentage of slow tiich
fibxes o increased 1n the deeper parts (13)

stycopes grules by a patnt (BL.) sudlering
D‘ mnmm‘uncvd-h

mrcoplammlc reticolem—some of the vacnales might
a paticat (8R.) sadfering From vinl myocarditde. Magmfications 26000 X

R T
from seroas meninglon
patlent (H.J) eatfering from myco-

be lysosomes or antophagie

However umng a standardized boopsy tech-
nique, this error o probebly of minor fm-
portance (10)

Electrox Microtcopy

Ahmcle blopsies obtained I numerouw
muscle dmorders have been investgated by
clectron mcroscopy (For review see 18, 22)
Usnlly the alteratiom occwrtmg o the
musche nangt be related to specific cllneal

dit Ithough, in o few in the
changes tend to present a pattern characteris-
nie of & particular doorder It seems aa if the
mucle responds by a set of several ultm
structural alterations, Lows of myofilaments
and daruption of the normal banding pattern
ars the mest common abnormalites repotted
and are unspecific for any particubar dmease.

Heoce, it s nox surpresing to find rch alter
bor in connection with Infecbowy dieases
(Fige 4-10} The changes tend to occupy
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only small arens of the individual fibres but
secmm to be widely sattered  focal areas wers
found in several microscopic ficlds wittun &
ungle muscle sarmple taken from the largest
mutcle 1n the body In a prelmunary study
(1) a narmal structure was observed by Light
microscopy

The fact that no alterations were found in
the group of healthy subjects after one week
bed reet u w little perplexmg because dimse
atrophy s expected to be the rerult of this
treatment (15) and 1 also suggested by the
fall {n CS-activity Muscle glycogen n nar
mally found 1n the form of ungle depsely
osmaphilic particles between the myofibrils ng
well a3 withm the fbrik. When muscle tsus
undergoes pathological changes, an mcrease
tn the amount of glpcogen particles fy fre
quently found (9 19 27) The excom n most
commonly accumnulated between the myo-
{ibrils and beneath the sarcolenmma. Accord-
ing to the available reports, this pattern has
been scen n many different, unrelated di
seasey (15 18, 22) and was also found 1n the
premnt tral (Fig 9) Glycogen particlas are
sometmes {ncorporated in membrane Lmited
acs and are comudered to be lyzosomar (13
17) However the glycogen containing bodies
found 1n two patients with intections demon
strat- a double membrane (Fig 9), indicating
that they mrght be altered mitochondna. This

mmﬁgﬁm\trynmﬂarwﬂttypen
described by Barnard & Lindberg It hos o
been reported that this type of meluson nuy
be scen i a variety of taues in anmib
subject to different pathologxcal ar exper
mental condrion such as dretary deliciency
(29) allaxan-diabetes (33) cancer (12) and
viral infections (3) Burs Diler et ol. (3) bave
studled the myoats following Caxsackle A
mnfection of ruckhng mice and fousd b
incluwans ain mitochondna which they con-
uder to be calarm meluntos. Thy seems
us samewhat mprobable becawse the i
clustorm may be of a membrancis appearance.
This problem will be subjected to further
wnalyiis. The man rendss obtaned m the
expenmental study by Beemz Idder ¢t o {5)
arc alteration of the nuckeia and ncresx o
number of lyseomml varuoles. In our sudy
the nucleus seems to remmn umaffectrd. How
ever the size and numbert of vocucles were
rather often found to be wcrensed (Fig. 10}
and the ongin and functran of these munt
be studied further The findings of swolkes
mutochondra with lew electron-dense matrc
and cnatae mght have boen the result of e
method of fixmtion nnce this type of sltrrano
was not found {f another foative hd been
used (1) In concluuon in infectious duenes
(viml and mycoplamatic) the ikeken!

al which correspord 1o those fousd

hrrarre form of glycogen lation withm
mitochondna has been reported to occur in
seversl peuro-mwscular duorden (17 22)
The other type of inchmons m mutochondra
(a3 demonstrated in Fig 8) » more difficult

10 many other types of muscle disewns, ¥
though the extent of the alirrations i roaller
No dlrect correlation ta the presence of mak
gy was found.

Jo wnterpret. Vanow hranous or parz
crptaline Inclurfoms have been observed in
duff yopathol 1 cond but
thesz inchmons are generally of another size
and a than those described here (8,
18) Barnard & Lsndberg (2) bave dacnbed
that different types of mitochondrial mchu
stons may be present in brovwn fat cells of rar.
Thes define thelr type I granule as dia
meter 40 nm, maamally about 200 nm  ap-

siom, frequently thowing an obeino internal
structure Thi 1t seem o i the nclugons
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We asre indetxed to the heads of tbe depert
menty Srd'.,um {rom whih thi wark ko
emanated, Le. Prof Ae gun [ llc.ﬂ-Knnﬁ'blz
it Oberg snd Prol Grrxar St dm. Ot lh".,-
are alwo due to Amoc. Prof  Brere Afsbw Ki
Heixx Kmssling and F ke Nardbrong lor aha
Thiy wock was sapported by qrents from fb;
Delrgwion for Applicd Modical Defonce K mﬂr‘
(grant No. UG/1973) snd the Smvd 1k ”'ﬁy
Rewarck Cowncl (grant ho B7S 14% 4507
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ACID ACTIVATION OF RENIN IN
RABBIT UTERUS
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Durisg the fimt 2 -p.rhmthanhlnpldhﬂh(hnudnlmhmumtdmn
%Am_hzﬁm&milmﬁmmlwdmmmd
m-mmw:mﬂmﬂmmhmhrdnpﬂﬂuﬂ Q When a
weondary b of theso by bated pr b d at pH 48 an
luhﬁo-dmhhm]‘htmmnmmhm-coﬂdlﬂmhtmﬂtmudruﬂn
lmdeuLh:pﬁ.mmhcuh-ﬂman7imd!hnmmmndrminn¢ﬁnttddm‘d-
wmud:qbc-bnchmanLﬂ.lndmﬂadyhc-hmdpnp-ﬂhﬂdemyma.ﬂu:
oly small per camt of the inltial reafn content b ket dering the primary ncubatiem at
pH 74 mo scthatable renln iy seen.

Key words Reuln ackd scthation rabbit oterme.

Jocgen Jargrosan, The Unhertty Intitute for Experimental Medidne, Nevrs Alls 71 2100
Copethagrn @ Demmark.
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In two previows papess it was shown that
the renin in non-pregoant, pregnant and
post partum rabbit utens (Jorgensen 1974
1976) was partly inactivated when they were
menbated at pH 74 1% catro In similar in-
cubntions of sfices of Midney cortex a smaller
relathe decrease 1n renin was seen. Coa
1o these effects of Incubation at pil 74 1t has
been shown that mcubation at an acld pH
reveah an actvatable renm in different hu-
man and mammalion usves human amnio-
tc fhud and plamma (Lumbers 1971 Aforns
& Lumbers 1972, Skinaer o al, 1973) Wilma
tumor of the humn kwdney (Day & Lurt
5 her 1974) bog kidney { Boyd 1977 and 1974
Pubie 1972} and rabblt kedney (Leckie
1973 and 1975)

In the present paper the existence of ac

tvatable renin mn rabhit oierams n demon
srated (part 111) In order to lnvestigate
whether this activatable renln is a pro-enryme
of renin or an intermediary product of the
above mentioned renin nactivation, slwes of
pregmant and post partum
uterws have fint been Incubated at pH 74
which gres a renln imactivation After thh
pnmary Incubatwn o sccond meubaton at
lower pH whers activation of remn occum,
was performed. For comparnon studies of
similarly incubated preparations of kidney
cortex bave been performed (part IT1)
Furthermore, the dnatrfbution of actie
tabls renin between tasue and incubation
meduan was studled (part V) Finally the
stability of renin and acthatable resun dunng

h:-nﬂnmunpl-{74h=:lxmimuﬁpmd
(part V)



1 Ut:rlned’m:hcull-nmph:ulhmnlmmlndn.u-pmdodlnumlu{”_imllhhrbm:bdh
PH 7 4 per 250 mg timue st 20° Q,

2. Prmery menbetion at pH 74 apd 37 C for revro, 7 20 and 44 hours.

3 Adjutment of pH to 65-70 with 2N HQ a1 4 C.

4 Centrifngation AthOO(fulOmlnlxi [o8

|

{
3 Incubatlon medium kept fraeen at -20° C.

g RaLmdﬂutmlmtkn,

i
3 Tiwus kept (rozen st -20 C.

{
6 Freeping snd thawlng 3 tmes, folloned by
homogentzation and extraction for B hat 4 €
with 0.01 M phosphate bufTer pH 7 4

7 Centrifugation at 3000 g for 10 mia 1t 4 C

|
8 & pernatant Bedlment (discarded}

SRlzninrktcrmmuhn.

10 justment to pH 4 8 with scetate buffer (0.1 M final)

11 Secondary activation incubation &t $H 4.8 37 C for xero, 20 and 44 bours

12, Adjotment of pH to 70 and storagy st 20 C.

13 Renin determmation.

Fig | Activation proerd ¢ for e,

MATERIAL AND METHODS

The towse preparatons studied i this paper have
been employed In the previous paper (1576)

Animals

'/" Uterme wall and In same cases renal cortex [rom
8 pon-pregnant, 2 pregpant (26th and 27th day of
pregoancy) and 2 post partwm (sbout 12 and 22
houny after delivery) albino country rablits from
the Btate Serom Instltute wore veed.

TAe primary In vitro menbatwn «t pHf 74 axd
37° C was performed as previousdy dewnbed (1974
1976) wuh quadruplicate incubstions for 0 7 20
and 44 houn, poallng of the 4 mamples of cach
incubstion period and spanation into lacubetion
medifan and ruwe after & comtnfugaton at 3000 g
for 10 min at 4 C (Fig 1) In the caxe of noa-
pregmant anlmaly, uterine twoe from 2 ammals
wai pooled m order to get enough materlal The
timue w23 hamogrnmed 1n phowphate buffer 0.01 3
pH 74 ws previownly dewembed (1976)
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of Renin (by ¢ Secondary [ninbativn &

PH 48 end 37 C)

One il of fncubation wediwn or sapernatant &
tlwor bomogenates was adjusted 1o pil 48 afT
addition of 01 ml |1 M wd m eceate bellt
pHmneuloo;!-hqw‘-m‘““"“"c
dupl}a:nta!arnﬂn,mmdubmnnﬂ;w
(Fig 1) Alter incubation 1000 &l of 02 M T
HCI buffer pH 73 contatming 0 3 per ceat boosso
werum albumdn was added to kgl o &
cewse pH to sbout 7.0 before s1wage # ~20
The renin contewt before and atter iaccbation
PH 4.8 war messured wod cale | ued at prosiomly
deucrlbed (1976) The mveraye of the aluct o
tained after 20 and H bours ax Luton wt P A4S
wa tved slnce & plateaw wam reached afer
bours of incubation.

and thawed [
;:-tumfrﬂ:“l. Her vt of 14 T8



o in ihe renin amay was 4 per cent (8D)
(Poulwn & Jorgrusen 1874) while the Interamay

% 3 per cont 3D ahthoogh it wis often lower

REBULTS

Pert I Time Course of the Activation of
Uterine Renim @t Low pH

When homogenates and extract from
utrnne twese are subjected to an incubaton
st pll 48 an increase m enzymanbe activity
of renin is scen. Thn increase occurs mather
slowly (Fig. 2) a plateau being reached after
sbout 16 hours of incubation.

The actrated yeron has been identified by
1} neutralizavon of enxymatical activity after
addition of antirerun, and 2) the {ormation
of angiotensin 1 with time after addition of
™t plagna at pH 74 meanred by radio-
immunossay wiing & speaific antibody to
angrotersin 1 {Further data on the chamc
terization of actrvmted renm wall be reported
m u following paper)

O por mi

Fg 2 Time con s of the

PR A .

sabyected 4o
bem Bl 48,37 C aher °
wparrtion from the tuwoe dices

Part II Amoxnts of Actwatable Reman mn nod
Previously Imcubated Tivsne Shices
a) Uterus

In the 4 prepamtlons of won pregnamt
uferws an incrense in renin upon incubation
at pH 48 of 0.3 t0 06 GU per g tiwue b
scen (Fig 3 zero hours of mcubaton, diffe
repce between whute and black columns) This
gves a relative ncresse In remun 1o all 4
expeniments of between 20 and 40 per cent,
the wmitlal renln concentrations bemg {rom
1103 GU per g tiwue,

In the 2 preparatrons of pregrant wierns
the amounts of acthvatable remn are
about 3 and 4 GU per g of turee (Frg. 4 A,
zer0 hours of incubation) As the Imtial renin
concentratons arc high, 16 and 20 GU
pet g tmue, the relete increase i3 about the
ame, 20 and 35 per cent, as in the pon-
pregnant utenus,

When post partum slerss 1 uwwed an in-
crease 1 renm of 5 and 13 GU per g of
tusue I seen upon the Incubation at pH 4.8
(Fig 4B, rero houns of incubation) Tha
relativs increase iy as in the other casey about
30 per cent, the bl renin concentrabons
bemg 13and 5 G U per g of twue, respec
trerly

b) Kidney from Non-Pregnant Pregnant and
Post-Partum 4mmals

When simllar Incobations at low pH of
Lndmymmmpa{umcd.mngmrnm

gs
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Fig 3 Remin content ix mon-praguani uterss with
tims of primery inewbation «f pH 74 The white
eolumny give the directly messurable amounts of
renin in taeue dices plus incubation medium after
different persods of incubation st pH 74 37 G
Tha black eolumm indicats these directly messur
able amounts plus the {ocresse in rendn mewmrred
after & mecondary Incubation at pH 4.8, 37 C. The
bary indicats 1 3D Asterix show stathtical sgnif
icance (p < 0.01) of the difference between white
and black columns,

alterations m enzymanc actvaty of remin
occur (Fig 3 zero houns of incubation)

Part II1 Changes 1n Acd Activatabls Remin
i Tusue Shees plus Inmcubation Afedium
Aduring the Prmeary Incubation & pH 74
a) Uterus
Duning the primary incubaton at pH 74
of non pregnant uterns the amounts of renin,
which are actrvated by 2 incuba
tion at pH 4 8, increase from about 0.5 G U
per g of twue initially to from 3-8 GU
per g after 44 hours of incubation at pH 74
(difference betvween white and black co-
humra, Fig 3) Although there 1 o gradual
fall jn directly measurable renin of about
wp:rcrmofdtmhnlconccuunnonof
from 1-3 GU per g of timue dunng the
Incubation (white columm, Fig 3)
the sum of drmectly messurable remn and
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actrvatable renin (black colurans) o doubled
during the primary 44 hour? incubation &t
pH 74

Unng pregnant wterus the amounts of ac
trvatble renln are rather constant, about
8 GU per g of mus dunng the 44 hours of
prmary wcubation at pH 74 dunng the bst
part of which there ks a low of about 70 per
cent of the imtlal concentraton of sbout
18 GU per g of directly mearurable reain
(Fig 4A)

In the 2 expermments with uters tken
shortly fter partintion the amounts of a
tivatable reqn 10 one case were found to be
mather constant, about 5 G U per g of tose
independent of the time of primary incuba-
won. In the other case the amounts of a
trvatmble renin were about 1.5 GU pergat
ero and 7 houns of pimary incubation, reing
to about 28 G U per g after 20 and 4 houns

A PREpNT U
RO PER g THAE

Fig 4 Reni content wath fimy of p wmary fac b
m’-u;lth{A)'un 1 end (B) PR
partem wlerms

Symbols as in Tx. 3 Ulm:mmwz
26th and 27th day of pregoancy and sbowl
72 houn after delhery
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Fig 5 Renin conient muk tims of primary facube-
floa ¢t pH 74 ba bdurpy emooed from wow-
Heguaat 4 puant and pect partam ebbuis.
Frisbols  la Fig 3. Ridoery were remoned from
Se-pregmant anmmaly, on the ¥6th or  Tth day of
Pregmancy or abodt 12 bours atter pa

inculnton (Fig 4 B) Dunng the ame m-
cuRhbon about 70 per cent of the inhial 13
od 5 GU per g of mexnumble
M was jost. Thu, there is a {all of about
40 per cent of the mitial content of directly
Mearmrable pha activatable renin (black cob
wmm) during the primary Incubation,

) hudneps
Actmablo renin was not demonatrated In

o7 of these emilarfy meubated prepomton
{Fig. 3)

Part IV Dutribatron of Aad Actwatable
Remm betoeen Slices and Ixcubation Mediem
during the Pnmary Incubation at pH 7 4

Using non pregrant uteru, witnlly about
20 per cent of the activatable renin = found
in the incubation medixm increanng after
44 houns incubation to about 90 per cent
wnth most of this merense taking place duning
the firt half of the incubation at pH 74
Thus, most of the increasing ammmts of
activatable renm are found 1n the mednm of
Incubstoa.

The percentage the actrvatable renin forme
of the dmectly meamrable amounts during
1ncubaton, rhes in the frswe sheer from about
30 per cent mitmlly to about 100 per cent
after 44 hour’ incubation {white columms,
Fix 6) at pH 74 while m the mednem of
tncxbation {ram sbout 40 per cent inftnlly to
from 450-1150 per cent afeer 44 bourt' in-
cubation (hatched colunms, Fig 6)

Uslng preqrant and port partum wterws
from 20 to 40 per cent of the activatablke

n P LS
% AT OF M

I
b
»

Flg 6 Comperimn between the reletive increase ix
;un’- crutenten 1) phice ond 2) imcubation

rem sba-preprant wterus wpon the secondary
nldhd)lll.ﬂlkhtbu'lhi-tqhﬂ)d::-

o T4
Tha whits colrmne fodieate tasse Mleen the
Incobation meedinm,

Eatched colwaom (ndicate

(T



renin # found n the wncubetion mediam

increaung to about 70 per cent after
44 houn mcubation, with most of the in
crease mkmg place during the first 7 hours of
incobatton Thin, mnce the amount h con.
uant (see above) the amountt of activatable
renin fall m the tisoe shees and inerease in
the mednmn of icubatron.

‘The percentage, the actvatable remin forms
of the directly roeasurable amounts, rsex 1
the tuswe shees from about 25 per cent i
tudly up to from 40 to 140 per cent after
44 houre’ incubaton (white columm, Fig 7)
In the medmum of tncubation the increase
from 60 to 120 per cent inftially up to from
300 to 700 per cent after 44 houn incubaton
(hatched columns, Fig 7)

Part V' Stabiity of Remn and Activatable
Renin during Incubation «t pH 7 4

Incubation mednum which has been re
moved from the e slices by a centnfuga
tion at 3000 g for 10 mn, immedmtely after
they have been mixed (zero hours of incuba
von) contars both directly messurable and
actvatable remun.

When such samples of incubation meda
are incubated for 20 hours at pH 74 po
significant alterntions in the content of renim
(p>02, n = 6 students ttet) and actrva
table renin {(p>0.2, n = 6) occur

DISCUSSION

The prescnt study has confirmed that the
enin content of utenipe tuwe slrees decreases
with ume when the dices are mcubated at
pH 74 It has further been shown that the
renin content of such previowly at pH 74
incubated tmsuc tacrrases after & secomd in
cubation at pH 4.8, These two findings could
mean that the acid actrvatable renin was the
rerun st ot the primary incubaton at
pH 74 If this wns the case the insctvavon
of renin should be due to & conversion of the
renm into an mnactive form, which then could
be reactnated when incubated at low pH. An
Inverse correlation between the degree of
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4 P s
% ACTTITION OF *Pw

LIREE ] a0
Ho °

o

Fg 7 Cempariven betrreen the sladice incrins m
reuin contend in 1) sices and 2) incabation medizn
from (A) preprext and (B) port perinm wteres
Spox the wcondery incubation ot pH 1.3 with Lo
of primary (ncubation at pH 74

w in Flg 6. Uterd were removed on the
26th or 27th day of pregnancy or abou 12 &d
22 hourt post-pertoum.,

Inactivation at pH 74 and the amounts of
acd activatable remn would then be e
pected. That this, however was not the et
(see the varauons wn yemn and acd actna
1oble semin durng wnevhonon in Fig 3and 41
makes other explauatons of the mechanism
of the acd activatron more probable unles
camplex relanoms between de novo sothew
and inacthaon occur dunng the dufferent
states of pregnancy Another explanatin
would be, the presence of an aced actnatabk
prohormone of remun i uterus the amoonts
of which could ncrease dunng the mcubanos
atpH 74

In prepamatons of bdnev  ortex
table renm occurred nesther before noe duntt
incubation of the tmue Ths 1w oot i &
condance vath Leckies (1973 finding o
rerun actration at phH 2.5 n kdney cortex of
New Zealand rabbits using direet bacasiay of
renin

actra
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THE EXTENT OF GARCINOMA IN SITU
IN URINARY BLADDERS WITH PRIMARY
CARCINOMAS

H. Stamrioer N K Jesaov and E. Tarso

Institute of Pathology sod Department of Uroloyy Odemse Unh ety Horpltal,
Odense, Demmark

Starklint, H., Jesen, N K. & Thybo, E. The extent of carclnoma ix afe in urinary bladden
wthptimArycutlnmxu.A.tupﬂ:_mﬂothnnd.Bcct.A,H 130-135 1976,

Tha of carcl o ste was dina sere of rpech
mens from 43 patkents. All patlents wers wdfering from or had been suflering from primary
bladder cancer Carcinoma fx site was defined a3 & deflnithe potymorphia of enlarged xackd
with ab il In strocture in I bearing areas. It was found in & bladdens
By means of & sypiematic techniqoe of coting the specimens, the extent of the alterations wu
quantlted, relating the number of hlocks comtalnleg the alteration 1o the total yumber o
blocks in which the changes poasibly might be present. The xteat of carcinena o difw rnged
from 2 to 81 per cent with an averags of 20 per cent. The distribution of the alterations wes
unpredictable, often stromaly focal, most often in continuation of the tumoar In one spetimes,
the margins of resection were imol ed. Tho €xtent was largest In bladdert with poorty &iffer
eatiated tumoun. A temponl relationship bétwemn & sits carmnoma and fmamne carclnast
could not be show, as regards tumonr st and daration of cllnical smoptoms. The morphology
of the changes b docursed seen In the Lght of vadations in the normal eputheinms Linlog (he
Tower urinary tract. Minor degrees of atypla of the epitheliom showed ratber bed reprodaction.
ina tin of in situ im biadders with poorly differentlated tumoon
Iay either be & mamif of a betwten tumours of different grader of
dl hological eriteria used © d 1o the in ats type of poocly

Fay wordt Carcinorsa fa niw onpary bladder prhnary carcinamas.
Hevrik Starkllnl, Unhersty Tostitmte of Pathology Arhos Amtwypebns, DE-8000 Arhw G,
Dermmark.

Reahed 110275 Accepted 11,0078
Carcinoma rx ata of the lower winary

which & group of industnal workers partxr
pated (16) who had been exposcd fo port
ammo dphenyl, a ¢ d which onify

tract was fint obyerved 1n bladdens d
on the indicavon of primary earcinoma (14
18) These changes were related to the well
Lnovwn multifocolity and tendency to a recur
rence of tumours fn this refion. Some years
fater an invesugation wma commenced 10

130

before had shown to be a potent carclroged
1o the bladder In several cases it wis showt
dunhzmo-phmp:mcdlhmﬂh“l‘“bﬂr
sifent stage during which mabignan? cels »er®
shed in urine and biopsy from the mac>



wopically normal bladder mucosa thowed
carcinoma 18 atw. According to & later report,
2 nmilar coune was observed 1n panents
witboat known carcmogenic exporre (23)
‘Ihpm;neofthnunﬁug:ﬁonhn\::m,
on the bom of & comsequtre materml of
cystectoary to ecamme the m
dence, extent, and kocallraton of carcinoma
sa sitw and to look for a pomible cocrelaton
between thhs and the histology of the tumours.

MATERIAL AND METHODS
45 pathents who

the ryuem of co-ortimates and repre
*Maton b the horirontsl direction. On e o
¥ 47 Ve blorks were prepared from cach
"

Fig I Urinary blsdder stretchod out and foed on
2 cock-plate. The photograph I oade through »
wcreen divided I the cork plate, the syrtem of

co-ordinatts corresponding to the numbering of the
spectmens, Exch field measures 3 X 1 cmo
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Fig 2 Carcinoma ia sita of the tramitional epithe-
Uum of the bladder Hacmatoxylincodn, X 280

number of blocky in which such changes might be
prewent. The figures sre examined by means of the
Mano-Whitney Rank Sum Tet for unpaired data
{22) Significance limity for the kesser rank smm for
p = 0.03 ariginate fram preifowmly publlihed tables
(6}

RESULTS

Twentysx out of the 43 bladden contaned
arexs of the emthelio] bnlng thw fulffllng
our critenia of earcdinomn 1m six Among
these were the three biadders which did not

contun tumour at the ume of amgery Ia
addition, three matents in thus group g
previowly had a bladder tumour resected bt
recurrence followed. The extent of earemoma
wn st anged from 2 to 81 per cent with an
avernge of 20 per cent. The localzaten of
the alterntions could be dvided imo fre
groups which reflect the vanatwns in the
datribution of the alterntiont, Growp I con-
taned the cases 1n which caranoma w s
was found as o regular border encirculing the
tumour Such o barder w found in 10 ot
of 23 casex, In growp I which compmed
two crazt, the border was in contimuation of
the tumour but nregular  tonguesaped
Growp 111 compnsed the caser which, besdes
a border contained molated blands of card-
noma i sty Such klands were found m 8
cases. In growp IT  which threr
cases, nothmg but isolated wlands of 1
carcinoma were observed, Finally gromp 1
wRs composed of cases which drd not contabs
tumour at the tme when cystectomy wa
performed In one case, curtinomm ix X
was found In an ureternl resection border
Among the 40 tumours ivestigated, o
was predomunantly an adenocarcinoma whih
could not be clavafled according to the
eniterla d. The 39 pred v

TABLE 1| Ths Relatics Extent of 39 Urmery Bladder Tums § Divided Accerd ny 1o Grede of
Malignaney

Pee eent of disposable moconl rea

)

11 hughly differentisted tumouts 45
53
L9
20
28 poorly diffrrentiated tomoums 13

66 146 419
9l 147 765

1ns me

19 9.6 171 24 41
60 104 216 50 333
(¥ 0.9 7.1 »n7 m
71 e 132 5

L¥] 143 213 4

Rank sum of the smafll group 212
Raok wm of the large group: 368,

ign ficanen limits for bevser rank smm with p ~ 005 137 283
mmrlld«mhpcrmldlgﬂdmhbd&rlnmwu
1o Bergh Bt et al The per cont ghen was baswed on the aumber of fwlds, each mexsiriss 3
tumouT rdamdm!hn!mnl-umbtrn(f-rlds-hldﬁ-ummdbyd\e-hd
nked and cxamined by the 3ano-Whitaey rank mem st for

covered by
flgures of each group wers 12
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accoedint
dldrdmgndudwlrtnm‘lvm(

Wadder The
data.



TABLE 1. The Relatioe Extent of Twwsnrs in 40 Urinery Rladdsrs 17 Witkont ol 23 With Carcinoms

in Sitg
-

Per cet of disposable mucosl aren

43 8.8 104 140 279 “H1

tumoury whhout carcinoma fu st 33 71 113 216 286 765
1 ' - 1] 83 1.7 2350 415

Ly 56 91 143 23.2 257

20 58 96 147 283 353

23 tormouy with exretnoma i st Py 53 102 t71 34 71
3. LX:] 1.9 j2 3] 257

Rank oum of the maall group 377

Rank s of the Lurge groups 443

Signlficance Bmjts for kesser sunk sum with p » 0.031 276421
mmmmwmxammmmhnbwm.MMmMmﬁm
carcioocsa i Ste owtside the tumooty, The per cent wis buwed an the number of Belds, each measaring
3 X 1 centtmetrs cnered by tumotr related to the total nomber of fickls which was covered by the

whobe bindder The fgprm of exch group were meaked and exawmined by the Mans-Whiteey rank moo test
for unpalred data,

urotbelfal tumours ncluded 11 hghly differ

differentiation. There b no significant differ
enthited tumours. Obe of the latter mvaded

the muscle of the biadder wall, while this
apphicd to 22 of the poody differertiated
tumotry. The extent of the tumouns vared
from 2-77 per cent with an avernge of
18 per cent. Table 1 thows the extent of the
tumoury growped sccotding to thelr grade of

ence (p>005) between the extent of highly
and pomly differentisted turnours, The extent
of tumours in 23 bladders with carcnama
in ntw 310 Table 2 cotrelated to the extent
m bladders without. The values do net differ
uguficantly (p>0.05) Table 3 thows the
extent of carcmoms tn afx related to the

Ascording 1o Crede of M,

TABLE 3 The Relotrre Extrnt of Carcinems b Sctu m 39 Unzary Bladders Wuk Twmesr Ditided
ehgraney

Per cxnt of dwpomable mocousl arw

- - 118
11 bighily Ailterrndated tmmesy ~ 140
- 100
- - 29 83 187 623
- - 42 8 193 687
13 poorty diferentimied tumeonrs - - ey 108 08 w0y
- 18 73 12 P13
it f.L3 189 pATY

Raxk mem of the wmall gromp 144
Raak mm of th Largs groop 826,

The Migutes of el groes wove rambed
wa{wwmlwhwmd}du“ﬂ

of fietds, wach

wlthout temour
exsmaieed by the Mann-Whi

eoataln exrcinoma i Ky i



TABLE 4 The Relatice Extent { Corcinom In Sltu e 40 Urinery Bladders Itk Tumenrs Releted to
(ke Duration of Urinary Trect Symptems

Par cent of daposable orucom) sres

LI}

Shart duration of symy®ama, 16 patlents,

)

Long duration of symptome. 24 patients,

yUe

- ~ [ " 534
- 42 100 208

- 73 139 18

- ~ 29 108 13
- -~ 63 1.3 (3]
- 18 95 118 687
- 18 93 187 w0

Razk s of the amall gronp: 329
Rank gt of the large gromp 491

Hmits for lesser rank yum with p = 0.03: 257-399

were

Signlflcance
The extent of carcinoma & atm grven i per cent In 40 urinary bladders with tumour. The pavess
Wmﬂn;m@mdwﬁm%mmmwwmﬁm
which ws the medlan valae fn the present [mestigation. Tha per eent was besed on the

%
:

1x pin related to the

the first gToup and 10 patients in the second growp.

degres of differentation of 39 predominantly
urothelial tumours. The extent of carcinoma
n ntw 15 ngficantly greater 1 bladders with
poorly differentiated tumours. The extent 1n
three bladdens without honouns was 41 244
and 27.9 per cent. The extent of mm Atu car
clnoma in 16 patenty with & history of Jower
urinary tract symptoms shorter than the
wedian durntion of symptoms was pot ugnifi
cantly larger (p>0.05) than that i the 24
patients with a longer hitory Table 4 In
this ealculation, patients without tumour ars

)En:ludcd

DISCUSSION

The motphological alteratioms on which we
have bared our diagnosis of ix stw QArCmom

to those on whxh other authors
have based diagnosis of atypin of the most
severe degree by sotne named severe epithe
linl atvpiz (4) by others intra-epithelial epi
thelioma (7) and flat intraepithelinl neo-
plasa (2 \Mout often, the term i nlu carcr
noma scerm to be used Minar degrees of
epithelal altcrauons such as atypecnl hyper
Phs{;(7ll20)nmno(mcdml}veprrwm

34

3.8 cell-bayers. There s no chamcterst
basal hayer or differentiation. The eprhelinl
changes in the lower unnary wract are e
matcdwk}ymthalnmofpohntypi)
marphia and structure of the muclen. The
problem sbout the gradual trnstions be-
fween the different grades of atyps has bern
painted out by other authon (4) Artificial
alterations veere more frequent snd less oot
stant than otherwhse observed, for initance =

cpithelnum. Previously we e
T the. tendency of the trmitioral e
thelium to desquamate. [n the respect, the
frequent presence of pyknotu chanfet should
be added which rmde the evaluabon of
chromatin content difficult, a fact which &
wellhnown from the cptologc leratur®
where such cclis are descmibed o decoy-celb
(24) In severnl patients i thr =13 the
epithelial hining of the urctern wa built up o
many kyens of rather small cell This hypet
cellular appearnnce may have been broweh!



shaut because stretching of the urctsn was
lew than that of the blsdder wall. Not 1o
fmq\ndy\cfmmdtlntthenudﬂuf\hn
urcthral rpith:lnunnmdinnnwnhnm
showing abnormalitea 1n the sructure of
chromatm. Such changes were olten seen m
the tranutonal zome between squamom and

with 1 st casciooma while such changes
were found 1n twenty out of the twenty-eight
pom!ycﬁﬂmdawdnmmmmnh
tum between the grade of the turmour and
the inadence of carcmoma m s has been
nobeed by othery (4) The quanttative ex
tent was grester sn bladders with poorly dif

1 epitbelrum, Al of tho epn
thel] lmmg of ureters and wreihra were very
often subjects of documuon. Ceses of doubt
were not included.

Arens with Is giv carcnoms were focal
with rpther abrupt tranations from povmoal
epithelium. In spate of the wide distribotion
of the changes, a biopsy may not comtam
dagnostle aress, According to a publication
based on multiple, randomly slected bladder
blopets {rsn patents with cueanorma of the
bhdder (7) the octwrrence of changes of the

most often found 1n biaddeny with fnfilmating
o but at & freqmmey lower than that
obaerced in stodies based upon eystectorny
weconers (4) The distdlanbon of these
changes was completely unpredictable (12)
Several authors have directed the attention
to the rewction lmes of the cystectomy-
specunen. Dunng iovetrgation of 410 uretens,
@ sty caranoma was found 1n 20 {21) while
anotber autbor (19) found 9 such carcinamas
i 60 ureters. Both authors reported the
later appearwnce of tumour 1n the anastomo-
R By meams of freth-frazen-section bioptia
obtuned st the time of partal of tota] cyitec
tomy indlested by vencal caratoma in 281
patents, 18 cases of 1 atx carcinoma and
20 cases of tumown by the urrtens wers found
{3) In an autopsy sene1 comprising 33 men
who died miffering from cancer of the
bladder 6 cases of e atx carcinoma of the
urethra were found (8] In anotber series,
comprRng 45 cystertooty specimens B cases
of earcinoma in sty of the membrancus or
Prosade urethra were found (9 In the
Present sudy we enly found e st carcivoma
of the ureter m one came and no tes of
urethral Jocakration, The 11 bladders with
well-differentated tumoun comprised three

tumeune These findings esther
nggeet & nologeal difference between tu-
ooun of varying grade (7) or they open up
the pomibility that different types of m ntw
carcinomsa may exst. The prognostic evalus-
pon of caromnmma ™ afw u comphaated by
the smroultaneous occurrence of poorly dif
difentiated and therefore mors aggresave
fumouTY,

The dgnificance of m nfv carcinoma of
the bladder i uot defimtely clarified. In the
mvestiganons mentonrd 10 which persoms
exposed fo caremogen participated, the prob-
ability was convincmgly advocated that cares
soma 1 atu precedes the miflrating eard-
poena. A group of 13 industrial worken par
dopatng m the hiter tad in whom the
dugnoes caraipoma m ate had been estab-
Uthed 1o the perod 1934 untll 1967 were teen
at follow-up. By 1963 {10) 7 of them bad
developed imanve caranema while the ab-
narmal eptelogic findings perosted in 4 The
lateat period lasted Jor & fesr months up to
cght yean. Several mvestgatmomy re con
cerned with e niw carunome m bladdens
without pre-existing or exuting tomours and
without known carrmogenkc exposure. In &
retrospective study of 62 mich cases (23V 37
of the patients developed mvasively growing
cancer The same coune of events 1s described

in several publicatrens (1 9 13
13 17 25} The present sencs does not com-
prme any caves knovn to have been exposed
to carcinegenics. Six patrents bad
bern treated by mradation. Tn 4 of these

biad been trented with & cytotoxic compound
"’d-"‘b’m“(mhﬂn,umuuwﬂ]
Hinmear:mnnmnmm‘ The

features of the (belial
dnntuh"ber“‘mmd)d:djnu
'm'hmhé”mnm!mbmu}uau



senes. Prior to operation, three bladders with-
out tumours had shed tumour cells. The post
ble chronological relationship between i sty
cartinaoa and invasvely growing tumour
could not be establisbed. Bladders with m situ
carunama did not contan fumours smaller
than those n bladders without. The extent of
n it carcinoma was pot larger i bladders
gving symptoms only for m short tmme, Car
canoma s sin per 56 however gives only few
und vague symptoms (2)

[
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TYPES OF METAPLASIA IN FORTY
UROTHELIAL BLADDER CARCINOMAS
A Systematic Histolopical Investigation
H. Staxxaner ] Kjmoaaw and N K. Joee
Trstitots of Pathology and Department of Urology Odeme Usnhenity Hosplual,

DK 3000 Odense, Denmark

Sarglint, Ho, Kiorpard, § & Jewen, N K. Types of metaplasds i forty urotbelial bladder
Car A 1k Acta path. microblol. scand. Sect. A, 84

13714, 1578

In a syRematic rtudy of bladders from comsecntively cystectomired patients, 40 primary wnnary
blsdder carcinomas were exammaed with regard o the type of differentlation. Metaplastic aress
were found bn 24 of the tumowrs: A posith e reaction of keratin to Kreyberys stain was required
for (et defmition squamons metapisale. Squammn wress were fomnd b 16 of the tumexms, In
4 tamotrs there was, 1a addition to squamoe metaplada, ylandalar metaplags which was defined
as defizdte giandular oo with dysplada of the epithelium. In 4 tomoun, glandular metsplasia
w3 2o presest in addition o the utothelial carcinoma, To 18 cases, metaplastic changes were
present in the lamina] portlon of the tomour from which the biopsy matera] and desgembnated
maerial och The of i was related to the degres of dufferentiation of
the urothellal part of the tomour Metaplastic changn were most [requent in tha poory
differsntiated tomowrs The blopder obiained pre-operath by permitted of the dlagnosis mets-
Plois being made ln 13 cama, while the cytological matetial suggested metsplastec changes In
4 cams oty The blological (unction of metaplasia ja snknown The pomibility tmt thews areas
will react differently to madinthm and chemotherapy U present and the frequency of sach

chaxgts would sogpest that thelr tmportance should be wudied by thelr regltmtion a1 mboed
(orom s mated by WIIO.

Kry words Bladder carcmoma differentiation.

Hennk Starkhnt, Umveruty Inetitets of Pathology Artms Amteygebon, DR-8000 Arhus aq,
Depmrark,

Accepted 11473

@ selhlanonn that dfferent rypes of 8
ferentiation occur in urothelial tumours amd
the rologacul function of metaploa b un-
Lnown, The WHO chmficavon from 1973
(1) advney the clamificatson of mixed forms
= vamnts of ! cell cardl

squamows cell carrmoma or adenocaranoma
“n‘nm\htl:tt“ryw:occ\.\ru!hcon}y
pbenotm'l'buenmﬂun:renm_pun{c

adenocartmanma.
We have studied the occurrence of meta
i‘lnﬁcnrmnrdremcdduemupm

Squamous arean occur frequently but regions
of ghndular tmue are alo wellinown.
Tumours ean onhy be clawifed a1 erther

1h y of the tumoar This was done
byme:r-o{aunmnal,:oﬂrctcdwmpﬂnx
ubar reference to a close and optimal Lght
Wmmwmm

1.y



TABLE 1 Age and Sex Distrib

of 40 Patients Sub

4 to €y 7 for Promary Urinary Bladder

Cexcer

Ne. of patlents with bladder exncer distributed sccording to ays

<49 50-59 6069 70-19 Toul
Women o 3 2 1 [
Men 4 10 16 4 34
Total 4 13 18 3

aration of a large number of sectiom from
each bladder and removed according to &
predetermined plan.

MATERIAL AND METHODS

The material conssts of 40 tumour contamiog
bladders removed at cystectamy by the Urnlogical

of the Odense Univenity Hapltal in
the period 1 2.1972-31 1 1574 Skx of the pa-
thents wern women. The age distribution of the
serles can be seen fram Tabl 1 The sveragy age
wis similar in the two sexes, 61 years. The bladden
were brought to the Institmis of Pathology im~
maedintely after removal, where they were stretched
ouxt, photographed and fixed In 4 per cent aqueouy
forraalin, a3 describad in an earber paper (13}
The tumonn were clamified macroscoplaally a
papillary semlls or ukerathe. Tho latter histolo-
gially connined both of the former The macro-
xopic evalabon was based entirely on oteervation
of the operathe specmen and was cartied omt
The

cut ming the method suggested by Kreyberg for the

staining of keratin and macopolysccarides (10)

Stalning was carned cat st pH 2.7 The keratm b
while

operatrve blopsles

form of fluld from bladder livage and/or wme
wers avallable from all the panentr Thew were
cxramined for the ocomrence of the typo of &f
ferentlation cbeerved In the operatwe specme

Lbnu'perlﬂ\'elpdntmThmmm-L\tmhl‘F"
formed with know ledge of the differentiation of the
operatir specimen
was clamificd from oot of
both characteristics: the presence of
beldges or the oecurrence of boght red material B
or on the eurface of th cells folloning rrieies
ding to the method of Rreyberg

mtuphd:unddntdud’tpnml"ﬂ"
donbtedly dular thmos with dveplasia of tbe

width of the capwale osed. After embedding 1n
parafiin and cutung the alldes were ramed wing

haemitoxylincosn  and then examined. The
tumouts were the criterls suggested by
Berghuist ¢t ol (2) In this sudy the gradiog 2B

was employed for tumouns with cell lar deviation
which was more than moderats but 80t pronounced
and where there was no doubt as o the fow of
pdnﬂlyb\nubtm-mermntd.mmmd
the nImours was carried out after the clamification
by UICC This of grading and
mmbmndcdbylhszmhuml
Bockety (17) When tha Wides sained with
1 oxylineosin  showed L other
\han wrothelial supplementary sialning was cammed

138

¥
thelluns with or without ycous prodoction. I3
e i sl
ry]:rlv(dﬂmmdolmpﬂ'*ﬂ‘ﬂ”"mar
mant tapour 1t was clamified s dediffereatised
wrothelfum.

RESULTS
The areas covered by the 11 hughly df
grade

d tumours corresponding to
2 B and the 28 poorly differentiated tumours
to grades 3 and 4 an be seen
from Table 2 The extent of the wumour &4 2
mearnure of the wze varred from 2 77 per et
of the available mucowal arra. The percentace
was based on the number of fickds which wer®




TABLE 2. Tha Extent of the 39 Bledder T monrs i Pereant go of the dveilabls Mucons Membrexs in
the Repectoee Urinary Bladders Growped Accordag t the Dagr o of Melipnency

Extent of tumour in per cent

Total

<10 1120 21-30 3140 41-30 51-60 6170 71-80
‘Twmour
grads
1B 5 3 1 0 1 0 0 1 11
Tmoer
yrade
nerv 12 4 9 0 1 1 [1] 1 28
Total 17 7 10 0 2 1

TABLE 3 Ths Macrescopic Appeerence of 39 Urinary Bladder Carcinomas iz Relation to the Stage
and G ade

Tumousr

Mucroscopic appesrancs of tumoar Na.
Sugs Grade Paplllar Sexlls Uleeraters
B 7 2 1 10
BEP marv s 0 o 5
B 0 0 1
Ll et st 12 s s
Total 23 7 7

TABLE 4 Tybe of Diffsrentistion of 40 Primery Urinery Bledder Cercromas the 39 Graded Accerding
ts Berghvist ot ul.

Type of differentiation of bladder carcinoms

Urothelial
Urotbellal Urochellal Urothebial
Bquamous m Glandular
Grae 1l B 9 2
Grdlll& TV 7 1+ $ ‘;
Toul 16 16 4 PN
Ono tamoar not graded.

the uite of turour formation In relatron to the Thirteen of

it numbes of Gelds each of a size 3 X 1 am rmcupbl}yupqﬂh:yth‘ “m:mc:.ﬂmmdmtdomdmw

Dbtszdl:?;unbllnddcr%ofthr lu'ptrﬂu;lmunmnmcupy('['lbk?a)

tumoun mmteral was almost entirely The-etwldbec[Mdcdi:ntn7h}ghl,ﬂf
o and tha could not be graded  feventated and 6 poorly it

g the criteria of Berghvist and comorkery, hm:mﬁﬂehl?plpﬂhwﬁd‘g

t
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TABLE 3 Compariron betwsen Drmonstrable Typ
C

¢ of Differentiation of 40 Promary Urinery Badin

«exd the Preop H

axd Crislopcal Evaminatren

Type of differentiation of bladder careinosa

Urotheilal
Utrothelial Urotheiial U
Squimoa i Glandular
Operative specimen 18 16 . ;
Lummal mrface 2 " ° :
Py 2 12 ° s
Crtologieal material 2% 5 o 0

mvaded the mutcle layer were all poorly
differentiated. Two of the group of semie
tumourns were highly differentiated. Among
the ul-emtive tumours there was only one
bighly differentiated with wperfica] growth,
The others invaded the muscle layer

Table 4 shows the occurrence of the three
\anous types of tumour hyue present in the
40 tumoun, clamfied accarding to the grade
of differentiation of the urothelal part. Ths
could only be determmed wath regard to
39 tumours as one contmned too mall
urothelal areas The ocowrence of meta
plasa was most frequent in the poorly dif
ferentiated and deeply invasve tumours.
Arcas with squamous metaplana were found
1 2 highly differentated tumouns, while afl
cases of glandular metaplana occurred in
poorty differentiated tumours. The meta
plastic areas were not evaluated quanutatve
N However the ute of these changes was
studied with particular reference o the
Jumunal surface of the tumour arecs from
which the bropuer and exfolated matenal
orgmated. \fetaplstic areas were found in
24 tumoun with the methods used, while 1n
16 tumours it was only posiible to demon
srate urothelinl carcinoma, It can be seen
from Table 5 that the preoperative biopwes
from 25 patients showed no s of meta
phuic arcas. Squamous metaplasia could be
demonstrated in 12 bopues. Only 8 of the
corresponding 12 tumours could be regmered
a on the luminal surlzce. The 4
rermaining bropurs ongnated from tumoun

140

with squamous metaplasia in the deeper nog
party of the tumour The other 6 tumours
with luminal aquamous metnplasia did not
have such changes 1n the biopve, Two
tumours bad aquamous metaplota which
could not be seen edther on the surface or
the biopres

Sqamows memplisia was sspected fol
lowmg cytologicnl exanunation i 4 caen
The correspondimg 4 tumours were regtered
a3 squamous metaplasm on the hammal v
face. The group of tumours showing all three
vanous types of tumour tasue did ot peroat
of a preoperatnve diagpous of metaphd
being made Three of the 4 cases wib
ghandular metnplana contaned wech changes
in the bropsy and lummal wrface of th
tumour The cytological matenal did ot re-
flect the histological changes { mnd.

DISCUSSION

mpmt\eﬁauk:le«cd:ndcwud
cases where the fumour was anfived to the
bladder or surrounding soft trwses and thes
operable Sumilarly the condition of the pa
tients was such that prolonged rurgery W
posuble The age distnbuton ard sage of
tumours are representatne of wch patenit

More than hall of the turnour wert papl
lary ‘They repreented both highh and poorly
differentiated forms (Table 31 It reomrd
able that the group of papillany tumoors fom
tined such & large mumber of pocrl) differen-
tated and deeply infiltrating tumours. Twoof



the semide rumours were hughly differentiated.

therefore of Hintle value.

The 40 tumours were all considered pri-
marlly a1 bemg urothelial with lager or
saalier arcau of the other two types of dif
feremnation (14) The hmitatlon of the aress
of muamow meta, wur difficult. The
occurrence of cpithell pearls and intercel
ular beudges was raze. Thu o an expreadon of
the fact that these morpbologieal character
trx correspand to highly differentunted plano-
cellular tumoun. The use of stuning for
keratrn was often of help but cun be & source
of sme error a tueue
elements are suuned red, oven though t© 2
varying degree. Thus necrotic tmeue o samed
ed, whith in connection with the presence of
muclear residue could grve the fabw npremion
of Levsunimton, The stxdy showed a di
crepancy between the evaluation of the sur
face of the bopey and the lupunal portion of
the tumour in the correspand:

now presumed to be eprthehal inchnlons in
the lamina proprm, sath a3 cypsnm cpiiea
cnumcymnghnduhmmdcylﬂmghn
dulars (16, 18) Such changes are in the
early sages, extremely frequent (1) Opm

differ conndeubly a3 to the F ]

p 1 of both pl and glandul
metaplaum {13) The occurrente of plane-
cellutar and glandular arems 1n & proplam
would soggest that the changes are of a
metaplagtic nature (6) If the angin bad
direct refationshup to the embryology of the
bladder then mmed forma would bot be
expecied, suth o3 @ the case here. Metn
plushc areas m the urothelal numouns were
mamnly found fn ths marerml in the poorty
diferentiated tumscurs, such a3 was the case
m the larger matenahy {3) It hay been
siated {6) tmt tumtam with memplatic
areas do not differ brologically to correspond
ing differcatated urothelisl tumears without
such arrar Ths conclusion could be better

venfied providing changes were regatered s

P
reflects an up-

ded by WHO A gmadmg of the

wpecupen, Thas degree of dywplasia of the non-urothetial ele-
certalnty In the diagonoms of pl hulsr  ments as ruggested Bergh and co-
tapha, The glandul plsia waa 2 workers (2) weeording to the some scheme as
lonited unit, charscterred definite glap- gradmg of urothelml dysplasia iy dons would

dules, which were dyxmorpbological with or
without mucous production. Casex of epi-
thehal atypla 1n eystic eyatit outside of the
tumour were not mcluded. Cystic cptits was
found 1 all of the operative specimens to
\upng extents.

Metaplasia of tho epithefial lining of the
bladder Ja known from a large number of
Boo-oeoplastx copditort. Chronke pTitatn
an give rue 1o both squamous and glandular
etaplana (12) “The atulity of the epithelnmm
of the bladder to form keratin under specul
Cucunmtances can be presumed to be caused
by & morphologacal and functional umilarity
o sratified summens epathelim st other
sites i the organtm, It has been shown that
the byer which forms an fmpermeable mem-
brane berw een the urine und eplthelum hat
Properies that hinochemicolly and ntrs-
unactorally correspond to those of keratn
(7' The ongin of glandubar cpithethm »

be informative, if it wms carmed out, but
would pot give mformaton a3 to the be
haviour of metaplastic aress. Whilo the plano-
cellular areas appear to partly follow the
degree of malgnancy of the urcthelal
tumour this has not been demoastrated wath

esrcinoma have demonatrated & poster prog
nous {or panents with ths type of tumour
than for those with urothelm] carcinoms (8)
and that madution therapy s of vory btde
value {16) Therefore, it & poarible that areas
ol-dmourdnmuﬂ]rapmddd(mﬂy
to nos~surgieal tumour treatment than other
parts of the tumour

The porbultty of & dlagnon of the de-
seribed changes being obtained by biopsy are
not 1 good, However m 12 of the 20 cases
of squamotn metaplisia 1o the tumour cor
fwnglm“mfmmdhﬂ\:biopy
vhﬂcsofsmamhghndnhxmphm

53



could be diagnosed from the bopry The 14
cases of planocellular differentiation on the
surface was only reflected m the cvtological
materml from 4 patents This s m agree
ment with the good correlation between cyto-
logical and biopsy evaluation of the degree of
differentintion of urothelml tumours (4 9)
An fnvettiatron based o 411 bropsies from
the bladder (3) showed a far kwer frequency
of metaplastic changes than that demomitrated
here, a difference wiich, to a major degree,
can be explained by the method of examna
ton,
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KURLOFF CELLS
1 Hidocherucel Charedenstics of the Kwrloff Bodies

Lo hoxrmamax and L. havav Koxrosen

The Department of Anstomy Unherdty of Ouks, Onla, Fiolead

Kortelsinen, L & Kochooen, Lo K. Kerdoll celle 1
Kurlodf bodles. Acta path. microblol. scand. Sect. A, 84 143-133 1976,

Katlofl celh, chamcterised by a largs Inclason body in fl-defined hymphoreticulsr cells, were
indoced in male guines pip by cewrogen sdmintkration. The incluson body materlal was
chsmacterizad by way of [ght and elsctron microacopy and histechemical stalning resctions.
Nodeo-protein ware bot detected, bat certain tests for xmme acids were obsetved and, at the
peripheral parts of the iocinion bodies, phospholipid toets wese posltive. Howeeer forced

carbobrydrete-dich

characteristics of the

1,24freol proups and slphate radicals, Periodateroecth  material and mipboamacms repre-
rated two separate - d
Bomo i common with chondratin

thow axy bydralytk, dehydrogenase or cxldstive exxyme activities, thm betng metabolically
mactive, although the cells showed certaln tmyme acthvides I ther cytoplaam and cll
erpanelle.

syetes Listoch

Ker worls Kurloll call  osstroges eflect eectron
mkcroscopy

Leena Kortedainen, Depsriment of Anstory Untvermty of Ouls, Kajaaninte 52 A, 90220
Oslu 22, Fland,

Lreerred 8 v 73 Accepted 1 he73

Rudoff bodis are large intracellular in-
‘utions which appear fn fi-defined lympho-
rﬁcuhrmnsmmmmpﬂncapipuin
nales teeerving Cells s

foetwses and newborn antmalt, Their mmber
B known to increase during pregnancy and
ﬂrymy-hol:ve!:ndu.ccdi.nld_\dtmﬂuby

dm: The mdi nc

hexe inclunon bodies ate fourd in the pe.
ripheral blood. booe marrow pleen and
thym. The nature and wgnificance of the
harlof! cells and therr Inchusion bodies have
been & source of conndernhle debate mnce
their drcovery by Aurloff (1599) and Foe &
Catbore (1889) Phyviologically thess el
o found @ female guioea pigt a3 well o in

ton of certrogens war rgyested by Alezeuf
& Joukoff (1928} wrd Later it was clearly
demonatrated by Lediagham (1940)
Charles & Nicol (1961) aho cheerved
hypenmmunoglobulineemm in guinea i
producing Kurloff cells and the urvestigations
by Chritensen et al (1970) mod Rnlov ot oL,
{1970) alao suggested the participation of
the imamunalogical reaction.
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Marshall ¢t al. (1971) demomstrated the
cytotomc effect of the Kurloff body matenal
on macrophages and the of
logically identical materm] in the placental
trophoblasts and the foetal endothelm of
the placental labyrmth. This investigation, as
well as that of 1 arren et ol. (1971) suggests
that Rurloff cells may play a part in prevent
g immmunological damage to the target cells
via the defence systems of the hat organmm.

The procest resulting in the formation of
the Rurloff bodses has been suggested to be
one of i lular secrehon, mtracellula
parautism, phagocvtons of other cellular ma
teral erythrophagocytoan, nuclear degener
tion cte. theones which have been reviewed
by Sruth (1947) Pearse (1949) and Afar
shall & Swettenham (1959) have studied the
hutochemutry of the Rurloff bodies more
closely ob y contr 1 re-
wlte. AMuer & AMarshall (1961) reported
some preliminary biochemmenl chamctersties
of the hurloff body material Dean & Mur
(1970) published an exterarve analyss of the
pleen  extract obtamed from  oestrogen-
nduced gpunes pigs.

Since the Kurlaff bodies have not been
Isolated 1n a pure state biochermical analyses
of these require extracts of whole spleen or

MATERIAL AND METHODS

ith dismond ko,
was ueed to the preparations of the pectloms which
werw stalned with granplacctate aod ked airae
and sudied under & JEAM 100 B Electron mice
acope.

Steining Aethods end Histochemicol Reoctiont

Routine sinining procedures, for fmeoce N E
Glema etc., ners performed according to Manse!
of Histologwc Staining methocs (Lana 1968) The
histocbemical procedures were perf accordmg
to the Instrctions ghem by P arar (1968) i mot

atherune stated Tevu for
e d according to SHar o

other suitable organs. Theref it app d
weful to study the Rurloff body materm! 1
greater detail by way of hotochemical smin
ing reactons in order to characterre only
the inclusion body matenal without the inter
ference of other components of the organ
\3nder observation, The present study con-
cerm the hntochermical and morphological
charactenstics of the Kurdoff cells and their
inclusion bodwes In the first part the inclu-
don body matermal was chamecterized by
meam of vanous hstochernwcal staumng re-
acpom, 1 an attempt to make the present
incoberent informanon more complete and
to revalue some of the controvenial findings
presented i the Lternture. In the sccond
part (Rortclamen & Rorhoxex ibed) addi
tional characterstics of the cells have been
investrgated in order to elunidate the oripn

of these celln
144

were p
oL (1967) and A rhewes & Mdkd2 (1971) The
wm checked acordmg to

RESU! 18

hurlo{l cells were olsered m make gune
pugy alter a single intramus ular mpectod of
ovestrogen  although mjruisons often weT

ted 1n order to obtun Luger mumixn
of these cells, They were first obeerted b the
spleen thymma, bope marrow and penpheral
blood. Later snngle celly, or wmall groop o
cells, were abo seen in the s Juses of the e
and occawonally in the lymph nodey @1 well
umd;eap{ﬂama[o(hrra‘pmﬂtﬁtbl
MICTOSCOPIC APPCATRNCE to that
proviously reported  the fiest detatled de
scripion being gnen by Ledimpham (1o10)
Thetyp:fllkm!oﬁtﬂlummdlnfwhm’



Fulh%mdnmmmummm%dzw-mmm&
nllhlpenlﬁmkﬂmmum Aamnllhlptﬂm:dmhﬂlucntdnl}-muxkdﬂurw
nclomion body Songdeu\wudammbdntrmphmﬂomlndlwhhmhdmm
{esrow) 1000,

FuzAmnd«imnummzmmx but alrdeed previom to
xmmw,mmmm<m) X 1000
rq:mmnmmmmnmmm{m-mrmmd

MNMMMMM trlm}ulmmmﬂ&tthumﬁndkmmh-
chomon bodies x 1000,

&:nbumdndn&ul.m

adnmnzrm@ugfmlomupmm mwm-m&hhwl
mlmm&ucﬂhmm s:nmmgchlnamgc{themchmmwu
hmwwhnmwyb,vmmhm \mlmxdmgtnlhetrntmen!ofthe
ﬂk-dnptdmhnup\xhcdwwznhtbe sample The snehmgy
Periphery of the cel) (Fige. 1-2)
The margm of the incluzon bodv often relnxdbyfmmnamqmmmp,m
daplng mmll vacucles o the splesn and ofm’-’!rpatnnxldunannlbcthrhM,
booe marrow celis with mualker inchuson ml’m)dtbydtorlkubel fixed preparanorns
hﬁmme(hnonepuccﬂ,m‘hlm lheyucrunrtphmﬂ,nabh,
umaﬂ-yahobcmlnprrp-mmmxmd Certain
*h T E of by other roctsne the
kln'bﬂrdhummhﬂdr!ﬁmh 1o obwerie  PApD reachions were Ve mrespecyy,
hvzmdxmbambodyammlutbc g e of
3T of ag and often stasny in

"M-m-:-..‘-.asm«u



Fig 4 An clectron

body was greater after the use of phosphate
buffered fixntrves than after cncodylate bul
sfered fixatrves, no matter the thicknes of the
section (Figy 4-6)

The hnotochemucal staiung reactions for
the detection of DNA. amuno acds and hipwds
{Fig. 3) and the interpretation of these are
gren in Table ! where other histochermical
results abo are recorded.

Hntochemical tests for carbohydrate-rich
compounds (Table 1 IV} were greatly ef
fected by the lixation method used. It apples
to the majonty of fixaton methods that those
arsed on the penodic ackd axidation of vicinal
glyrol groups were positne but those demon-
srating aad radecals doplayed positne reac
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mcroscope section of the gulnea plg spleen. Fhauon with phophate
uWAﬂﬁlh.umhﬂmwy(U)anuudnm oflagen fbres (G
¥

Fig 5 A detail fram the margln of the wcluton body fixed In cacodylaer buflered glutar(dl)aidebyde.
Nots the pale incluvion material (I) charmels extending from it 10 the cytoplamm (urtoms) and mmels
figures (M) Some mitochondria (ml) and & auckus ( ) are seen. x 40 000

tiors only If alcoholic fixatives such #s abeo-
lute methano! Camoy or 10 per cent (orm3
Lin 1n 70 per cent ethanol had bren wsed The
material 1n the incluaon bodies was perodite
reactive gnving a strongly psitne PAS reac
tion and weally postne | \-pl) reacpo™
Negatne results to be obtained of the sertost
in the Schifl reagent werr treated without
previows omdation (“direct % hafl" ) eecluded
the partiipation of free akdeh de groups

andiang agents, etc n the | AS-reaction.
while the acetylatan-de-acets Libon srquerke
confirmed the t2gheol mature of the mrac

tve groups.
Although fipkds with double Londs ot
ouly were present i the u lyven hodic



LAY ;
Tg 6 I cacodylate baffered giatraklotryde wore

3¢ Inclugion bodie of Kudall ocll wmndbemn'ch):-

rerfsend

) hondsd

ih
¥
L5
%

!

pyelin fgures at the margdn of the bxlogon body and

cytoplesm {arrowr) X 20 DOO

therr poeitrve interaction with the rection &
well as the retentran of the PAS reacton after
forced hpnd extractions could be excluded on
the bass of the tests mentioned (Table 1
N Y Thee tests abo incloded extraction
in hot chloroform-methanol which remove
all lipads, and In hot xylens acete ackd which
h lnown o extract myelin-llke matenah
which dunng the fbxmtion procen have been
rendered partmlly insoluble (Ldle 1948)

Acd radicals in the inclutlon bodles were
not adeqmatcly demomstrated except after
akoholic ftatons. Thu may explain the
somewhat  controversial  obeervations  pre-
senited m the Itenture In our handy, reac
L
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TABLE 1 The Main Higechemical Charectenitics of the Includes Bodus in Awrhoff Celds

Histochemlcsl testy Realts Notes on the faterpretatoon,
Nucleic aclds
Feulgen reaction (according to Negative In the tuclodon DNA not present ia the
Prarig 1968) bodira, poalifre in the poclens.  inclosen bodies.
Basic nuclesr stalne (cxcep Negative In the inclodan
‘Taluichne Blus) bodses, poaltive in the nnclem,
Pyronine (RNA-ase labile) Negative In the Joduslon RNA preent In the ¢rio-
Brachet, according to Prerse bodies, weakly positive in the  pleum, bat oot In the
1964, and Scott 1967) cytoplacn. inclushon bodies

Gencral tocts for protens exd
awmino ecids pemeral Mainmg

choractansties
Milloy {acconding to Pearse Wenkly positive Ln the Tyrosdnecontaining
1968} inclodon bodles proteina present.
Sakaguchl Weakly positive In the Arginine-contaming
includon bodles. proteins present.
Arnmrophilia {eg. Glemm) Posdtive in the nctusion bodles,
Fosinophllis. Unstalned of very weakly
eained {n heema
Basophifis. Unstnined by meut badie salm

Lipids axd extrecilon tes

Suday Black B In 70% ethanol.  Negatlve in the {nclusion Neutral fats and siroegly
bodles, but paditive droplets  rescthe phorpbollpids 0ot
argund 1t present.

0Oil Red O In ethanol-ether Negative.

Sudan Black B for marked lipids,  Negative.

Baker s acid bematein. Grevish-bine resction fn tho Posthve reacton ladesins bt

Elftman a ¢ontroled chromstln. nclopon

bemuteln efter 24 bn Reaction not completely » the materal was pol
extraction in bolling mwthapol-  removed completely remored by
chlorolorm, extracthon  d &8 e~
whatances e present, the
reaction can le unepealie.
Perfarmsc wcid Schiff (FFAS)  Positee In the Inclusion bodler.  Sufrrut the preence of Bk
wlth omatursted bonds
(pborpholipid |
Plasmal rraction. Weakly positive. Acewal Tiped  powibly preses

The risiniog characieriaies of carbobydrate 1kb componds 1 the Inclion bodes are o2
modlfled by the fiation metbod wied \ents for the acxd radicals requning she we of
containleg fxathes.

Perlodle seid, dlaginse-labile No effect. Qlyeogrn ot prsent
materiz) PAS reacnon afier

disstase digestion. R

reseth  compounds
Direct Schaff (without

oxldavion,
PAS ! Poutne i the Incluston bodwer. | 2ghcal groum wr-ﬂ;"drd
Actrylation-PAS Nepatwe Rescihe groups ;dnbt i
PAS alose acetyiaton
Acrt)h!h.—dexﬂyht.bo—l’ﬂ Podthe, ke PAS : B “H‘tﬂﬂ,'
confirmung the 1 2gtreed

nunni\\:zrntutn""’?‘-
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TARLE 1. (comtlmmd)

e

©}

‘Notet txt the Interpretation

Himochemieal 1ty Bemin
Petiodic scki-pdianine Praltrve bn the Incloskon bodies.
{PAD}

Charnteristior of add
Satpham rudeals
kkl-nﬂ-mltp“lU{AlBlD) fodd\ut‘_n__\'hlwhadh

extinct, 3t 03 M
Crivol Bh

{CECY Mz, concentratimn.

High lron Dlamine (HID) Posltive {n the aclnton todler.

Aldehyrle Fuchsin (AF) TNegative.
Rutbanhon Rad ) Tegative
Low Iron Diamlne (LID) Poslthve.

Dialdshrde groum prosesl
nfter periodi: acid oxidation,
indicsting the presence of
alactome ot lucose,

Podthrs tn the inclurion bodse. AR 2.9 reaction mmy fadicata

AD-AB L3 moaction potithee, the presence of catbaxyl

Weak eths AR 23 u o peares of the

Strong wsbylation- mna.mmh r:,b\_\,

I ot be wparsf

Sematirplation-A 15, egatha, e
lndScatmg the carberyl rdical
one wers negative.

4. Othrr characiermthcs

AB 1.0 and AB 2.5 altar Ubchanged.

PAS rrsction sfter & reries of Unchbanged
Irad extractions sccording o
Aciliy

PAS resctdon after exteaction i Unchanged,
box xyMme acetc acrd 3 7

{Lalhe 1948)

tne tewln although contral wection of in-
tewne showed the welkknown reaction pat
tere. Previows penodic acd axidation fafled
350 10 show any reactive groupe in Rurof!
crlls ¢ the mowd diamine b3

Tervic chiarde were added & order to accel
erate the oxdaton in the staimog solutkn
LheLledHrDm}md,“meM
pouthe revults In the inclnss bodsr, These
reactiom remained unaltered by previom
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enodie acid oxdation, which may soggest
hat the perdodate reactive groups were not
Josly rehated to the acid madreab (Sprcer
1965

Th)c “pH ngnature™ of the inclumon bodies
way abo tested (Table 2) 1t was found 1o be
greatly affected by the fixation method used
and 0 depend on the buffer and electrolyte
concentrations. The difference between the
erythrocytes and the inclusion body materal
was ol

\ ancus hmochunmlnxﬂwd—lby:rh!d‘k
o d dehydrog o
eadase and bydrolytic enxyme activines were
ako tesred. All tests were negathe in the
mehulon bodses, but some were pouthe m
the cytoplasn of the hurloff cellt A detailed
description of these rosults o gnen m the
weond part of tho sudy (Kortelamen &
Korhowen ibid)

DISCUSSION

The negathe tests for nuckoproteins ex
cluded that the Kurloff mchmon bodwex
might be deyrved {rom degenersted materml
from the extruded nockear Iobe or other
ruclear remnants, a3 suggested by Lemnati
(vel by Ledingham 1940) RNA-labile pyro-
tunophulia in the cytoplasm, also obsenved by
Pearse (1949) and by Marthall & Swetten
ham (1859} suggeted the presence of RNA
which vwas confirmed by electron rmcroscopy
by which free dbosomer a3 well a3 rough
surface endoplasmc reteulum could be seen
in the cytopkemm of hurlofl cells.

Some ualning reactom by which amino
“culy might be detected were weakly powthve,
n found ako in peevous sudics (Pearse
1919 Merhall & Sirettemham 1959) Iow
o e mechmon bodies presented an ex
eptional restance to trypun digestron, in
thut hey retained some PAS reactnity ak
though other ceflular matenal was digested
or deroyed into o formles man. Althongh
the inchmon bodies contained some protern
matedal, the muun characterition of these
were ot lile these of

Small granules stalned with Sudan Black B,

mmwmmdhp:dmml.
._‘wtuudnponm-gp-:fonmcundSchlff
and plagmsal reactions. Although the presence
of mucosubstances in the chrommtion tests
for phospholipuds was questionable, histo-
chemmtal tess at & Lght mucroscopic level
considered together with tha electron micro-
sxcoprc obeervation of numerms myelin fig
ures 1 the perrpheral parts of the Inchumon
bodies, suggested the presence of some Lpd
matenal, possbly of phospbolipd nature.
Once ngoun, forced hpid extraction methods
failed to destroy the PAS reactrity of the
inclunon bodres and, accordmgly the main
chamctermtic of the inclusfon material was

trves inchcates that at least these two dufferent
types of mucosubstances were present In the
{nclumm bodwer The slubility of sulpho-
muclm m the fatives withoat alcobol also
expluned the partally controversial olmenva
tions presented In the Itermture
(Pearse 149 Marhall & Swcettenham 1959)
The presence of wipbamuoam n the fnclu-
sion bodies hay been eonfirmed by autoradso-
graphy although mcorporation of ®3, esti
mated quonttatvely was low (Dean & Ay
1970)

The digeston test using duastase tmaticular
hyaturomdare and \jtmo Chalern malidas
enrymes decribed m Table 1 fated to de
moastrate nny cleor effect. Vanhel! & Swet
tenhem (1939) reported 2 loo of alamn-
optulm after hythrondase digestion and
Mur & Afarshell (1961) demonstrated that
the melumon body materal powemed the
e mobility as chandraibin
niphate. However Deen & AMurr (1970)
demonstrated  that, although mlphomuein
materml oolated {rom hourleff bodies from
spleen trmue resembled chandrotm sulphates,
it displayed cermain differences. The effect of
testicular byaluronsdase which also digerts
chendrolhn-4  and -bsulphatey, remained
somewhat unclear although the conclunon
dravn by Pearse (1919) are m agreement
ndndmdrwnondtlnmo{fmdmpm
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the present study namely that we were up-
able to show any dsunct effect of hyalu-
rorudase dsgestion.

The present study confirms some partially
controversial results previoutly presented in
the hterature and these results are substan-
tated by mew observations, It is concluded
that the material in the Rurloff inclustan
bodles contuns two types of rmicosubstances,
both neutral types and sulphomucin(s} The
method of preparaton used by Dean & Awr
(1970) failed to demomtrate anything but
the polysnronic component which was pre-
cipitated by amuncacndine. According to
Marshall & Swettenham (1939) the hino-

b In the melush
for instance, thoge m cartilage in the course
of the present inveshigation, however several
differencics were observed. For one thing, the
incluson body matemal failed to react with
cg akdehvde fuchsin and ruthenum red
sccondly previons penodic acid oxidapon is
completely absent m the reaction 1n Jow and
high wen dstmune aloanophilia at pH 2.5
finally hyaluronidase digeston has no pan-
trve effects. The results of the stalning reac
nons are difficult to expres i chemleal
terms, but they suggest that the density and
poutton of sulphate radicals In melumon
body sulphomucin(s) are different from those
m cartilage for iprtance

The oegin of the meluvon body matern)
-annot be determined on the bass of findings
In the present studies. Obsenation of the
Mltrnstructure, reported in the second part of
this study as well ax concluyom dmwn by
Dean & VMwr (1970} on the barls of suto-
radiographec studees wsmg S incorporation
ruggest the actns secretion of incluwon body
matenal nnd 1ty storuge in the inchron
sodies.

Supported by the Vatiensl R search Connal for
fedicel Sevences Finland.
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Acta path. microblol. scand. Sect. A, 841 134164 1976

KURLOFF CELLS

2. Hutochemical and Morphological Cheractenistics of the Rurloff Cells
Lerxa hozraanex and L. hatevt Komraxex

The Department of Anatomy Usirertity of Oulu Culg, Fialand

Kortelainen, L. & Kochooen, L. K. Kurlaff celly, 2 Histochemical snd merphologinal charsc
teristics of the Kurloff cells. Acta path. microblol scand, Bect. A, 84 134-164 1976

hourlofl cells (KB cells) contalning s glycoprotein tnclution body sppear In (rmale gminea pip
and can be indnced In males by oestrogen adminluration. These cells are found In booe
marrow thymuws, and in tbe red pulp of the spicen, but not ln the hmph nodes. Gradually
rirwing Inclueon bodles were observed in a seties of cells In these organs, Alorphological aad
hustochemseal features sugyested an acthe syntbees of the inclaion body matenal chernae of
the endoplarme reticulum fased with the membrane surroanding the inclusion body and by
mdmwmmm&cmwm&mﬁhm
endoplismic roticalum, In the Golgi clternse and In the Inclnion body Enzymatk scthvities
werp ot obeerved in the inclunon body bot othernise the KB cells shoned enzymatic scire
ftes of axidative and glycolytie pathwaye Marler emrymes for the granulocytes serier, (e
plawma cells the mast cells, and the monocyte reticulum cell group weee neg the i the
KB cefls and thus, clamificathon of the KB cell imto & particular cell type was oot povible
although these cells obviously belong to the lympboreticast systes. Phagocytoss was not
ocbecrved, eltber The posdhle role of the KB cells in the kmmume rytem are dlacumed

Key wards Kudoff cell effect  hymph syrem histoch: electron
microscopy

Leena Kartelsinen, Department of Asatemy Unl enity of Oulu, hajaumnte $ A, 90770
Oulu 22 Finland.

961 Chrr
menl proceses (Charles & Nt A1
stensen et ol 1970 Ranlor t al 1970 Ve
chell ct al. 1971 Tarmen tal 1971) wd

Recehed 64 75 Accrpted 11073
7 Although hurloff cells have been well
Jocumented unce the end of the last century

their origin, nature and function have re-
mauned a controvenual question due to the
rather hmited rumber of invesugations 1o
this respect. Rurloff cells are charactenzed
Iy a large ncluston bedy they are found
under phymologiral  conditioms  in  female
guinca pigs. esper il dunng pregnancy and
may abo be indwced in males by oestrogen
adminstravon ({ d ngham 1910) Dunng
recent years. 1t ha been suggested that they

accordingly more detailed st ides of thes
charactenitics ha ¢ been mot vated

The present study concerm the hrstochem-
wal and mm'phnlcgml Jur cterisne of
Rourodf celk. In the limt part of the mov

tigation {Aortelainen & Rorho n thd) ::
histochemical stoming charact rey of
ed whik

Rourbolf incluven body were yrport!
the morphologwn!l and hastoche nral rh:raz
tersucs of the cell are driuned 0 part 2.
The m jon was gmtnted w order @

myphynm!en ell mediated ]
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ol macrophages end
{Bunmng PAS-Lagtt Gresn) % 80

establnh whether any srker properucs exit

which maht suggest the atpn of the haatalf
cefl

MATERIAL AND METHODS

Male gumes pt wlecied s test animale mero
treated ws reporied o pan | of teks study (Kert
lven & Kechewen)  Hological wmpler wad
araphes epured for eciron WICTOKOpY weTe toh
fevied act treated o3 cporied previoedy

Bewmctes e namzg methods nd haiochermeal
ram om descrbed thopart |t follow ey tests
.t Marmioh Py ;

P
ethod  acoording o
21 dedydrogenmes and

w Poerwe U197)
ot from hlood book mavts and e celb were
sentfied by wmg huiochszncal enpraatic Teme

om ac ol Mo the  wructwes ghen by Tem
et (1878

womt x dammogennd me
Rernoxsky (we Frarse 197
Frochrome oudase

Wk w1 dromoaaratusy te perodee re
=it watnl w the  Jectrne mictomope  1he
mwthods of Bradb 1 & Stewerd (1967) was ape
lord wurg 2 %0 mm oudanon pened, Taoro
Phewrthydranme seoms, e wberate

¥,
SRR T

3 v L F RN

s F, 2

AR

G S e

wal estrogen onet a pedod ol twe weels
N

Phagooyions wes udled by messy of colloidal
cxshott {02 mg/100 g) injected irmonoudy as
wetl as by intmvenoma njectwon of

Thorotran®
(1 mljanimat) The yuives pegr were kilkd two
dayy sfier these miestions,

RESULTS

The bhaslaff cti appeared m peripbena}
blood, bone marrow and spleen & well as i
the thvuns tuvee a few days (approxmately
4 to 6} uiter & singhe Inpection of 0.5-1 mg of
oexrogen applied to adult male gumes pig.
The number of cellh wos related to the

smmnt of oeftrogen §t could be increased
ater sub 1 4

s They
m manber untl 10 1o 14 dags alter » smgle
myection and decreased dunng i Solicwng
weeks, but & wmll rumber of hourdoff cells
were found even 4 or 5 weels after the
sdmmmteaton,
In the booe mamow small Froups of
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Fig 2 Kurlofl cells (wrrown) in e section of the lier (rom a guines plg treated w th oestroges ever 2

period of two weeks. These Kurlolf cells are present in the sinuses of the Iner It

eapowibie to decd

whether they are situated llle reticulo-endothelial cell of the lher or whether they were carried to the

smuses by the blood sream. (PAS-HE) x 600,

Fig 3 A section of the spheen from a gumes plg trested with octrogen cter 8 prnod of e week
This animal recened also an Intrnvencus injection of carbon, Numerons macrophages oo phote-

tainley
cytired carbon particles can be seen, but Rurlodl cells ha ¢ not phagocytosed the carbon X 30, (PAS!

Fig 4 Msemotderin b wrualaed lnside numeroms macrophages and fo some cells ontaming 8 KaddT
inclasion body {arrow) x 300

single cells were randomly scattered among  lections of hurlol! celh were also found ™
~ the haemopoetic cells and were always found  addition to those around the 1ewcls 1n the (2t

3 m the sinuses of bone marrow In the
spleen Rurloff cells were seen n the red
pulp, but not in the lymphotd tmue of the
white pulp (Fig 1) Most of the Rurloff celhs
were amoclated with splenic cords, some
being closely related 1o the collagen bundles,
others lying apparently freely within the
venous snuses. Rurloff cells in the thymn
were mowt oumerows at the cortlco-medullary

ton and mught be scattered 1n small
clusters 1n the cortial part of the ergan.
Only a few cells were observed in the me
dullary areas of the thymut Subcpsular col-
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timue surrounding the thymws Some celt
were obsenved In the hymphatics and bloed
veaels of the thymx tmsue It was erpernally
noted that Rurloff cells w e not sen
Iymph nodes except if ey were abundant
ako 1n the penpheral blood spleen, thvms
and bone mamow Celts in lymph nodet
located 1n blood vesels and  apillarics and
only accasonally 1n the s Blood veaelt
1n other organs abo displayed hurkoff eellt
(X4 thumrenmllrnmoni:d'b'
llver (Fig 2

Typical hurlof! cells nere eanily wlentificd



Fig §. Electron micrograph of pert of  Kovlolt cell showing micod bess (arrow } b the eytopluam.
1 = mchedon body X 60000,

F1 6 Margin of the inclusion body of the hurloff call sen In Fig. § oyeln figures are seen. < 78 000

on thoe bams of a large mchalon body whub
e & strong PAS.reaction and was azuro-
philie m Gremea staln Begidea thess celh,
otbens contamung 2 smaler melusion body
and occapomlly cells contamlng two or three
vl fnchuone, were abo seen. These were
wterpeeted a3 “young” cell oc cel whah
were producing inclusion bodier. Under the
Imht microscope these celh clately resembled
rocrophage they were found in the spleen
and, especunlly mn bone marrow

In phatecmbedded  semithin  scctiors
stuned with allaline Tolukdine Blue, hurkoll
cedh were eally identified by the deeply
stained mclusdon bodres In electron mucro-
ouphs, the fypreal hurloff cefl was of =
relatnely smooth and rounded shape only a
<amall number of microvil projected (rom
the surface They displayed the usual cell
organelles  rough-sutfaced endoplastmc retic

ultn and {rec ribosomes, mutochondria and
Golg apparatos. Vencles of varuble saes and

ovad or intended, bounded by & noclear
envelope 1o which muclear pores were ev
dent. The nuclear chromatin was genenlly
margimated, formung rrregular clingps, and
ane mucleolus waa observed In the cytoplasm,
‘buidica of micrafibres were oiten seen [Fig 5
and Figs. 4 5, 60 part 1)

The inclutlon body occupled imost of the
cell cytoplasm of the typheal harloff cells 1t

buffer were wed It woald be more tran
hucent (see part 1) It wes sarromded by a
sogle membeane, and the perpheral areas
duplayed several smyelln figures. Often, the
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mxcrograph of part of a Rurloff ctll showlng exteusions (srrow 1 from the bacledcn
the endoplismic reteubm, V m dilated eesicels conartted with the R

Fig & Periodatc-rescthe material in an inchunon body (1) w th progections int the cytoplsmn X »

wuclem of (he haurlofl cefl. x 8 000

Fir 9 Prriodate-reatthe materlal in the Golgl region of 2 Rorboff cell. x 24 000

marginal parts wetre irregular and wmall pro-
jections of inclumon body material extended
nto the evtoplasm. These extennan scemed
, to be mumatels connected with the endo-

phagnic reticuluim (Fig 6, 71
some myefin figures 1n the penphern! arem
of the incluvon body no intemal siructures
were obsenved.

If the method of Dradbwy & Stouard
{1967 was used to demonstrate the penodate
reacthe matenal n electron the
manne incluson body 1 the Rurloff cells
would give a strom, poutne reaction. In ad
ditlon, perodate reactive matenal was wen
1n the Golgi apmaratus as well as filling of

some of the enternae of the endoplarme

138

revculum. Projectioms of the same materall
were conunumg from the ER to the Inch-
won. These findings sugert that a sathes
of inclusion body materia! in the rough eade
phgme reteculum and an intracelular trss
p-:wtL~A’|:|:n:ll.¢:n::lEsrcq’!.unrv;l‘m(anl!lf-'r
Rurloff inchuion body (1 & 9)

Some cells wath an incuwon body comp?
rable with that in typreal hurkoff eells bt
with features amilar to mar rophages. &%
observed in the spleen (I'm 10-1%) Tn thee
cell, the mow stnhing features were
nmmnproctmcndrwr(mo‘thrﬂ“‘
and the general irrequlanty i thape Vacwo-
lar systems were alo olsened they werT
interpreted a3 multnevcubsr boches and



Fy 10 Ehmmmkmmpho!p-nul-rp&mfm-guhx-pu
Thorotrac

The Karloff eell v seen to
particlon Y

mlnlt‘rﬂullulndmh:dy(l) » fattened nncleus and
lsam. Notice the pr d,

ww (T} tn
x 18800 ([taton phq)hlwhuﬂnvdt‘uﬂl

shagouomes a1 vanows stages of develor

typieal of

14t

51 of phagocytosis ot increawd endocytons
sere not scen an the tymanl Raurboff celhy,
axcept foc @ few myelm figures in the cyto-

racrophaga

phagocytosed the Kurolf cell materhl, or
whether they might be mocrophages which
were developung into typleal Rurlod eelh
A ontinuows series by which to Thatmte the
biter hypothess was not obeenved.

The phagocytic eapacity of haloff celly
wat tested 10 guinea pigs with tnun:ntx
haemorrhage rewlting 1n & ideral

of b dderm pigment m the
reticuloendothehal system of the spleen. Al
though numerous nacrophages, and reticulo-
dothel] cells exhibited h tdenin de-
posity with the Prumdan Blue reactlon, baemo-
ndenn was observed only m two or three
cells with hurloll mclupan bodies, out of the
two hundred harlefT eells counted (Fig. 3)
Smhrphmmnmaumob:ntd}nnmdb
of the distrit of & a
tered colloidal earbon nn:ruphagu.ndm
ticuloendothelal cells were filled with carbon
partscles, but carbon waas on! occationally
oimerved In cells with huﬂdr}{mmbod.
:nf‘m4) thmmrmumfmd

% and electroa
139
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Fig 7 Electron mcrograph of part of & Kmrkdl cell thowlng evtrmeions (asrows) from the becwios
endoplasmic

body to the cinernze of the
x 40 000,

retieulum, V w duated cencels coopeeted with the ER.

Fig 8 Perlodate-reacthe materisl I an Inclusion body (I) with projections nto the o taplams. N

nuclem of the Kurlof] eell. x 8000,

Fig 9 Perlodate-reactive materlal in the Golgl region of a hudoll cedl. x 24 000

marginal parts wero oregular and small pro-
Jettions of incluwon body matenal extended
1 1nto the cytoplusm, These extenmons seemed
to be mumately connected with the endo-
plaxme retwcuhem (Fig 6 7)) except for
same myelm figures in the periphernl arem
of the inclwion body no mternal structures
were observed.

1f the metbod of Bradbury & Stoward
(1967) was used to demonstrate the penodate
reactive matenal 10 electron microscopy the
mamive 1nclunon body in tbe huroff cells
would gres a strong poathe reaction. In ad
dition, penodate reactrve materal was seen
in the Golg1 npparntus as well as fllmg of
yome of the enternae of the endoplasmic
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of 1nclusion body matenal in the rough cod>
phnmcrrucuhm\nnianmmceﬂuhrmn“
port of materml s
Kurloff melusion body (Fx 8, 9)

Some cells with an incluson

rable with that m typical Kuriolf cell, bet
with features siilar to macrophages, »e®
cbecrved 1n the ipleen (Fig 10-12) In 0%
colly, the most striking foatures were U
numerous m'-bf"-“{“‘d‘h,cuu‘
nnd'_hegmcrullneg\ﬂnﬂtyhdu?‘ Voo
lar mptem wero aho observed  they WET
interpreted a3 multrvesicwlar  bodet
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these showed n
the cytoplagn of the Kurboff cell, comparable
to those observed In the retculum eells and
fibroblasts 1n the mme prep The m
chman body wss eoxymatsaally mactve. AR
though the qualitative demomstration of a
few exrymes involved m energy metabolnm
s mt conclunve, ths cheervauon, and the
demomtration of narmal cell organells yuch
a4 mitochondria, rough surfaced endoplasmse
retcuhim and {ree ribosomes In the hurloff
b Indrative of scthve bolic path-

production of Kurloff cells remuins obecure,
It has been claimed to be the thynma or the
spleen (Bimier 1964 Nadel 1952, Stil, thym-
ectormy falled to bave any effect on the num
ber of haroff celh m the blood (Renlow
1970) and the pumber was even mcressed
sfter iplenectomy  (Hewtle & Haodoger
1944) In the prosent study several develop-
mental sages of hurloff cels were found to
be prescot wathin the gplemie renculum the
Ame has bern repocted by

waps In the Rurloff cells _

TNotochermical stalung renctiom were alwo
performed welng certain other eorymes that
could be comudered “purker enaymes” by
which to dutingunh definite cell types of
periphem] blood and booe marrow It ap-
pean {tom Table 1 that Rurloff celhs did not
seeni to belong to any of these marticular cefl
types.

DISCUBBION

Rurkoff celly can be induced in gumea pigs
by sdminatravon of pestrogen o oestrogen
dernatee They are fourd m foamle gunen
P, especially dunng pregnancy The tatal
Guantity of the mduced inchuson body mate
nal may be a3 mwch o 0.3 gram in one
e, and several grams 1 one ammal
(Vedel 1552, Dean & Murr 1570 Varshall
& Sucttenkam 1959 1 clsk 1966)

The ogan prncpally revpomaible for the

M At pasks mmcrviel ssed Bl A, ML 2

Ch et o. (1970) m our preparntram
semex of developmental stages were abso ob-
vious in e bone marrow Thoe fmdings
suggest an actlve fonmabon of Kurloff cells
i the bone marrow and the pleen. At the
sme time phagocytoung cells in the spleen
mmay remove the hurloff celh from the blood.
'Ihcpmducm-umvthuupm(bommnr
Tow) may bo extensive to such a degree that
the spleen or the thymut can be removed
thought the number of Rurloff remans un-
affected,
)«moncﬁgumumnmmmmyddm
typical hloff cefls studied during ths in-
vebgaton  the wame observation har been
repocted by Reval] ot ol (1971) Some au-
thon hne obmerved n low mitote acthvity
{Marshall & Swrttenham 1959 18 elgh 1966)
lxnzbeennq;h‘nmm!hmrrpomn!
;ﬁttbntdrmxmmﬁgumoblentdncﬂmﬂy
represented mutoses In mactophages contain.
mmPA&pmmegnpuh
lunlo![ceﬂ:h.vehecnwdm
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trves of lymphocytes (Jolly & Ferester 1929
Burnes et al 1964 Simmons 1963 1965
Ledingham 1940 W elsh 1966, Marshall ef ol
1971 Nodel 1952, Carr 1970 Lendrum
1952) of 50 it u difficult to explain why
they are generally absent 10 lymph podes or
splenje hymphatic areas (although they are
numerows in the red pulp) Furthermore,
Rurloff cells are renstant to x ryy and to
radiomunetic sutwtances (Nade! 1952, Barer
& Joseph 1965 and It elsh 1966) Ths wg
geats that Kuroff cels are different from
typical lymphocytes, desplte some muperficial
umilanty m morphological features
The monocyte macrophage seres has been
to be the ongiu of the Kurkoff cell
Frey (1937) Daplan (1954) Barer & Josepk
(1965) Morphalogical mgns of phagocytans
were not revealed by electron microscopy
and the experimental we of marker sub-
stances wn the present study failed to reveal
ngns of phogocytoan whrch is in agreement
with findmgy m several previous investiga
tioms (7 elsh 1966, Berendien & Telford
1966 Revell et al 1971) The few cells which
contained phagocytosed maternal as well as
an mclusion body were presumed to represent
maternal bl

Jolf Inclumen body might represent &

of matetdal demrved from other ;:-,T
(Nadel ¢t ol. 1952) or matenal comparabe
mththatcollectrdhxcdhmcﬂudw
dueases (Afittooch 1961) Thess theores are
hardly correet, mmee active phagocytos an-
not be observed, and because injected extract
of spleens containing huddolf cells failed to
produce hurloff cells in the recmprents (Al
shall & Swettenham 1959) Beskdes, sreard-
g w Dean & Awar (1970) the brochemial
properties of the inchroon body materal do
not resemble those of the materal found in
cclly typical of storage dmeases the mam dif
ference is the large mze of the molecula o
the Rurtioff inchmon body matermnl 81 oo
pared with the relapvely small, degradated
malecnles found 1nt the cells in cases of somgt
disenses.

Morphologrenl cvidence, of an actrve o~
theals of mclusion body materal m the Koe
loff cells was obtaned m the present stody
The cell i well equpped with organdis
commonly amocisted with protem and arbo-
hydrate synthens, Le. nbosames, abundaxt
rough endoplasmic retcuhm and Gelgh sp-
paratus In some preparations, the contmuty
of the membrane system of the inchaion body

macrophages ng
& Kurloff mclupon body or macrophages
which actually contained phagocytosed m-
cluion body matenial. The histochemical tests
for “marker enrymes in the mopocyte-
ma series of celh were pegate as
regards Kurloff cells, which n i support of
the postulation that these cells are dufferent
from mmacrophages. According to the above
, facts the throry of erythrophagocytosn, pro-
posed by Barer ot al (1963) 1 alo mm
probable The results obtamed in teats of the
peeudoperoxdase resction were negatrve and
the “pH mgnature” test (part 1 of thns re-
port) showed that the features of erythrocytes
and the Rurloff inclunon body materal duf
fered widely The lacl of “marker” enzymes
for lyposomes for imtance, and the negatrve
resalts observed 1 testa for acsd phosphatas
actlvity speak strongly aguunst a phagocytotic
ongin of the inclunion body

Sowne authors have proposed that the Kar
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with the membranes of the endoplamuc
tenlum was also cstablshed (Fig 7) The
cells are alo equipped with emxyme sysiess
and atg:nnﬂuc:ecc-ary for the production of
encrgy via cmdative and/ar glycolytic patf-
W

gl;thnbnmcfthermﬂuobnhtd‘ﬂﬂ"
present study we agree with the conchmon
drawn by Reosll «t al. (1971) nccording
who, the Rurloff eell cannot for tho tme
being be clasificd sy belonging to aoy 7
teular cell type, although 1t obvioutly b
longs to the lymphoceticular system. Tn the
connection 1t thould be noted that ocstroges
arrt-mmulmngzﬁcctnnﬂ\ef?m]"'
endothelual system (Necol ot ol 1938) o8
phagocytos (1 @ren ot &l 1971) and o
the ucuonu{mm\mos'bb“lm’(cw
& Nicol 1961) and that resstance to b
fectzons has been found to be lowered in tbe
ocestrogen treated amumals (Tomemen 1556)



Severn! cheervatians are suggestrve of an

body materuad neggest that it may be of um-

mmportance, partculardy as re
gy the coll medated r©
sposes {Christensen of al. 1970 Raulov of ol
1970 Merthall ¢t af. 1971 Jrarven ¢t ol
1571} It u peculiar that the hurlolf cell are
prexent only w the guinea plg, on the con
wderapon that prmerpal differences m the
inmunologecal processes m thus xod other
mmualian speces are 5ot hnown. Marshall
¢t &l 1971) however reported the extrac
o of & tuclogcally
iemtien! to Kurloff body materal, from the
thymn and spleens of pregnant women, mts
#od mice. The Kurlolf body m the guinea
¥ may tinm represent & peculiar collection
of matrrat that may be present m other ani
maly, though n & mere diffwe form, and
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Acts path, microbdel sand. Sect. A, 86 164-171 1976

NUCLEAR SIZE CLASSES IN
THE FOLLICULAR EPITHELIUM OF
LYMPHOID THYROIDITIS

Gheax Nusson
Aadical Department A, Van ety Hosphaal, Land, Sweder

Niwon, O Nnck;rdudx-—hlhcluﬂlmhxqﬂdthdhmpbdd thyrolditie. Acta pth.
whorobicl. scand. Bect. A, 64 165-171 1976

thm#wwmmh]minuwh&w

Key mords Thyrcldits, Hmphod Tollicaiar epishelfum  smctear sixe,
G Nitwmon, Med, Riin c.-uu-nuwm,maswmh,hm

Recwved 17 73 Accepriod 57y of several
hrgccﬂ]mmhm.mm;mhng HE‘MWM”‘:‘:}MMMW
m’dmgmdnfuﬂm;hrqnthﬂnmo{uudmrmthluinmmtrndodm

FOSUTL By examnation of fine Joom a
Mmremnfmnxhgo&mt}» lmbgmumthcttcp-o{mbx DNA
P“tm-mho:hup(zhemvpmmnthn contruthmlwndlnma.mtﬁgmmmmn
mdumhmnmkxmmmmw {18, °0y Inthrmdupmmm;_me
Mcbﬂy differing from that of the Jakob]  phencemenan b ey been
ety wodormly wmed muche {Fig. lmd:cdmtmicgsiuu(\m In ths type of
Hpreson of dacontimuons anisg. fortre uchnm%gbﬂmh:xc

" sectiom became  separats DNA-content clamey ound
the fttening of macter 10 mears mean DNAcontent of el -
Wh.rwedxf[mmmtbcm- fwmtdmuluph (124 ) of the mean
DNA-content in the bl latter
"':t;n:mu ol the abave mennoned pe  nuwcler were ealled m’?;;,;fp“
u'dﬂ‘fihedby]- oby (11 1) whe quantity Claw nucles) g

T Awtopsy speoimens to be raly Hﬂlﬂ-fhbkb)uu o found
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sze claw of the indivsdual nucle. HDC-
nuclel are often ealled polyplolds—a term
which ks not correct 1 this connectson be
cawse such nuclel in terms of the cell eycle
{9) may abo be diplodd celly in the premutotee
G2 phase

The presence of HDC-nucler in lymphold
gotres 1 suggested by the previowly men
toned large nucld i separate wze clames.
These nuclel are of special interest with
regard to the Askanary cell changes which
are regarded as a very promunent micro-
roorphotogical trait of Hympboid thyroidst
In sddition to certmin cytoplasmic trasts such
as a pecular granulation and special staining
charactermstics, these cells are described os
having especially large nueler. For reference
see Lindsay (13) and Prrson (17)

The present paper concerns a numerical
analyss of HDC-nuclel wn hyrophowd thyroid
itas, compared with normal thyrewds and poo-
tomc non lymphoid goitres. Tt also Includes
analysis of the ocowrence of HDC-nuclel 1n
Yyrophoed thyroidias in different ages. This sof
mterest because of the age dependence of this
type of nucler easfier found in the Iner (3)

MATERIAL AND METHODS

celtular yleld from 27 e
socutrvs cas of Jymphaid thyrokdits sabjected to
fine pecdle aspiration eopsy were selected for the
Imesigation

The menrwomen ratlo was 324 Is afl cun

(PBE) and ix citre tridodothyronioe wptake (T
1es1) In the remaming cases, clinical eomnation
Invarlably revesled an euthyrodd state. This wa
coufirmen by the normal  ales obtaiped by the
PPl and T,on, oreept In thyee coey im0 T
s dight cieation of the sermm peotem-boosd
fodlns was found (8.9 7.9 and 7.8 5g/100 m
normal range 4,.0-7.3 xg/100 ml}

Tha seties of atoric pon-lymphold gxirer and
comisted of 20 and § cuoer, we-

I thess cases The pon-toxs wos-
Iyrphaed goitrey Inchuded both diffuse asd modclar
galtres. The thyrolds comsidered to be morasd wert
barely palpable and the bropues wers
becanse of cbscure pam n the neck o o -
explicably rased erjthrocyte sdimestation rats.
The fine oredle amuranon biopskes were per
formed In the way descnbed by Skderairda (19)
The amean were airdred a d eakoed sccordof
to the Aay-Grunwald-Gremus techaxe
In three caser the nuckear ure dam estioaton

measurements of the F
drvidmal mucled, Subsvuenth  wpesmy made
Birkeralides were dried in the e and fiwed o

LR WUCLE 484 BN \‘
- X - -

i 33 ; H
z e

- kil
ONA ComTE W ATIIRLE e g

KFg 6 DNA  lue of tmeaty
consectthe nucie: L
HDC-suctel (bisck area) #0d

twenry coawcul ©
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5§ 7 Froquency of HDCnuched m the folliesler
epnhelinn

siachme sicobol for 40 munutes Hydrobysh wan
doow ja (NHCL for B misom at 607 C. After
Sckall senwiog. cytopbotometrkt meamTements wer
wade by waeacw of ¢ high resolutios rapld scmaing

% 3) The DNA o
mdnwdual nucle! was determined as 4 waehengih
#3E A The waooth rounded owiline of the
follutar epithelisl nackes gde them distingimshe
Ve froom phesd cells 1 Feulgen-sained snesss,
Turmipine polymormbouckar lewcocres of e
TR ovens were med & reference for the 2C
e diplid™ amount of DNA)  feer their
1 comtemt hud bern morrawed by 10 per cent,
Tha wne doow bacuowe humsan

"% HOC-twelni
k-3

W O® X R W oWN

AGE {ysars}
Fig @ Vadation of seiative somber of HDCancked
Bn the folliculas epitbelium with age in 27 caws of
hympboid thyroidits, ¥ « 034 x + 203 1 m D57
p<om

e
§ melul for Kentilenth

quency of HDC-nuclel in lymphosd goitres

10 ane ceporied to e an aoaimstaly

Per ot lower Feulgen-DNA-contmt than
et semaztc, mon-DNAsmtiveus-
M D7 FeugenDNA tould not be meassred
= U oty of folticela eplihelisd mucked 1 the

ars breawee the wechs fended to be oo close
Xteteer

s g larger than that of normal
thyroxds (p <0001 and o towc pon-
lymphad goitres {p < D001} The cytopisam
of the cefh with HDO nocle revealed no oadt
by which 1o dntiguah them from cther cells.
As wen o Fig, 8 the frequency of HDC-
muckr wa pontnely correlated wath age
(p < COMY Maked diwontmuo i
hnmuthmmﬂwnfmuﬂmmejmw
form of Imphoud gortres,

163



DISCUSSION

The nature of HDC-nucled 1 different types
of tigues arc poorly understood. We can
hypothetically propase several formation me
chanisms, but reluble supporhve data are
n(cznntly)h has been observed in mat lver

4) that the rise o the frequancy of
“polyplauds” (defined in the mme way as
HDC-nucler in the present Investgaton)
found durrg physlological growth of the liver
:s well as dunng regencration after partial

of HDC-nuclei found 1n lymphoid gurres.
The finding of an increased mumber of
HDC-nucle! wath age has an interesing
parsllelam in analogma findiogs in the mor
mal human lver (3) a3 well ar m rat fver
(2, 14) Thus, & general pattern of imcrrased
fraction of HDC-ruckel with sge mont be
suspected and studses of other orgar m tha
respect would be of great interest.

The cell (4) abo known =t
Harthle cefls (10) and oncocytes {B) u s
central concept familr to every cytologst o
hologt d 1n thyrod dusease, The

d with a

P b parary
increase 10 the percentage of binuclested
cells. At the same time, mutotic figures of an
appaarance suggesting nuclear fuslon in b
nucleated cells during the mitotic phase were
observed (14) Blonucleated cells are rather
often found 1n aspirate gmears from lympho:d
thyrmdits though the often pootly demar
cated cell boundanes in such smean malke o
quantutative eshmaton of the frequency of
such celly dofficult Thus, it 13 imaginable that
HDG-nucles in lymphoid thyroudits may have
something to do with a tendency of cyto-
kinews to fail m the follicular eplthelivn—s
tendeney which renults 1o formeton of b

leated cells, and sub fusion of the
mucle 10, for instance, & common mirtotic
phase. However other formation mechanomm
of HDC-nucler must aho be considered mxch
a3 hugher rate of regeneratron of tetraplold
than of diplord nucle: or a prolonged pre

tic Gyphase of the type described by

Oplfans (6) and Pedersen & Galfent (16)

I No data are avalable for an evaluation of
these posribilities m hmphod gostres,

In anmal expermoents, HDC-mucler have
been found to increass dunng thyrosd stime-
ulatton with thiocarbamides and thyrotropin
(1) In lymphald thyradite, destruction of
the folhcular eprthelum often results in
lowered secretion of calorigenic hormones
and consequently mcressed blood thyrotropun
Jevel via the feed-back mystem between the
pitultary and the thyroed. By analogy with
the above mentioned results m anumal experd
ments, an increase in blood thyrotropn may
b:ollmponl.uceforthahrgcrmmhr
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nucle :fA.llmmycclbmdacrIbedn
especuelly large or chamcterzed by an ape-
cally wide vanation In nuclenr size. The

references sce Lindsy (13) and Permmn
(17) These descriptions seem not quite speck-
fic, but typleal cytological features are often
not eanly depicted in words. Mast examminen
probably bave a clear idea of the appaarance
of Aslanazy cells and there m probably 2 good
correspondence 1 the rdennfication of these
cels by different examunens The present
writer m of the opmuon that one moportant
featurn of the Aslanazy cells i the HDC-
puelmss It 1 also noteworthy that Adanszy
celb and HDC-rucler are especlally comman
i1 lymphord thyroditus and that the incresed
frequency of HDG-mucles with ape ®
tymphend thymnd}mcorrcqwond:mndmihr
relationship between age and Adanzay ool
(17)
e
The work was by grant from Asd
Linder fo dation. T would Like to thank Prole
s Torkf#ra Caspersson and Doc  t Gheta Gelries
for lahomtory facilities foc the cytophotomeiric
messurementy in the Irttute for Mefieal Cel
Earolintka Instlimtet, S10¢khobs, S» edrt
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CORRELATION OF ENZYME
HISTOCHEMICAL AND STRUCTURAL
SEGMENTATION IN THE PROXIMAL

CONVOLUTED TUBULE OF

THE RAT KIDNEY

Encyme Actiity Compared to the Freere Dried Structure of Senal-Sectioned
Normel Rat Nephrons

Tove Norcaaxp

Renal Laboratary Instltate of Pathology Rigshosptalet, Copenhagen, Deamark

Nerguard, Tove, Corred of enxyma hirtoch and 1 @ the prux-
ral comoluted tubule of the rat Kdney Erzyms acth ty compared to the wrocture
of serial-sctioned normal rat nephrons. Acta path. microbal. seand. Bect. A, 8¢ 172 182, 1976

In the normal rat kldney emyme histochemles] activity was comrelated with the structml
wmd‘uwmmuﬁmﬂmmummwm
Berusl wactioma were employed for alternste hy and woyme bl 1 studie
The tubules were Investigated for activity of the following crxymet 1) non-mpecific acid phes-
bhatases, 2) hon-specific alkafine ph 3) mueciuate dehyd and 4} non-speeile
cuterases. Clows t0 the urlnary pols scld pharphetase actrvity way sight in all instences, whilst
in the first and second segment a gradua! increase In tubular cells with be y emyme activity
was scan. ATl tubuler cells at ths urinary pole thowed heavy elkeline phosphatess activity bot
mmn.pdmhaudmmwmmmnd\mmztnfmmdmnd
segurents S activity was baavy at the urivary pole, and there
wa & gredus] decresse 10 these calll with heavy ciayme activity sbong the courm of the fint
and wrond segments The pattern of tubular erryroe  ctivity for these three emymed Wi
independent of the nephran lmvel In the renal cortox Tha xex siecfu etera actvity W
mnumparhau,wd!mth:muhnul%kmh { the proxtmal tubule i1n nephroos from aff
levels of the reml cortex. This combined ertryme hitoch 1 and | o extigation
demonstrates conclusively that there b & clow comelation between structural

and the patttrn of enxyme sctivity of non-pecific mdd and alkaline phosphatsses and soccinate
debydrogenuse In the provoeal convoluted tutmle of normal mt lodoey

Koy worth hidney tubules pemmomal tubolar sogmentatlon freeze-drying  hisocrtochemistry

lodney enxymies.
Tove Nargaard Imrutate of Pathology Rumiborpatalet, DK 2100 Co @ Denmark.

ed before,

cehed 2473 Acerpted 204075 couvolutrd tnbule have been repost
Charncterntlc structural differences in cells  perticularly in ultrastructural studies {Afeve>

from the different segments af the proxamal  back 1966) Stmilarly dulferences in enyme

172



acthvrty tn different paris of the proxunal coa
voluted tolarle have been demorstrsted {eg
Jacoksen ¢t al. 1967} The anmm of the present
study hos been to comelate the two parame-
en sructumal of the p )

(Allied Natiopa! Aniline Div, C. 1
42300) pHl was 72-74 (reepemsture about 21 C
and incubation times 10 xnd 80 secoods. In the
freubation. medhnn for wctnate debydrogrmase
(Thomas & F erze 1961} the wubstrate was di-

tmbule 53 seen in frerze-dried trmue, and the
varymg sctivity of dufferent enxymmes through-
out the Jength of the tubule

MATERIALS AND METHODS

Kidsey woed for altermate enmrymatie and wrrphe-
Soglenl marestigaivns Bz novmal, wists male rats,
weight I0-30 g and aboot 14 wicks old were
soambacieed by ntnpetitonent injertions of sdinm
Pericharbital, 100 mg par by body weight. A left
sded mepbereiomy wat prrformed, end the dney
it bestawaly Cronzns. {n bnopentaoe ooobed by Lquid
sitrogen 4o showt 188 O (Fasrwp #t ol 1971)
4 pw thick werial sectfor were cut tngratally to
the mface of tha kidney om u eryoetat and ench

Hgsten The froeen sections were freeedried at
0 placed chwe to cemde amd crystab m &
doiceator (Faersp 1963) and were thue stained
Y the owm: acld vapour dumng delipdranon.
Thes sections were fioally mosawd tn parall » oil
B purstion oo curym kesackemsenl % esige
fev Ix e duleremt conent sones the followdag
ITmey werr n estigated
M?)Mﬂf:nﬂﬂmmm
) mctmaie dehydrograase aad 41 ponspeeii
AT The {romm sertiom for the envyoe huto-
“hemucal preparations were placed dirretly on plaw
e ks prevows bsation (] toem 1973) a0
e membation medems meutw

(“"" N 7000) as sebeamte snd parrossadioe
1301 24 1o N;“ Allie Do C 1

atos pli was 60 nod the wepers
e dlowt 31 € The incubation Looe wan 13 and

B memtes
Frporisety b mciba:
——— ey o mediven for

it (Fluka, AG {4170} and the o
dicarer nftro-blue tetramolium (N BT} (Sigea,
N 6876) pH wxs 74 and the teoperature 37 O
Incubation thne 30 snd 60 munutes sespectheely

because 1t offered the most exaet Jocalbotmm of
ersyme sctnjty and cleartdt reactions in the dif
terent cels of the proximal whale The sectsons
were momted ia buffered As x5

control similar sectioos weee incubated without &
subsirais. From each kidoey additional sectbons
were stadned with H. &

w3 mores repectaely The modmiion me
gy 2SR emeraies {Rorke & Ands son
rnaed

lacrtate wuiniyaie
ML Y W peeroandioe & daator
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CORRELATION OF ENZYME
HISTOCHEMICAL AND STRUCTURAL
SEGMENTATION IN THE PROXIMAL

CONVOLUTED TUBULE OF

THE RAT KIDNEY

Enryms Actinty Compared to the Freere Dried Structure of Serial-Sectiontd
Normal Ret Nephrons

Tove Nomoaann

Renal Laboratory Institute of Pathology Ripbospitalet, Copenhagen, Denmark

yaard, Tove, Corrrlation of enryme histochemical and 1 In the pro<-
mal convoluted tubnle of the rat kidney Enryme sctnity compared to the frean-dried srocure
of serlalsectloned normal rat nephrona, Acta path mierobkol seand. $ect. A, 8 172-182, 1976
Tn the normal rat kidoey emyme hirtch 1 activity wee 4 with the siuctund
segmentanos of the coovoluted part of the priximal tobule as sen in freewe-dried sectiont
Benal sections were employed for alternate morphol and emyme bt mical stodles
The tubules were investigated for acibrity of tha following emymes 1) non-gpecific acid pbor
pbatases, 2) pecific alkaline phosph 3) sncelnate and 4) noopedfic
extrrases. Clow 19 the urinary pdlo acd phesphatsr activity was sight bn all fostances, whist
In the flnt and second sament & gradual Incresss fn tubmlar cells with beavy emyme scthitr

war soen. Al tubular cells st the urinury pole howsd heavy alkebn phosghataw activity bot
there wiz  gradual dncresse of cells showing slight enzyme activity In the first and pecood
ety 5 ebal acthory was bexvy at the unnaty pole, and thert

war  gradusl decresse 1 theee cells with heavy emyme actinty slong the coune of the fir®
and second segments. The pattern of tubuler emxryme activity for thee three eoxymes w&t
Independent of tha nephron evel in th remal cortmx The  ompectfic erterase netivity ¥ ot
10 compartson, uniform throughout the length of the proxmal tobole fn Dephirons from ol
levels of the renal cortex. This combined ensyme h and hological bm entigation
drznonstrates conclusively that thers 13 chowe comrelation between sructwral epmentation
and the pattern of enxyme sctivity of nomrspcrific scid aad alkalme phoephatises und rocciasie
debrydrognase 10 the provmal coavoluted tubule { pormal rat bdoey

Rey words Kadney tobules proxtmal tubular segmentaton freexe-drytng  Bitocytochemiiey
lodoey emymes.

Towe Norgaard Inmtute of Pathology Riyp DK 2100 Copeubagen @ Deomath

ceelred 24 £78 Accepted 204073 conivoluted tubule have been ll;::::
Charncteristic structural differences 1n cell  parnculardy in ultrastructural studies
from the different segments of the praxdmal  back 1966) Snilarly differences 1n CREYE
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Fif 3 The range foe fight weid phovphatise s¢
ity (a-e ) and heery activity (b-b ) as wed ln
the exixataon of enxyme activity (% 400

Cor datson of tha F eesw Dried Siruetwre and
Exzyme Activhty of the Differext § poent ix th
Frovomel Tubxls

Polrrold snserophotographe of the nephrom o
T adjacent secthons facthtaerd bocalimation of -
Srme acthity in the strwcturally differsot segmvents
# the Wuboles, Tudnidual tobuler scen &t mlero-

Inoeder to idensfy the reqwen af tha e yho

MID PHOSPHATARES

'1 I

toquadly dyferent smpmenis of the pronimul twbnle
A istrnenow Injection (2 mi) of 2 & per eent
methyiene blos (Mercke, 5040) salution was ghves
n the right jogular veln of 4 rats of the wme
weght #od 2ge 25 abovewnd & leftaided ne
phrectomy was parformed about A4 1 134 and
256 seconchs after the Infection. Using ths method
the tubuisr tolls are stained. The method aw

:
é %égi
iRk
S

:
p

RESULTS

The & of the
twbule 1 the freczedrud bistwe
dned

Juled :

rIn the

&) tobular cells wath a
unuforn fine granular cytopbam and wathont

3

Fg 4 Disgram showing the
pereentages of the different
sganty w th slight or hewvy acid

A B C D A
W e a3 am ] W
Lo
DO ATTVITY [T suoer ) wesy

ﬂ:.\mhhnty o

i activily n ween

B S %] trounhout dhe courm of the
wbuile

pactarwach Moy nephron
o The fgore bn beschats wre



h (38) and freeve-doed (5b) Ls the

Fr s G d,

convolnted tubuls hesvy enrymo activity is apparent in both segments (A D) In the tabole
marked D from segoent 2 alight actrvity I present (% 400)

radal stmation (segment 1 cell) and b)
tubular cells with a distinct radual gtnation of
the cytoplasm withont granulation (segment
2 cells) In addition in some tubules the cyto-
plam of the celh showed both granulatson
apd radie] straton  tronmoonal cell type.
“Thess morphologically different cell type
were conustently foand in the three different
levels of the renal cortex investigated. In the
methylene-blue stamed sectinos the sequence
of the segments contaming cells of different
morphological appearance was evajuated. 4t
the wrmary pols the proxma! tubular cells
were always finely granufar and m the most
proximmal part of the convohuted tubule the
findings were the mme (segment 1) Afore
distally the tubular cells showed madua! stria
tion, and no granulation of the cells wa ap-
pearant (segment 2) Betiween segment 1 end
segment ? a transitional zone was found con-
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tumng tubular celly with both a granular
and a smated cytoplasm (Fig 1) Dhfferen-
faton 1nto these thres segments was iode-
p@de.utofr.henzphxmlcvr.lmdrrrml
cartex. However 1n the juxtamedullary rooe
the structure of the tubular cells could be
difficult to evaluate due to dilatapon of the
lumen and decresse in cell heght. Thes
changea were probably artefacts which oc
curred durmg procesung The number of
tubules showing the three types of sructure
wma:pruedunpgmgun_bgwmlnum—
Inrufumma:uo(cou\ulmcdprm)
tubufes counted fu the scctoms m the RIPET
ficlal intermediote and Juxtamedullary 200
of the kidney cortex. Segment [

about 26 per cent of the tubukes counted:
scgment 2 about 3 per cent and the tramk
tional zone about 11 per cent (Table 1) It
appeans from the table that the percentiee



tubuler cells and had a granular or spotty
sppearance and was Jocalized to the basal
pert of the cells (Fig 2a) It was poerible to
datingush between two degrees of actnay
3} 2 sbght granular renction termed slight
seaction {range see Fige 3a and 3 &) and
b) & reaction chasactermred by coanely spotted
reaction prodocts termed  Aeacy reaction
(range sce Figs. 3band 3b,) At the urmary
pole the enxmyme yencion was afways alight.
In the mare distsd paxt of segment 1 mwoet of
the tubules showed only alight enryme ac
tvity but 8 to 20 per cent of the tubules
showed » heavy reaction. In the intermediate
rone and i segment 2 most tubules showed
a shght enzyme reaction, ms & beavy rexctson
was oaly seen 1 29 to 43 wnd 35 1o 47 per
cent of the tubules, respectively Thus aleng
the course of the prooumal comvoluted tubule

Aomspecific arid photphelare activety

the proamal txbule Aoxd ftase Actee
BY w21 a comtant feature in the prommel

ALKAUNE PHOSPHATASES
0
X

n rumber of tubular celh thowed
hexvy evayme sctnaty Thus pattern was m-
deperdent of the nephron level (n the Tenal
cortex {Fig 4) Aon spectfic alkaline phor
phetase actunty 8 the cospvoluted proviemal
tubwle  Allkaline s sctivity wag
consiantly present in the cells of the proxire)

v
T Mt s cknd e A ¢ 2



(8a) and fremeewdned (8b) sectioms The

Fig 8.« ding mecinate debyd, 1

tabules oy the urinary pols (A) more distal in wgment 1 (B) and in the transt sl zone (C) shew
hexvy enxyma activity Tubule (D) from sepment 2 shows slight enryms scthaty (. 400)

convoluted tubule and wus Jocalzed to the
brush barder (Fig 58) Eryme pctivity vas
agrin amened a3 slyght (rangs ses Fige 64
and ba ) and Araty (range see Figs. 6b and
'rﬁb’) At the urinary pole the coryme ac
tivity was invariably heavy More distally m
the first segment of the proxmal tubule 11 to
25 per cent of the tubules had slight scthvity
whilst m the intermedmte segroests 21 to
41 per cent, and in the second segment 19 to
28 per cent of the tubules showed shight en
xyme acuvity The pattern of enzyme ac
tivity in the indrvdunl segments of the prox
mal convoluted tubule was principally the
xame In the three cortlen] levels mvestigated
(Fig. )

Succaimate dehydrogenase actirty ix the
proamael conroluted tebule The cellular en-
ryme activity showed as fine granules, unt
formly scattered throughout the cytoplasm
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(Fig 8a) Onee more two levels of actnity
were noted  slight (rnge see Figr 9a and
941 and heery (range seo Fige 9b and
9h,) At the unpary pole the actnity ¥
always henyy In the more dital part of fe
ﬁrungmtnt2tu15pcrrmtnfd\:t\lhuk"
showed o alight reacton whubt 10 the intet
medinte mone and segment  loereasmgh
more of the tubules had a slight reaction.
mast of the tubules 1 sogment ¥ (62-71 P&
cent) showed slight ennme actmity

pattern af activity was wdentical in the {hree
levels of the remal cortex i euigated (F.
10) Aon specific esterase « tirsty 1w the (0%
coluted provmal tubule vwas granular 1n sf-
pearance and evenly distnbuted throughout
the cytoplum of the tubular cells (Tig 11 a}
The reaction was klentical throughoun the
length of the proumal comohited rubule,
and in each of the three cortscal levels stu-



DISCUSSION
Tn tha wudy 1 new method hes been applied

found in the tubular celh of the same weg
ments. In this wey & quantitabnve expremon
of the variation m emzye activity along the
course of the proxmoal mbdewubhmed
In add the p of
the different ngumumlhepnmmalcou
volated tubule was esirmated.

The morpholag«ul sementalron of ﬂu

futed inbule Mcrphologs

mhd;\mafdx;mmmnlcumﬂuwi tuh-u.le
into two segments {megment | and segment 2)
wax readily wen by lght mucroscopy nsdng
stalned, freere-dned tmwe (Fawrwp o2 of
1871} Subdeoadon of the proxmial como-
Yuted tubule has been demontrated m several
ways, e by phase-cuntrunt sad electron ma-
croscopy {Afeunsbach 1966) by Light msero-
wopy making we of the varying uptake of
dyes in the tobubar celle (Swewks 1912) a
well a3 by amemag the varying content of
autoffuorescent bodres found i the tbular
ol (Sppnrand 1944) Mawebeck {1966)
repasted that segroent 2 type cells were never
found close to the urinary pale and be there
fore concluded, that segment 2 coustrtuted
the most digal part of the convoluted tbule.
I eddition, he deseribed tubules whh char

Fig 10 Diagrn of 1be peromisge
Evnbetion

Dephrons. A
-fh-rrpvk(mthcmhuym
ahwary hery More distat by
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F ¢ 11 Corremonding sectlans incubated for estrrasn (11 ) and freemdried (11h) No differeaces b
the esterses actrvity was found in the proximal comvaluted tuimle, A urinary pol B more disal b
segment 1 G tranddoesl xone end D segment 2 (x 400)

acteristics of both segment 1 and segment 2
type celb and concluded, that the trankition
from segment 1 to scgment 2 was gradual.
. These results tally well with the tranutignal
rone found here 1n the free-dried sections
Unng methylene-blue mjected lidneyn re
noved at different hme mtervel after m-
Jecton of the dye, the sequence of the seg
ments along the length of the proxamal coo-
voluted tubule was readily establshed, name
ly segment | transrtional rone and segment 2.
It appenns, that the relanve length of the
sgments was mdependent of the cortieal
Jevel. However the morphbology 1n the juxtn-
medullary region was aften very difficult to
amem, becavse of artefact formaton. The

to possem & greater glomerular fltmton raie
than the more superfically placed pephrocs
(Rouffignac 1975) In the present work
however no difference in the percentige
dutribution of segment 1 and ? was noted 3
the three cortical lvel

Correlation of Encyme Actvty end of the
Structurel Segmentation of the Conroluted
Praximal Tubule

Non specsyic and phosphatases. Noo-spe-
afic acid phosphatase scti ity has been
reported 23 finely gramular w appeamoc®
(Jacobsen ¢t al. 1967} In the present experi-
ments unfixed sectioms were employed,
this probebly resulted in the more spotty -

tage ok d i the ) dullary
area n therefore bosed on observmuon of
fewer nephrons. Nephroms at the juxtamedul-

hry}aelmlh:rtmlcon:thtbcenfound
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ryme pattern obmined. This was abo
by Ifackdtan ¢t of (19621 who demar

strated that both the enzyme sctivity and the



ptern are dependent on the treatment of
the tmeue prior to enzyme mcubntion. The
emyme actvity fn the presnt study was
fomd to correlate well with the structural
fon of the convoluted p 1
tubole (Fig 4) a3 segment 1 was found to
have & much lower actvity than the tranm
tora} rone and segment 2 In addition, the
prourml tnbular cells close to the unnary
pole conustently showed only shght enryme
actraty This agrees with the wark of Jecob-
»® i al. {1967) who found that the enryme
artinty war mare pronounced in the dustal
part of the prommal convoluted tnbule than
st the unmry pole. They did not, bowever
correlate the enzyme activity to distmet tubu
br segmentt. Non-specific acid phosphatase
% & Inawome marker and Iposomes have
ben found to play an impartant role in
protein absorption (A axnrbach 1966 Strews
1962) In the nonmal rat beavy ncid phos-
phatye activity thos suggess & high rate of
Protein absocption in the most datal part of
the proxmal convohuted tubule After Injer
ton of low molecular protelns (Olier 1948
Viewasbach 1966, Strews 1964) showed, that
(e haghest tate of protein uptake was located
in the distal part of the proscmal comvobuted
tubule. Strans (1964) aleo demorstrated, that
most #ctrve nephrous involved with pro-
"ﬁ"’mktwmfmmdinthnmperﬂdﬂ
mal coex. The crryme actmity pattern
¥and in the present study does not corre
#Pond (o din finding a3 the percentage dustri
baton of the different emryme actmaty was
e rame at each cortical level
tiketes phosphesases Allalme phovphat
3¢ activity Is located In the brah border of
b cells and bas seldomly been quantitatively
‘mited tn the differcnt segmenty of the
omoluted provimal tubule In previous stud-
e Jacoksen et al. (1967) repocted that the
TR actanty was of the game intemity
the convoluted tubule, In the
™t work a cleer difference in enzvme s¢
\nity was constantly noticed between tubular
& 3t e unmry pole (all cells demon-
g beavy activity) and the tubular eclh
™ the remainder of the | ) Tuted

tubule where mmall numbers showed alight
actaty (Fig 7) The enzyme puttern of al
laline phosphatases was independent of the
nephron level. However Schmudt & Duback
{1969) umng l:p:ctupboﬂmn‘emc mc‘zho(i

mﬁmdxmtmnmfmnd.mtths
superficially locuted coctical tubules had a
fugher alkaline phosphatase activity than that
of the juxtamedullary region.

It & well known, that glacose concentra
tion decreases along the courss of the con-
voluted promal tubule Alksline phosphat
ases Ay be related to the tramstubular trans-
port of ghocose (Schmudt & Dubech 1968)
Thus present study D in well wath s sug
gettion, as the actvity of the enryme de
creases along the come of the convaluted
proxual tubule,

Sucainate dekydrogenams The muctimate
dehydrogenase activity of the different seg
ments of the convoluted procamal tubule de
monstrated quantitatively a very interesting
parnllel to the structural egmentation. The
findings of beavy enryme actrty comtantly
present at the urmary pole—urespectrve of
the nephron bevel Investigated—followed by
s gradual decremse m heavy actiity tubules
wa only rendered pomible by the combined
structural and enzye rvestigation.

The relauon of the entyme and of the
tubular function has been discusmed by several
wuthors (Sternberg et al. 1950 Jacobien &
Jorgemsen 1973)  Succinate delrydrogenase
actvity s recognized as a mitochondral en
ryme amocuted with the cudative metabo-
lxm of the cell, Tha study shows, that the
hughest actnaty is present In the fint part of
the comvoluted provamal tubule, and tha
therefore indicates, that thesa cells have a
hugher membalic activity than the more distal
eells 1n the convoluted prowmal tubule.

Ao speafic esterase; In ths study the
uniform activity of this cuzyme i cel
throughout the comaluted prowmal tubule
agrees wath the results of otber mvestagatary

(V ackstein 1985 Itachiton & Bredihes
1963)

In comelud,

In the proximal convohuted
181



tubule a cloe enxyme apociation with par
teular tubular segments was demonstrated
concerning acd and alkalme phosphatases ay
well ay suctinate dehydrogenase,

Oliver J.. The rtructure of the metsbofic proces
fn the nephron. J Mt 8insi Hogp. New Yo
13 175-222 1948,

Rosfinee C: Do wmilar factors control the
slomemlar filmation s of superfichl sad

liro: Proc. PI Intrser

Thiy work was supported by grants from ~Hierte
feremmgen® Copenhagen.
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Z. Gex Exp. Med. 131 93-102, 1969,
Elgen{locresrens

REFERENCES Stdstrend F.. Ober dis
Grwebe mit besoaderer Berlleknchtigung der

Barte, T & Axderson P I. Hisochemisry .5 fere. Acta Anat. [ Soppl [ 18

Theary pesctice and hy Hocher p. 103104

Medscal Dividon, New York, London. 1963  Sterabarg, W H, Ferber E. & Dualap C K.

P 242-244 and p. 261-264 Histechemlcal Jocaliaon of apecific
Swrgone Af $r Histochemical comparion of coxymes [T Localtmtim of

phtbol-AS-phosph o d o and triphosphopyridine rocicotde

phosphatases. J Nat. Cancer Inst 20 601- dlephorsses and the succinata debydropmen

612, 1958 ryvtem tn the kidney ] Histochem. 4 265-289,
Fesrnp P On the morpbalogy of the jurm- 1958

slomerular apparatus. Acts Anat 60 70-38,
1965

Fearup P, Salan, H & Rys Grete Oorrelation
between tubules and capilaries and sirs of
imterwritial spece In the fmnctioning rxt kidoey
Acta path. microblol. scand. Sect, A, 79 607
616 1971

Jacobsem N O Jorgemsen F & Thomeen A C
On the hocalizatin of some phoephatass n the
thres different segmments of the provimal tobules
tn the rat kidoey J Histochem. Oytochemn. 15
456469 1967

Jecoksen N O &k Jorgewsen, F Funher enzyws

o e the h

of the kidoey and llver of ragy wfter fmevenco
adminhtration of homeruduh peraddsee. Exp
&HR:-27BCF911962.

St axs W) Oceurence of phsgowomer and phago-
br-umhdlﬂmltpncnudlhnm
i relatlon to the rrabsorpoon, traamport, Sy
ton and axtruson of mieencely Injecwd
horseradish pervaddase, J Cell Bl 21 1%~
308, 1964

na:g'r&&hnxAGz The fing local-
ﬁmddmmmmmm

of the prommal tbuls o the kidocy of the
male rat Histochemio 34 11-32, 1973
Enzymhllml.unhlﬂ

ln.-r- H
ts. FADL. K.ttnhxvn,Axnh.\u,Odmm 1973

™17 32
u..-uu,k 4 B Obweriatons on the sgmenta
tion of tha

af

] Ultrotract. Rew 15 107-241 1966

3 2 266182, 1961

Varckstein Al Mrimi E & Ortix ] T
cellular localimtion of sud phorpiote &
rtudied [n mammalisn Lidneys. Lab. Tasest- 71t
12431232 1962

Wacksten Al umlu“"‘*“‘“"
the normal fonctomng and ahoormal idey
J H}mctun(}fuxh:m.! u&zrﬁ. 1938

Wachsten M & Bredskow A1 Hisochessodl 1 =
calization of emrme actnlty in the kidwers
three manmmalun species d nng thelt P“"’“"
development. ] Histochem Crrochom. /9 44
58, 1963,



Acta puth. aieroblol. mand. Bect. A, M 183197 1976

Receired 1275

ATYPICAL FIBROXANTHOMA OF THE SKIN
A Glmiso-Pathological Study of 57 Cases
Inovax Dam.
Departments of Pathology Unsventy of Gothenburg d (entral Houpltal, Viinersborg, Sweden

Dabl, L Atypior! fibwomautheena of the skin, A cimics-pathologiesd study of 37 cases. Acts path.
microblol. seand. Soct. A, B4: 183-197 1976,

A retrospectivo study of 37 patients with atypical fibroxanthoma of the skin b presented. The
light microwcopy i descrlbed and tho differmtial dugnosis 3 dhcused Most of the  typacal
blroaptbanse (52 out of 57 cases) werv oriqumlly disgnosed as soft tamo mrcoemal, vg.
fibroes s o t ad N

d mrcoena,
The tamoar sccurred chlefly b middiesged aod elderly patients the patients wern 13 yeans
old or younger ‘The medisn sge was 73 years [n patlents in whom the tamour occurred in the
besd and neck, and 34 yean in patienn in whom the tumour developed on the extromuties xnd
trank, The sex matio (male to fomala) was almost squal. Follow—p infarmatian about 43
Patients wya g allable, Tha follow-op period ruoged from | year 1o 23 yrars with a median
of 9 yoani. Eqght patients dwed from mtercurrent diessse all the other 35 patlents sre altve
a2d wall. The clinjeal courwe was benigs in all but one patlent m whom & recurmence daveloped
aod metasases to the regional lymph nodes sppesred 7 yosts after the [nitial exclson. The
tooonr In this cre did ot differ hutologically from the otber arypacsl bbromanthormas with
repect to cellnlarty cellnlar apd puclar atypla or mitobe actmty It It coggented that the
TeeorTence per o miight be of progoostic mportance.
Ko words; Soft tismus tumour {lbrom h atypleal
Tanlbosarroms.

fibro-

lopce Dok, Depertomnt of Prahology Central Howpital, Fack, 8462 01 Vioenborg, Sweden.

Accepted 1275

of ther biological nature becawse of therr
Fixto olta 1 a geheric teym

cellularty atypm and  varied

oned by Stont & Lattes (1967) 1t appbes
1o tumours compowed of cells diffe

picture.

fib h

holhhmﬂrnbh:umdhhnocytunndoc

I m \onow ongam. Bengn fbrow
brboeytomas inchude fibeom b {3

A of the tkin, as firt
described by Helung 1n 1963 b comodered
to be closwly related to fibrows histiocytomas

troxanthoma) of the Kin gpant cell tumour
o it thrue (viflonodular tenosynovits) and
merald brtiocy torma. (yuvenile P

(fit homa) of the shan, but shows o
greater degree of eeflular pleomotphum with
mono- and/er mulumucleated boarre cells ny

o) all of which are enslly idennfiable
. Uy (Stout & Latirs 1967) Other
broes hustiocytomas may ghve roe to diag
B problems, cl and

well a3 mitotsc figares, oome atyp:
cal (ef Emunger st «f 1969 Ackerman
1973} Some 300 cuer of atypical fibso-
xanthorma of the dun are recorded In the

(Rempsom & AfcCarran 1064
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Recd 1967 Kroe & Pitcock 1969 Niem
1970 Tapernoux et &l 1971 Hudson &
Winkelmann 1972, Fretan & Halwng 1973
Vargas-Cortas et al. 1973) and these also 1n-
clude leslons referred to a3 fibrosarcoma
(Halpert & Hackney 1949) tumonrs of
fibromrcomatous structurs (Gentels 1951)
mrcomalike tumours (Rechmamnoff et al
1961) parndomcal {ibromarcoma  (Bowrne
1963)  peeudosarcomatous  dermafibroma
(Levan et al. 1963) preudosmrcomatous re-
ticulohutiocytoma (Gordon 1964) and pacu-
dosarcoma (Finlay-Jones ot al. 1971) Gen
tele s serles of 40 cases of “locally malignant
fibroblastic turnours related to nodult cutnnei™
(1951) may have Included atypreal fibro-
xanthomay, but the lenons were difficult to
clasufy on the bans of the desciptions grven
and hence, they are not discumed here.

Atypical f{ibroxanthama of the skm often
presents as a small lenon in mun-exposed skin
arens of elderly mdividual, but may also
occur on the lmbs and trunk of younger pa
tients (Fretnn & Helig 1973) The climeal
course of atypical fibroxanthoms of the skin
has almost always been benign. However
recratences have been described (Gentelo
1951 Rachmanmoff et al. 1961 Bourme 1963
Levan ¢t al. 1963 Kempson & McGavran
1964 Reed 1967 Kroe & Putcock 1969
Hudron & Winkelmann 1972 Fretan &
Helung 1973 1 argas Cortes «t al. 1973) and
4 cases of metastases have been reported 1n
the hterature (Lattes 1964 Cafficr & Sorger
1978 Fretun & Helung 1978 Jacobs ot ol
11975)

Thus paper presents the results of a clinfeo-
pathological study including follow-up of 57
patients with atypical fibroxanthama of the
skan n one case, the tumour recurred and
)i )! Ity venfied to the re

gional lymph-nodes appeared 7 yean later

MATERIAL AND METHODS

Twenty-two out of the 37 case in the whole seres
were taken from a Swednh senes compriemg momo
mcula(mﬂgnmmﬁ!.hmmmmmcd
to the Swedish Cancer Registry dunng & Gyear
period (1930-1063) Twenty-erght caaen were sa-

thont, avallable [n 2 cases, were suned for fat,

RESULTS

The sex snd agedutribution of the 57 B+
trents with atyplca) Throxantbama of the sk
is shown in Fig 1 The youngest patient wa
6 years old, the oldeat being B3 yran od
The medan uge of patienty i the whok
serics wat 37 years, The anatamse Jocaton of
the tumouns 1 shown m Table 1 Ten of the

Fri Box amd sge dsufbuton stypies B
xanthoma 57 casct.



TABLE 1 Atppisal Fib oraxthomas, J7 Cases
- -
Tumoor location No. of cases
-
Hed s0d meck 11
Upgeer extremity n

Upper arm (ihoulder) 12
Fort arm 7
3
Chbent 1ud sbdomen
Beck

—-—

Lower extremity 1
Thigh (kip)
Leg

Foct

[erar)

Toul 5

Indormation pot svallable in two patients

11 patients with atypical fibrasanthoma in-
vohvmg the bead and neck aren were 60 yeans
old or more. The medmn ege of these 11 pa
tenty was 73 year, o contrust to the mwedmn
age of 34 yean of the 44 patents with atyp
! fibrowanthoma of the tnmk and the
extrematies.
Infarmation concerning the growth mte of
the fumoun was available 1 41 cases. The
tumour had been present for les fhan 6
months m 16 patents, between 6 monthe and
2yean in 18, and for more then 2 yeary m 7
In coe of thea 7 patients, the tumour had
been slowly growlog for almost B yeans and
# anotber foc 10 years. Ten patenta repotied
ty growth of the tumour bad accelerated
the last months pefor te operaton
M pain or tendernes was expenienced by
4 patuente. A definrte hastary of trauma priar
1o the sppeartnce of the tumour was grven
by 2 patients. 1t was not hnown whether any
o the mirs where the tmmours nibwequently
*ppeared bad ever been expased to radistion.

G o Appearence

Macmacopucally the tumours were flat or

:‘hﬂ’d““'d (Fig 2and 4} in most caves
Qrm‘hem(,“hem“m

20d in § cuses the tumeair was el

*rd atd pedanculated. The cut murface was
¥ 1o gRyhite m all cares and tinged
T yellow or fight-brown in 11 cascr. The

widest dameter of the tumour wss 1 em
or kess 1o 30 cases, between 1 and 2 em 1
24 cax, and larger then 2 cm 3 cases.
The largest tumour in the seres was approx
mnately 3.5 cm 10 dumeter

Vicrascopic Findings

Al the tumours were located entrely or
almost entirely in the corum. Twenty-eight
fumoun extended to depths of the
subcntaneony doue (Fig 4) deeply In 5
cases, ond reaching the adjacent muscle
fascia 1n 2 (Fig 3) In one care, the tumour
was Jocated in the external ear and extended
to the cartilage. The tumoun were separated
from the overlymg epidermis by a roae of
preserved conum 0 25 cases. In tho adds-
tional 32 cases, the humours abutted on the
epsdermis (Fig 2) which was ulcerated in 19
cases (Frg 3) In 5 of the ulcerated tumours,
the surface was covered by a capillary-rch
gramilavon e (Fig. 4) Farty-eght te
mours were diffusely growing and poorly de~
Bmuted (Fig. 2) The addivonal 9 tumoars
were alightly nodular and rather wellcireum
scribed with compresion of the adjacent
theme. No tumour waa eneaprulated,

All the tumours were cellular exhitnhing
anaplastle cytological festures. The tumour
celb were prmapally of two types ooe fibro-
blast and the other hatocyte-like. The fibeo-
blast lile cells were elongated, rpindleshaped
with elongated, slightly irrcgular dark muclei
with pomted ends (Fig 5 and 14) In some
arexs, these cells were nch in enstnophilic cyto-
plaace ned the ol vas Jasger oval, vesiew-
lar and thowed chromatin clumps or nucleol
(Fig 6) These cells were arranged moatly in
2 {oscicular pattern wnth mterlacing bundles
and & suggesnon of whorls The buatrocyte
Tke ccls (Fig 9 ond 10) were richer 1
eoslnoplulie eytoplasm which in some celn
was homogeneous (Fig. 11) and in other cells
slightly foamy or vacuolated (Fig 12) The
nuclews was larger than in the fibroblastlike
rcu‘.r\:rdctmﬂl,\dculnrudmm
sreguins nuckear membaane and prominent
eomnophibc nuckol: (Fig 9) These cells
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were arranged more haphamrdly (Frg 9)
without any dishnctrve organmation Mono-
and mmultmucleated large pleomorphic tu
mour cells with abundant eosinophiliec hamo-
gencous or foamy cytoplasm and one or mare
bmarre, hyperchromatic nuclef were frequent
Iy found in 21 tumourt (Fig 12 and 13)
The f; \? Al iin 87

Ten tumours showed & mixture of the two
patterns.

All tumours showed mitoses (Fig 7) but
the mutotke frequency vaned within and be-
tween the tumours. In 27 tumoars, the fre
quency was estonated to be one or maore m
every hugh pawer field (HPF x 400) In 19
tumour, the mtotc rate was approxmately
one m every 3 HPF and in the addrtional 11

tumours, the mutohic rate was ane in every

10 HPF Atypical mutotic figures were ob-
served 1 11 tumours (Frg 8) All tumoun
were rich in capillanes and vascular spaces
with extravasated erythrocytes or small hae-
maorrhages were seen 1 15 tumouns. Dilated
capillaries were seen penipherally and sub-
epidermally n 8 tumours, Ten tumours div
played signs of blood resorphion and deposs-
ton of hmemoaderin m varying amounts.
Srall mreas of necroms were observed ain 5
tumours. Collagen and reticulin fibres sur
roumded tumour cells, m places running
parallel to spindle-shaped fibroblast like cells
Elastic fibres were seen in the fascleulor areas
between the spmdleshaped cels. Tumours
posed of mare haphamrdly arranged

, Thustrocyte like cells were devoud of, or con
tamed only small amounts of elastic fibres
the reticulin fibres were sparse and delicate
often surreumding wmall groups of celly Lym-
phocytes and occamonal plasma cells were
often grouped at the penphery but In some
arcas, the mflammatory cells mingled mare
diffusely with the tumour cels. Ounly xmall
quantitres of melanin granules were sccn near
the epidermis or adjacent to an ulceratron
never within the tumour tisue. The formalin
fixed, froven sectons available from 2 tu
mours showed variable amounts of intreeellu
lar Ipd m the histiocytedile cefls. The

Sudan-black B stain on paraffin sectiom
revealed small quantibes of intraceliular lipd
in many tumour celh. Intracytoplawmic crom
striatron or longitudmal fibrils were not de-
momstrated in the tumour celly.

Primary Dwagnoses
In 32 out of the 50 retrospectrvely colleted

oma, 3 1
Jeromyo- or mvosarcoma and 3 caes &3 un-
specified sarcoma. In a forther 7 cases, mabg-
nancy and a high risk of recurrence was sog-
gested. Sfx tumours were conndered to be
highly cellular but probably benign, and the
Teszacveg, Y went tealdared 1 e of hemep.
nature.

Treatment and Follow-xp

Fifty-four of the patents were treated by
local exaution VWide surgieal excrlon of the
lesion was performed insthally fn 3 patents
Wide excimon was performed immeditely
after the mutual biopey In 18 patents In 2 of
these patients, san grafts were necepery ©
close the wound. Amputatran of a toe Wit
performed 1n 1 puumt;m:l.m-pm:ﬂmd
the whole external ear 1n 2. Regional ymph
node-excations were performed in 2 pabents
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One pattent recerved radrothernpy after Jocal
excmon of the tumouyr

In 43 cases, follow-up information was
available the 7 enses wihuch were dngnosed
10 the period fram 1970 acd onwards phu 36
out of the 50 retrospectively selected caser.
The follow up perod ranged from 1 year to 25
years with a median of 9 years. S oat of the
7 cases diagnosed 1n the period from 1970
and anwards were alrve after 1 to 5 yean
ope patient died from ntercurrent fllnem
1 year after treatment. Twenty moe out of
the 36 reirospectively selected patimts are
alive and well, the length of the follow up
period in these cases ranged fram 5 to 25
years, with 2 median of 13 years. The adds-
tronal 7 patients i thiy group died from inter
current diseate 2 to 13 year after treatment
the survival ttme sveraging 7 years.

In onc petent, the tumour recurred and
eventually metastasreed, This patient was a
29-year-old woman who in July 1964 was
exposed to surgery on accomat of a mmall
turnour on her left arm  she had been aware
of the tumour for almost 1 year The tumour
was excoed 1 pieces and 7)4 months later
a small podule appeared in the gear The tu
mour and the scar were removed by local
exason (Fig 15) The prunary and the re
amrent tumours (Fig 16 and 17) showed
almost the mme hntalogical picture and were
interpreted as atyprenl fibromanthomas of the
tkin. Subwequently the patient d well
for 6 years, but 1n July 1971 she presented
multple round tumouns up to the size of &
walout 10 the left axlla. All of the tumouns
And fat tisue 1n the anlla was excsed and
the aren wms uradiated post-opermtively
(5000 rad) The surgrcal specamen ehowed
tumour growth in the fat treue as well as
m the lymph nodes (Frg 18) Hirtologically
the tumour cells were predominantly spindle
shaped fibroblast like intermungled by huto-
cyte-like cells (Fig. 19) The tumour growth
was interpreted as metastatic growth from
the earber operated and recurrent atypicnl
fibraxanthomas of the skm Sinco then the
Pm:hmbcenMcrohcn-anmdm—
peated Ny exammations of the chest have

thowed narmal conditlons. By now m Apell
1975 the pattent o well without any aigns of
TECWITENCEY Or metastases,

DISCUSSION

The tumours dwcused in the present study
were cellular with anaplastic muclear features
and varying numbers of mitoses. The celhular
pattern varred both withm and between the
tumours areas with plump, spindle-shaped
celly in » fastacular pattern were obeened 2
well as areas with mare pleomorphic hustio-
cyte like cells haphamardly arranged. These
cellular features and the srrangement of the
tumaur cells seem to agree well wath the find-
ings obtuned m a senes of atypical fitwo-
xanthoma of the akm described by Fretm &
Helang (1973)

The tumours were dunngunhble from
fibresantborna  (dermatofibroma, histlocyto-
ma) of the skin by thewr greater degree of
celtularrty and more progument cellular and
nuclear pleomorphizm as well as the greater
mitotsc frequency In Nigmus (1970) survey
of 879 cases of “dermatoffbromm™ and “husto-
eytama” of the skin, mitoses wero observed I
only 2 cases. Furthermare, sponfancos k-
ceranion, seldom seen in fibromantbama of
the skm (Niem; 1970) was seen in opprox

Fig 5 Fascscular pattarn of typecal hibrozanthoms.
The tumour celh are TToroblast
[lks, contuiaing clongated nuckel w 1b pototed ende
Hieromtarytinconn. x 250.

Fg 6 Atypical fibrozanthoma of  predombntly
faschcular pattern, Tha tamour eefh aro clongetsd
nd the nuclel are large, orval, often vesular with
chromatin elemps or nuclesll Ha matoryfions
Clesom. X 400

Fig 7 Atypical fibroxanthome where the fromost
ctll arc armanyed in bundler, The tumaur alb se
pleomorphic with nocesr and cell {ar atypia 5%
presexting many mitows. Hacmasoryio-van Gieso-
x 400

F g 8 Cellular and pleomorphw are
cal { broxanthoma. The tumour cell
ldmarre mono- or multinocleated. Not
mitotie figures. Harmatoxylin-eodn

mmms
re large
the atyplesl
400
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14 Avpieal fbevmaathoras in which
ﬁ&r&xmm ' nnght or woall grovpe of fat <ally. Haemasoryinaas Graon
X B4

Fie 3 Atyples! fibroroanthoma, presenting » histio-
PX patern. The twmour telh e rich in eyt
Blum 2ad grv baphumrdly aravged The muclel
%

hregulas and 1eskeular wath promment
o Matwmatsplin-conn. x 400,

Fig 18 Interminatng of ebongated sindle-duaped
e cfh b as arypcal Theocanthomm of mbed
. Haemasonyliasan Glesom. x 230

Fle. 11 Aryphen) feoxsnihora preseniung & pre
Somonamily

B 12 Mypwal Bbroantoms showtsg targe
YT (woour ce} with mmostroms aseiel. The
FOpw apge,

a3 acool wd amd fowrny fr places
kaaan Goeson % 400,

eserved reeat

spindeabaped fibroblam-dike tumour calb extend diffosely

imaiely 55 of the cases m the present sener.
Atypeal fibcoxanthoma of the skin has
been considered to be an inflaummatory re

hﬂﬂumnof!hemhnpplummw
cent of all atypieal fibroxanthomos of the

been awoclated with prevows trauma and
uradiotion: (Table 2) However it u obviows
from the present sudy that stypical fhro-
xanthornas often ocour 1n nos-actinically
darmaged skin areas or in arers whach have
nmhcmmh)tnzdmmxmmm{h‘_
in the differemtia) diagnoshs, severnl &

hmtwbcukcn)nmem

ha.btenmwbcnncntcdm:huodubr
fachith (lzrwn et «f 1963 Bowrme 1963
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Fig. 18 Metratxaring atypical {1t Tha tomour cells grew in presened hymph snode tiwoe
Oonerdeft) Hacmmionptinas (eson. .50,
mummhmummma.mfmmm

Plure o the parimary  nd ihe
un Glewn. x 230

peincipally the mme hirto-
recurrent tumours depacted ta Figs 16 and 17 Haematonytin.

VertuiCortes ot Wl 1973 Aeemn 19707 It
0 be difficult to dtimgush between nodu-
b factitn and atypeal {ibroxanthoma, but
wverdl fratoes mmy be of help Nodular

umed aress with prolferanon of spiodle
shaped or stellaichaped fibroblasts and cop-
Wlanes, ofren 10 A mdial pattern. Nodular
focuts & usualhy subcutanecnly ntuated

byt mally shows trxoud of loosely tex
e

Fris Recusvent umoar m (v case of metsta
T atypeal fvonantioee, The turmonr extends
Lrrty 00 1he mbcotaseons theor  the sdjvernt

e e ol prewrtd cortem Demeca the. (amon
24 e epidermi. Harmatog i Guenoa v 3

By are

bietiocytedite ot
ot 1 Pheomorpluc with sox Yare

i
T Goevony 00
" A s crebnal s awd Sy ARy

-ndm\wkmntdﬂ)emumummly
occanommlly (Allem 1972 Dekl of af 19723

Spundle nnd/or epithehiond cell naew {3
ventle melanorm) 23 well m malgnant me

children and udolescents, but ean aho oecur
0 panents over 20 years of sge {Echerarrie
& 4 kevmax 1967) The presence of adfa-
cent iay extenmon of the tumour



TABLE 2 Atypice! FTb oxanthome of the Stis 287 Cases

Number of cases
Female

Author(s)} Ml

Total

Helpert & Hockney 1949
Gentele 1951

LS
H
G unen
N wa

Kempron & McGaoran 1964
Reed 1967

Kree & Pitcock 1069

Niewsd 1970

Fialey-J ner ot oL, 1971
Tepernons et al. 1971
Hudson & Winksimans 1972
Fratsin & Helmg, 1973
VergasCortes at ol 1973

@B vwa?
-~
5 ST

[FYCRvEM
w

g

Total

* Two cases previowsly reported.

cells wrth lack of cobesion in mahgnant mela
noma were not scen 1n any of the present
caset. Moreover all the tumoun in the pre-
sent senes contaned only emall quantines of
course and uregular black-brown gramules
to be demonstrated by the Mamon-Fontana
stam. The black-brown granules were present
1 the subepidermal zone of the tumour or
adjucent to an ulceratwon, bt unlike features
in malignant melanoma, there were no intra
or extra~celhularly granules within the major
part of the tumour This finding was abo
reported by Fretan & Helng (1978)

Onwing to the fasciculer pattern of spmdie
shaped fibroblast like cells, the vascalar alits
and the extmavasated erythrocytes, atypical
fibroxanthoma of the skin can be confused
with fibroblast like lesions i Kapods smar
coma. Areas of pleomorphuc histiocyte-like
cells are not scen 1n Kaposi's sarcoma and
neoplastic proliferation of capillaries (Rey-
xolds @ «l 1963 Lever 1967) waa not de-

Drasfield 1966) atypreal fibroxanthorsa of
the skm may be multiple but, to my Loowh
two such cases have been published

(Hudson & Winkelmann 1977)
Differentmtion  between  the  so-calied
“spindle-cell caremoma® of the skin and atyp-
seal fihroxantboma i constidered a great prob-
lem (Reed 1967 Hudios & I imbelmers
1972) Signs of squamous differentiation wxh
s abmormmal intracellular kerntinimtion and/
or miercellular bridges were absent 1 8
tamours in the present scrres and a wel-

It & not always eary to dustinguah between
poorly differentiated i
ma and atypical fibroxanthorm The bhunt
ended nucler, often aligned wn tandem or 2
rows, the intracellubar longitudinal fibells 25
well a3 the mwhmxmmﬂqwbh
charsctenstics

trachrome-stains arc the of
1 that rmale such & tumour

momtrable in the atypical f
The clinscal course of Kapoai's sarcoma with
multiple nodules and plaques 15 fairly charac
terisbc (Cov & Helung 1939 O’Bnen &

" Dah! & Angervall 1974) How
recognozable ( Ielomyo



in the case of s gpindle cell tumoun of
Lh:-Hn,unnybcnn-pomblﬂmdctumIm
bydrEghtmﬁ:uxupewbnbcrdtyong
imite from hitocytes or muscle. Such cases
are not included in tho senes.

Embryonal in the in
oceurs usirally on the bend oe meck (Albores
Saeredra # ol 1965 Angervall et ol 1972)
It n pomfbie to disimguhh thi hyghly mahg
nant turnoar from atypscal fibraxanthoma by
Kentifylng the round stnp- rbbon or
racquet4baped  rhabdamyoblasts which are
the hallmrls of embryonal rhabdosTyosmr
cama (Peck & Eberhart 1932) Moreover
whke atypical fibrooanthoma of the wkm,

ganbed from atypreal fib h

Ennigues 1972)
m the present sty

Clinically atypecal fibroxanthams of the
wun generally presents as o gmal] figm nodule
lem than 2 cu in dmmeter However the
tumours can as seen in some cases m thus
serres be larger than 2 cm and attam a diw-
meter of as much as 5-10 cm (Fretas & Hel
wig 1973 Kempson & McGavrax 1964) The
Jesion appeans most often as a rapidly grow-
ing tomour of a few months duraton, m
found m this serles, but 1 growth can oc
canomlly extend over year.

The frequency of occurrence of the tu
moun was almost 1denbenl 1 males and
females winch 1 at vanance with the previ-
ouly reported male predominance (cf Table
2) According 1o Kempion & McGevran
(1964) and Kroe & Putcock (1969) atypucal

skin by way of the more uniform appearance
of the tamour cells and the storiform pattern
of growth (Exzager of o, 1969) The atypl
al firoxanthorm with the fascleular pattern
showed [n plces a tendency to form a
whorling pattern, but thus was not a proax
nent feature, Dermatofibromrcoms protuber
e b often multnodular (of Teyor & Hel
g 1962) and the irregular and indietinct
oc hmellar extention of the tamour
mto the subcutaneous timwe 23 well ay the
toriform pattem of the tumour celd in
protuberans was not

found in any twnour in the prosent senes.
Dennatofibrearcoma protuberans may be-
beg 1o the fibrows histocytoma group (cf
Stowt & Letter 1967 Ackerman 1973) The
tom sorifom Abrow h has abo

h affects the skin of the bead
and neck of clderly people. In the presest
series, however atypical fibroxanthoms alo
occurred in younger patients, predommantly
on the trunk and extremities. This n in sc
cordance wrth the age-dutribition 1o relatson
to locatlon reported by Fretun & Helung
(1973)

Atypical fibrosanthoma weems to be ex
tremely rare in children. Only 3 patients were
15 years old or lem 2 girhy were 15 yeans okd
und one boy was 6 years old. In Fretzmns &
Helxeng's (1973) senses, 2 patients were below
the age of 20 yeam, ooc of these was 2 6
old boy In Kesffmens & Stour's (1964)
reries of malignant and questionably mallg
nant fibrows xanthoma in children, 2 case
(caser 21 and 24) may have been atypical
fib

for the tumour (O'Bnen &
Stoxt 1961} Kempson & Kyriekos (1972)
fomdered stonform [roanthoma to be
comly related to fibroxanthomrcoma, a
malignan ‘ariant of fibrous hustiocytoma.
Fromnihorcoma  occurs mostly tm the
Sremetier and b located deep In the mub-
CWateom have, Irequently asmociated with
m"‘“’ﬂm imalvement of sheletal muscle
hmuhmmhmmdmy
tmade e overlying lin (Soule &

b d

t of the lkin.

In panents with atypreal fibrormnthoma of
the shan the clinscal course o almost alwayn
berugn and recurtence o infrequent (Table
2) Recurrence occurred in only cae patent
lnd:prueutmu-ndtbxtpnﬁem.b
dnﬂqxdmmt.hcr:gmﬂ}ymph
nodes almost 7 yean after the yutal ex
cwon. Malignant {Troxanthama (fibroxan-
tho.:tmna)dtbclhlmmmt:mmly
rare and only four publihed cases are known
(Lattes 1972, Cajfser & Sorger 1978 Freton
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& Helwrg 1973 facobr ot al. 1975) Another
two cases (O’Brum & Stowt 1961 case 40,
Kauffman & Stout 1961 case 20) may also
have been malignant fibroxanthormas of the
skin, The two cases reported by Gentele
{1951) m tumor of filromrcomatous
structure 1o radio-atrophic skin  wath clinfcal
evidence of metartases has been questioned
by Reed (1967) accarding to wham they
were mpindle cell carcinamas,

The one case described here o well as
those already described 1n the lterature
nathfactorily demonstrate that atypical flbro-
xanthomas of the sk can behave m 2 ma
Lgnant fashion. Hutologxcally the case pre
scnted here was not different fram the other
atymcal fibraoxanthomas of the skn with
regard to cellularty cellular and/or nuckear
atypia and mutotic activity In the other
cases of zmg atypeal fit t
of the akin reported in the literature, blood
vesse] mnvagon was obeerved in one case
(Fretmn & Helmig 1973) and m another
(Lattes 1972) the recurrent tummour and the
metustases were bem differentated than the
initlal tmour These features were not ob-
scrved in the present case. It 1 of wterest to
note that recurrences developed 10 all the
4 previously reported metastanzing atypical
fibecoanthoma of the skan and that the anly
tumour 1n the present serses which metasta
sired abo was the ope which had recurred.
The prognostic mmportance of recurrences
soth in derp (Canfin ¢t ol 1968, Moberger
rt al 1968) and in superficral (Dahd & Anr
tervall 1974) malgnant soft trsue tumours
1t been emphenzed,

Supported by a restarch grant from the Swedlsh
Camcer Secwty 530-K73-02X

REFERENCES

fekermax L.} & Ress | Surpeal pathology
5 ed. C. V Mosby Cocpany St Louis. 1110~
1169 1874 RG
ilhores-Saar d a | Butler | | & Maerton »
Rhabd Clke hologh consid

eratons amd report of 83 cases. J» Tumoun of
bope and soft thaue Year Book Medical Pub-
Thbers Inc., Chioago. 349-166, 1563

dllen P IV Nodular fuaeiitis, Patbology 4 9-36,
1972,

Amgervall L., DaMl 1 & Ekedek! © Ecahrronsd
I the external er Am
owo-laryng. (Siackh) 73 513310 1972,
Bowrxs R. 0 Parsdoxical flhrosarcoms of i
(pacodosercomna)t A review of 13 camm Med
J Auvst. J: 504-310, 1963
Caffier P & Sorger X.. Das maligne
der Haut. Zl. ally. Path f17 472477 1573
Contrx [, McNest G P Ch F C k Bowke

Cex F H & Heomg, £. B. Kapois streome
Cancer (Philad.) 12 "85 298, 1939
Dell I & Awpoodl L. Cutancoums and mb
Teko Ad ok

stndy of 47 patients. Pathol Eur § 307 315,
(974

Dakl I, Axgeriadl L. Magrassn 3 & Steaer B.
Clamical and aoduler facltls, Pathol
Bur 7 211-221 1972

epitheliold cell nev) in the eduit: Clinicopatbe-
Iowic report of 26 cases. Cancer (Philsd.) 2
175189 1967

Ensiager F A, Laties R. & T rioai, H.. Histole-

Hitalogical
Genors WHO 1969
Fixlay-Jonss L R, Nicoll P & Teu Seldom R
£ ] Preudorarcoms of the skm. Fathologr
215-222, 1971
Freiix D F & Hilmig, £ B Anpkal fro-
xanthoma of the skin A
sty of 140 casea, Cancer (Ptalad ) 342 1341
1552 1978
Gentele H Malignant, fibroblsstia tumors of e
km. Acta derm.coereol (Stockh) 31 suppl

cytoma,
90 319-325 1964
Halpert B. & Hackasy + C
e bellx of the ear A Path 48
1949
Halwig, E. B Atypical { broanthom [n Tumot
weminer Proceedings of the (6 anpas! tooar
seminar of San Antonto Sockety of Patbologisit
1061 Tex. ] Med 39 664667 ;lrw
Huedwon A W & Wiatsdmess R
Moroxsnthoma of the tkm A rappralal of
19 cavs in which tho oviglns) dmgnoss o8
sundle—cell squammnn carcinonm Cascer (PBF
Iad) 29 413422, 1972
Jaceb:s D § Edwerd W D &Y R C Mas
wHapc cyp.alﬂbmxbam-dun.&rt"
(Philad) 33 437453 1973
Keaffman § 1 & Steut 4 P Hinlocytic &

of
218-120,



tibrom
961 976, 1972,

Kiee D ] & Puceck ] A Anyplaal Gbroan-
thoms of the ¢kin Report of ten cases, Amer
L. ¢in. Path. 51 487-452 1969

Latta, B Malhgnant fToanthoma of thigh with
metatams to (agninal Iymph nodes and
vhom. /¢ Tomor seminar of the
15th anmual tumor an Antonlo
kdﬁyu(h!.hda;hu.l%?.'fu.] Med. 60
40445, 1963

Lnaa N E, Hirseh, P & Kmeag A () 1 Pocuddo
arcomto dermatolfroma. Arch. Derm 88
%8912, 1963,

Lewer I F; Histopathology of the skin 4th ed.
] B Lippincott Cormpany Philadelphta. To-

O‘BnnPH&Bu:f:dl.,}?.D Kapori's mar
eoma Cencer (Philad) 19 1497-1302, 1966
Olin | K & Stout 4 P t Bbrous

Malignan
mhoces, Concer (mu_) 17 1445-1438

Pack G T & Eberkart IV K. Rhabdomyousr
conm of skeletal muscle Report of 100 casee
Surgery 32 1023-1064 1952,

RuhnnhaﬂN.,M:.DouU]R.&Coo}]G~

tumoes of the wkln f i

r._d_hd.un. Amer ] chn Path 36 427437

1961

R ed R ] Atypleal flimoxanthomas and spindlo

cell cartinomas of the skin. Ball. Tolane med.
r.,_zs 7389 1967

Reywolds W A, 1v xkelwaxn, R. K. & Soals

Ka thotogtc

ma A compamtrrs study of 63
(Fhilsd.) 30 126-143 1972,
Stent A. P k Lattes R. Tumon of the soft th

T)WWB Jraxnaret [P & Delasritar ]
{Buoel)
142 93-68, 1971

TqvaElH!q;,E. DermatalThroear
pmtlhrm&nmr(l’hﬂ.ld.)l.’ -

Vﬂ[n-Codn F. Winkelmexn R. K & Souls
E. H Atypleal fibrontbomas of the gkln
Further observations with 19 add tonal cams.
Mayo clin. proc. 48 11-218, 1973



Acta path. microbiol, scand. Sect. A, 8¢ 198-200 1976

SPECIFICITY OF HORMONAL
RESPONSIVENESS IN FITRO

Effect of Sex Sterords on Non malignant Rat Cells Compared with the Effect on
Cells from Rat Twmoxrs

Rnur Asreaey

The Torublsd Institute and the Department of Surgery Unhersity of Lund, Sueden

Ampegren K. Specificity of bormonal responthenes 1 artro Effect of sex steroids on o=
maligaant rat cels compared with the effect on cells from rat tumours. Acts path. micrablol.
weand, Sect. A, & 198200, 1976,

Since mammary tmmours and sarcomas in the rat both bave been shown to be seneltive
riwrokl hormons 2 i o 2 march for & non-sterold sensltnw at timoe was made. Neooau!
cerebellar medulloblasts in the rat did pot rerpond to high concentrations of srerokds If enfrared
= orgen cultare. The relevance of thiy finding to the specificity of sterosd revpocss Emns
i citro Iy discussed.

Eey words; Mammary tumotms mrcomss nedullobisrs rat bormonal resporsnencms organ

cultares
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In two previous publrcations (1 2} the
in viro response of DMBA-mnduced mam-
mary tumours and sarcomas and virus n-
duced sarcomes in the mt towards steroed
bormones was studied by two different
wethods, bearing 1n mind the vatoe of such
1 vitro methods for a prediction of hormonal
reponvencs of human nonours. Effects of
the hormonal trentment were found m all
types of rat tumours tested. It goes without

could be napected that the rather unphsso-
Jogwcal culturs procedures per s coukd X
count for the mmilantes m response of the
two different types of tumour 1t was judged
to bo of imterest to umvestigate whether 2
pon malignant rat toeue mught be sensithe &
sterauds of tested wmilarly o catro
Receptons of steroxd hormones are Ll
confined to the breast and the uterus, but €28

and 1 fibrobl.
the ! ¢

hell

srayng that these effects were not g Ty of
toxic nature, conndering the high stero

concentratians wed, unce different sterods
gave different effects on one and the ame
tumour while a non-hormonal sterord (chol-
asterol) dod not evohe any reactton (1) Sar
cowmas are not gencrally conndered responsive
towards sterosd hormones, but have been
Lttke investigated in tha respect. Since 1t

they prolferate actively for a ouple of weeks
after birth, contrary to other nemve {imbue
cells (4] Since they are not likcly 10 contain
receptors for steroid hormones, they wett
chosen for the study



MATERIAL AND METHODS

O wodk okl tetired Spragrar-Dawley it yielded
the trrebcllos true. To each experiment, tisue
Gom wx Of sevem At war

The orpin ealtuy wehnlgoo hat been deoeribed
n dendt daewhere [2) 1o briel twelve explaats,
ot 2 X 1 X 2 men were placed on 2 millipoce-
fter o Jop of # thin plee of cellndose acriate and
Boswed i Trowel™s T8 medimm s = Carrel D3

wheat culy one pes trnt ethand!  (controt Flasko}
ek added.

The (ollowvay horawnes war teed I the follow
‘o tomcenteatione

Thee oncrmmitions wers bestial with e
Vybem trcs teed b previows werks (1 9)

The explant were cultored tn x Geerel Lk fox
H Sy They were wn traolerred [ » glam

Ettect
by com

tobe with ooe mlllitre of f owa wedlom 2 ¥Q

of each flaak was determioed welntillation
coa
Six different sxpeximeny xod

of the three cowmiral fube sod hotsoos

tubm. Mo corresdon was oads (o thit DNA cone
tent of the hes (27 Prior to statitien! treatment,
A peoenl (techmical} evor surdance was dey
trple determinations. The uni

OApermoemis aherr Al TANEITY tumpouny
““Wimﬂaﬂyumﬂi.t ¢

thical dgailicance of F-
e and goaeral oo™ desotes 005352001 * 001 > et between sasfances

p>0001 ** 500t
Uracgie) and rat sorcomes (circe)

A mbum&nﬁfmamm(mn



varlances due to “hormooe treatment” and  gen-
eral error

RESULTS

The results are gnen graphucnlly in Fig 1AL
There was good incorpormtion of H* TdR m
all experunents, comparable to the levels ob-
served in previous wark of somular nature (2)

Amy satstically sgnifieant effects of the
hormone treatment was pot observed 1n any
of the ux different expenments in spite of the
very large concentrntions used. By way of
camparmson, Fig 1 B shows amilarly cultured
mt panmmory tumours and rat |rcomay,
These Latter originate from refl 2.

DISQUSSION

As shown previowsly using tha organ cuk
ture technique hormone senutnve tumours
(DMBA induced mammary tumour) and
P bl sterond horm fhve tu-
moun (virus or DMBA induced sarcomas)
1n the rat react nmilarly to sterowds tn oitro
(2) Ths finding aroused the mupicion that
the culture procedure per g could mfluence
the reacton of cells to sterards 1o an um-
speaific way and thus give toxc effecte But
the present serea of expenmments shows that
neomtnl cerebellar tmrue m the rat » not
wfluenced by the high concentrnbons of
steroid hormoner The remlt ean be mter
preted as follows

1) Sarcamns of different acthwology (virus-
or chemcally mduced) are semitive to ste

roxd hormone. This could be expluned by a
dercpremion of genes invohed 1n the sterod
receptor synthess. The pomilility seems to
have been httle km estigated 1f true, it opers
Up new penpectves In elinrcal  hormone

2) Steroid respamTrepess 18 rifro 1 a prop-
erty of neoplastic tisnes In general and pat
Iinked with “specific” sterosd respontyenew
If true, predictrve m rrtro-tests by wiuch the
mflsence of sterod hormones on tumonr
growth may be measured are mulending and
may account foc the poor 1 titro-m riee cor
relation genemally achieved 10 such studwes.
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CYTOPLASMIC EFFECTS OF
Y IRRADIATION ON CULTURED CELLS IN
A NONDIVIDING STAGE
I Edtebluhment of an Fepermental Model

Hua Haoaers Urr T Browx, Jax L., E. Exroasax end Bo June

Deparment of Pathology at 8abbatsbery’s Howital, Karolimka Lustitrztet kMedical Schood,
$rockholm 10d (e departments of Patbology and Radlophydey, The Unbvenity of Uppres,
Uppeals Bwrden

Mawberg, B, Bronk, U T Zeomon, ] L E & Juo, ¥ Crioplasmic effects of Xofmadaatsn
= cudtored celle fn ¢ noodhidmg sege 1 Establishment of an expertmantal model. Acts pat
maerchol, sand Bect A, 86 201-214 1976

mbm.umwﬂmmwdwblm-mmu-wdmmwyﬁ
*30cct to moxd of radution and radiation dose for clucidating morphologically the s ot
Svcloprent of rudiation Induced demage of Interphase cells (Beman glis coflt o o
M«mmmmm.w»mmmtmhm,ﬁ,
Hed by an 8 Aol Linear aceelerator at » dose of 20,000 rad. The ceftlar afterstors 4o
wodied i the fight microcope and by sammlng and taamtson electron microaciny 1.
WK compiceons elamges—first apprecisble about 3 howmy alter icodiaton—~oceurmd ¢ ¢
osccaal \acuoce and the plasos merbrane and anocuted structors,

MY ot Vdmdunon cytoplaseme effects cuftured ceib experivwntal podel,

t.dﬁuw'FL. Sabluuberys sulbme, Box 8401 5153 82 §ioy;

Recthed 1073 Acvepted 6 73 radiavon (Harns 1970 Adyers §
The effecty of sonumy mdavon on the & Herdekemm 1973) A g,
Sreciare function and vatnlity of dfferent  tgatoms hane been pesformes "
€ell types {both pormal and neoplastic) have  the cext natute of radatn P -
et studied 1 2 varety of naems unng & smwcou 4 alerabom g diffee
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bege samber of Aifferent appr \ by These  menibn 1e sigtem.
bae 1o & great ext 1 1 xuwed the A ¥ 1 ut difference hag .,
Wi o the profound bt ton f (A werival espone £,
Towth that can be obeenned 0 <4 i rxm-duneu.;‘“_p vor .
Toed 0 sorurog rodmoes o cffet A Bt nd, C - -
b 20l mdiation on celh Caded ¢ Twe cels n oo [
il awocated wih 1 et the ming et o .. 7 T
Tt DN Tofma b ¢ ! wed when o
I reent yean i ha b nore nal Tby dveexely, 77 el -
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ent mechannmm i rapldly growing cells
(“reproductrve death™) and nondividing cells
(“interphase death ) (Goldstein & Okada
1972) Whereas reproductive death u gener
ally thought to result from nuclear damage,
cytoplasmic membrane lesons could be of
great umportenee mo interphase cell death
(Harns 1970)

The present paper 1s the first 1n o series of

medlum (EMEM) supplemented with 10 per cem
call serum and antidotics (100 U/ml of penieilfn,
30 gg/ml of strwptoemycin and 125 pg/ed of
smphotericin B) Tho cells wero harvested for b
rdation 5 deys after subenlthation when they
bad just formed a confluent monalsyer

Conditions of Irradiation
Dufferent sources of fradiation wers tried

(4) Co® gamema rays supplied by & comes-
tioeal radioth tie outflt, The dom mate wm

studies amming at eJucidating the marphologi
effects of radiaton damage to mterphase
cells When establuhmg an appropnate ex
perunental model, the we of tusue cultured
cells appeared to be necemary

Gl cells were chown because of thetr very
well pronounced contact inhibition of mitoms
(topownhibition) which fs much mere pro-
nounced than 1n fibroblasts or variom
of embryomic cells (Dulbscco 1970 Wester
mark 1971) All of the cells 1n the cultures
are thus 1n approxmmately the same phase o
the cell cycle (G ) These cells can be pre-
pared for electron microscopy with good and
reproducible preservation of structurnl details
and preserved relatonships to each other and
the support on which they grow (Brunk et al
1971) Theso cells are therefors well nuted
for studies on cytoplasmic effects of iradux
tion on interphase celh.

The speaflc am of the present Investiga
ton was to establish the proper exp al
model wrth respect to mods of radution and
madmtion dose for studying the sequentinl de-
velopwent of radiation mduced damage of
terphase cells. Furthermore, 1n vrew of the
vart and in many respects contradictory liter
ature on the morphologic effects of iradia
~ tsom, 1t was comdered Important to eritically
review earlier studies in the field m order to

create a base line for the reports to follow

AMATERIALS AND METHODS

Cell Ln  exd Cuitwrs Conditions

Al aperments were perormed on in ritre
cultred diplotd bumen gfis celh in phase 11 The
sme pool of frozm cells waa usd throughout
the Rudy The oslls were devived and maintabed
In culure s1 descrlbed by Poutéu of o (1969)
They were grown m Esgles minkmal cmential

02

approxmately 200 rad/min

(#) X-radlatfon, with the econditoms of lme
diatloc being: 50 kV 20 mA, (.25 mm Al HVD
33 mm H,O Tho dom rate wi calculuted o bt
3,200 rad/minute at the cell level

() X-radlation genorated by 8 MoV electrom
In & Linac sccelerntar at a dose mate of approsh-

trols were kept outside the Incubator for a1 kng 1
period of thne s the imadiated cultures and were

5
pletion of tradianon and at mbervals varylog fran
30 min to 14 day post {rmdaton

Light Allerescopy

Trexsmuson Kactron Microscopy (TEL) o
Subsequent to {ixation for 60 mi et +4
szrcmlﬁuhrddnhrdtmlﬂhl)(n:-cm‘ﬁﬂ'
HCI bulfer with 01 M ecrose (pH 72 tot!
canolality = 510 mOsnol  ehicle il
? postioxed b 2 PT

2) for
ent O8O in scolldine buffer (pH 7.

90 min at 22 C. A short rime n 015 M o
buffer (pH 72) &t 22 G was m-vc-ﬂ'
the two fixations. The cells were dehpdrated i1
lnLth with 50 per amt

starting

d’;hmﬂ:m‘mwﬁthlpacmiwﬂ‘)‘

In the last cha
acetate for 10 min In s the cut whih



tpom 812 The cell materia) Doating in Epon was
verifuged dows in Beem® capeules 3t 0000 X ¢
o 60 mm at mow temperature, This procedurs b
ety wondifled from & detallod descrip-

Leoxsing Electren Uicrosespy (SEAL)

Colls wers cultnred an glety coveniips (dlemeter

12 ) o specially cut glem pleces, 12 X 6 X 1
piaced in plastic Petr] dishes. The cefls were

¥3ded for TEM. Debydration wat ormed In a
waded rencs (50 70 73 60 85 B0 95 100 per
et} of ethanol, The erlh were then hrought to

the contact inhibited buman glm cells within
the chosen time period. Thus, no definitive
changes were observed in cells recerving dem
than 5000 md The Co® outfit &y & ruda
tron-source was therefore umnutable becnome
of the extremely kong irradiation tupe Deeded
resulting 1n development of unspealic cellu-
lar changes. These were de-
pendent on the fact that the cells had to be
Lept outyide the mcubator too long,

The corwentional \ ray opparatis pro-
vuded w sufficent dose mte The cellular
damage prodoced by thu knd of imadistien
was, however imgnificant and not com-
pletely reproducible. Thi was probably due
to the fact that the mdiation had m very
lmsted penetration. Accordmgly this ap-
proach wat not persued,

The dose rate obttined with the ™\ lrradm-
toe generuted by the 8 MeV Imear accel
crator was found to be acceptable, and the
results were readily reproducible Hener, this

RESULTS
Selection of Nediation Sources

Rather bigh doses of umdmtion were
to produce notlcemble changes in

TARLE | Preateace of Calls with Condensed N Lens end Crioptam wsth Leng
« T nons Intersads Past Irradiaticn

d source was well nuted for the pur
pore of the present invertigation, mnd all
observntrany seferred to below have been
made on cells subjected to thu Lind of uma
dlation.

Light Aseroscopy of Control Cells

The cultures formed a monolayer camposed
of gha-llke cels with abundant cytoplasm
and rounded nucled contuning cue ar two
sl nucleol (Fig 1) The nuclear chroma

Siruder P ojections

Dow recehed 34 %

H 2deny
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UL =il

3,000 7 o
o, g 9
w0y g o

+ + + o
+ 4+ -
4+ -
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i was moderstely demsa and evenly dis
itnated. The cytophaen contained numeypus
wall gramukes and had 2 snooth cuthioe wath
monded o polygonal shope Nucless over
Erprung was smfrequent except in small areax
where cefls piled up 0 a fashion described
wwlier (Jf estermark 1971)

Lipkt Mieroscopy of Irvadiated Calls

Definute alterations, typscally consisting of
orioplasmie and nuckar condentation  were
woted n orlh recerving 3000 rad or more
{¥hew 24} Many cell alio formed dender

exposed o 5000 rad. In cultures exposed to
10,000 ur 20,000 ragd apparently dying celb
were ween at 24 houn, and by the ninth day
there were rather feve Tiving cells left 1n the
coltures expored to 20,000 md.

In cultures recenang 5000 rad  oormad
merphalogy wat geedually restored and 14
days post frradation there vers no dafferences
in cell shape or growth pattern beween the
wrendiated cells and cantols. This wemed to
be the renult of the gradual elunmanon of ol
wrevenibly damaged celh from the cultures
No mtotle cefl wege obeerved followng ir

4

o pr croming weghbouring
ok The oorurrence of 1hese alterations was
chacly dowe dependent, being abght and e
with fow domge wnd incremdugly frequent
and provinent with higher doses. In cultures
reentog 10000 rud or more, cells were
baphazardly dutributed and foemed tigh
brepolar congh The cytoplasn?
thanges were fing poted at ppproxamately
H hours poat rradistion an eells receiving
3000 rd of brrndation and ar 12 houns in
g:&m&mg 0000 e w mexe. With

P ed, a1

diation with 5002 nd or moce and yma
deated cultures s stayed epane. The oyto-
plamme changes s wrrdmted celis were fully
developed withm 34 doys in cultares receh
g 20,000 or 30000 rad. From thm tme
owward, severe unspecific degeneration with
cell denth and steodily sugmented cell Jogs
frean the culturey prevailed.

Scannnp Electron Alieroscopy of
Control Ceti

The gl cells in mterphase were flattened
and m & cule they grew as o monolayer with

d,
i Table 1. Occanonal severely damaged and
Potubly nomaable cells were noted from
3y poxt sraduton caward dn cultures

e

Fote Figr, §-4 ave lght mécrograghs of vormal
o kesmllatzd ey ceft coltures fixed and ealoed
S mendowed b Matevialy snd Methods

P 1 Coural v 80

Fe2 24 howes afeer 20,000 rad. Note drequbarity
¥ s dape aod outline nod sermrencr of
B Mir-dwprd cells whth condenwed cytoplass and
b L SEVEYEN

Fu 3 72 boumy atier *0,000
ad, Allerstions are
‘“z"'llhnnﬂhm(d P 2} Hoeweer
Mk Wiy peoportion of the celh bt

ouly { overtapping of nucter {¥Fig. 5)
The upper cell srfaces were smooth except
for a voruble number of deleste muctovill
snd haphozardly dertributed somll caveolae
wnd pits, probably representing endocytone
mvaginations. Blely or blunt extnaoms of
any kind wete never seen on the celly in the
nretched-out non-mitone rate,

Scamuing Electrom Alscvoscopy of
Irradiated Cells

ho siteratiams were found at & dose leve!
sgnificantly below 5000 rad. In cebs recedy
g 3000 md, slterkions appeared mt the
24 hour watenval. Folflowing 10000 or 20,000
rad of N\rrwdloson distinet alteravon were
poted 3t 12 hours post aremdadon The
changes {{luctrated m Figs 6-B) contisted m
mnnug;r‘;zux!dmgupo((hcmrbmd for
maen dender yteplowmee
tone. The condensed cell were no;ﬁ"?’efu
lemie delicate trailing retroction fibnls in the

203



i

%Mﬂ? Y &mwww
ﬂ,u@.wmwﬁ p

)
~w.w% T




sveas where cefl contact with the Petnn dish
wrface was partrally Jost.

The growth pattern appeared to be dis-
apoued with ouerapping of oy toplasme
progections and of nuclel. Some heavily s
diated et duplayed ovtoplomuc blebw all
ooy the surface and m some cclls grows
vamimition occurred. Many of the con-
demed ootk showed comiderable reduction
i the nomber of microvith.

Trexomunon Electron Mucroscopy of
Contred Cells

The fine structure of pormal contact m
¥hard glix celks in phase 11 has been de
wribed previownly (Braxk of ol 1971) The
ol 1 the preset study showed u mmilar

dxys, o steady merese 1 the amount of
deme bodes of rendual body type occurred.
The alteratrons deseloped enrlser and became
more proncunced with higher doses. At &

carfiest ugm of ultrastrocturs! modificatrons
were noted at spproxmately § houry port
uradmtion, and the reskdual body formation
was fully developed at the 4 day wterval
After thry tune, mvere, mmpeaific degenera
tion and cell death prevadled.

Exposure of the cefls to 5,000 md or more
resulted m formation of bietn and endocyto-
tic vecucter all cuer the cell surface. This

pp They
wxd onlv occanoml sutophage vacuoles and
ekl bodies,

Trensmsson Electron Microscopy of
Irradiated Ceily

Do definits uitrastructural aterstions wers
soted ool recennng lew than 5,000 rad
o Aurndation. In cells recering 5,000~
000 rad, ultrestructural wodifications
“eze present from 12 howrs post srradsaton.
D“W‘htﬁm?ddxy\thcchnngum}y
coonsted {n an incrensed number of auto-

cifect was coat dy with dose.
Apart from the aforementioned changey,
pther cyroplasmue s well a5 nuclenr altera
‘uons occoared which partly boce resemblance
to the notmal "aging” processm shserved
the culnrred gha cxTh (Braxk o of 1978)

DISCURSION
Bruf Cniticel Reverw of the Laterature

The pomible mechanison of radmbon
damage to cell membranes and the con
wquences of membrane disnage to cell func
tiog and movnml Bo been reviewed, ex by
AMyers (1970) and 1 alleck & 1 eidekamm
(1973) The water protemn, carbohydrate
and Ipid contents of the roembranes could
all be changed through direct as well a1 in~
drect radintion effects.

The most unportant radocherniexl mech-
answ of membrane damage seem to be one
daton of membeane tidole groups and per
oxidation of membwane hpis. Among the
intraceflular membeanes sensitive to SHeox-
dation or kpd perccodaton, hywsomal mem-
beanes have scquied gremt intermst {see ey
17ar1 1970} Thas wnterest is partly bawed on
tbebctthniymmmmbeh}gh}y
semltive to that kind of darage panly on
the sperual implicanans of fyvosornxl mesn-
brane damage that have been postulated.
mhmjmuunuo{wfonbecywpmm
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wthene bypothes™ for esdiation induced cell
domupe (Recq & Alczander 1951)

Occozrence of Increased mumbers of Iy~
wemes and/oc enbugment of lysosomes are
commanly cheenved i rrrndiated cells (Sobel
1964, Loxe & Novikoff 1963 Brandes et of
1%7 Ghadoxs & Campbell 1969 Pans of of
18 Comti of ol 1974) as are augmented
xtophagy o formabon of resdus} bodses
(Hegom & Borgers 1966 o, b, Mamrovsky
® ol 1967 Pans ot ol 1969 Renmés cf ol
197 Ocenda 1973 Cont: ot al 1974) Such
hanges may a £

Hypertrophy er fncressed “actvity™ of the
Golgr apparatua has been observed In differ
ent huds of urndated cells (Montgomery
ctad. 1964 Manrell & Rruger 1965 Ontendn
1973) Histochemucally datectable acd phos-
phatass activity way markedly maeased m
Golgi saccudes of iradiated tumnor  cells
(Bremdes et «f 1967 Pams o al 1969)
Other radiation induced alteration ure eg,
datermion or fragroentaton of Golgr mem-
beanes (Sobel 1964 Schefer 1969)

Multfanous alierations in the endopk
rebeutun have been described after . e
duation, inctuding hypertrophy prohferation,
dilatation, vewculatiom, fragmentation, de

L wed . of £

P p po*
o ol to & number of sublethal mures
{Encoon 1969) In tunory, nxch unspecific
foflwence nclude bypoxss and ancxia dos to
wlficdent Bood wapply to partsons of the
e towve, Hence, the finding of luge
rembeny of vacuoles and lyo
oexs 1 the cells of Irradiated tumon may
ke been wnelated 1o iroadmtoon per s
bﬂdﬂmhsbunreponzdmmm
bcrtax w the “actnity” of
Wﬁhnﬂl(llnm&ﬂmm:l%ﬁl,b
Pou et & 1960 Renée ot al 1971 Ackmex
&1l 1g74 Repnolds & ¥ il 1574) and
mhﬂm&dhmﬂm&:mpu

en-

£83 12 bows atier 20,000 1t Eaectron miers-
A”fwhm.mpuu aczoler (AV and
e yboplascs of & glla cxfl, AV toatains

{Pitcoc 1962, Sobel 1964 Chudom 1967
Maswrovsky of ol 1967 Hendes of al. 1968
Schdfer 1969 Rende cf af 1971 Contr et ol
1974} Many of these alteratsons, however

IDufferent types of mutochondrial damage
have also been reported to occur in frradisted
cells. Alterations coowted i ey rwelling,
vacuolmatton  datertron of contour, occur
rence of swollen, villiform or otherware mod
fied cratae, rupture of Umitmg membranes,
wd clongaton or branchmg of the mito-
chondns ( Moutgomery et ol 1964 Hugox
& Borgers 1966 a, Ghedos 1967 Maswrovsky
et ol 1967 Hemdee et ol 1968, Schifer
1969) However complete lack of detectable
rmutochondral dxmage has been reported @
soine urndiated ool (Sobel 1964} Attention

artdact m the mitochondrm of control trmue
(Jordan ct ol 1972)

Apparent damago to the muclenr mem-
brare hos been observed i srradiated calh
The permuctesr space 1n this type of damage
n widened, or the mackar memberse be
come nregulnr wmetimes with formatam of
melmn bodes  {Pii or 1962, Montgomery
w1964 Hender ot al 1968, Schifer 1963
€ 1 t e 1974 Klar-S.ento af of 1974)
Deep mfoldings of the mxkar membrane
and muckear lobulaten has been reported
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(oyema 1972, Klem-Seanto cf al 1974)
Widenmy of the permuclear space and occur
rence of myclin bodwes represent structural
modificabom which abio may eceur duning
the fimtion procedure.

D:nngttov.hccd‘lmunhnn:o&mm}-
ferty tself In the formation of “Dlebs™ of
different mre (Hendee ot al. 1963 Mont
gomery ot al, 1964 Conti «f ol. 1974) Agun,
ruch bebs may be formed m the course of

preparation.

A mumber of morphologic alterations have
thm been repocted to occur m rrradiated
el The repocts are by no meam con-
frmmtne Indeed, sometumes they are clearly
contradictary One reason for tho lack of
comittency may be that most expenments
Tave been performed on normal or neoplostie
tinues (a vivo Poputations of cell in tissues
|peoplattic and other) are Ink

firatrve. Furthermore, all cells in theue cul-
ture are under similar mutntionsl conditions.
Finally methods exst whereby most of the
cells cun bo brought to the mme cell cycle
phase.

Dengn of Present Experimental Model

The expennmental system uang contact in-
hitxted human glia cells seems to offer 2
unquely homogeneous cell population with
almost complete contact inhilvtion of eell
diviiion, furthermore, practically all cells are
arrested m the same phme (G 1) of the cell
cycle (Pontén ot al. 1969 Westermark 1971)

In the systern studicd rather high doses of
irmdlaton were required to produce potsce-
able changes in cell structure. Since the ex
peniments were performed with the aim of
elucldatmg mdmtion effects on the cytoplasm

with respect to stage tn the ecll eycle and may
vary [n their mutnuanal state—for mstance
doe to differences in blood supply within
different areas. It w alwo difficult to obtain
unfiorm and reproducible fomvoen of cells in
Umuey berane of vanabors in the pepetm
don and distrfutlon of the fomtive within
the toeur It s abo known that the podtion
of & ghen cell m the cell cycle affects it re-
pome to loatnng mdmtlon (Tolmach ¢t
1971) In mon carfier reports, the cclh
stubed {mm meo or ta rwtro) seem to bave
'fmmlL rrlI

% far w thelr place In the cell cyele waa
concerned, There 1 presently a ack of agree-
ment the knterpretation and ng-
wificance of the fipe structural alterations
dexcribed in eells of varions types of timues
whjected to frradition. Thu dimgreement
B3 1o large extent be due to the foctors
mentoned alxne,

The o of tmue cultured cells woald
mrake it pocaibe to eircumvent fimtion arti
fxcts doe to improper penetration of the

—_

Fie 11 % boans afuar 20,000 rad. Sarvey ehectron
cell

af contact mhibited eelk, no plating expen-
ments were daoe and no dose-murvrvnl curves
were obtained. However dases of the order
of 30,000 rad produced no ymmedute cell
death. The relatve radio remstance obwerved
wus probubly related to the fact that the cells
were 10 a state of contact Inhibrbon of cell
drvmoon. Plateau phase cultures are known to
be more radw resistant than expamentul
growing ooes (Goldgan & Okads 1972,
Kim «t o! 1978) and the stabonary phase of
growth weems to favor repair of radiation
damage (Laile 1973 Ecans ¢t al. 1974) as
does cloee cell contact (Durend & Sutherland

1972)

For the studses of interphuse Irradmtion
damage, 20000 rad was found to be an
appropruste dase. At thh doee Jevel, peomi-
nent alterations in ecltular shape and fine
structure  developed napidly enough (v
within 1 to 4 days) to minimire the effects of
gpcﬂﬁ:mﬂ\mrml.ndtudm such oy

aging and in the oo
o changes compositon of

Comment on Present Findmgs
. 'l:h: Fﬁ:ﬂl“ contpleuom ahteratons in the

Mhmeady gy
w

cells detectable with the by
micrescope 'lnu:ﬂu.hr-'?h

n
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coupled with elongation and formaton of
long slender extrunom, A smnilar phenome-
pon has bees obeerved 1n irmediated mat ghal
tumor cells within three days after an x ray
dose of 300-600 rads {Heilporn e al. 1978)
and was thought to result from microtubule
amcmbly although the process appeared to
be ndependent of DNA and RNA synthess.

Outgrowth of axon like procesmes occurs
cultured mouse neurnblastorma colls exposed
to mradiation or dibuturyi cyclic AMP (Pra-
sad & Vernadeky 1972) Smuilar alterations
have been produced by other agents and have
been thought to represent the morphologic
expreslon of differentiation (Prasad & Shep-
pard 1972 Prasad ot al. 1973 Edsrém ot al
1974) However in our expermmental system
with well differentiuted human glm celh,
suxch alteratioms could hardly be interpreted
&g 31igna of celhilar differentabon.

The mdmtion mduced alterabioms m cell
shape observed in our experonents eould well
be imtted by damage to cell membranes or
cell metabolism, leading to a decrease of the
cell surface/cell volume mtis, Ths theory
guny support from the SEM findings of con-
densed cells wrth fine, trmling retruction
fibrils extending from the onginnl pownts of
cell adh Callap cytopl leaving
membeanous “streamers  attached to the
cover glam has been obsernved eg wn oM
duated cultures of Chang Iver cells (Afont
gomery « al 1964) Alterntions o intm

nlar membranes seem to be nvolved in

earhest phase 10 the chan of cvents
ultumately resultng in death of the irradiated
interpluse cell, With high doses of irraduatioa
membranous ferion (in mitochondna and
endoplaxmic retculum) have been observed
to develop within a few numutes post iradsa
tion (Hendes & Alders 1968 Jordan at ol
1972)

However the exact relavon of mernbmne
damage to modificatrons of DNA or RNA
still rernans to be elucidated. For instance it
1 a well kpown fact that mdiation induced
death of thyme hmphocytes b amociated
with a marked Joss of the functional integnty
of the ccll membrane On the other hand,
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Intranuclear depolymernation of RNA has
been reported to preceed interphase death of
thvmocytes (Cerans ot al. 1974) At lag,
part of the membrane levons obtamed after
uradlation of statorary phaxe celb mn not
be excluded to be mediated by some altens-
tions In cellular proten synthems,

The fine stnctuml observatlom m the
TEM indicated that X-rradiaton induced
wcreased autophagy followed by large xake
accumulation of rendunl bodies in the cul
tured gl cells, Thh was the most congmu-
o fine structural alteration obeerved, wnd
the finding supports earlier reports, However
np-peannmwhk_bm’mm
tion artifacts, &.g vacuolmation and distortion
of mitochandna, fragmentaton of the ento-
plammc retscubum, or formatlon of wmyelin
bodres m the perinuclear space were st
encoumbered.

It would therefore scem that the most
consp dution induced af in
the gla colli occurred m the Iysosomal
vacuome, and the plasma membrane and
anociated structuren. The development and
nature of the chenges kn theso element will
be described 1n subsequent reparts.

Thi fovetipation he been aided by grasts froct
the Swedisk Medicel e earch Cowscl (Projct
No. B75-1ZX 1006-10A and B73-17X 1006-108)

The smistance of Miss Suiwe dexguralll ke groi>
{olly scimowledged.
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EXPERIMENTAL AVIAN NEPHROPATHY

Chasges of Renal Function and Struciure Induced by
Ochratonin {-Contamunated Feed

P hroor F Furo B Hap B Jyumo, V E Prresses
E.Suaoavaz and C k., Svexosex

Tomrtote of Hyglene and Microbeology Department of Pathology Imtitute of Poultry Distases,
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Natona! Inctitute of Anfmal Sclence, Copenhagen, Iawitute of Medical Phydology

Copenhagen, Denmark

Department A, Unk ertity of Copenhagen,

Krogh, P Efling, F., Hald, B, Jyllng, B Prterscs, V. B, Skadhsuge, E & 5 endwen, C K.
svien nephropethy Changs of renal funcuon and structure Induced by achra-
texin A-copteminated fred. Acta path. microblol scand. Bect A, 84 215-221 1978
Ovedayold chsckems were fed ochmtoan A~comtsminated diets at 2 benels 03 and [ mg
ockratoma A per kg fred, for 341 days, The only cbernsble katon 10 develop was & kldoey
demage companable with the natorally cccwring sian pephropathy The changes in renal
fuaction were terized by b of lar and tubuler {usction, indicated by a
decreaned brully clearance Trp,x And decressed wrine concentrating capacity The changes of
renal sirocture included degumeration of the rubular by
At danghter the Midneps, Iner and muscular thaoe of the birds contalmed reddoes of ochra-
toxdn A (wp (0 30 sy per ky) As all the birds would have passed the meat fnpection becanse
0 macrowopleal leckons were present, this represents & pomfble bealth problem.
Rey words Nephropsthy avisn ochratoma.
P Krogh, Tonttute of Hygiene and M Royal V.
B3oamej 13 DK 1870 Copenbagen V Denmurk.

Y aad Agricolomal Unbenity

Remed 6273 Accepted 6.5 73

A recent im esygation of hens condemned
b the meat mspecuon due to rem! lesions
vealed that a high proportion of the birds
s sulfering from nephropathy characterized
by bty degenerntion and interstitha) for
o of connectne tmuc (Elhng o af
1973 Resdues af ochmtomn A were de
m;‘:‘“’mumuhrmmallthc
mmmfm oephropathy indicatmg
ited feed Thew fndings may suegest 2
leﬁhmhlpu(ochnlomh.arrp}m

toxic mycotran, to avian nephropathy com-
parable with the well-documnented ct:hy\ml e
lavonship of mmycoteade porcine thy
(Rrogh et o 1973 Rroph «f ol 1974)
The present study of ochratoxin Adnduced
changes 58 renal fimcton and structure was
conducted in arder to obtain further evidence
of ochratoxin A o3 a dbexso determlmnt of
wan nephropathy The exposury evels of
ochratain A employed in this study (0.3 and
| mg pre kg feed) correspond well with those
oCCurmnngE 1IN mf contamimated cereals
{Scott ct & 1972 Rrogh ot ol 1573)
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MATERIALS AND METHODS
E peumental Brds

o of 27 caleulated from the
tma of hatching (Whits Leghors) The luge
number of birds per group was employed fn order

to compenate for losses dum to illnes and

Renel Funciwas

At the rod of the experment, the remal fonctios
was messured In all birde. A clearance stady wm
carred out, Inclading 3 X 15 mis collection of
wreteral urne from the bydrated birds uader Jocdl

Tha gloserular flitration rats (GFL)
was cakulated as plagna clearance of kalin The
tubular excretion Tate of para-aminohipperic sl
(PAH) wa1 cakulated 13 the remal exeretion row
after of the fltered load. T eparse
= witro dltnafitration exporiments, the PAH coe-
centration of tho flltrate wee found to be 086 of
the plasme concentration. After the clanmes e
periment, the marimal nrine camolality i mew-
ured after Inpection of vempromin, The lad o
dration  was fled by ring plesa
omolality and total protefn conceatration. No

exx quallty were
mositored besed pon 60-70 cgp pr groap.

Five additional pullets wers fed a1 the centrol
birds until the lut 2 weeks of the experment when
they were tocluded in group 3 (us group 3) In
ordar to elncidate thort term expasare.

Fesd

Dunng the experimental perlod,
free accem to feed and water

analysed for ochratowin (Neshrim ot aL 1973 and
oxalates (dmon 1967) Table 1 fllostrates the meas-

hrotoxic
and viridleatumtoxin, acrording t
(1973) and Sty (199) and H tckises @t o
(1973) respectively
\ﬁewhnmmm@.mm
w1 measursd dunng a Z-weeks period just before
the end of the experbment

betwcen the groups was oheerved. A bl
report of the detafled renal fumction meswTemeRt
has been publuhed elewhers (Socndion & Sked-
hexge 1976)

Pathology

At sdanghier necropsy was carried out on all th
soex. Piecrs of Ridney and Iher trmae wore fhed,
torrylo-eoma,

Och atorx A Rend ¢
Tisrwes
The remalnmg part of Hher and kidoeys, wd
samples of 30 g of thoracs uscular et Xere

analyscd for achratodn acoordmyg to & peocedere
previowtly published (Krogh o ol 1974) Posithe
findings of realdues were coafurmed by athe
formation. The procedmre bas  lower Jenel o
detection t 2-3 xg per ke

Eu

Sasples of 50 g, drawn on  group besie, froo)
wellmimed portaons of whole eqgy, wero estrocted

TABLE 1 Feed Contant of hephrotonc Compornds

1 (Camtrel)
Ochratovin A (xf per Lg feed) ND
Coefficient of anaton (%)

518 = 41.9

Oallates (moy per kg feed)

with 290 m] chiorolorm methanol (111} wih
Groop
2 3
1235 + 6243 1051 8% 13.0%
A 611t 142

+ 374
19.0

LR 5o

CoefTicient of ariation (%) 2.0

ND = No detectable smount.
- SEAL



the experimental groups, cspecially 1n group 3
(Fig. 1)

Rexdl Fanctions

In the contral birds, the filtra
ton mie (GFR) was found to be 303 =+
026 ml/kg/min, the urme oemolahty bewg
377 £ 20 m On, eomreponding o an average
oenotic urive-to-phama ratlo of 174 These
valoes are not reduced ms compared with
dm“"“hdin;l’cdomimuﬁpdommmg
omllar technques (Skadhaxge 1973) The
Toeun thowed stummtion kusebes as functhon
of the plaoma concentrabon of PAH with a
ha” of 532 mg/100 ml, and & *Vmax"
(Titeva) of 20 4 g kg /mun. The total plas-
T protein concentraton as observed before
bydraion was 428 + 0.11 /100 ml, The
tomerular filtration mte, m mearured by
nlin clearance, was reduced m all expen-
omal groups (Fig 2) by 12 per cont in
87O 2 asxd by 28 per cent n group 3 inds-
Cating & dove.respamae retationshsp (Table 2)
l"mh,tbedmmmmm

changa were observed i total
P protesn concentrtom which were
Fuced 10 groups 2, 3 and3aby 14 17 and
Per cent, respectinely A dose-rerpocse rel
P ;alndhtcdmgmp.z.ndg

%
200
100 -~ i |—- - -
G2 G3
Fig | Water conmmption manitored durmg a
period st the end of the experiment.

10-days
Gsoup one (control) ¢ 74 ml/dey /iy bw

The tubular excretion rate of PAH was
not reduced at Jow coacentrations
(<50 mg/100 ml) while it wis reduced by
33 per cent at higher plume concentrations

experimental grops by approximately 15 per
ceat (Fig 2) This corresponds well with
the obxorved mcreased veater comsumption
(Fig 1)

Pathology

No mactoscopic Jestors were observed 1
the berds m groupe 1 2,3 and 3 .

Prﬂtuthlnﬂlbd:rtmﬁrgmhnmm&
but the lexions were never severe. Further
moee the lenoms did not differ wgnificanty
m the three expermental groups,

The histological picture of the kidneys was
mmmdbyhj‘”yﬂlhtmhxhrm_
thelium secompanied by regeneration. The
xhn:ruﬁin-ﬂdnmwmpm



O xm {'l?a’lnlhhrml
30 30
] 0
Lo vl Hah vet Fagh bovel
o2 a3 ot pups
03
[ om [ tmaran [l s someioity s rosoprnn
TABLE 2. Duse-Resgonse Relation of O 4
Effect n L] b r
Gloxoevular filtration rato {ml/kg/min) 17 3.06 oR 043
Plenna protein (g/100 ml) 19 o 032 -034
Ruvdue of ochratoxin A (ag/ky) at danghter
Kidney 13 2.87 L33} w40
Lier 10 030 LIS ] 060

Linesr regresnon of vanoin effecty on feed contentration of achrtendn A o the mogs

031 mg/ky (Lidear regresdon aquatlon y = &

logically normal. The lewmont were mamnly
confined to the proxdmal and distal tubnules
of both reptihan and mammalmn nephrom.
~The degeneration of the tubulsr epithelnl
cells was characterzed bv muclear prknowds
and knryorrbexs and by scparaton of the
tubular epithelnmm from the bosement mem-
brane which appesred nonmal (Fig 3) Also
ballooning of epithelial celly and karyomegalic
cells were frequently noted. The brish border
appeared often slghtly reduced compared
with that m the controls (Fig 4) In virtually

+b x T = correlation coellsent)

cells with very basophulic nuche were ob-
served. In cros sectiom of the tubules, these
cells often appeared in pan adpcent to 008
anotber In the loops located 1n the medulbry
Lrncu,t.h:dnl-llmbuhnndt.hcmlkrdr!
trarts, only a few degenerated cells and mite-
tic figures were noted. Nejtber el virseulr
Jesxans not Interstinal reactons were noted in
any of the .

'ynu h\’cf:u:tre merphologxally normak.
In the majorty of birds from all groups et
cluding the control group, the hepotocyies
d Tight inclulons n the cytoplasm

P

afl the buds recenving och. A, mitotc
figures, many of which were brarre were
geen In the tubules (Fig 3) In the proxmal
tubutey, & number of strongly cosinophilic

These wnchusiom represented atusrafrtem
of dernonstrated by a PAS reactied

giycogen
combined with the diastare teat
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Resdues of Ochraton A

Ochratoxin A was not found in any of the
taaves fram the controd birds. Ochratexmn A
“a found In

Foups 2 and 3 (Table 2) Although groups

3'miﬂnmupon-dm|denﬁmlfctdcm

‘etraton of ochratoxin A, the rendues were

ek bigher in the short term group (Fig 5)
to the findings in pigs exposed for a

‘ot teme (K agh cf ol 1974)

The rxadmal concentration of och A

(double arrow) of the provimal
enlarged, HE, X 400
¢ # Kilney from bird of the sme groap as the bird In Fig. 3 Nots the reduced brosh boeders fa the

proviem) bwdew PAS, X 400, fasert Kldocy from costral bird with & well deflned bruh border of the
Provioal tubsie PAS, x 230

n lar tivue, both
fmmdmgmxp!n,thalhnnlu-mgrmrp.
Ochmataxin A was not found in any of the
exgs analped. Ochratomin a, & metabolits of
ochratomn A, was not found In any timue,

Ceusal Connderations

The feed content of exallate was mmilar 1n
all groups (Table 1) and atrmun and vidds-
cntumtoxin was not detected at all thm,
ochnrmnAnppe-nmhedwm}ym
ble nephrotoxd d in the

tal feed. This 13 3ho supported by the doae.

* 495 rg/lg n the Lidney and 91 py/kg

L,o{meﬂ]cﬂtcumnhcfecdm
centration of ochratoxln A (Table 2)
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Fig 5 Rexldues of ochratoxin A in kidpey lrver
and moecular tisse at daughter

DISCUSSION

The present study confirms that ochratoxm A
n n disease determmant of mycotone avian
nephropathy a3 muggested by Ellmg ot al.
(1975) m & report on field cases of avian

nephiropathy

The obacrved changes of renal function are
ble with thoee d 1n ochra
tomn A induced porcine nephropathy (Krogh
st al 1974} In porcine pephropmthy # renal
loos of high-malecular weight proterm was
observed a umilar renal defect may be the
explanation of the decreased total plagm
protein cancentration found in tho study
The changes of renal structure were ot ax
pronounced as those abserved m experment
porane  nephropathy  employing xdentical

h A D Moxe

changes of renal structure were found in the
spoutantows  cases of avian nephropathy
where they were anociated with feed borne
ochratamin A (Eling et ol 1973) This mght
fadicate that additonal nephrotade factors
and/oc hugher devels of ochrstemn A were

20

prescnt 1n the feed and amoclated whth the
spontancows development.

Renal festations  of P y
pxmnkedochntunmmpou}uyhnehn
observed Thus Peckham o o,
$7I)o[xcrv\tddcvd0p1wntufvu::lﬂm

nephross 1n an acute

ochratoxin A and B Mmmmpmm
otherwiso expected to occur atumlly Ina
short term study involving feed leveds of
ochratoan A in the range from 0.3 to 8 ppm,
Huff ot oL (1974) observed enlarged aod
pake kidneys, but the changes of renal sire
ture were pot further charactermed. Ree!
mupairment 10 chickens, mdicated by meas-
urements of phend red s ob-
served by Huff ot al (1975) who used very
high level of ochrutoxn A (4 and B mg per
kg feed)

The timue patiern of ochratexin A residoes
way umilar o that found 1 porcine nephro-
pathy (Arogh « al 1974) the ludney coo-
tuning higher concentrations than other t#
sucx. The expermmental brrds m this study
even birds containing residues of ochratemn A
up to 50 g per kg, would have pamed meat
nspection because no macroscopical tesors
were present. Tha aspect leads to consider
anon whether the mest mspection at poultsy
slaughterbouses will be able to prevent pouk-
try contamlnated with ochratonn A rewdus
from entering the human food channel. T
represents a pensible publi health problem
S
The suthors thaok X o Chnsensen Ropal Ver
mary and Agricultaral Unhemnty for
with the statistical cukculaions

1t
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In the lat few year, several unomal cass of
renal muihroom potsorng ke ocourred In Fine
1and, the characteriatic of which hes been a latent
perod of several deyy before symjoms appesr
(Hulmi ¢t . 1974) It b1 gencrally nopected that
Cort marms  pecrosienmus has camed those polson-
gL of L ponsfbl
for a given polsoning 1 often difflcnlt, especlally
If the Iatent period It sereral days However ex
periments In rats have pubstantlated th  elarmas of
the remal todcdty of € pecionmmas gathered
th Finland (M&H#nem ot al 1975 Numinen ot oL
Slncr 1n these presjom expertments only
male rats wers med, In the present mvestigation

compared the senutry ty of male and fe-
male rats to € sprcronsgem

Uatenal and Metheds
16 female two-manth-old
SpﬂfDE-Dl‘hrym‘lmrlummd n the o+
periment The rat were fasted for 18 houns prior
to the sdmumstration of the mmmhroom, but re-
cenved water «d Lintwm Two mushrooms collected
nnxﬁnophlnlhriummnufwﬂ\nmdrtd
with their stems and an aquecus npennon WY
from thu ampl {dry wemght 1.8 ¢) alny
a Potter Ehchjem glam bomogenirer 10 ml/ky of

2



One of e soven frmales kiflad after four days
had o damage in the dners Two kad necrotic

et wome mitord fifire Indicathve of mmgrmers
too. mere observed

Three of the sven mules kild after four days,
had po damage m the kidoers. Thres bad scatteved
mterstiusl nfltrates m the outer medullary rone.
N clangm could be vbened m the cortee In
ane nyes of early pecrods wers obeeried fn the
ooer cortex. A few milammatory focl of +arou
ey conasting of polymorphy, movomuclear .
famautory orlls and fLivoblas b the puter
mcdullary sobv were o noted. Some
ducty were dilated

723



Discuson

In the presnt stady it was observed that
C speciodmmus Induced in male rats the mame
Xind of renal a1 bas bern deseribed carber
(Niemiwen ot af. 1973) In females, the Intersttial
infltrates in the medulla were compemble with
those ween in muales, However the main leions in

xymee in the descending part of the tobule, whick
s Jocated in \be inner cortex. T the outer torex
oaly a few ahowed sex differences, The
»ex defferences found In the present sudy were the
located in the fnner cortex.

It I not known whether mtlar sex dufferenon

Fre)Tig
Fgriog
T
el
gl R ig
it
fergef
S16731¢

of the Indrvidnal orshrooem. If [t could be &
termined whather or not these o differences ov
presnt in other meches of ajeml,
It would bt eader to speculate on the smdos
fo man,

Rejerences Hulma, &, Sippowen P Forutehm |
& Vilike, /] Duodeam 90 1044-1030 1§74—

5 M, Nimixex L & Hedtlil,

i

|
I
N

L. Mat3aen M Turi R & Iienen &0 Exp
Path. 77 239-246 1973
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INCREASE IN THE AMOUNT OF
NUCLEAR RNA IN LIVER OF ASCITES
TUMOUR-BEARING MICE

Groax Anoaxssow  Earo CratsyenmsoN and Ovie Hoy

Institute of Zoophydalogy Unbverdty of Land, Lund, Ewsden

Asdermon, G Christremon, B. & Heby O Incresse o the amount of nnclewr RNA Iy Tver
o mcites tomour-bearing mice. Acta path. microblol. scand. Sect. A, 84 225-234 1876,

The effect of tumour growth cu the [ver of the bort was studied [n the Ehriich sacite tumour
e Duing the erperimental pariod thers was no infilration of tumour csfls in the Lver
and the {ncream fa the profiferation ram of Kupdfer cells and parenchymal cells was cnly small,
An tecrassing siabllity of the lver cell nuclel towards disruptlon during the Lsolation procedure
wam found to accompany the ascltes tumonr growth. [n parallel, there was an increass [n the
ot of oadexr RNA and in the ceflular spermidms concentraticn. The major canso of
thre chayes [s probably an incresying demand on the Dver by the growing tumour Mlestrated
by tbe fact that an emoant of proteln excending that of the whole Iver accummulates fn the
sacties flald during rumour growth. A hypothesls scrording to which the ceflular acemmmilation
of spermidine may be lovohed In the stahillration of the cell nuck] epd in the tcrxmulation

of xeclaar RNA 1 sdvanced,

Key worts Nuclear RNA Ihver Rhriich ascitre tumonr spermdine.
O Aodermon, Tutitnte of Zoophysokogy Univendty of Land, Helgocavapem 35, 82236

Land, Bweden,

Rerhed Beds  Accepeed 130073

)m"’)= Prevow study (Anderson & Heby
we demonstrated i

- that ip growth of

the

Erovth perod. Ve aka noted that the
beratie DNA and RNA concentratlons re-
extme pproximately corstant duning the
Eiy b period. In mecordance with the
oo Hock Ligets et ul. (1969) obsened in

o tumoor free lrer from cancer
FATeRs thoat the concentraion of the mackeic

B aay
P e nad Bt A, M, 3

aads did not change They observed, how-
ever that the nuclear RNA content of the
liver cells was mgnificantly increased.

Since many obeervatiom indicate that
sperrdine i of mmportance for the stability
of RNA, ¢g. 1t can stablicee newly synthe-
saed RNA towards degradatioo (Raema &
Janne 1968) 1t acemed Likely that the striking
changes 1n the bepatic spermidine concentra
tion ( 4nderssom & Heby 1972} would aifect,
if not the totnl RNA content, the nuchear
RNA content of host liver To sudy ths
pomibility we have analysed the content of
ourlear RNA i the Livers of tumour-
munfunﬂmb{tmdtcrﬂ!ei_p
mnoculation of Ehrlich ascites tumour celly,
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Tymes b the descending part of the tabole, which
ks Located in the luner cortex. In the waier corim
a

sex differences found fn the present sudy were v
located In the jmoer cortex,
It i Dot known whether simflar s differeaces

;% FE&E
R
1 i
i%;% g E
i
EF? §btd
28

it would be waser to speculate oo the ssatios
m man

Refereaces Hubmi S., 5 pponsn P, Forvirim, |
& Vihke J. Duodecim 50 1044-1050, 1974—

Z. Natodorsch. 30 ¢ 668671 1973 Nimnia,
L. Motbues M., Tim R. & ltexem, &1 Eq
Path. 17 239-246 1973.



Refative number of cell nuchel

Dford K2

22
20

Lo i L

e
a 2 4 8 8 0 12
Days after tumour Inoculation

Center Amenbsm, England, Calf thymus DNA
(typs V) (Suyma Cbemacal Co 8t Loun, Mo.,
USA) and highly polymeried RNA (Brthh
Drug Howses, Pool, Eagland) were owed s stand-

dipplag method, T fitm wes cxposed for 20 days,
Snsloped 1a Kodak D-19 for 3 mivutes at 18°C,

mounted tn DePeX. The percent
2 of raco-labetled cells was extbated and only
Partahymal cefls and Kupffer clls were incloded

determiartion. ¢ty 1300 eclly,
distributed, were coonted in eech section.

fe

Determization of Protesn in CellF ¢ Ascites Flund
it Lsr

Axclirs Oeid was cofiected x different ties of

w0 detsrmuoed according
A (1931} The protein coswns of host Tiers
* dewrmed on bver hoowogrnstes (1 part of

ann 1 § of
o~ parts of 09 per cant NoCl) wing the

Chrmicaly

M&'iwmhn {spealic sctnaty 13 Cismmole)

Heaoetiryttisy midine (specific actnity 2.0 Cif
) wers perthamd from The Redwchemscal
o

Lox Angeles, Ca,, USA, and Macalold from Ba
oid Divislon, Tx, US AL Awtoradiographic nutlesr
emylidon, Tlord K2, war obtaloed frum Ilford,
Englend. Trs (tris(bydroxpethy!)-aminometh-
ane) and the other resgents veed were all of ans-

Irtseal grade and were purchased [ Merck,
Darranadt, West Germany

RESULTS AND DIBCUSEION

Fig 1 shows the relative pumber of cell
nucler molated from lvers of tumnour-beanng
muce at varows tmes after Lp. noculation of
4 x 10 Ehrlich weites tumanr cells. The
yreld of cell nucka reflect ther stability to-
weards deuption during the wolation proce-
dure. Initlly the yeld decreased, but from
day 5 through 12 1t increased. Twebve days
after tumour inoculstion, the yickd wat 50 per
cent greater than that obtatned on day 5.
Thus, as the tumour increased m sze the
stability of the Tner cell nucler of the host
increased.

The amount of DNA In the cell nuclef
obtained from 1 g of mowse Iner obviows
br should be a function of the yield of

27



Nuciear DNA (mg /g Iiver)

[ .

Fir 2 Amount of DNA In the o
nuclel folated from 1 g of moow
liver at varlom timey after the Ip
inoculation of 4 x 105 Ehdich w-

[+] 2 4 ] 8
Days safter tumour Inoculation

cell nucle: in the molatson procedure. Sincs
the yweld of lver cell nucles changes dunng
the progresuon of tumour growth, the amoumt
of DNA contained In the cell nucler molated
fram 1 g of liver ought to change accordmgly
In fact ths seemed to be the case jnasmuch
as o pattern of changes resembling that of
the yield of cell nucled was obtamed (Fig 2)
The amount of nuclear DNA per g normal
mowse hver apprommates the amount preve
ously reported to apply to mice of the mume
strain and oge (Chnstensson & Lewoan 1974)
Tig 2 also shows that the highest valucs,
which occurred at the end of the experumen-
tal penod, approach the values to be obtained
1f the total amount of DNA per g mouse Irver
E] d 1n liver homogy (And
& Ieby 1972 Lewen 1972, Chrstenvon &
Lewran 1974) Tho fact shows that there ma
high yield of Iiver cell nucler towards the end
of the tumour growth period.
Fig 3 shows that the total amount of RNA
red in hver b } and the
amount of cytoplasmie RNA  (constituting
the major portion of the hepatc RNA) re-
malned relatively constant in the Invers of

228

2 o
0 2

tumnour beanng mice dunng the entre tk
mour growth period The amount af RNA
the cell nuclel obtaned fiom | g of mowe
Liver 11 obviously affected by the yield of eell
nucler in a way smln to that of nuckar
DNA. Ths 1 scen in the amount of RNA
extracted from the mucker uokated by conves-
tiomal 1 hour hydrolyw 1 0.3 M hOH at
37 C (Fig 3) Morr RNA was extracted
from the liver cell nuck: when they were
wubjected to an additional 15 houn of hydro-
hms 0 03 M ROH at 3 C ard tha
ton contaned the greatt proporton of
newly gyntheszed RNA. v shown 10 8 stody
where the amount of "H uridine {u:u-porltrd
Into nuclear RNA of Ivers of the tumowr
beanng mice was measwred (Table 1) The
“alkali-stable” fraction of RNA. which B
verv small in pormal mouse liver
progresvely during tumour growth (Fig 4
The incrense 1n the amount of alkafiatable
nuclear RNA cannot be du toan increasiog
yield of liver cell nucles nce there :;
almost 25-fold wncrease 1 the amount
RNA as compared with the | 3-fold increass
m the yield of cell nucks



Totel (O) and cytoplesmic (0} RNA (mg/g Itver)
[ ]

10.9

Nuclear RNA (®) (mg/g liver}

i o

4

8

g % 12

Days after tumour inoculation

T 3 Amount of RNA 1n the uclear 0d m the crtoplammic frectom, the o fractions

the wokation of cef) Buclel from | g of mowse ther
Eitich

t srious times after the Lp. [oocnlation of 4 » 109

at

wcltes umoonr cefls Meam + S.EML (o = 3) By way of comparison, the total amoumt of

RXA per g of Ther 1 driermmed In Iner hamogeaates bs shown Meany =
WM exitacied by bydrotals in 03 M ROH t 37 C for I bour

The alkalbsalxlity of the RNA u probably
U}w\elndmayun}yrefkn;}mmckcml
m‘)NRMuo(mlmrdcgreedmmiu
"_;::lmmlnu-.emrlc-ﬂd-lnhmdccﬂnuckj.

iea I supported by the lact that atric
2 induces chromatin condensation around
the ucleolus and at the nuclear periphery
1P 51 (Teplor ot al. 1973 Chnstensson &
Lo an 1974) and that the additions! amotnt
of mockar RNA in Tivens of tumour beanng
e b only found f the cell nucler are %o-
h‘dbr‘ﬂ?ofn medium containing citnc
sd [y B intereding to notce that fock

* BEM (n = 4) The RNA

Ligets et al (1969) hod used & cltric acd
contamung wedium when they observed that
the nuclenr RNA content had inereased in
cancer patlents.

1t appeans from our results that the yield of
Iver cefl nucled and thus the smount of
DNA and RNA contauined in the cell nuclel
bolated from 1 g of Lver increased dunng
tumorer growth. They also show that even
though the changes in the total amount of
nuclear RNA in lvens of tumour-bearing
mice conformed 10 the mme pattern as
changes in nuclear DNA, their relationship

229



=
\

RNA {mg/g iiver)

TABLE | Amoxxt of H Lridma Incorporaisd

tnto Wuclear MNA of Livers of Tumon Bearng

Aice at | anows Timer aftar the vp Inoculation
of € % 10% Ekriuch Ascites T maowr Cells

Tirae after Incorporation of ¥H-vridine
tuoour  Fraetion A*  Fraction B*
1nocnlation (CPM/sy (OPM /g B/A
dam) RNA) RNA)
[ 965+ 48 nd -
1 BBt &9 nd. -
3 10252179 ad -
3 6474133 763292 117
7 316% 47 412+ 73 130
9 192+ 26 300 92 156
12 95t 038 178+ 37 1.86

* RNA was evtracted from Iner el mucld I 2
consceutive bydrotnls stepe Fracton A was ob-
taned by 1 br of hydralysls fo 0.3 A1 KOH at
37 C apd Fraction B by 13 hr of sdditiomal
bydmofyds in 0.3 M KOH at 37 C. Rach fras
tion was analysed for Ity radicactivity and RNA
content. Means £ BEM (n = 5}

nd, = pot determined. The xmount of RNA e
tracted was too wall to allow for an accurate
determination of the CPM/xg RNA rauo.

changed dunng the progremion of hmoe
growth, the increase 1n RNA being greater
than the merense 1n DNA (Fig 6) Under
the mme expermmental conditions we hne
previowly noted a umilir increase in the
wtracellular concentraton of spermidine m
Irver of tumour-bearing muce (Fig. 7) Lbe-
wise an elevation of the hepatic spermudme
concentration hat been obwerved In 12t bar
bourmg an xc. tumour (Aferten & IHdy
1974)

Spermadine as well a3 other naturnlly oc
curmng polyamines such as putrescine snd
spernune, are known to sabilze muclec aod
atructures and vanows membeane structurs
(for references see Cohun 1971 and Bachrack
1978) Therefore, many investigntors have
used media supplemented wath polyumiser
for the molation of cell nucled (Busck et o
1967 Chnstensson & Lewan 1974) Additce
of putrescine spermudme or spermune 19
medu used for the isolation and purification
of muck: and nuckeoll from Walker 256 car
anorarcoma and Lver tsnie wa found
preserve the muclear and nucleolar structures,
event with ropect o ultrastructural marpho

§

(=]
-
T

ol

o 1

of RNA (in the el
Fg 4 Amownt

kel wolsted (mm 1 g of
(he gtandstd

—

0z 4 6 8 1w
Days aftac tumour inoculation

12 | br bydrolyss, but_reqéned



Fig. 5 Laji cell nocded Indated n the sbeence of

eitdle aeid. The eefl nuelel were baolated a5

SE o sthg b

dexcribed
wader Materials wud Mthods with the eccrption that medinm A and B were replaced by 0.85 3 TrinHCL,
M1T2, 10t hCL, | mAl Na,EDTA, O5 md{ sermidine x 3 HCL, 18 mif KILPO, Macatoid
139 wgA) In wddition medimm A contalaed 01 M socrose wnd medivm B 0.32 M wcrose. X 8000
Rkt oot mucle molsied In the presone of etk acid. The eefl sucked wese fsolated a1 dexcnbed

Matsrnals ond Sethed  x 9,000

Yory (Bawk o of 1967) AarGregor &
Makler {1967) found that the polymmes
were actinlly required for the presen ation of
muckar morphology (Le. to present lysa of
the crll mackn) in & celi-free rystem Accord
iy we obeerved an increamng yield of bver
cell macler upan the addition of spermidioe to
the molapon wedium (a0t shown) In view
o these findings, kt weenns powible that the
mereasng sabdlity of the lver cefl oucier
during growth of the tumour u attnbutable
a1 Jexst parthally to the scresnng endogen-
o roncentration of spermudine.

It 0dditon to s pouible stabihmnon of
e tner cell muckes, spermrdine mo) play &
fole m the accumukition of nuclenr RNA m
the Thert of ummourbeanng mice eg. by
#abilzmg the RNA strwcture Thn s not
witheut precedent, sace spermsdine 1f added
t Ehrlich ancites colls, was found to sabilire
el withesred RAA mokeules towards
Srvmate brealdown and to cause En accu
wulabon of Libefled RANA (Raxa & Jine

1968) If added to the perfinate spermmdine
was also found to produce ko incrense i the
specific actrity of nuckar RNA of perfimed
tvers without changing the specific acthviry
of cytoplurme RNA {Faowto 1972} Thua, 1t

TABLE 2 Procatar  of Celli Labslled by
i Thymedes ¢ Mowme Liver at barex T mes

ater th 1) Inecxlction of 4 x 10 EA fich
Axme Tumow Cells
Time
frer

Labelling fadex (%)
. Pareachymaleslls  hpdier cefs
(Range}

Lon Aiean! Range) Moas:
o Vo (Rasg) 1
o (0103 Q. (03-04) D4
1 (@309 08 {0M-2.4} 128
13 ¢4 08 O8 (28-30) 18
12 L% B 1) it (1.2 2.3y 7

Nunber of parenchymat or huplfer exfls abelled
whth S thyrnd pe i relation to the awnber o

wnlabelled counterpasts expremed In t.
§ Mewaof 2 3 omier p e

23]



Fig 6 Noclele scid ratio (mg RNA/
mg DNA) In Tver cell pudd iscbricd
trmour-bearlag mice at vedom
Umer after o ip fnoculition o
o5 4 % 10% Ehrlieh rxclter tumoer erlk
Boars & SEAL (0 = 3)
[=]
~ L
< 04
z
o
Q3r

o 2 4 [} 8 0 12
Days after tumour Inoculstion

20—
18+
LI
{ H
-g 144
2
1.
% Ld-
} 2 ]
Fig 7 Spermldine concentmtian in ther
of trmour-bearing mice at verioin times 5 uL__J

after the Lp Inoculadon of 4 x 109 2 4 6 8

arout 1, *
?;&T (T&E‘()l celn Meazm Deys after tumour inaculation

scems possible that spermdine w Involved in thetial systrm, Le. the hupﬁel’nft'.::. lDR:-‘
the observed acoumulation of nuclear RNA.  mour antigens, and a respome {: e
The changes observed (o the liven of chrrmll:tlhtoﬂwmmou!bu}:ﬂtﬂ-
wmour-benring mice may reflect both an  proent study u-nnveruel-&:lmu:lmfd
mmunological resporse of the reticulo-endo- relatively constant during the entire growth
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Fig 8 Toul emount of protein fn —’——_—*__—__‘
eellire macites find (O—O) and 0.5+
I ther (@—@) of tomour-bearing
mxo at varioms times after the Lp.
tnoculation of 4 x 109 Ehrlkch =
e heowoar cellx. Merw + SEAL
(am9) OAL
- 03
2
c
T
3
a2t
o1r

penod (ot shown) The percentage of
Kupiler cells abelled with *H-thymidine was
3 per cent at the most dunng ip tumour
Frowth (Table 2) bemg 14 per cont dunng
fowth in the g (Beserge & Kudesh
lgsl)nmthennmm\olagialrapum\m
comsiderably Jower In tumoun growing Lp
than In tumoun growing in the longy The

"N thymidme was maxmally 11 per cent
(Table 2) and, in the same range a3 the per
temtage obtalned when the tumour grew m
the bungs (Baserpe & Kunclesh 1961)
Beserpe & Raneless (1961) observed that,
¥ accordance wuth the higher proliferating
wtviy of tho Kupdfer cells in relation to the
wceeciymal celh, the rawo of parenchymal
et Kupfler celly, which was 0.8 fn control
wice, rapidly after the Lv injection

i

12

LS

o

. M "

7 4 6 8 1
Days sfter tumour Inoculation

of the Ehrlrch ascutes tumour el from the
7th day and oawards, the ratro was spprox-
mately 0.5 In the present study the changes
In the ratio of parenchymal cels Kupfier
cell were conuderably lems pronounced. Thh
observatron 1 1n accordance with the fact
that the profiferating activity of the hupifer
cefls was much lower In tumouns growing Lp.
than In tumours growing wn the lunga The
rato of parenchymal cels hupffer cells wns
065 in control mice and decrrased only
slghtly after the Lp. Injectzon of the Ehrlich
ascites wmoar cels. From day 6 through 12,
the ratio was approximately 05

The moderats incTease in the mte of pro-
Iiferation of parenchymal cells and hupffer
cells cannot accoumt for the obeerved incrense
in the nuclear RNA content. To explain the
ipcrease in the nuclear RNA coatent, the



additsonal phenomena to accompany the as-

ates tumour growth have to be conudered,

s

P

for , the d synthesis of such
plasma proteins as accumulate in the asute
flud (Fig 8) In general, the increased de-
mand on the liver by the growing tumour is
probably the mmjor cause of the increase in
muclenr stability and in the accumulation of
nuclear RNA, Because of the parncular prop-
ertes of wpermidine 1t scems likely that the
cellular accumulation of spermidme may be
involved 1n the stabileraton of the cell nuckes
and 1n the &ccumulation of nuclear RNA.
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THE ROLE OF THYMUS FOR
THE DEVELOPMENT AND PROGNOSIS OF
HYPERTENSION AND HYPERTENSIVE
VASCULAR DISEASE IN MICE FOLLOWING
RENAL INFARCTION

Vv Graxer Sverosen

The Unhersity Enmtitute for 1 Medicine, Copent Denrmark

Sueohen, U © The rola of thysvos for the denslopment and peognosis of hyperttwdoa snd
\macalar disease B mics following reual infarction. Acta path. microbiod, scand.
Sect. A, #€ TI-M3 1975

Zartlal infarciion of oo ladney azd coutralatersl nephrectoczy wa followed by » rspid and
dignificant Increase in biood pressrn both m halred mics with % normal thyms function and
m oude e with groetieal aplasia of the thymw The bnel of blood presrs and the proge
mads west pot miloenced by the presence of thymw within the flot 3 monthe sfter partiad
infarctions of the KHdney but » dyuidicantly more proouounced mcreese y blood prosers afier
+ moohs wi obeened in a wmall yproup of heimd mice than n o simlady trested waall
woup of wude mice A marked degrwe of round cefl inffitrathon around wptvarenal arterisy wa
eely focent m the hared mxe commencing 2 montha after partiel isfarction of the ldney
Dryraeraing changes sere ohared ba the Xidney of tbe fubred mue 24 monibs alter ine
farcton Lary few of those besioms wern found in the sade muce. Attempts to tramfer the
Mperiemon by means of viable hrmph pode ceth from hyperteruhe donoss to normotenash e
agenew reniplents falled. The resuhis wpport the armunpuon that high smivas ascular prowerre
mdoery thymur-dependent immure roectiom Kgam® ecbetances 10 the  meular walls which,
fom, ey have s prognoste sgaificance e resulls gh e auppont for (e seumption that
the trelwr phase of 1he hyperieonon which foliows partial nfroction of the Kdoey awd comten
isnal aephrectony w thymus-dependent

Kry words Nyperumnmon thymms renal mfarction,

Utk Gernee 8uendwn, The Unnenay Toittote for Experiaents! Meducine Nocre Al 71
DR-2100 Copenhages @ Denmark

Xetened 10 73 Accepred M m 7% cellular rencth
Easdence that thymu dependent momune In means of “M‘Y mmﬁcm"m
:ﬂﬂ-rom have pathogenze impertance for the  either acute angiotensn- 1T byperterane donar
o cell mftraton acound hypernensnely  mts (9} or chrome Goldblatt 9 kidney byper
m‘hhm\mm!mapnmu mmzdoaornu(!l)wmmm;—
1 %31 possible o transler & changed  genere reciprents, Further suppert for thix as.
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sumption has come from expermoents 1n mice
with either DOCA and mlt hypertenmon (14)
or Goldblatt 1 krdney hypertenmon (15)
which a marled difference n the degree of
round cells around arteries in the
heart or the kidney was found between
athymic mice and thelr normal littermates.
Okuda & Grollman (8) (1967) reported
that the level of hypertession 1n “Loorms
hypertenuve” rats (one kidney partly in-
farcted and contralateral nephrectomy) was
lem prooounced following thymectomy com-
pared with the level in pon thymectornmed
Loomu hypertensive rats, They further found
that st was posible to tramfer the hyper
tensian by means of viable lymph node cells
fram these hyperteuive rats into nanmotentve
recipient mts, which were rendered immuno-
logically tolerant by neonatal pre treatment
with ddnor rat spleen cefle It was proposed
that the result gave sdded support both to
the cohcept of an mmmunological mechanum
as the basis of this form of hypertenuon and
to the suggestron that a spnilar mechanhm
may account {or some formm of human hyper
tennon which accompany destructive lenom
of the kidney (8)

The am of the present study was to com-
pare the degree and prognosis of the hyper

would seem nutable for this investigaton be
cause of the exbitence of 2 mutant nude
« strain, which lack recognmble thymu true
« have no or nearly no (10) thymus
derived lymphocytes, a3 eximated both by

#~lunctonal and hetological cnterm (for Iit

terature see 11)

Furthermore 1t was investigated whether or
not 1t could be confirmed thst Loombs hyper
tension can be amferred by viable lymph
node celks. For ths purpose, fymph node celks
were tramferred from either Loomn hvper
tenarve or normoterane donor mice to syn-
genexe normotentive recipent mice.

MATERIAL AND METHODS
The lnvestigation was performed In two party,

Part 1 Stwdies Elncideting the Importenes of
Thymus for the Dogres and Proguess of
Hypartension and Hypertenome Vascaler Diswen
Animals outbred NMRI mien (SPF GL Bow
haltgaurd Ltd, Denmark) of both sexes, 20-25 ¢,

‘The animals were di ided Iio groups.
Grosp | 20 nude and 20 baired uniowched
control miee 10 males and 10 femskes {u exch

Five micron thick secuons were cut
wlLbLhn\mG:-mHm(\:’g,l;{)mn:;:;
perlod: PAS) «aln

i i ) the boart and the
arcuste/intertobular arteres 8 the kidwey wert
graded  semiquantitathely aconding ko phoic-
grapbed scales from 1+ to 3+ in which & 1+
“ﬂﬂllfrmﬂhnnrlndalhrqnmwi;v
rcwdanh:ldtndd.ndnamzlmn'h(“l)

Pert IF Stadses I cideting the Abibty to Trerger
the Hypartension by Lymphk hode Cels .

Awmals SFT [nbeed Balb /A and C
male pi¢e, 20-25 g {rom Ol WJ-:P
Dameoark, werw led mowee pefiets and recers
water ad [thil =

Shn trensplaniatf 8 wxs ptrfarntd’:‘lf”"
the degree of it ty by prafusy mear

of approwmately 10 X 10 mm skis from
iy Sl thorscic. wall of recpieste. Grehied
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grester {p<0005) than in the haired mice
(Q.35 -+ 003 per cent (range 0.83-048))

AMicroscopu mpestigation the heart bidney
and pancreas 1o vascular discase.

Group 2 Loomus hypsrtensae nuds and
hasred muce Only muce surviving the fist
48 hours after the operatwon are mcluded in
the matenal. The mortality withn the first
48 hours was the same in nude nnd halred
e (35-40 per cent) Later only few mice
died (around 20 per cent, equal m pude and
haured mice) Fig 1 a and b show the mean
blood pressxres 1n the mude and haired mce

rewlts,
[he par cent Jes | waa mwed a3 mdkcative for
o Eiffermees.

RLESULTS

Part 1 Studies Elucrdating the Imporience of
Thymas for the Degree aud Progoas

of Hypertennon and Hypertemsace § ascxlar
Dewase

No thymes + as found 1n any of the nude
:l!lrrdfmccdmddtmcdnmmlnwm
w. t
nmmhmlrm,mbnnl the thymus was presen
Grup 1 comtrol mice the mean blood
P m mice of both sexes was the mme
P203) 1n the mode (114 = 14 mmilg
15D} {range 90-140 munlig) ) and the hared
=E (13 % 13 mmlg (rmange 90-140
Znllel} The mean relatiee keart weight tn
g‘&"“d!mknd(ﬂmkmmﬁAﬁt
PeT cent (range 0.35-0.54) wgmificantly

pared with the mean blood presure ob-
tamed jn the control groupe of mice. It i
scen to apply to both groups that the oper
ation Is followed by a ugnificant increase 1n
blood pressure, which also vaned gmilarly m
the nude and haired muce (p>003) wmtl
dry 90 However at day 120 a mgmficant
difference was found the haired muce show-
mg a more marked secondary increase 1n
blood presaure than the nude ones. Ths mean
relative heart werght wus sigmficantly -
creased both fn nuds (050 = 004 per cent
(moge 043-053) p<0.025) and hsmed
(052 £ 004 per cent (range D45-0.56)
p<0001) rmce already 5 days after the opor
atlor. The relative amount of infarcted kad
ney decremsed from around 45 per cent (day
5) to around 20 per cent (day 120)
Mircroscopic mpestigation the heart fibn
noid mecrasis (PAS posttive depomts in the
entire thicknem of the vemel wall with Jom of
nomal stroctures) of the whole circwmfer
ence 1u the rmall arteries was obeerved both
in nude and haired mkce 5 days after infare
von. Later only fow nude and hamed mre
showed increased PAS pasitrvity of the vemel
valls [xfarcts of the heart muscls were found
1 8 of 35 (23 per cent) haired and 6 of 31
(20 per cent} gude mice. Increased numbery
of rownd cells of s morphology like that of
or meonocyles, around damaged
-n:nc-wertfumdm.’zhmmdmka@wlth
3+ and 3 with 2+ cellalar reactioms)  but
not ln any of the nude mice Tocreaned
amots of Connective furns fibrils concentre
around the anercs were observed both fn



nude and haired mice In which hypertennion
had been manifest for more than 30 days.

TABLE 1 Roxwd Cell Inflliration Areuxd Intre-
onel Arteres

A. Interobularie/xrcual
Dey bt
ouds mice hatred mice
+ ++
+ +
3 + +
+ +
+ +
+ ++
+ +
15 + +4+
+ +
+ +
+ +
+ +
+ +
%0 + +
+ +
+
+
+ ++
+ + 4+
+ +++
+ +++
60 + ++
+ +
+ o+
+ 4+
+
+ ++
+ +
0 + ++
4 + ++
+ +
+ +++
+ o+
120 + +++
+ o+

+ 4+

Thndqﬂ'eofmundctﬂmblmﬁmuumdme
interlobalar/arcuate arieries In (he idney of Loomls
hypertensive © de and hamed mice. The day -
djumuwh:chumonlwr;-mdmlnmbntbn
mkmllm-cdlnd,/\mﬂedd.qmdmund
cdhmfaundlnha}ndm}cecunmnchuﬁﬁd.lyi

after partial infarction.
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The kidney [ibnnod mecroses were ob-
scrved in a few hamed mce In the araate)
interlobular arterres. Table 1 shows the mam-
ber of round cells observed around these o
teries. No nude mace, but 18 out of 36 hafred
mice showed increased mumbers of romsd
cells of a marphology like that of lympbocytes
ar manocytes (10 with o 3+ and 8 with &
2+ cellular reaction) {Fig 2 A and B)
The round cell infittration m the haured mce
way most provounced after day 60 Increaxd
amounts of connectivs fusue fibrils concentne
arourd the artenes were found both 10 node
and haired rmes which had had hypertension

lenons comsnting of partly hyafin-
ed tufts, and interstial flbroses were ob-
served frequently m the hawed mice {Fig
2C) Very few of these lenors were
in the nude mice (Fig 2D) The pencress.
no vascular disease.

Part 1I Studues Elucidating the Ability to
Transfer the Hypertennon oia Lymph Nedt
Cells

Skin transplantetion All mxe sccepted the
pografty and haur had begun to grow at the
terminanon of the experiment. All L]
were rejected after a medmm trme of 14dns

In the groups of donor muce & ignlficant
dufference between the mean blood presiT
and the mean relatne heart uﬁg:}l’e\:‘::‘b;
served 1n the of Loommn
and nummlgxrﬂw]?]:u(()ml) mice (Table
2 Aand B) Tbckxinevm.futt\-n.rtdh“
tween 20-50 per cent of the kidney
hustological imuestigation showed vascular di-
mxlndwheanlndlrd;ydofb:;“w
hypertemive muce as described 2
ax no vascular discase was obrerved (2 any of
the normotermve donor fmice. Table2Asnd B
o trer vbow that 13 and 40 days afier 0=
cell transfer no mgmficant difference in d:‘
menn blood presure (P>
recprent mce wich had recewed ol
eytes from Loomb hypertemi® ard 10



TABLE 2. Effect ¢f Lymph Neds Col-Trongfer on Aleax Bload Prowsre axd Moex Relative Heart [oight

A Moax Hosd grecnr

Dooon Reciplents
ean BT mea BT (mmHg + SD)
Tree (mmig £ 8D) 13 days 40 dayy
Loow:s kypertensh 152 % 8 (39) 138 = 10 (10) 187 % 11 (15)
i {racge 1405170) (range 120-133) (range 120-160)
Kormoteoeve mics 177015 135 = 8 (10) 152 = 7 (11)
' (range 115(_140) (range 120-143) (renge 135-140;
B M o relatlos hoart waight
Dosors Reciplenty
mean relative rtan relath boart welght (per cent + 8D)
Trm @m) 13 dapn 40 days
Lcacn brpertenatye wnice 048 £ 004 (19) 044 % 0,03 (10) 049 + 0072 (13)
(ramge 0.42-0.36) (ruoge 0 $0-0.48) (renge 0 40-0 47)
Rormaotead: o wice 043 004 (15) 042 002 (1) o4 = 0am (11}
(reoge 032-047) (range 0400 44) (range 0.40-0.50)

Lymph node calle (2330 x 10%) from Loomis
 ormotcoghv e recipmnt mice, Blood

dotor milce were grom

hypettenstre traper{itneally
and mean relathe heart welght were measared 13 and 40

pressure
et tAct treatoent, 8D standard deviation, Numbes 10 brackets number of mrice.

»bo recened cells from nor donor

d a

e could be obwerved Stmitarly oo differ
¢t o the Mean refative heart weghts was
found (p>01)

Histologucal inzestigations of the heart, kid-
ooy and pancreas of the recipieats revesled
%0 vescubr dhease, and epecdly no in-
cremed celhular rmachions around the vemels.

DISCUBSION

farction of one kidney and contra
were mapudly succeeded
b"“ﬂlrﬂmmdimﬂurmmbloodpr&
*¢ both in athymic nude and normal haired
"¢ The Course of the bload presure cune
(P8 1A and B) in the firet 10 weeks was
ﬂ*mhﬂ“”ﬂlﬂdb’y‘adtninm
g the gai] Plethysmograph method for
Toxing the bood preaure (2) The result
'm”}"‘f""nﬁfhypmn-hn B in-

Pan 1y
Lamera

P of the presence of thymus and
thymus-deened lympbocytes, at Seart m the

hypertennon
The snduced hypestenaron was of
benign ¢pe {few beart wnfarets and spon-
taneous deaths) both in pude apd hared

Goldblatt hypertension prevwutly induced
(18) Tbcmhthelmcuftbchdneymj‘am
was the sume m nude and haired roice. AL
though the mean blood presure vaned o
larly in mude and haired mice, round cell yn-
filtratiors wround the interlobular and the
arciate arteries of the uninfarcted part of the
Kidney wms found caly In the hared myee,
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rig | Tha mean Nood prosure = SEX (standard error of the mean, student's t test) in nwde (A)
mﬁ(n)mﬁmwmammmmmwmmmmm
indicates the mean hlood presmsre [n the nude (A) and the haired (B) control mx  * SEL Alier
d.lyl.udplﬂunl(p(ﬂ.ml) wmmmmwmdmenu&md-kmm)
mice wia obserred. Number in brackets number of mice. *#* p<0.001 ¢ p<O03 (Mudens

In the kndney of a hafred moass (A) aad & wude mouw (B) 170 days afet
docy and comralatenl nephrectoery xnﬁ(m PR nxmd‘n d*ﬂ”“'h -
tve change, comisting of g} changes and dllated and degrers

moase kidney (C) Tn the kldney from tee wude mows (D) 32
PAS aslamg 140 x (A and B) 56 x (C and D)
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3 hamed muce, contrary to the rematning 4
nude mice which had a mgnificantly lower
blood pregsure and no vascular disease in the
kidney Two out of 5 haired mice died spon-
taneowsly at thiy tune, presenting marked
degencrative changes in the ladneyr Thess
degenerative changes in the kidneys were ob-
served only 1n the hared mics wm which
hypertenzion had persted for more than 60
days, being most marked after 120 days At
this tome they could be responsgble for the
obeerved difference in blood presure in nude
and haired mice in a way smilar to the effect
of vascular disemse 1n the untouched kidney
of Galdblatt hypettensive raty (3
17) 'The changes in the kidneys of the miee
observed 1n the present study were morpho-
logially omilar to schaemsc changes (7)
and to those found to occur i DOCA/slt
hypertensrve muce (14) and rass {12) i the
untoyuched kidney m two-kidney hypertensove
rats (16) end in the unmfarcted part of the
kidney in Looma hypertennve rats (6) Fibn
nod degeneration and the necroses of the
arteries in the beart were only found 1n the
mrce mvestigated 5 days after infarction of
the kudney pomibly due to the rapidly -
cremsed blood presure (for llterature see
Grese 1966) The finding of a mmilar mcrease
1 blood presrure following partal mnfarchon
of the kidney in athymuc and normal mxce
disagrees wath the findings obtnined by Okwda
& Grollman (8} who observed a mgnificantly
lower blood pressure in adult thymectommed
Loomus hypertensve ratv than m Looros
Yhypertensrve mats with untouched thymue
Tramfer of vizble lymph node cells from
Loomis hypertensne danon to normotenstve
tyngeneic reciptents was not followed by any
increase either 1n the mean blood pressure or
in the mean relatve heart weght of the
reciprents. Nor were ary round cell infiltra-
tons found m the organs from the recsplents,
Thxy farlure of transler of the hypertenmon
in controst to the succensful tramfer in rats
found by OLuda & Grolimen (8) This ds-
cxep:mcycouldbcdmwlrptcmdxﬂcmtc,
but the interpretation 15 difficult, since Olude
& Grollman did not mec inbred rats, nor did

M2

thoy control the degres of the talerance which
they beleve o have induced, and firally 2
hustological description of the orgent m the
donorandmczpmlmhmmm
The present Investigntion supports the en-
dence obinined by way of acute angwotensin 11
hypertension (9 13) chrome DOCA/mh
hypertenmon (14) and Goldhlat cne (15)
oc two- (13) kidney hypertension, namely
that high ntravascular presurc rols m
t fmmune reactons agales
substances m the veesel wall which become
antigeme when high introvascular presore
occurs. The possibality cxsts that the rumune
reactoms dunng proonged hypertension, s
a secondary event, could induce progresne
mchaerma of the kdocy dus to the con-
stnctions of intraremal artenes, of. cedem
of the media with decrepsed matio wall umen
{we Fig 2A) In this way the oomuoe re
actions may have a pathogensc mupartince
for the development of hypertermeve pephro-
pathis, and for & secondary inerense m blood
premure of prognosnc mgmficance

The suthor is gratefal @ Mise Lesbeth Oben for
ber aluable tochnica) ammtrace. This work w
“‘thﬂnﬂ&ml&bn&dlhh‘lﬂr
searck Comncll and I gensar Se ¢n Alfred Avder
#em s Foundatron, Fredenlmund
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PRESSURE LOAD

Annx Lyunogvist Gueeur Umor and Sturs Cakrsson

The Institute of Pathology and the Department of Thoraele Mediine harolluda ajukhow,
Stockhalm, Bweden

Ljungqvist, A, Unge G & Ca bron, 8. The myocardial capillary asculatore in exercisag
ammalt with increseed cardise premure load. Acta path. microbiol swand. Soct A 84 244-246,
1976.
The myocardisl capillary resction wis studied {o pormal mts subjected to mimming eeerche
and in rat o which sortle stenosls had been produced ar arfous time ntenvals befors the
ing cxerche was The dama obtaloed ndicated that neeformasen of myo-
cardisl capillaries durlng swimmling exercise occured anly 1t wathout aortic wenoshy, Tt b
concluded that a heart ubjected to an increased preseure Joad 1v lem abie to rewpond to &

supermpowd yolum load by &n increase [n lts caplllary rupply than 1 & mormal heert
Key words Myocardial caplllarder wxerclie sortle rtenovs
Ame Ljungquist, Department of Tathology harolinks sfukhuset B-104 01 Stockholm, Sweden.

Recefved 24073 Acrcepted 24175

In earlier studies of various forms of car
diac hypertrophy different reactions wero ob-
sened in the myoeardial capillary vasculature.
}Thus,  neofonmation of myocardml cpil
lanes was demonstrated in cardwc hyper
trophy secondary to exercre (Petrén et al
1936, Tittle ct «f 1966 Leon & Bloor 1968,
Tomanek 1970 Ljungqrist & Unge 1972 and
19731 whereas no such vascular reaction was
olvened m curdiac hypertrophy induced by
eortic  stenoss and  arienial  hypertenwan
(I jungqrist & Unge 197 and 1973) Thee
finchings rawse the queston whetber swimrmung
exereme will gne rae to a capillary neoforma
ton 1n hearts v heh are afready under in-
creaved presure load from sortre senoss or

1
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MATERIAL AND MTTHOD?

Tuenty-nine female SpragueDan! 7 rats were wed
fn thew experiments Fn of (he maty were &
¢l ded bowmer due to techn al f dlures, The nib
werr bowed b cages with 3 rat esch and wert

en laboratory diet and w 1 ad bdam
ﬁww,-um «d by the ppl-

eatwn of a 05 mm wide al er | pon the

|ng worta mmmedistcly below the Suphrago.
The arumeh were dh ded o frur grospe

£ ravs were hifled b oweck afier e opeh
ton, Dunoy the Lot 4 week the rats kad
been mbjected to swimm ma  xrreise for o
hout each duy 6 d ys per wrck  perviowly
descrbed (Lyw go i & 1 ¢ ""7)&
Six rats were Lilfed (2 weed afier oper
stk and after they had been sebjected
o [mmang evercee d o the lest 4 weekr
1l 8 monopemated pormal t meT

for 4 weeks

1

1



T¥ Sx sovoperaed and pos-exercised
it sersed ss controls of groups 1 HIT

AL 13ty wirn of identical age af the time of klllng.
O the kast diy of {he experiment, the body weight
of esch mat was determined and 2 pCL fHohym-
Wy body weight was injected [nirapetitonently
{specttic scuvity 30 CY/mi{ Amersbam Englend)
The rats were smaesthetized by intraperiionesl in-
jeciwm of Mambuisl, The aoria was exposed 20d »
extherer brerted aod directed towards the hesrt.
Frustion of the hesrt wa pevformed by perfusion
1o Ut oxtheter walmy 1.8 per vent

TABLE 2. Ledelling Indic o Myoce diad Cepl
Lery Wil Colls after 35 Thywodn  Injectsons mts
Raets with 4 18 Stemons Th owgh 2 6 3 ks
end Subjecied 1o Sucvmming Exercise duning the
Last € Waels (Conp 1} x Rwis math fortic $1

mosms Th oxghont 11§ ¢ds Inclndong 4 T rminel
Woeaks whes they more Sublected te Evercuc
(G wep 11} and 1a Rats Subjectsd t 41 ok of
Evareise oxly {(Groesp 111) G onp It 1z Compassd

#f Nermal Cont ols

wiation taffered by Na-cacodyla

ing thy peveedars the antmah dwed T hears
were misned, the aude dmected away and the
el potion of the hewrta weighed for de
termisation of the

with Fodak AR 10 film for sutorsdsmraphy ac
cwding 10 the wripping film wehnique Tha Olm
seve expewd for 28 days ac + 4 C, dndoped In
Kadak A 198 andt fixed 1n hadak sod fooer The
srctowy wern then taued through Gw {dm wth
Saemasarylin-coun,

*n w5 wquare fiekd. TH tepmddine
Blelled copdlary wall eells from M0 fuekds werr

TASLE | Hewrt Bady Haght Retier ( < 10003
RM Witk Asctie Stem w Preastugf 61 ok
i Sxbpe 1rd ¢ Swvmmong Facr 5o & nng the
Lea 4 Week {(Growp 1) Pai xh Asnt
Ssman Thoonghumt 12 4 b T ledeng € T
onel Hiek whem they were € bpect A1 K ercoe
(Cromp 1) ad ow Rt Swbpe 1 4 5 Baccm |

<riunicn Group No. ol rats Index

¢ 1o pH 74 Dar 1 & 490 % 103
1t s 0L 104
1 & 40 % 175
W s 4404 183

Tho Gyures mo meams & 8E.
+ Kignificastly diffevest frowm control  (p<0.001)

counted. The prvedore wm sepeated oner, and
the mean of the two countmgs caleulsted. Clame
freatwon of caplllary wall cells was dooe according
10 ihe ame cotena w thow dewntxed by Lisag
grot & Lge (3973) The materud was coded m
order that the sxaminer sight seman fnoeaat of
1he history in exch case

RESULTS

The heart/body weight ratws of the arious
groups of aty are shown m Table 1 It op-
peare that there n a sgmuficnnt increase of
the mtos | = oapdiae hypertrophy) o the
experumental grovups 11 and 11T as compared
wath ratsy 1w the control group IV but not m

8 Lty (Creup 11 ¢ wp f1 (omposed  PE CPmEntal @i m group 1 Further
o Pt ol # eooee the degrres of cardae by was
ugnificanth  hgher wn group 1T than 1
Grrap No of et Ravo group 11

In Table 2, the labelhng indices of myo-
W s TITOH ol apllany wall cells m the aarioon
] N Lrp3z ops of ran are Intrd. As compared with

n . RIETED

D frwes re grame SE
:‘&‘"’“ﬂh 4 ifervmt from emtrob (A04 >

l:g]hmu didleremt from ontrol 001 >p>

the control rats in grouwp I\ the increnss
isbelling ndex v fughly agnifucant in vt 1,
group HE s indweat ng a capillary neo-
formation m thexe hearts. Ay regards the ray
wn groups §oard 1] howner ™ nTease m
labellng index w ax recorded
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DIBCUSSION

The results of the present study have con-
firmed our previous observatiom of the fact
that swimnung exercise leads to a ggnificant
degree of cardic hypertrophy and myocardul
capillary neoformation i rts {Ljungqout
¢t al. 1973) In our previous studses, capillary
neoformation wos found to be at o low level
or non-<xuting 1n cases of cardwe hyper
trophy induced by aortie stencaw (L st

were any obviows mgns of myocardal me
sufficiency in the expenmental animb re
corded. The absence of an adeqmate repone
of the myocardium and its vasculbar sapply &
an increase in volume load 1n mty with ar

ciency fimlly will develop in these anmmaly

et al 1973) -

In the presence of aortic stenosm, the heart
B subjected to an mcrease 1 presaure Joad,
during swimrming exercrte being mubjected to
an ncrease in volume Joad. In both condi
tons, the myocardil bulk will {ncreass to
meet the increased functional demands. To
Judge from the present observouom, a rela
tively moderate degree of cardiac hypertrophy
mduced by pressure load will not be further
fluenced by a sy Increase m
volume load, the ultmnate degree of cardiac
hypertrophy bemg ngmficantly less than that
induced by an inerensed volume load alone,
Tho suggests that the type of cardinc hyper
trophy induced by an increase in presure
load h bamcally different from that resulting

from an increase in volume load and once

Tht study was supporied by the Swedith Medied
Research Connail (profect No. BIS-12X-16) ad
the Retearch Funds of Earelmsts Tustitatet
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mqu\mydchrmkmbtmbc\ﬂmhrhaﬂdmhs ITeeland wa Imentguted vis
ftopsas performed from November 1963 through Decessber 1074 Dazriag this period, shout
Xl&wkﬂmdendhdnLhundlﬁm‘ndddﬂtnd!ﬂjmemtd‘hmnmLn‘
chaded in tha stady A satomy muales ootrmbered ferates by 2 1 The frequency of calellie

2orwndly tricwapid -hmuawaﬁwmuam:lpumw\-hu-xm
“Mf&.]n&Smm‘dmbmuthmknhtuude
wwuwr“m:txb-muukﬂmmth  functional

udhm,huunumnnd-mdwmmdﬂcmknmhhaukmud\mr«

& owaa
IM\MMKA‘-@L&MWM
exmnbned.

-utmdh!-&p«mdlhb‘m

Kry wonds Nowchewnsck vahular heart doess miopwy study  calfie wontlc senoeis
wﬂm‘mwo(md\ cakesfled mitral amotes

JM!WWMMW Post Bax 130, Reylyn &, Teeland

Botvne 1075 Accvped 10l 75 vaboular deformines, calafc Mt stenons
frequency of chronie vahular hewrt  and calafied mitra) oy,
dnauam,,mhndmls)mnohgund
%mm:dxd M wnes of autopees
M‘:Wmhwmdmm MATFRIAL AND METHODS
# LBﬂﬁnﬂa{kcbnd_Apaymmdm The collection of the ma
terisl presenied bere
?dw«no(tb.rnmcrhnmtr\ahuhr dtnﬂndndﬂajm-rmmuywbnshcd:-p:
""“d*uwhumuybmmwrm on chromic chermate *alar beart dlesse and
:”mherducrhnﬁtm}mrhmnkm}m @ 'd““'hm*ms"n"“’dh"
diwases found, 1o congental sorte From November of 1983 throwgh Decernber of
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Males
Calcific aortlc stenods 6 “ 130 18
Tricuspid 45 47 92 257
Bleurpid 29 4 3 69
Unicommusurnal fusion 2 3 3 0.14
Deformed sortic valve withont ealeafic stenosls 7 4 2t 0%
Blemspld 8 2 10 o
Unkcormm!sural funon 9 2 1 o3
Calcified mitral annulus o] 49 n 152

TABLE 2. Prevslence f Nom hewmatic Asrtie | alvala Heart Distass 1n Ieeland by Sex par Hudied

Cakeiflc sortle stenosts 1n tricusped valy o
Caleifx aortic stevons in beciwpid ahes
Caleific nottic stenoais, all types combined
Bicwpud mortlc  alves, with and without
alelfic stenons

Aales Temales
1.88 152
1.2t 033
517 450
134 0¥

1974 about 12400 Icelanders dled at the age of
16 yeans and older and 3578 of these, correspond-

tested with the fingern and was conaidered to be
pormal when the come fell eadly
sortic wall The grade of stenoxs
from the obsery tlon of the val lar orifice
the ngdity of the (hrotic and calclfied cuspe
ealeificanon of the mutral anonla was
palpation and tranmers cuts through the
bawe nd ann Ims

RLSUITS

Table 1 thows the obeentd non-rheumatc
vahular dreenses. The biowspid aortic valves,
whether asociated wath ealeafic stenost or
nat, were afl of the common type with two
free commumsures and two cugn unequal
soe the larger with a mphe extending from
mear the center of the ciap acrom the sinus

248

of Vahalva to the aoctic wall The vahes
with unicommusural funon had three cusps
o(cqmlm:enndmoof(hennpsmnd—
herrmfurlh\glhurymg{maﬂm
0.8 cm.

In 92 hearts, the calufic aortic stenodds
mvolved an otherwme normally fored ik
cuspsd vahe. In 38 hearts, the cakeific aortc
stenowis was superrmposed on d formed vaken
Le. biwprd valves and valves with an une
commusural fusnon. Most of the
valves in thr group were m males. Towentr
one hearts had bcusprd or uniammimmaly
fused nortie valves without fibeoss aod al
afication, 1.t the cusps were nocmally thin
and plmble. Males outnumbered females 10
both of deformitres.

In 5;3252 the unequal repreentaton of
the sexet in the materml 1 tihen Inio 3¢
count Calcific sortrc stenosis in
valves was more common i feaules and rak
afic sortic stenosls 1 bicinpd vahes w3
more common in males The prevalence of
caleific gortic stenosr, all tvpex g
was higher 10 fembes. The prevalence



TABLE 3 Merphologicel Gradss of Twe Types of Celcifis Aertic Stonodr

Makes Female Total

Trh:z:uh- n ” “
Modersts 12 9 2
pageis 6 10 16
Uncertain 4+ 3 9

Blewpid and micommtsumally

fued vahes
rad 12 3 17
Moderato 2 2
Severs 4 1 3
Uncertain 13

bacuspid aortie valves was three tunes as high
in males as 1n fernales.

The sortxc stenoss was mild in about
70 per cent of the bearty in which such an
evihation was attempted (Table 3) Most
of the moderately and severely stenotic valves
were incospud The stenom was pot graded
In & Kttle over one-third of the aortic vahrs
with pre-emisting deformites which may ac
count for the low mumbers of modemately and
s orely stenotic valves an that groap.

The sverage weight of the hearts was
bigher with each grade of Increaung calafic
sortic stenash (Table 4) In the group of
bearty with deformed sortic valves but with-
ot alafic stenosts the average weight was
above normal in both sexes which suggesty

that most of theso mortic valves wers func-
tomally stenotic although they felt soft to
palpation Five hearty ouly in the latter group
all in males, welghed Jess than 360 gramm.

Table 5 shows that the mean age at death
wis higher among the patrents with calmfle
aortic stenosh supenmposed on a pormally
tricuspld valve than it was among the pa
tients with calafic stenoas superimposed on
deformed valves, The lowest mean age at
death was observed among the patients wath
deformied vabres without caleific stenoss The
oldest patlents were those with a enlafied
mitru] anouhs

Exght patients with aartic valvular doease,
oc 5.3 per cent, had a past medical histary of
rheumate fever Four of them had calafed

TARLE 4 Acer ge Weight of H arts i G ams by Trpes of Disass Oredor [ Stencnis and Sex

Males Feueles
Caleifa acrtsc sepouis n tricurpid vahe
M 497 430
Moderate 517 437
foere 631 520
Caleifie aortic aenosds m biewpid aod
Fcomminarally fosed vahes
M 302 360
Moderase 515
Tere 657 &
B v et umi,
cearsiiscrally fmecd sortic shes
» thowt cadesfic sranons 438 413
Cdtlied cmyra) mxnuhe only 433 158
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TABLE 3§ Age

Distribution oxd Meen Ags «t Deth by Tyhs of Valrsler Diteass i Both Sexes

23— 3
34 4“4

45—
54

Yeuny
63
74

LS

Man
bl w»

Calcifio asrtic stenods
of tncuipid valve

females
Calclfie soctls stenosls
of deformed vatves

males

fenales 1

Deformed sostic valves
withont calclfle stencals

females 1

Calclfied mitral ammalus,
trolated

females

11
12

19
18

N
43 3

?E

Bna

tricuspid valves, three had umcommsural
funoms In the valves, two of which were el
cified and one patent had & caleified bi-
cusprd valve. These 8 pabents were fram 64
to 78 yeans old at death and all had only kad
& smgle epiode of arthntis at the age of 20
or younger without a recurrence or sub-
sequent beart symptoes until a few yean
before death. The enterm set up for the
diagnoss of rheurnatic dusease were not pre-
ent in the hearts of these patents (8)

A gromly calaified mumal annulus was ob-
served 71 bearts, 22 being males snd 49
fernales (Table 1) Most of them octurred
cather 1n amociation with caleific aortic seno-
s n tricwpsd vatves or were an mobited
valvular dmesse and poce were observed in
hearts with deformed aortic vahes withaut
calafication (Table 6 Among the 38 hearty
with calefic stenols aupermposed oo de
formed norte valves were anly 5 or 14 per
cent, with a ealaffed mitml annuhs, but

TABLE 6 Aortic | alow ta Hearts anth Focal axd Diffuse Celcifeation of the M o dnasiws

Focal ealelfleaton Diffuse caleiflestion

of mitra] snnutos of mitral anmue Total

Males Females Males Fermler
Calafic sortic stenas
in tricurpd vah e ] 12 2 14 7
Caldific aprtic senosts B
in deformed val ey 2 1 1 1
Deformed sortic vahex
withont calclflc rtenals s ”

Normal sortic yalve 1




among the 92 hearts with caldfic stenons
‘qﬁmpmcdmqu:d\-ﬂ\uwm57 or
mpcrcem,mkhlu}uﬁedmmﬂmuhn.

DISCUSEION

Aceording to Roberts the troe incudence of
walndar aorte stenokn m elderly persons b
unknown and one of his ressons for ths state
ment was that wild degress of obstruction
may be overlooked at sutopry (16) In tha
udy all grades of vabvuler sorte senoms
were inchaded and the fregoency wos found
to be 363 per cent which roeans that it n o
commoon disease, Thix percentage 1 connd-
ered reprewmtative of the population In Ice
bod, mnce 40 per cent of the mules and
B per eemt of the females who dwd m &
pesiod of over 9 yrans are included. Hodson
conndered aortic valve cakaficatson with age
tn be frequent but not catmg severs stenosis
he quoted Ory & Ut ems wha {ound 29 cases
semong 26516 autopales, or 0.9 per cent {9)

In Teehind, calonfic aorhe stenoss s mose
frecuent o fermales whech confinms Roberts
Tindiogs n & senes of elderly patents (16)
”‘“Ft-immddufrcqmwy to be egqual in
the wxes {(10) but Huwdiom & Campbell
b\mdhmh:hlg}minmda(‘: L]

The bcumd sortee vahve is geeerlly con-
sdeed to be the most common congemtal
malformation of the beart and « occun mere
fevquently m males than i femakes or about
4% (1 7) Portpthree cwpad aorie
¥3hes mere obaerved 1n the 3578 bearts ex
wmmed, or 1.2 per vt with & rooke/fennke
1o of 6/1 Roberts estrumated the frequenc
of the bcwped sortic vahe with and with-
R caledie stencau, 1o spproach 2 per cent
{3} Bacow & Mathews quoted & much
‘;‘ﬂ‘ Incxience bosed on datx wpphed by
withors, sz 034 per cent (71 The tesults
"""Mnxfmrn\amnmmulhl)
o dffer from these found m indn duwativ
Plasted prospectiy e studber.

Among the bearts with colafic soruc
¥Thows 1 thy sertes were 33 or 254 per
o, with vabvey, whieh om the
Tope of Cempbell's xesults of 13 36 per cent

(4) These figurex differ frovn those obtalned
by Roberts wha repocted tint bacusped valves
cccusred in over 30 per cent of pasents with
anatomically poloted sorhe stenoss (55 16)
The difference may lie m the mode of wlee
tion of the material m thest three studies.

Sxteen bearty in thit senes bod s wni-
cormmumiral fusxn in the sortre vahve, In 8
of thew there was an smochied aalafic
nenoshs. Roberts found 7 such vahves in 21
hearty with aalaific sortie steposss {16} The
funcn i congenstal m some Insances and
scquired 15 others and it can be ddficult ar
impossible to datmogush between the two
53]

The bicuyprd aortic vehe 1 anatonucally
srperfect ond therefore more prove to ruffer
from strem which lewds to degeneration ard
subsequent cadafication (5 6) Cakeific sortee
nenons therefore oecurs at an earber age m
such valves than §t does in normally formed
tricusqud aortic vales where wesr and tear
1 commdered to be the wie came (4) The
uncormmameally fiaed aocte valve 1 prob-
obly aho malfunctioning aad therefore more
likely to suffer early from degeneratnn and
calafieation {1 3} This 8 confrmed here
{Table 5)

Some auspid and uncommisumtly fused
valves oxape  degenenatnve and  alafic
changes and fancbon throvgh & sormal Life
mpan. It o likely that ruch vahves are better
{formed and therelore lrm vramed than the
vahes of the mme which become
wlerotie An indradual difference ! reent
ance may aho exut a3 people develop calafic
stenoan st different ages ond most excape
entrely although it » sed that mdcroscopical
degcrmu\tc}nnguanbefumdmmﬂy
lﬂh&nﬂh“mdd-gr']‘hmloo(u‘t
43 beurphd rahey xnd 11 of the {6 valves
with an uncomnrmursl futon were

ssgests that the deformines were caming
rid stevaes { Table 4 *

In thi sener, almos 3 out of overy 4
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cakified stenotic aortic valves were normally
tncspd and withowt commmeurn! fusan,
Amaong 60 stenouc sortic valves, Campbell
found 40 to be tmcupid (4) Rapaport &
Roberts on the other hand concluded m
therr studies that most calcified stenotie aoctic
valves were bicspsd and Roberts pomted
out 1n fus paper that mild degrees of obstrac
tion 1m the aortic valve may be averlooked
at autopsy (11 15) Bicospsd valves are len
likely than mcusprd vaives to be paned un
potwced by the pathalogist, which can explam
the discrepancy between these studier. Thus
about 50 per cent of the stenotic valves ob-
served here were graded as mild.

Roberts found at autopues on patients
with enlclfic aortic stenosn that there was a
difference m the structure of the aortic vahe
in old and young patients. Thin, in patenn
65 years of age and older the nartic valve
was tnaspid in 90 per cent and brwspid in
1D per cent. In patent between 16 and 63
yean of age the nortic vahe was tncuspid m
45 per cent, congemtally bicwpid 1 43 per
cent and congemitally unicwspid 1n 10 per
cent (15 16} Thee findings are confirmed
here. Seventy three per cent of the patents
66 yeans of age and older with calaific aortic
stenoshs had towprd walves, 22 per cent had
trcusprd valves and 5 per cent bad unrcom
mbrurally adherent volves, In the pabents
between 16 and 66 yean of age the sortc
vale was tnewnpid in 50 per ceot and bi
cuspxd 1 30 per cent The 5 patents with
commumural funon and ealaific aortic steno-
us were all in the older age group here but
“Roberts reparted that commumsural fumon
was unusual in old patsents and cammon m
the young {16)

The frequent association of a trreuwspad cal-
edied stenotic rortic valve and a calafied
tutral anmulus s explained by the common
wetsology of wear and tear with age The
lew frequent asocation of a calafied steno-
tic Wowspid aortle walve wath 2 caldfied
mitral annuhn 13 explained by the younger
.gco{tbepuumunndthcpmmmtdc-

tion of the malfunctioning brcwaprd
aortic valve (Tabke 6}
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Acta path. microbiol scand. Bect. A, 3¢ 233261 1578

LIVER BIOPSIES FROM
PSORIATICS RELATED TO
METHOTREXATE THERAPY
1 Findings m 128 Consesutice Now Uethotrevate Treated Patients
A. Nrvroas and F. Povrsx

Depertineat of Demmatology The Fisen Irutitnte, Copenhagen, and
fa? of Pathology k det, O« Dermark

Bylon, A. & Poulen, . Lher blopmies from pecriatica related to methotrexats therapy
! Fleding tn 178 comveathe non-methotcexats crmted patients, Acts path, microbiol. acand.
$eci A, 84 251281 1976

A prospectha mmidy wae sarted fn 1969 o descelbe morphological features of Sver biopeley
from pauenty with evere prociens Among 123 petents eraluated for possibie AT theeapy
Frer buopedes duachoned pathologicnl hitology (madoly fatty change xnd/oc noumacific senctive
bepata) i 31 per cent, The incilencr of pathological ther hismlogy did ot stathtieally
torrelate with peorsasls parampetens mach a3 durstion aod extent. Howevsr statistically wyalfican
forrelation {n< 00001} wece found beteetn (e (requency of patbologucal Liver histology sad
ot facton mich 8 age, cbexty sud dally koholie intabs, Compensm of Urer histokgy
“lth 3G0T  tae &t dor tma of Inver blopey showed that whie ihe diagnortic specifisy of
hhiar e high {1.00) the dignorae vty wae kw {0 17)) Normal valwes of SGOT
thald not be relwd wpon 1o indicate o7l typey of U er pethology A ok idex” ndicating
the pasbaldlity of pathokogical lner hinalegy was doeboped 1t i cokoulated & folkn  two
imner the height (cm) minn weght (L) wenos agr (yeans) mnor 50 (ln case of delly
thohollt 1olake) punw 3 (i caee of cevsted BGOT) To elucideie lner Mistohogy and
Paxslarty to rule owt fibrow and corhous, a Iner blapey hould be perfoed In oy
Mlxn-bm‘m\:bvmm&trumdupdwmhﬂnln'm‘\m

Wiy words Lhey heopues b lolagy peoriads  roek fudes

A Byfory Degariment of Desmatology The Fraen fratmswe D 3100 Copeshagen, Penmack.

Rrorned V1 73 Accepied | 1078

32 1931 £ wbwer (9) noted that pronms
dvappeared  frosn povents with
sithats dunog tresement with

i dows of the fole acd amagomst
‘;:%n&lum”nmudkum
oud antaeonit, arethopenn ( \etho
et wan marketed i the Louted Sutes,
otente (MT\) was then weed to an
R ot for weatment of the mo

snere cascs of peosmia MTN therapy m
ungle weekly orw! dowet of 23-35 mg hoy
bemrtpoﬂrdlocbrpxxh;h\u!gxmin
60-70 per cent of patents (4 15) Dunng
reeent jeorn, however ap increwnng twnber
of rases of bver diwemve prrticularly cavhous
huve been reparied I prorhates during
MTN therspy (1035 6, 8, 14 16 17 18,
19 22 26 27 0 309

In casly 1969 banle infarmapon about the
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TABLE 8 Chief Higtologieal Diagnoses in 128 Liver Biopdes

; Number Fer cent of dungoased

Clrboals 1 0.5
Portal Theoels and aloohobe: tith 1 o3
hisxed changrs {ooo-speciiic reactive hepatits. -
- : g
Faity changs et 4 Ei2)
Moooe! 57 431

Sum 1000
Uwacresful 7

Prorane arthropathy in 12 patients (7 Hulological Findmgs

maks, 5 females) had been treated with
phenylbutazone grven withm 1 year of Iiver
boopey 10 5 panents, and up untll the tme
Irver hopey to 4 patients.
Hepatomeygaly way detected 1 1 patent
Ever blopsy carhosis) but no patlents ap-
peared to bave asites.

The wam clinrcal fladings of pronasy arc
lwted 1n Table |

Among 123 patlenn, 122 had peorias
"“hfl-on}ymcpahmthldnaﬂpsonun

2,

53l peoriass. No patient had arthropathy &

Table 3 presents the chwef hntological
dingnoses 10 the 123 Liver biopses. The de
gree of mixed changes included 4 mild,
1 moderate, and 1 modernte with epitheloid
cell granulomas, The 8 non-spedfic resctive
bepatitis bxopeies were of mild degree, while
the 43 bopee with fatty changes were
amemed a3 follows 26 mild, 12 modernte
and 5 severe. A total of 59 of 116 succemful
Itver bropmes werc pathological, which o
51 per cent (95 per cent confidence Limiy
42-61)

Correlations

the oaly manifestation of pronads, All pa
tents with paorias were sero-
™Rtive (Latex text) In B patients the peo-
l’h\hmﬁtdﬂnrethnnmpercurtofdn
%0 sirface. The menn wrolvement of the
'uﬂnn{::emthpnmumfornllpahmh
#udicd vz approximately 32 per cent (range
298 per cent) wath 38 per cent (ramge
Per cent) for males and 25 per cent
{rite 0-93 per cent) for femaler Visibie
T30 of the face and hands were imvobved
‘H’Pwﬂmism!ﬁpamu,

Laboratory Findings

Table 2 reports the chef renults of lnbora-
T uts at the time of nitml Iver bropry

(1
At bt mrobmal, scamd, Sect. A, M, §

By d analym the following van-
abics were found to be relevant to the chief
hutological dingnoses age overweght, daily
alcoholic intake and clevated SGOT In the
light of these sgmificant correlations, an
mdex Indrcatmg the rmk of occurrence of
pathologreal Lver hutology wat developed.
The mdex was calculated to be the sum of
the foliowing 2 imes the height (cm) mimis
weight (kg) mnw age (yean) mious 30 (1o
case of daily alcoholie intale) and mms 50
{in case o clvated SGOT) A o index
score indicate a high mk of thologica
Ireer histalogy K P

Table4l!m!hecorrehtm:betwem
the index and the chuefl diag-
non.'l'hecm:hlbnhnfc\md!ubch\ghly

satstically significant chisqare 33.9 DF4
P<0.000f
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TABLE, 4 Correlations betrsen the Ruk Inder exd the Chuef Hutolopiedl Dugamges

Liver hirtology mumher of patisnts with

feomin  Noko-
dskindex formation Cirrhoshs miged

flroms changes

non-speclfic
reacthe

fany Normal

change

90-53
100-109
110-119
120-129
130-139
140-149

130-139
160-169
170-179
180-189
190-199
200-209

210-219
220-229

~ococoo

~O~ 30N OowOoOw

210-239
240-249
250-259
260-269
270-279

POCE00C DA00OE CoO~—o
ocoooocoo

COOO~00 OO =M

e —~DO O—~0Oo0Q

COOO NG AR NYO, WHWD -
~OmNBCY AAU—N- NMOQOOO

cooco~an

Sum 7 2 6

-

kA
Iy
3
]

Mixed changes non-specific reactive hepatits and fatty chamye.

No stathtical sgmficant correlations were
found between the chief dgnoses of Lver
hntology and the following varabla dura-
ton and extent of prormm vulgarit, alecp-

. dturbing itchung, oaycholyss, previows n
take of spstemyc corticosterords ar phenyl
Hutarooe or anenic or other pomible hepato-

, -tome medicines, previous galistones, dinbetes

miellitus or pregnancy

DISQUBSION

When this prospectve stdy of the hatologi-
cal fentures of Liver biopses from middle
aged patients with severe pearians was started
in 1969 few papers on the subject were avaik
able (12)

Since that time several reports {Table 5)
have been publshed on the hatologicoal fea
tures of Irver biopnes from psormatics,
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The Co-operative Study (28) had the
largest senes of liver biopses, while the study
of Zacharnae & Sopeard (P shoukd be
emphaszed beemuse of controk, In the other
studees the number of pathological [iver
bmﬂ,,mmllwnllawmwbltﬂm‘
parzon between liver pathology  peamamd

and other varubley

Tn both scodits mentoned above and in
the present study the cntessa for selection of
p;.ueuuhzwbtmvmuaﬂylh“‘“m
hustological evaluation of Iiver biopaes kas
alo bern conducted n the pme manoer
10}
(mmmddrmlhew;::
Study had mgnificantly more panents
owly treated with mstemic corbeosreronds
(23 per cent agalost 105 per cent) Paberts
md’nCo—q:erlLr\eSde“h“}‘”damm
neally stgmficant langer area of the skip sar



TAME 3 Pathelequcal Fixdings in Different St dus of Liver Histelogy in Patients wlth Severe Pssriasis
Comsidered fwr Methotrasats Therapy

Palsiceifin Pe  Numberol  Por Numberof  Per
Autbar blopeles from ~ ceat fibeods cent clrrbass cest
atoalof
peretire St dy  approximate
c‘(‘n) 7 o LA— 4 ns 3 13
Zachonas pprozimat
bid e T @ s 60 o 09
Reew (21) 2933 . 1 30 ° 0.0
e (3) 16 32 2 0 00 2 63
tmapda (1) -1 % 4 160 [ 00
Tebber (26) 18- 19 83 8 429 0 00
Peber (19) o 14 37 o o0 0 0o
Rermgt (22) - 13 5 1 a0 o 0.0
Dkl () L) 100 1 123 0 00
Pedurgiel (20) PO % 0 ) 0 00
A e & 1o 0
Ffors (presentetudy) 39116 51 1 s 1 o8

face involved with peormns (62 agaumt
32 per cent) A pomible explanation fv that
physichans in the United States, from which
57.2perctutolﬁvtrblupnu|nthn00~
operatrve Study came have been more cau-
o about smrung MTX thermpy and have
Entead tried syrtemic cortxcosteroids. At the
Fineen Imntute systerme corticosterouds are
weoaded {f ponsible due 0 the rmks of side-
effects and exacerbanons of when
trratment o stopped (rebound phenormenon)
The Co-operatne Stody did not find a
sattically significant correlation between
E‘“P'-hdcxynnduge sex, or duration of
Potar. Zachariae & Sopserd (29) did not
Tod overneight to be ngnificantly correlated
*h Iher pathology

The 3 snudics agrer closely 1n sex and oge
dtribation and alcobolic intake. The dura
Lo of peoriaws was aho equal in the study
::;‘5‘"‘*&3':4114 (") and In our

An emental finding in our sudy  the
”Pﬂrtnlfrrq\mo(pnl.ho!ogr-lc}ungn
& Bver buopsies. Thas rosult agrees well with
f”“h"rrwruvrab\e 5 Our most
Pequent findings were fatty change and non
*Ptific rractne hepatits, which correspond

™

well with findings m other shudwa (3 28 29)

Realmabon of the fact that more than half
of the patents with severe pesonaus consid
ered for MT\ therapy bave pathological

controls of approxmmately the mume age?

2. 1f yes, could the high frequency of fatty
change and/or non-peaiflc reactive hepatitis
be related to psariasm or other factors such
as age overweight, alcoholic mtnke or treat
ment of pronaws?®

Only o few studiea of Iver hutolgy m
cu'l\mgmthanmlgnmamlnﬂabl:
¢ )

Hilden ot al. (11) found fatty change 1n
24 per cent of 503 persons who had ded in
traflic acordents, with a matancally wgnifl
cant correlaton between the frequency of
fatty change and age. Fatty change was seen
mamly over the age of forty

Zachanac & Sogaard (29) found patholo-
grcal lver hntology m 67 per cent of 60
people (average age 61 yean) who had died
from Parlimsons doease heart disease or
traffie acodents.

These 2 studies of contro! groups and the
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faiture to find a stanstically significant car
relation between liver histology and psorass
parmmeters 1n the present study seem to 1o~
dicate that liver pathology 15 more dependent
on factars such as age, overwemght and
alcoholic intake, than on

Our results (Table 3 and 4) indicate that
abnormal Liver histology particularly fibross
and curhosis o to be expected m patents
with a fow score 1 the ruk index described
in this paper Below a certain score, such as
1530 the probability of pathological lver
hutology o high, whereas such probability 1
low above a certun vahie of the index, such
a3 210 With values of the ruk index between
150-210 pathological findings can be e
pected 1n mbout half of the patients,

It seerm logical that peonatics with a low
score 1 the ruk mdex should have a lrver
bwopsy performed pnoor to initmting MTX
therapy tince one immediately would expect
that patients with pre-exusting liver duease
tolerate MT\ lem well than patrents with a
normmal lrver

Other renuls of thn study indicate that
the tenntmty of brochemucal tests such a9 the
SGOT (017) was too Jow to revenl fatty
change and non4peafic reactive hepatins.
Furthermore clmical exammation of the pa
tients gave lttle mformaton sbout pestble
Irver dmease.

CONCLUSIONS

Pathological liver histology {mainly fatty
y change and/or non-speafic reactive he-
patitiy) occurred in 31 per cent of pa
tents with severe psonaas conndered for
MT\ therapy

These pathologicnl findings appeared to
be connected with factors such as age,
overweight, and akobolic 1ntake to a far
greater extent than with psormash.

3 The probability of occurrence of patho-
loglcal liver hutology in peoriatics con
sidered for MT therapy was found to
be satistxeally correlated with age, over
weight, daily alcoholic intake and ele-
vated SGOT
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4

6.

Y

»~

A risk index for the probability of oocur
rence of pathological Liver histokegy »
presented. It 1 calculnted as follows
twice helght (cm) minmy weaght (i)
mmus age (yeans} minw 50 (in caso of
daily akoholic ntnke) and mums 50 {m
case of elevated SGOT)

To elucidate liver histology and to par
ticularly rule out fibrom and drrhoss, &
lver bwopy u recommended 1n patienty
with a low wcore 1n the risk Index before
beginnung MTX thernpy

The dingnotic sensitivity of the SGOT
was found to be bow (017) mdicating
that nommal values of ths test are om
rehable indicatons of fatty change and
non-pecific renctrve hepantis.
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LIVER BIOPSIES FROM
PSORIATICS RELATED TO
METHOTREXATE THERAPY
2 Findings before and cfter Methotraxate Therapy im 88 Patexts A Blind Stedy

A. Nvroas and H. Pouraex

Departiment of Dermatology Tha Fimsen Instltute, Copenhagen, and
Department of Patholagy Kommunehospitalet, Capechagen, Denmark

Nyfon, A. & Pouhen, E. Liver blopaies from peoriatics rolated to metbotrexate therapy
2. Findings beforo and after mothotreaate therapy In 63 patimts A biind study Acts path
mucrobiwol. scand. Sect. A, 84 262-270 1976,

Eaghtyeight patients with sovere, recalcltrant peorasis hed Lver beopdes performed before aad
after Methotrexute (AMTX) therapy MTX was given for an & erage of 76 months a1 & singls,
weelly oral doss of 25 mg meximmm, The mean cumulatho dowe was 1733 mg (rose 173-
4390 mf) A reatistically slgnificant {ncrowse ln the mumber of pathelopen! post MTX liver
tnopaies was found (p<0.0001) Of the 88 patients 6 developed curhous and another 3 devel
oped fibrosls, in all 125 per eent, durlng MTX therspy (93 per cont eonfidence Lmlts for
cirrhosls 314 per eamt) Thers was no statistically slyniflcant correlation between the mumber
of pathological post MTX Tiver biopey findings In the 88 patients and the following vartabiet
one by one cumulative dese of MTR, duratlon of MT% therapy and sdmited akeholic
Intake during MT™ therapy Qlrrhotte and Mhrods did not develop statiecally more frequently
from patbological than pormal peo-MTX liver hustology (p = 0062) The Iner demsge
rppundmhudnem.mnlulwmﬁdmmﬂmdmmghmnmmlnﬂdmm
MTX therapy A 1 index ot latrve doso of MTX, sdmitted abcbolic
intake dunng MTX therapy age, cbexdty and, If avallable, pre-MTX L er hutology mue 82
emimate 1 the probabllity of developng clrrhosls or fibrosh during treutment of pronsns with
weekly oral doses of MTC For use of MTX theragy n peorass the loflowmy prrcautions
are mogyested memmmummmmm-mmm«w
mm«mnu@unmmmmhd/,»l,nnmudbepa{mmmﬁ
ba prohibited and froquent quirkes shonld bo made xbout the pauent  alcobobe ke ad
seroog reliance should not be piaced on the 8GOT &t an Indicator of aboormal fiver histelogy

Key words  Methotrexate therapy peoriatics [her blopeies histology ruk inderes
A. Nyfors, Department of Dermatalogy mmwmnxalmww

Receied 11173 Acceptad 11.x5.75 AT\ lner bopuey and poat MTS Inet
Case reports of Inver dmease, partcularly  bropues from the mme pateents wth prodid n

arthoss, observed in patents with psoriass
during Methotrexate (MTN) thempy have

aroused great concern (3 ref )
Prospective studwes including both pre 'l‘bcpuqmnh.hunurb were

262

are few and most often inchede &
number of patients with short follow-up P&
ria.‘hnndhwlom]doq-»o(hm

10 evahatt



and compare histological findiogs In fiver
baopues {rom patients with severe pronash
before and after MTN therapy and to cor
redate ponible changes i liver histology with
MTN therspy

MATERIAL AND METHODSR
Seincten of Peiients
Patients bncluded b this study vt have had
Trrscal and smers proriash worapondhe to
focs trestuwent.

pres
At Jomat two Theer biopeder tncloding the fdtal
o wideh wers move than § mm boog

- o

i i cooperate,

No avldenes of chrrhosls or {Theasls m the pre
MTK Seer

M\ given in 2 siagle weckly ocal dowe of
2% wg waxioamy,

-

il
i
E;g
1

%

5

i

1 123 petientr 35 (3) dul o
exchaded

ke
§

Tt

hifipe:
2 a‘gl

Hain
7 i
2513

The Mnichogiea) e atuation of due her bropares
B0 e Ghadly wnihout koowledpe of whwh

%

1E1EES
?33.5;%&
e

£

£

i

£

5

I

SESULTS

Clmuen] findingy (before BT\ therapy)
perunent to bver hatopathology

A(mphtmnq’o{ﬁ\ecﬁnmlm
of porinu in dwse patentt o poblshed
elewhere {3 ref) mmﬂmdm.‘z
mh.mdth46(ennluwu.50yun(nnee
21 78 yean)

Table 1 {left cofummn) shows the admitted
akoholic mtale before AMTX therapy
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TABLE 1 Admitted Adlsokolic Intake befors amd TABLE 3 Number of Nermel and Patholsgicd
dnring Mathotrasats Therapy in 88 Proristies Liver Biopdes bafors and after Metkoirersts

Tier gy
Alcobolie Beforo Dy
intake methotrexate  methotreate Before Afier
methotrente  wetbotreote

Occasdonally 48 56

1 3 drinks a werk 12 23 Norrmal 47 138

1-3 drinks a day 22 6 Pathological 41 60
More than

3 drmis 5 day ) 1 Total 1 )
Total .3 8

TABLE 2 Results of Laboratery Tusts befors and dunmg Mathot vals Tharapy ix 88 Patleats

Two days before During msthotreats Two days before
tlopey ther) latest lver blopey
Labamatory ters N P | Number of pokentswith Number of sboceal
nbnormal valves st

Berum wpartate
rminotramfernme {~ 5GOT) b4 60 4
Bernm bilinubln 0 2 4I
ATalinepbosphatase o 9 :
Elood platelets 2 17 2
Lerum albumin + 24 -
Bernm yamma globulin 2 7

TABLE 4 Chisf Pathologi ol Findings in Liver Biopsiss from 88 Provsatics befere and te Methairexeit

Therasy
Diagnosts Befors methotremate  After methotresats
Clrrboe ¢ 3
0 1
Pomible clrrhnels . 1} ,
, Fibrosa { podense M +
= moderate 1 } 3 2 } 3
Mixed changra { ey H s
[ ! 7
Noo-pecific reactive hepatitis { :ﬁj"""' ‘ } 6 N '
e . e
Fatty change { moderat o f n
mild
4 @
Towl

3Mixed changes Donspecific rracthe hepatitis and fatty change.



Povemtralle bepatotmoe medieme had been
used br 25 patents (13 roakes, 12 females)
ad mchuded estrogens 7 chlorpromanne +
gddnh!,d:hu.hmﬂes,lpemcﬂlms
sctracycime 2 and methyldopa

Jaandice tod prenously occwred in 13
patents, while 9 had gall-stones venfied by
cholecystography and 2 dinbetes mellinn,
Twentyerght patrents were obese. No pabents
had nerther hepatomegaly nor mates

Laborstory Frndings

The chwef results of laboratory test per
fomed pror o Fver bopues and dunng
MTX therapy are presented fn Table 2.
Evapons m serum gamma ghobulin often
tended to kst for Jonger periods, eg during
wimter while the other tests were only ele-
vated oceasonally No differences were found
between the two mexex.

Luer Hutology

Table 3 thows the number of normal and
mthologxcal Iner bropues before and after
3T\ thernpy

Table 4 indscates the chief pathologreal
findiogs i Lver blopmes before and after
AT\ therapy One liver hiopey contained
pthehond cell granulomas both before and
After MTY thernpy

Due to the unct entrance requirements for
Patients Into thu study Do casy of cuthosls,
pordble cxrrhous, or fibroshs were present in
P MTX Iiver biopues. In contrast, after
MT\ therapy there were five cass of or
thotks, ncluding one case each with addi
tom] mild fatty chage, mild mixed changes
i3ty change and mon-speaific reactve hee
Fatts) moderate fatty change and moder
e faty change with alcohmlic hepatits In
adituon, findiogy inchuded one ca%e of pos
sible chthous with moderate fatty change
2 fve cases of portal fibrows, of which
four had mixed changes (1 snere 2 mader
¢ and 1 miid) and one had mild non-
*Prafic reactve hepay

Table 5 prewents the relatrn s of Iner

1 per and powt MIN ! ones All

five sets of Gver biopses wath decreased
changes orginally showed fatty change which
erther decrrased ar disappeared. The 45 i
of Fver bopsles with unchanged hatology -
cluded 26 normal sets, 17 sets with faty
change ard two sets with non-specific e~
sctive hepatitm.

TABLE 5 Comparimn of Pathelepncal Chaxgec
between the Latest Liver Blopsy after Methatre ate
and the Lit  Baopsy bifere Methotrexate in esch

&8 Pavxts
Decreased I er pathology 3
Unchanged Frer hlstology 43
Imcreased |k et pathology 38

Despite findings of normal histology fatty
change and/or nou-specifie reactive hepatitly
in the pre-MT\ Irver blopales, fibrois or
cirthoshs did develop In 11 patients during
MTYX therapy Table 6 thows pre and post
MTN\ liver hhtology with pertnent clinlenl
features from these 11 matlente. Thiv group
had an avernge age of 57 years. Thelr ad
mitted alcoholic Intake durimg MTN thempy
is specified in Table 6 while tho admitted
akeoholle jntake for all 88 patlents is shown
in Table | (right column) FEight of te 11
patents with cirrhosds/flbroty had a normal
SGOT at the tume of Iher hlopsy (Table G)

MTX Therapy

The avernge duration of MT\ thempy at
the time of the lateat Tiver blopsy way 26
months, with & mnge of 2-72 moatls in the
88 patientr. During MTX therapy the weckly
ol dose had been given continuously 1n 44
patients. The 41 remaining patlents had had
interruptions in therapy of more than a
month, Most patlents had been preated ap-
praumately B0 per cent of the time (range
7-100 per cent)

The average cumulative dowe of MTX at
lhellrneollheh(ullnrrbva{nyhdnfﬂ
patlents was 1733 mg (range 1754590 mg}
The mean cummulative dome of MT in ghe
11 patients who developed cirthovs or {ibrronds
wa1 2138 myg (range 52543590 mg)

oy
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TABLE 6. Featares frem the 11 Patients wdk Crrrkens er Fibress

mild fatty
change

moderate
mixed changes
‘Dowtnal

(year)

135

L5

48

20

35

37
38

4.0

45

g g e B
“ o 4 b 95 dermed
Y a b 1395 morwal
7oA b c 1405 deeed
57 F . . 010w
u e b 2053 dewrd
At d d 325 womal
¥ . N 3388 soml
71 M . a 85 ool
& F . N g sonmd
M ¢ . 265 ponal
52 A1 b . 450 ol

s occawcnally b 1-3 drinls & week ¢ 1-3 drinks & day d more than 3 dnaks 1 day

TABLE 7 Assocuatren between Chisf Histolegical Diagnoses before axd after MTX Therapy

Pre-MTX histology Post MTX hustology
N
Carrhosa/ AMixed

Total ‘Hurosl reacine
Drgronts chaoges hepatits
Currhosty Tbrosts 0 [ 0 0
Mbxed changes 3 3 [ 0
Noo-rpedific
reactive bepatitls ] 1 1 2
Faity chango 32 4 3 0
Normal 47 3 ¢ 6
Total L) n 4 s

* p<0.05, go test.

‘The clinical efficacy of MTN\ therapy 1
and the nde-cffects attributatde to

MT\ therapy from the 88

tis arc

described elsewhere (3 ref) In thus sndy
86 of 88 pabents mproved, with an avermge
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Fatty
change

XY

37

Normal

2 a»zq oo

dtcrta:to(pm[mm?’lolﬂl’"“m

of the body
tienty were uncl

test.

area covered, while only o P2

hanged 0-86 p<0.0! S



Seor
ABLE 8. Cilef Hutologicol Dingxeses of 83 Post Mothot evete Liver Bupruer Related to
R ;'xfrrx Camalative Dote Aleokalic Tutake dxrng MTX Ther py Age sad Obenty)

Post-methotrexats fuer hirology
Won-specific ¥y ‘otal
Keoreln Clreboat/ M reacth 7 Normat  {mawber of
Todes 1 Tiheosls chuogey Pepatily  cheee Patients)
1 s 5 1) = 2%
o 10 1 2 i s 2

»<001 Faber's Exact tut

Correlations

These are obviows dufferences between the
hamlogy of the pre snd post MTN Fver
ropots (Table 3) Table 7 shows the auo
caxtion between (he hatofogical diagnowes be
fore and after MTX therapy with respect to
the waintcat comparson.

OF 47 patients with normal baopees before
MT therapy 21 developed  pathologscead
Beer htology dunng MT™ thempy

Of 4t paenns with sbrormal fiver huto!
oy before MT™, therupy two were hustolog
ially pornul after AT\ therapy and 39

Exzct test p o= 0062} at the 53 per cent
tevel of ugnificance.

There vax 2o no smtstseally ngmificant
cocrelation between the number of patholog
ical poss AT\ lver buopry findmgs and any
of the following vambles separately curmulz
trve dose of MTN, dumation of ATT ther
apy obenty and admitted akoholc mtake
during MTY therapy

The 1] patents develomng curbosls or
fibrosty durmg TS thernpy dxd not heve x
statstically sgificant hugher cumclatve dowe
of MTH thun the 28 pavents whose bver

ok The frequencics of

iogy remmned normal dunng TN

nmalned %
/47 and 2/41 are ty diff
p<000L

Chrrbons, pomible cushons and fibrons
*ere found m pre and post MTS hver
with yepectne frequencies of 0788
wdll/‘&a(lupcrm(.%p«mtcm—
fidence brus 6-21) Sunce no patients wath
ohom or flumas m the pre MTY lver
bopaics were allowed into this sudy o rta
tatheal testy of vyuificance could be appled
3 the above frequencies
N siiscally significant diffevence was
foand betmeen development of meressed
changes from normal or abnormal
P TN Iner biopmes, Increosed changes
developed 1 2147 patents with normal
=@l Bopuey and 17/41 pasenns with

n

(8741 pateennyy than in patents with
Porml pre MTX bropues (3/471 the differ
XY 4 mot datistscally vgrulieant {Tuber

(dxnn-Whitney U text p w 0 19)

The 11 patents abio did not bave a wgnifi

contly higher alcoholic intale dunny therapy

than the 28 patrents {p>005)
C i of

FIRY

the supp

{xcton on the Irver showed increning
m the Lver hustology as the wove m the in-
dices wncrensed. If the 88 patents, for ine
wtance, were divided into 2 groups based on
\hmuutumuﬁ:xl,lmﬂc(i\ﬁpcnmn
with & score of 2-4 developed oxrrhos, while
10 out of 32 pavents with & seoce of 3-8
developed cirrhoeu/fibeosts (p<<0.01) (Table
8) If the pavenn with norrmal pre M
Iner hatology were draded imto the same
2 groups based on mdex 1 none of the 34
with weores of 24 xnd 3 of 13 patrents with
wot of 58 deeloped  exrrhoss/ ffbrous
(Tuber's Bxact tent p w 0017)

Indcxl[xhoned-nc\enmnprmo‘md
correlation (PG00} betneen o high score
sm the undex andl dev clopenent of pathological
Ener heology during MTN therapr If the

%7



TABLE 9 Chwf Hitologrcel Diagnases Jrom 88 Port-Aethotrexate Liver Bio,
poes Releted 1o §
Index II (Pre-AMT X Liver Histology MTX Cumulstire Dow Alcohelic Intake denng .;IT\: Tmln:;
Age and Obusity)

Poat-mathotrexate L or histology
Scors in Clrrbosh/ Afbeed Non-pedific Fary Toul
Index 11 Tlhroals chan rencth e 1 Normal  {mamberol
‘hepatitis patientn}
-4 ! 1 ‘ 13 2 0
5-8 10 3 4 kid 7 “

* p<0.0! Fhhers Exuct test.

patients again were divided into 2 groups
with a score of 24 and 5-8 bosed on index 11
one of 40 and 10 of 48 patients developed
curthom /fibroshs (Fisher’s Exact test p =
00088) (Table 9)

DISGQUSSION

Pathological findings in lver biopses affer
MT\ therapy for leukemin have been re-
ported by severnl authorx. In 1985 Colsky
«t ol described fibroas n port moetem Liver
specrmena of three MTY\ treated leukemx
children. The cumulative dose of MTX
vaned from 237 to 1057 mg over a 6-9
months treatment period MTN\ was given
periodically 1n daily doses of 2.5 to 10 mg
Hutter ¢t al. (1960) found no flbross in 18
“pormal” children who died suddenly but
fibraws 1n 31 per cent of 26 untreated keu-
kemuc children and fibross in 80 per cent of
oy leuhermc children treated with cytostate
#.-"drugs such as MTYX or prednisope

Several reports on MT hepatotaxicity in
patrents with non-malignant diseases have
been publshed Most atuibute the lwer
changes to MTYX with documentation of ab-
normal liver function tests or pathological
Iver bopsy findings following MTN treat

demonstrating pathological liver histology (3,
ref )

A Co-operntive study using MT treaed
patients with psonan (3 ref) included 58
sets of lrver biopees [ram the same patent
before and after MT\ therapy and found a
statlstically pgnificant increase in the degree
of fatty chango (p<002) and fibrosn (p<
0.05) In contrast Zecharas ct oL (1975)
(8 ref) Ianm et al (1975) (3 ref) Rear
et ol (1974) (8 ref) and Abmeyde of o,
(1972) (3 ref ) found no statisteeally mgedfi-
cant difference between pre and post ATTS
liver blopsy findings in 56, 23 21 gnd 9 po-
natic patents respectively

Other authors compare Inver Hop:yh ;u:-

1n untreated psonatic patlents wi
‘;g\ Ilver bropsy findings 1n other peorlatic,
thus preventing papents from senine &3 thest
own coatrols. Zaihaniac & Sogesrd (1973)
(8 rel) found o stamtally significant dif
ference between pre MTX Iver hntology in
47 psoriatic patenty and post MTS Iver
histology in 40 other peomatic patlents. Reese
et al. (1974} (3 ref ) came to the mme cor
chmon in a mmilar rmn;nm;:;m ma
of 35 tic pattents
BT;:NI nu:::hme examined post MTN
Iiver biopwrs nnd attempted to correlate
histological findings with MT\ dotage rou
of admunt and duration of treatment

ment. Few reports, however d in
creasing Liver pathology between pre MTN
and post MT\ Iner biopues m the same
patient. This should be required for concrete
documentation of MTN hepatotomcity s
Jever function tests have a Limited value in
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{Table 10} Carrhosis was found 1n an aver
-gcafmprfrentand m:uomlnmprrrr:;
of patients, The frequency of cirthosis ;nd
fibrosrs was lughost n patkents who

tnLen\fl'\inma[Ldaﬂydma(J ref)



TABLE 10. Pest Mathotrsxate Liver Diopsy Findimgs s Proriadics Lateratere

MTX route Liver biopeies Busperted relatiombip to
ol (PO Y/
Asthor e gar cmber  clrrhoss fbeoals  cmulsthe 9% cihanel
(130) = freqeency
Teha k FO.+IM. 69 3 -] A\ 3 ?
Awrback (7%) (12%)
Dbl et ol PO +IM ++ 3 1 ? Yeu No
(14%) (13%) p=0.05
Ampdactel, PO +IM. 42 3 12 Yo N '
(79%) (29%) cirrbods +
fbrosis
p=003
Eeerigh et ol. PO a7 6 2 No No N
(16%) (3%
Mirpdead PO 3 4 4 No Yes ?
(I1%) (1% p<o0L
Rosetal PO. 3 1 2 No No Yo
(3%)  (6%) Ity
p<0.001
Patwer PO 2] 3 4 No No ?
(13%) (17%
el PO 8 [ 3 No Ko No
Pralien (19) (7%) (6%)

td was lowest m patients recesving MTY
1t weekly or looger Interval (3 ref) No
®atktically nymuficant correlatson was found
betueen pathalogient Irver hustology findings
wd the tota] dose of MT™, except by Al
mepde et ol (1972) (3, ref ) in patents with
tithoss and fibrows (p = 0.05) Poderguel
 a. (1973) (3 rel) found that the fre-
ey of MTN intale per month correlated
ity with ver bopey changes (p<
001) Thu sgrees with Dehl et af, (1971)
(% L) who found cuthoms and fibrows
Sceurring more tly in psorfates re-
fening ocal MT m small, daily doses than
B thow receiving larger weekly doss of
g\“"m(lm) (3 ref ) found carrboss

o in 30 per cent of 23 }?
Bven mmal, o7 cent £

uncertam, as the admutted mtale has often
been found later to be comiderably less than
the real amount of alooholic mtake.

The present study demonstrated a statis-
tially sgmficant increase in the number of
pathological findings In Iver bropmes during
MTYX thernpy It was not possible to thow a

Ly ficant ) L
increasing liver changes in the 88 patents
and the follewing factors one by one cu-
mlative dase of MTX, duration of MTX
therapy odmutted aleoholic mtake during
MT\ therapy or obetity However multi
factonal evaluation (by meamt of the de-
scribed indices) of the probability of liver
damage dunng MT\ therapy demomtrated
» highly It i ok

dafly deves of MT\.

el authors found that concomimnt

btdl-\':nhﬂbypux'hﬂzp-umudmng
therapy

Y Incressed  the
hangey pathologic
In Ever histology (Table 81 The

=t of akeohol consumed always remains

between the number of patrents with cirrhods
or fibroshs and the fallowing factors grouped
together  pathological pre MTX lier hitol-
ogy & hugh total dose of MTY, regular daity
akeobolic intake during MTY. therapy ad-
vanced age. and obesity The 11 patlents who

269



developed curthoss, pauible clrrhons, fibrons,
diagnosed from 15 10 4 8 yeany after startmg
MTN therapy are of particular mterest
Thers was a tendency (p = 0062) for ar
rhowt and fibroshs to develop more frequently
1n patients with pathologacal rather than nor
mal pre-MTYX fver lopeies. The propnety
of unng the 93 per cent level of ngmficance,
rather than the 90 or B0 per cent level can
be quetioned, a3 a lower ngmificance Jevel
mught secin 1D0re appropriate to decrease the
probability of development of cirhosw and
fibroms. The three men 10 this study who had
curhoms ar panible cirrhons dingnosed with
1n the first three years of MT\ therapy had
relatively low eumulative doses of MTY, bat
Iater admtted to large alcoholc Intnkes
(more than 4 drmks a day) Alcohal con-
sumpton thia semed to be a lkely factor
contributing to development of curhons Tn
sgrecment with this one of these men had
the hatologsc picture of aleoholic hepatita in
additon to cirrhoun

SGOT was of little valua 1n revealing hver
pathology o 8 of 11 patents with clrrhots/
fibross had normal SGOT value at the tine
of post MTs liver biopses (95 per cent con
fidence lomts 73 per cent, 39-G4 per cent)
The pudficntion of Liver buopsy in psona
tits before MT™\ therapy bas been dmcuosed
elwewhere (3) The need for a lver bwopsy
dunng MT\ thernpy can acermngly be cval-
uated umng the described indices. Index 1
should be uwed i studies of prorada in
MTX\ therapy without a pre-MTX lver
biopsy while index IT thould be used 1n umi
lar studses with a pre MT\ Lver biopsy A
high ecore in these indices indumtes increas-
10g ral of chrrhoss/ fibromy,

CONCLUSIONS

Comparmon between pre and post MTN
iner opyes has shown 1) a stavstieally
ugnificont incrense 1 the mmmber of pathe-
logienl post MTN Iner bwopues (p<00001)
2) a tendency (p = 0062} towards more

frequent development of currhons and fibron
from pathologpcal than normal pre-ATT\
Iver bropnes, and 3) a highly smtsteally
sguficant mote lrequent development of
clrthosts or fibrous in patents with combim-
tons aof the follewing featurer pathological
pre AT liver hutology n high total dow of
MTX, daily aleoholic intake during MTN
therapy advanced age and cbenty Of B8 pa-
reents, 11 developed eorhosls or fibroshs dur
ing MTY\, therapy

Since there are patents with recalclinnt
psarass who require AT, we advocaty the
followmg

1 MTX should be wed only n dmbling
psorasiy,

2. Performance of a pre MTX Tiver biopy
and repent liver biopsirs at regular -1
year Intervale

3 Prohibition of aleohalic imake with fre-
quent wnquin= about aleohohe inple,

4 Lumtation of rehance on the 3GOT a
on indicator of abnormal Iner hirtology

5 Use of the aboe mentoned indicy o

1 the probability of mulhlacteds!
darnage to the Uver during MT™ therapy

-
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BILE CANALICULAR ALKALINE
PHOSPHATASE AND DISEASE

Tras Hacuestaann

The Iostltote of Pathology Histochemloa) Departont, Geperal Hospltal, Matms Sweden

A e ol

alkallne

1 M
Bect, A, 24 271-277 1976,

and disease. Acta path. microbiol, scand.

The alkalfe phospimatase resction it pormally atwent in hamen blle camalicall, but was found
b 79 padermn, In search for  common canml fectar thes patinty were further examined.

Thirtr-srven wers sutopsied. The dy

most ch

d with the ph

were maligpent twnours with ar without Imvolvement of the Lver collagen disasss, long
standing partia] obatruction of the conmmon bile duct, and genetic varlants of alpha-1-snttrypein.
K dmical or laborainry facts were common to ali the patients.

Ky werds Lher emrymology pbosphatmser

L Hagerstrand, Instituts of Pathology Geners! Hospital, 214 01 Malmd, Sweden.
Brahed {178 Accepted 12 2075 derhviog from 75 patenn, were wed in
In the healthy buman Lver the alkahne ‘e presnt imatgation.—As treatment of
Phorphatase sctlvity 1 histochemically Jocal. 10 toe aad the uted, ref

2l of the patients with canafcular al-
falie phaphatase actrvity without tumour
Fvolvement of the fiver biopry specimens.

MATERIAL AND METHODS

Plasma profein ansfyirs were petformed sccord
tng to Lawrell of ol {15)

Serum olalwe phesphaten (3131) activd
was determined scrording o u)“ddz
method e by Betsey ot al (3) the normal range
::Lv.;c)md.uubdqu.ﬂu(mt

Ism-eniymes of srom olkatine phorphat
sndled hﬂydd-anpbnuhh’..:,;‘:

m



coliagen

chronic
intermittent
icterus

other
diseases

Fig I Tha dutrlrton of dlagnoses over T8 pa
tients with diffiely extemded and Intense cxnalic-
ulsr alkaline phosphatase reaction observed in Lver
biopey specimens.

orgin and extent were found. Nine of 27
autopsied patents wath tumours had po Liver
metastases, 1n apother 4 metastases to the
bver were fow and gmall (<2 cn) Ay re
gards the 7 patienty with tumoun who sur
vived symptoms of liver metastases did pot
occur laperatomry had been performed on
some of these, Patlents without metastases to
the lrver were more common m groups I and
I (normal pnusoidal allaline phosphatase
activity) than in groups 1T and IV (increased
simuoudal alkalme phosphatase actrvity) 11
and 5 mibjects, respectrvely As regands the
27 sutopsied paticuts, 6 bad shown bone

and 6 p Y The
following tumours were found carcinommma of

Irver blopty mperttmens showed exterune and
wtense copalicular aalme phomphate re
action 72 (61 per cent) of these ypecimets
derived from subjects with tumour diseases.
In the seriex of 79 patients, 18 {22 per cem)
bad signs of collagen docases, In 8 amoclated
with mahgnant fumours. Sox of the hatter pa-
treats were in group 1 In 5 of the tumour
patents & paramalgnant type of musculyr
and arthntic pain was manifest. The rematn-
ng collagen ducassy included rheurmtod
arthntly, lupus erythematosus, Taknyesus ar
tents, persartenitls nodosa, temporal nrtertta,
scleroderma.—Nioe patients (11 per cent)
had choledocholithiaps. In these pabents in-
termuttent ictens and incrensed serum ak
Lalire phomphatase had been manifet for
some months. Some of the patlens had been
subjected 1o turgery on severnl occanom on
account of choledocholithasih. Among pa-
tients with fumours, § with carunorma of the
pancreas exhibited the samr clmical preture.
Eleven of the 12 panents with reterus be-
longed to group 1V and ako had incresed
smusordal alkalme phosphatase actmity
Ihe remarrung subpects were sulfenog from
vanous ducases hepants amocated with ol
cohol abuse, contraceptive pifly, abortlon of
development into chromic actve lver duoease
{4 subjects) curbosls arsociated with geneta
varmants of alpba lanutrvpan or akohol
abuse (4) steatoss amociated with alcobol
abuse (1) thrombous of the portal ven -
wocmted vith barbiturnte ntke indicated by
epilepty (1) hepatocellular necroses due ip
Bilrvistan® {2} heart fuilure (4) pulmonary
(1) pul n tubercalosty (1)

the puncrenms (4) the gallbladder (1) the
common blle duct (1) the lver (hepato-
celluler 1) the stomach (4) the large Intes-
tine (2) the prostatic gland (4 3 of which
were latent cancens) the bronchial tree (4)
the mammary gland (3) the kidnev (3) the
utenne centx (1) the thyrord (2) insuloma
(1) reticulocellular sarcoma (1) mahgnant

generalized sareodoms {1) sepm (2) 7

onal enterita (1) obscure diagnoses (4)
What regards the sutopued patient, &
cluding thosa with bepatx metastases and
cirrhot, the Iver woy umally of pormal
form, uze apd appearance Three Fvers were
diffusely enlarged and rather pale but with
inble stentoss (Iner werghn 2760

iphogranuk Is (2) apd mycloproLifi

atve syndrome (2) —If the 38 subjects with
tumour growth in the liver buopsy speaimens
were added (see under Materl and Meth-
ods ) 117 (14 per cent) out of 820 examined

214

%!w'zxoo, body weghts 71 33 44 48
respectlvely)



DISCUSSION
No common causal factor responsible for the

hhptynntzrhlmr_}udcdpaﬂmnvdthmlig
nant tumourt and collagen diseases without
caralicnlar alkalme phosphatase 1 the lrver
gpecmmens, but we do not know the ratiod
between the patients with and without tha
acthity The liver blopey specimens present

d heulsr alkaline phomb:

The carlicular alkaline phosphatass actrvity
showed no sox differences and ocowrred
respective of blood groupr— On the bams of
the prosent mvestgaton, Litle can be de-
duced mbout the permstence or vasiatson of
the canalicylar actrty mnce blopsy was not
repeated. Perustent setivity was shown only
in one patient at autopsy He ded with actnve
dmesse one year after the liver biopsy had
been obtained. In some patents, however
serum alkaline phorphatase novmalmed after

"

g 1

ne pho

ne acthaty were in 60 per cent denrved from
mbents with malignant tumours, with o
without metastases to the liver

Most of the patents included in tho pre
snt stdy had recerved drugs and some of
the htter mught have infloenced the camabe
ular ellahne tase, and some patrenty
were alcobol abwsens (1 9 12) Any siogle
drug was not regularly given to the papents
The findings do pot allow #0y conclunons.
The frequency of the Z-gene of alpha-1
wntitrypedn in the 79 patrents Bed 1

P of a tumour or alter treatment
with cytostntscs and hormones.

A serum po-ermyme of allmims phosphateme
bas been reported to appear In connection
with combmed hepatic and pulmonsry do-
cnses &3 well a3 1 connection with
and neoplastic bepatic disease (15 18) and
abuse of aleobol (4) Thi, the conditions
under which this type of afiuline phorphatae
actrvity has been found to occur m serum are
nmilar to those 1 which we have found a
canaheolar actvity of the eozyme (2 9)
Thus if

thu study was hgh (9 indraduals) 25 tunes
hugher than that cbeerved in individuals in an
umclected Swednh population (5 16) The
frequency among the patients of the total
blopsy material &2 unhnown, but 1t I8 pot 1=
probable that the frequancy in such a selected
material 1 higher than in the mselected
popuhation. Globules {ound to be positrve m
perodic sedd Schiff (= PAS) stalning after
dattase trestment (23) were seen only

cocresponding
1.2 per cent a1 eompared wth an expected
frequency of 5 per cent with regard to the
Z-geoe (requeney (5 16}
Ar regards the laboratory findings, & hagh
ved loa rate, an electropt pattern
of an inflamumatory reaction without any
creae 1n Jobulms, and a mod

Y g slowly or oot atall,
on starch gel or polyacrylamede disc gel elee
trophores, but faw {migratng with the
alpha-1-globalins of serum) 1 celtulose ace
tate (Cellogel®) (13 14) The mam fracten
of human bile alialine phosphatase shows the
ame mugration quahties (13 14 191 and
the allaline phosphatase activity localoed to

hile and serum mo-entyme. Twele patients
comprised m the present senes were studied
vath rexpect to serum iso-enzymes. Howevar
the dacumed fraction could pot be scparated
by agarme gel electrophoresn,

Didlerent malignant tumouss have been re
ported to produce alkaline phosphatase such
= the Reqan bo-erayme (7) It properte
beiog mmilar to the placental bo-erryme,

mcrease moserum alkalive phosphatase and
fummaglutarm ] tramferose acthibes was
ofien found 1o coemt with an increased

smnotramlerases, hepatamegaly and mikd
were kus regular findingy —
L

Such an expl of the increased canalic
utar cllalme phosphaus acthaty vamxessy
that the rnzyme n tumour tiesue 1
fheafrdwmthewebutltdoum(uphh
meTease in conditiom other

than tumour
In an earler tm, ton (10} §
found that entlga (nng t wm



glutamnyl tramafersse activites often are husto-
chemcally increased m canaliculi m the pre-
sence of canalicular alkalme photphatase ac
tivity On the baabs of literature studies 1t was
clanned olo that it suggested a hepatic angin
of oll thres enaymes, probably conpected with
induction of the hydroxylatmg enzymes of the
smooth endoplaxmie reficuhim. Drugs and
gepetic vanants of alphs-l-antitrypsn were
duscuned in relation to tho hypothems (10)
Other findmg 1n this urvestiganon, nuggestrve
of & connection with processes mn the endo-
plamic redadum, chrde the common 1n
crease of acute phase reactants and hiliary
stasfs. Acute phase reactants, including alpha
l-antutrypmn, are produced i the rough
endoplasmic retculum of hepatocytes and
are sccreted v the wmooth repeuhum. In
biltary obstruction, morphological changes
occur 1 the smooth rebculum and the hy-
droxylating resctions of the bile acids are
changed (21 22) However the reason why
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BILE CANALICULAR ALKALINE
PHOSPHATASE IN NECROPSY SPECIMENS
OF THE LIVER AND ITS RELATION
TO DISEASE

Inoa Higmesraars
The Imtitnte of Pathology Histochemical Department, Genersl Horpital, Maled, Sweden

HL, L Blle lar aTlaline phosph In necropey grec of the Ther and lu
relation to desse, Acta path. microbiol. scand. Sect. A, 84 278-284 1976,

The histochemical patterns of the alkaline phogphatase reaction In liver specimers obtalned st
185 consecutive amtopsits were studied far any correlation with clinical data and post martem
findinga, Allalme phosphatase activity of bils canaliculi was found in 71 per cent of the
subjects with malignant tomoun not involvlng the L er snd in 77 per cent of the wbjects
with malignant tumours imvolving the liver The hhitochemical pattern did not differ with the
type of humour Most subjects with rheiomatold sarthntls as wall a1 mart of thoss with centro-
Isbular bepatic necrosls doe to beart incompensation wlso showed alkaline phosphatase sctivity
In the bile canaBeull

Key words Lbver craymology phosnbatesct

T Hagerstrand, Inuitmte of Pathology General Hospital, 214 01 Malmd, Sweden

relation to the disenses of the patrents and &

comparison with the panorama of the div
casex of mubjects without such actidty

Recrtved 6073 Accepted 18 2L73

The rather rare occurrence of alkaline
phosphatnse actrvity of bite canabiculy in hu-
man liver biopsy specumens was catablahed
)mlprc\'xnnltudy (4) Dueases found to be
amsociated with the camalicular pbosphatase

MATERIAL AND METHODS
From 200 comsecuth  autopeies (peri wmed at the

actvity were malignant tumours with and

mon bile duct (5) An abnormally high fre-
quency of the Pi Z gene predopormg to
alpha [-antitrypun  defictency war  found
among patents with camabcular alkaline
phosphatase. Drugs and alcobol might have
\ncreated the camalicular activity in some ine
dividuals. The present study concerit. the

Pathological Tnstitnte, General Hosputal, Maled,
1n the autumn of 19741 a spechen

{about 1.3 » 1 x 0.3 cm) was tohen froem the
right, veatral mrface of the Iner 1 2 oo owder the
caprule Care waa taken not t include palyoaat
treow in the The material was obtalaed
3 50 houn efter death of the pavent [he eada €7
had been kept at +4 C. The Iner prcwmery were
troaen, W
fmed and

frequency of canalicular alkaline phoyy
actnaty m an unwelected autopry sries, its
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well 13 with perfodic-acid-Schiff {PAS) according
10 Mec Manms afier chastes digestion. Clinlcal
awpiaal reconls were xoatyeed

Plasmes § olern enslyser were performed accord-
Ing o Lawrell of ol (8) Serwm olleline phorphat
ag (3131} sctreity wea determined applylng »
modificnion of the method of Bewy st ol (2)
In wdulty, the pormal razge was 2-8 unlts (mean
* 28D}

RESULTE

The Hutochemcal Findings exd Thew
Reletion to Dissase

Among the 200 liver specimens, 185 wore
sceepted for the atudy The remamng 15
were split while frozen und when belng cut.
In the 185 specimens the alkaline phosphatase
reaction product was dutinet without sgoa of
diledon. There was no evident decrease or
increme related to the interval between death
and sutopsy Judging from the patterms of
the remction, 4 differest groups could be
recognired (Table 1 Fig 1) The nge dism
bution curve was equal in the groups, with a
mean of about 70 yrmrs The sexws were
equally represented except 1n group IV which
wa made up of 20 women and 38 men.

Alkaline phosphatase reactron of the bile
canaliculi was demonstrated 1n 58 per cent of
the Irver speconems, 1n 31 per cent with, in
27 per cent wathout an Incressed ammoidal
reaction.

The panormma of dreasss iy sumuparmred in
Table 2 The frequency of malignant diseases
v 60 per cent, the frequency increasmg

TABLE | Hutelogicat Fradiags axd P itorn of

from group I (82 per cent) to group IV
(88 per cent) The froquency of tummour 1n-
volvoment {mctastases or pnoary) of the
bver of the lungs and of the tkeleton m the
different groups w grven in Table 3. Of all
the mbjects with malgnant tumoun, 74 per
cent were found to have canabicular alkalme
phospt The corresponding figure ap-
plying to those without liver involvement was
71 per cent, the figure applying to those
with Iner imvohement bemg 77 per cent.
The canalicular pattern was equally often
observed together with a novmal as with an
ncressed nninoidal reacton. Any correlation
betw een the typo or extent of the tumour and
the presence or absence of camalcular alkahne
phosphatase was not found, but metastases to
the Irver and hmgs were found less frequently
m mubjects with a normal ginuosdal hepatic

reacton.

Cardso- and cerebrovascular discases were
lexs frequent in the groups of patients with
bile canalicular activity of alkaline phosphat
sac than in the groum of patenty without
snch sctrvity and most subjects in growps 11T
ao0d TV In whom such dmgnoses were extab-
Inshed had eentrolobular hepatic necroses due
to heart meompernsation —Centrolobular he-
pabc necroses were found 1n 15 of the 185
specimens, 1 10 and 4 1n groups I, IIT, and
TV respecinvely Two ol the speermens thow
ing necroses were obtained from patients in
group 111 and one from a patent m group
T\ and ordginated from Lvers with multiple
metastares. The only speamen with recroses
without alkaline phorphatase actrvity of the
bile canalicul: showed recent necroses due to
pulmonsry embolim, while the necroms of
the other spevimens were of varion duration

with abeorbed bepatocytes, but
without heafing.—Pulmonary discases (tu-
mouny, etmboliEm, preumon:a) were not over
whelming 1n the groupe of patrents with
alkaline phosphatase activity of the bile

Among 10 subjects with collagen doenses

(ekx  Phoaphaiose Reoction. For Groeps
(i)

Hirochemica] pattern Qroup Number of
Nenoal endothellal reaction. T 47 (23%)

Tocremren vndoatueta

reacion o o30(6%

Torersedt canaficrac (16 %) aanaleull.
[on mo s

erewmd camalicwdr 5

vodothelial rrgetrom N

(8 vath rheamatold arthritls without tmmoams
1 with rheumatoid arthrits and  latent renal

i 1 wnth sclerod and 3
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TABLE 2. The Punsrama of Dissasey Fovnd in the Differems Geaups

Tronps

Dlagnows Y n 1 v
Malgaans tumoors 132w o (4T %) 3t (%) 31 (%)
mu::_... 7 (3%) 13 (43 %) 15 (%) 7 (1%
Fnonaty embolisen 9 {19%) 9 (%0%) (%) 18 (3 %)
Prurvmonia 13 (27 %) 0 {3%) i (12%) 1 (36%)
Chlagen diwmsen 2 1 [ 1
Clrvhows 0 2 1 3
foarmy ] 3 e 3
Cholocynalithiaada 17 l 1 1 2
ity I RTT R NC T R T L NP L))
Chelacystevtombred + I 3 1 b

TABLE 3 TAs Exient of ths Twmont Drsases Fownd ix tha Different Crowps
Groupe
1 i 13 v

Parthente with bralignent e 13 (%) HTR) 3 (EK) I (MAK)

Fatients with tumoors of the Ther 3(0%)  B{3T) 13(30%) 2 44%)

Pathents with tusmouss of the Langs 3(20%)  S(36%)  1A(42%) M (4I%)

Patents with tamonert of the bone 4(ATR) 2(13%)  A(BR)  18(35%)

1enal caseinoma) 6 showed an iolated carm
ficular ancrense m alkaline phovputase (-
chading the subject with acleroderma snd

Fig 1 Alale phowhatose pasterss of ther tue.

facreased vormokdal ruming rescune and few
Vible canaficull (kower part) Portal sons i
the middle. From & B5-pemn-old wan with
spreading of botk & rewal and  prowtatle ear

Ay eovon ooabosds postn v From »
Mgeinokd somaa wnh eumal blowyo

~

mas with orpclorm aad e vha-
fent of the plewrs) canties.

teral corcinoma, bt not the subject wath the
Iagent renal carcinoma) Nooe of the 10 b
Jects had reveived steroed therapy Jo 8 mb-
doense was active, in one

No group differences were demonwtnable
as regasds gallstone dnease Patenty present
1g & chirseal pictare of chrom, partial biliry

obertrocton due to galistone were not ob-
seyved.

Inclugon Bodwes Charecienutic of the P+ 2
Grne P ed spoumg ta Alpha | Anistrypan
Defrerney ($)

PAS-pomtive  diastase remstant globules
were found in 3 pecimens (3.9 per cent
3 pavents i group I 11 and IV 2 Ia group
I In4 of the 11 casey, the ¢
pattemn wa comuatent with that fn hetero.
rvgow indraduals as regarcs the Phgenes,
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TABLE 4

The Serxm Alkaline Phosphatare Talres in the Different Growps

Scrum alialine Croups

phopbatae I u 1 v
=t 7 (38 %) 6(33%) 13 (80 %) 12 {H )
6-25 5 (42%) 5 (33 %) 9 (36 %) (29 %)
> 0 2(13%) 1(4%) 7 (28 %)

The result of electrophoreny was the mme in
two other subjects (i growp I) but thewr
liver specrmens contnmed no globules, Elee
trophoresis had been performed 1n 49 of the
185 subfects (11 7 16 and 15 m group I to
IV respectively)

Serum alkaline phosphatase was determined
in 79 subfects within the week preceding thewr
death. The resulty are grven m Table 4,
Trrespectrve of the histochemical pattern, se
rurn vafoes had been normal in most subjectn.
The highest serum values were noted in pa
trents i group I'V fn whom the activity 1n
unusocds a5 well a8 1n canzhiculi was sncrensed.

The chnfeal records were carefully studied
with 2 view to the drugs glven Different
harmrones and eytostatics had been given most
frequently to subfects 11 group III and IV
owing to the hugher frequency of malgnant
diseases, but no partcular substance was
found to have betn more regularly wsed
these groups than in the other 2 groups. Ant-
hypertensive drugy and drugs against beart
{nsufficrency some of which are known to
causs lnver lexlons, were adminnatered more
frequently 40 subjects in groups I and 11 than
to subjectt in group 111 and IV Phenthia-
nnes (Hibernal® Tindals®) and barbiturntey
were cammeon drugs in all groups—In about
5 cozes abuwe of alcohol was Lown from th
past medical history but no patrents were
intexcated at the time of admmion.—Four
patents had undergone operatioms 1 to 10
days before death In 3 of these subjects, an
wolated canalicular ncrease of allnline phos-
phatase reaction was shown, in 2 of them
wsocrated with centrolobular necroses of the
liver parenchyToa,

In an eatlier study (5) bepstomegaly win

282

found in subjects with alkxkoe phosphate
actlvity of the bile canalicull, Therefore, the
weaghts of the Livers in patrents In the vanow
groups, excluding thoss with tumour growth,
drrhons and edvanced steatomt, were com-
pared and refated to the phyucal stature, It
was not cansdered justified o we the body
woghts beenne subjects with tumoun pre-
dominated n swome groups, those with beart
wncompensation In some others The quotenty
Iner weght/phyucal gture v patients b
group 1 were not found to differ ntatsteslly
sgruficantly from those In patients in groups
I and IV (pormal slaline phowphatax
pattern cormpared with alkaline photphatare
incrense of bile canalicull and of bile cana-
lieuls a3 well as unusoids) but quotients &
patients in group 1 were found 10 differ from
those 1n group 11 {normal alkaline phosphat
ase pattern compared with holated nmuokdal
merensed vescton 001« p< 0001} quo-
tents beng highest in the latter group
Canalicular activity of alkaline phosphatae
wathout the mentioned anockuted conditiont
(tumosrr collagen disense centrolobular he-
patic necrouis) was observed in 16 subgeets, All
of these prevented heant pRompettation coot
pheated with pubmonary embolnm of pnew
rmonm, However dentical combinations of
disenves were equally common m siblect
without the canalicular erzyme m vty

DISCUSEION

of 3
Compared with the lindings n todics
lher biopsy materal (5 the a_nomdon&:
tmeen alaline phosphatase acu 1ty of
bile ramaticuli and mabgnant aod coflages



Jiaeases was confinmed m this sutopsy study
which, however did not confirm an asumed
coonection between the canalicul

themben} pattern of the exayme In the hver
was not demonstrable, 1t applies to all four
histecheonen! patterns that & normal senmm

proved 1o be sswocmied with alkeline phos-
platue actrvity of the bile canabeuli m the

allaime phosphatase was most common while
 large serum meresse {>25 E} was found
mamly it subjects m whom both & canalirular
and & urwsordal Encresse was demonstrable

Two !

par P Pre
wntng the same hutologieal pucture were
wcluded i the biopry matersal {3) In thess,

the necrowes hod most probably been camed
by Bilivstan® waed ot -y examumathon,
The clanged alfiahne phosphatae pattern
might be due to the necroaes rather than to
the drug per s¢ A functionsl onerloadang of
the remaming parenchyma and/or the e

= may be dered s
pomible caiwes of the canwbeular erryme ac
ity —Any asoctios between we of druge
o abane of aleohol and the occurrence of
ambcolar sfkabne pbosphatase was not de
monstrable

The allalme phosphatase scinsty of the
b comabiculi wax more comanon an the ma
terke! ebtamed at autopsy than i the bropy
oatesmal, 58 per cent snd 14 per cent, respec
tnely (4] Ths mght be explused by the
frequency of malgnant daenses in the
sutopey patermal where tumoun were very
cooamon, 60 per cent, compared with 40 per
et as the noroul fgure opplyng to large
By woes in the mme populaton. In
hout 70 per cent of the subjects with ma-
bgnant tumoun, comalicular reaction was
famd 10 be Incremsed rempectine of imohe
ment of the Bver {m 74 per cont an the total
Bmzpolw:hgmntnummﬂpﬂml
of those wnth tumouns wathout unolvement
o e Inev and in 77 per cent of those with
tanours with och mvahementt Thes find-
1o obsownly undweates & remote offect of the
tumout o the hver
\°rk:r~fmmmmmbnwrcnpﬂkn0-
™an dieaws snd the occurrence of canalic
wlar aflafine phixphatase actnm was found.
ucha onnection with the wrum ncreare of
e asmed ganalicwlar moesowme has been
FPorted (7' Any correlation between toral
1 allabne phoesphatase and the hoto

hutochernscal pattern and the serum values
wre correlated firstly the celiuler varaton
of enzyme setity scondly the escape of
enzyme molecules from the membraney mio
the blood, snd thirdly the degradation of en-
ryme protein. The last proces mght abo
occur mainly in the Bver (1) The three pro-
cemen arc not necewarily dependent oo each
other

Isclated conalicular incresse of alkalme
phomphatase reaction was the tommon pat
tern of collsgen diseases and centrolobular
hepatie secroses, while tumonr duenses with.
cut mvehvement of the bver mught show both
an uolated canabeulsr werense and a com-
bped canalevlar ond atowsodal mcrense. In
the broper weries (4) tumour daensey without
lver involvement mors often presented ro-
lated canabwular enyyme increase—In the
pecropsy seoes, the allabne phorphatase se
tnaty of the bile canalicub was not amociated
with hepatomeaaly
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Bewgmark 5 p Olisea R Fliminaton of
alkatine phosphatams

from bone and habextine Acts Chiy Scand.
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Bect. A, #3 315-526, 1973,
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VAST AND APPARENTLY PARADOXICAL
CONTINUOUS RISE IN PLASMA RENIN
AFTER REMOVAL OF GENTLY
MANIPULATED SUBMAXILLARY GLANDS
IN NEPHRECTOMIZED MICE

Joxs Buva and hoaam Pownax

The Unhversity Intitete for Experimental Medicne, Oopenbagen Devmark

Busg, ] A Powbee, K. Vat and apparently persdodeal eombmuous sim tn plasns mesis after
rowovel of gestly d y glsnds in sied mice, Acts path. micro-
biol. xand. Bact. A, B4 283-230 1976,

Cornthe Bom of the ditary giands of previ neph d mics Tewls in &
van bcrens fx plasns ruun concentration. The concrntmtion feschws § to 7 G U rendn/md,
whick s 1000-{odd higher than normel planma coocentrations. The riw i3 ooch lesn pro-
noxnced if the glumds kte semoored after the manipulation, confisming the ste of the reas.
Howeree g appirest paesdor  seen  the renis eooeantration cottizues 69 rive even alier
remonal of sbenadllary glands ex wadl s kidoeyy, indioating thas & bound form of rerdn b aho
seleraed. The bound renin ean b fn the fors of exocytosed granvies ov {and) in the form of
procenin  the reain of which u actirated whh thoe. In spite of the yery high reain conom-
teatiues the blood presere i wormal or anly moderstely jocressed. This daproportion betwess
e vewdn aed Bood presum o be creed by a il releam of Eis!
kathireln and realn, which have commicracting effects on the blosd pressore

Kay vords Rewin, plawna wcbancflary glands  nephrectomined mice

Fenn Boag, The Usivenity Lomtitate for Expacioenial Madicine Newre Ale 70 2100 Copen-
hreen O Denoark.

24

Reerhed 05l 7) Acorpted 222873

U erle ct €1 (1937) found that the sbowsil-
of mice contam large armoants of

* tenen-fike premos matenial Tha finding ha
unee heen conirroed

Tymes from the glands, and they huve sub-

sequently grnen & further characterbration of

Emf!mhmﬂi{:f!mmmdwdnlar!he
} a

AL

D for di

howenin (sce Page &
McCubles 1968, Tadede ct of 1962 Ring &
1971} Recentty Coken <t of (19723
7t able (o rolate bn sable and pure fom
* family of potent hypestensive renmefke ene

of renm (Michelskis ot ol

et
1974 3 and b} The present study way
formed, becawe nnmfmmdthux}ni:_

rixio-
adenectonn, sesubted an marked increaxe in
plasma renen, Based oo tha finding the effect
on plisma renin concentration of dufferent

3%



types of manmpulaton of the submaxillary with penldllin and Wacphrecwmized s
glands was studied 1n previowtly nephrecto. mmmmmnmﬂw:m
mred mrce. These studies were perfonmed e experients, O the dy of the experinet
both with mice in which submaxillary salo- a aatheter hed been placed fn the femonl arery
adenectomy was performed either Immediate  the flot blood smple of about 20 &t blod wes
Iy or soame munutes after the manipulanons, Srw from the cathoter blood
and with mre m which the glands were re w relsl
Placed after the manpulations, which 012 mi/h

the

MATERIAL AND METHODS
Amimaly mole afbino mice of the Danish Bermm  Meaipalation of rubmadliay glaads

over 2,000 Coldblatt Unity (GU) while the from their normal position amd thereafter otber
mean eontent of the two kidooys war about 40 G U extirpated or replaced. In other experiments the
(Pimy & Pasliex 1975) The muce were pretrested  glands were toanuslly gently compresed owr per

2] Yyt
100008V 10%me 10000 OU10 A me
1

LB HOURS
o 1 2 3 4 5 6 7 o 1 2 3 4 5 &
F:lEﬂmnaplmmmmlmhunhhumn-ltrrdmmtlmdmpu:uouduhr
tobrsaxillary glands of previoudly nephrectomired moce  Whike lhrfrhr;d;)-;;:nm‘

in meme (Frg 1A) quhm%i:mﬁ;l:m. Mm"‘“mh

l:'i‘:ed(lB)lﬂn pavse of 3 (A) or 6 (A) sisnirs durstion.
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15 weomdy Bn 30 w &0 seconds ad Abwromfter
sither fewdistely o afier & 3 o 6 minutes’ pine

ot Iroveedistely thevealter s
revoned oc replaced.

weplrectacaiaed
the sham eperation war perfoemed
oa the abdominal wall in order not 1o touch the

Plosma cuin concrnl atren was determined ming
the captere radiolecnunceday for sogetendda 1
= dewrfoed by Penlun & Jorgemsen (1974) The
toncrRtration was expressed in Goldblatt Ui
10U} x 10% x mi by comparison with the
wanderd hoy remin preperanon obtaised from Di-
ko for Bologieal Standands, Holly Hill, Loodon.

RESULTS

1 Plaome Remn Concentratron «fter Gentle
Mampulation of the Sxbmaullery Glandr
xith Swbsrquemt Remored of the Glands i
P vtroualy Mephrectomued AMice

The Temt concentration, which
wa between {and 7 GU X 100 X ml
before the glinds were touched, was abost
1040k tcreased smmediately after the ma-
Wﬂlhlm.wbtunon}ymn!mpumng
the glands forward and Ligating thetr vessels
454 thicty, and up (o about 100-fold wncroased
whortly aiter more d L

60 while the fourth reached o level of about
W0 GU x 107 ¢ mi® sy shown in Fig
1 A, where the oxdimte thows the renm con-
centrapon gen on & loganthmic scak, In
8 mice 10 whith one mnute s mampradation
wos follveed by & 3 munute (5 mice) or a
6 munute (3 mrce) pause (A and A respec
tvely} before the ua was per
formed, the levels mm&h« bemg
from 100 to wbout 400 whter 3 min pause and
from 200 10 2000 G U X 10 X ml* when
the glands were cemoved € min after the end
of 1 winutes manipulation {Fig 1A) Thy
mesns that m the total marenal there wm
from about 13 up to about 2000-fold incroase
m plsma renm concentration.

11 Plasma Renm Coscentration after Gentle
Uan:prietion of the Submasillary Glands
Followed by Replacemens of thr Glands m
Previondy Asphrectomized Afice

replaced after the manipulabion are ghven In
Fig. iB mwbldlthcntdxmtc.nmf“:gh&,
gnu‘hermmmncmtmbmmGU x 10+
X ml ona scade. The figure
shoraa lh:llkohcmdtrculundym
crewse 15 plawma remn, which n already
nnrktdlym:uedw)mtheghndcmm

(Fie LAY Although kidpevs as well os sub-
rmmflary glands had now been remened the
mmmm(mmunmdmnxm
fbing & plateay afier about e hour and
8t Odten stay g at the level for the foliow
PP 16 7 houn. The mommum jevel de
Pmkdmdxdggmdm,mwn being
o B3 WG L x 10 » ral
where e saloadencctonn was performed
‘!hueghm.hmtm.ufudup grng
N actess 1o bgaon of the vewels and the

Gt (@) In 3 of 4 mxce in whch the
thands were vepratedly gemth compressed for
 hay

o e mmute before they were e
the Jenel was briween 30 god

placed and th seadily increases, mont
oftes seaching a level after about { bour
The reruls, bowever differ from those of the

smanipulaton for
lrnuzmcrolbhtdbyupahmol"(ﬂ)m
6 (A) miute bdmrtphtemenxin!md
2 mice respectivel The secondd abwious dyf
fumnumm:mlmrmchhigbuhrh
(hen\rmm:mdﬂXX)GU X10 xmiy
l}nnmlhembadtmntmwdnﬂm
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(@ and A) and 2

(O) mice The two miec murked A had been ansertbetied 6 mirutes lomper than the other mict

The zero mark indicates the end of tho

Fig 2B gwes In e dimilar way the changes tn blood presmre with time in 13 Linephroctoeized meicr
tho mbmaxllary glands of which had been gently maalpulated and thereafter replaced (#) or rrmoved

©)

II Changes 1n Blood Pressure with Time
fter Gentle Afarpulation of the
ubmarillary Glands of Preciousty
Tephrectomured Afice

For comparson with the effect on the
lood pressure of mampuliton of the sub-
wxdllary glands the changes in blood pres-
e with time after the end of ether anaes-
wna and sham operaton were determined
1 9 muce ol of which hud been inephree
umned about 17 bours before the expen-
ent and 7 of which (@ or A) had been

several days enrlier The

results are given m Fig 2 A, It shows that m
most mice the blood presure s lowest fm-
medately after the end of the anacsthena
ard therealter roes to 3 plateau, which n
7 of the 9 masce i between 110 and 130 mm.
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The two msce, which had lower values {A)
had been anaesthetmed for 6 minutes longer
than the other msce, The biood premores of
these muce wert & a whole 2
Tittle Jower than that found in 7 normal mice
the values of which were between 115 and
140 mm.

Fig 2B shows the effect of genthe me
mpulation of the submaillary glands on the
blood presmure of sveral of the mice the
renin concentration of whih s grven in Fig
1A and B. It s seen that the blood presmrey
bere ax in the controls (Fig 2 A) are jow at
dlcbt!mnhrgn(l}nc\mmwhwhmaﬁ!ﬂ*
end of onaesthesin. From these values they
the to levels which are in the upper half or
h:g*udundmlmmdmlhermmkﬂw
values are as a whole higher after veplices



ment of the glands (10 mice, marked #)
than after ualo-adenectarmy (8 mice, marked
O} With one exception the values do, how
o7 not exceed 160 mm.

DISCUSKSION

The vast increase in plagna renin concen-
tration after gentle manputation of the sub-
marilhry glands of previewly nephrecto-
mired mie (Fig. 1A and B) o probably
cuused partly by o pervous and partly by &
plytical mechaniom, That 3 pervous mech-

blood, a1 could be expected, varied with the
time between manipulation and removal of
the glnds 1 the nalo-adenectomized mice
(Fig. 1A) such relation was not seen m the
miee, 1n which the glands were replaced at
different tuoes after the mampulaton, the
pl allowing a d and there-
fare aloo more pronounced release of renm.
Contrasting with the vagt increases 1n
plarma renin concentration are the un
changed or only moderate fncrease 1 blood
pressure (Fig 2 B) over that found 1 sham
operated controls (Fig. 2A) Thu lack of

anem plays @ role 18 made probable by the
(nding that anaesthesin nod bmephrectomy
cn result 1n elevated plarma renln concen
traton, whrch o s0 prolonged that 1t cannot
be due to release of renal ren dunng the
nephrectory (Bing & Poslsex 1973) The
very much hugher values found even after
sEght manpulation of the glands make 1t
protable that also a phycal factor plays &
roke. That the pluma remn concentraton
w3 steadily rinng with time after removal of
ludneys a3 well as submaxllary glands was
an unexpeeted, parndaxically lookmg findmg
It roust be explamed by a releass of both
free and bound renin, the bound remun being
eitber 10 the form of granules, relensed by s
form of exocytows, or in the form of “pro-
renia™ (for terature seo Leckis & McCon
el 1978) or by a stmrulmnsom release of
both forms of primarily inective renm, which
»ith trme are actrvired fo plasma Such re
kaw of both active and inactive remin can
#o be (he cause of the steody increase 1n
Phama remin concentmton i the mce in
whach the glands were replaced after the ma-
t.pulation (Fig. 1 B) 1n most of these mace
the renin concentration rroches values be-
teenland 7C U x mH which 8 about
1000-fold hrgher than the values found belore
the The total amount of remn
B plasm then reaches about 18 G U, which
n cloee to the amount found in one hidney
bt will ony about ane per cent of the well
er 2000 GU found as the mean of the
foatent of the two submaxillry glands.
“h‘k‘h‘d'ﬂ'fﬁo(rrnmnkmemlhe

P A ek mcrubed woad fact A B4 3

corresp e between remun concentration
and blood pressure can be cuused by & smul-
tancous release of Lallikrern as well as remin,
which are both found in the grapules of the
granulated ducts (Chusag o ol. 1968) Tho
blood pressures found are thus probahbly
showmg the combmed result of the contrary
actions of the hypertensive enxyme renin and
the hypotensive enzyme kaflikremn. It bas o
far pot been examined if there I a depleton
of renln mibstrate, which could be a further

canse for the doproportion between plom
renin and blood presture.

Ths was by grants from the
Danuh Hesrt Feandatron Kisg Chnstiax X Fexn
daten and the Fewadatrow | the Inrurancs Com-

the Dawick Siate Medreal Research Councll
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POLYARTERITIS NODOSA ASSOCIATED
WITH NOSEMAT'OSIS IN BLUE FOXES

k Nompsrooa and Kz, Wrstvx

‘The Nattons] Veterinary Instltate, Culo, Norway

HNorditogs, K. & Wenbys, Kr. Polyartarits sodoe
Acta path. microblol. scand. Bect A, 84 291 296 1976,

The pu | leicmu [ fox ) wers stedied in n
emterial commpriing 1% young bioe foses from 23 different farme. Dimeminated nosematoch
n blow fov pups wat regularly sccompanied by severe vamulitn, aifecilng medimm-dred and
woall arteries I vurdons organt. The acote dsimage has the form of & acorntiving anglitly, with
aral pecrosks and sometimes reultant throciborls. The eamatr ¢ organisn ¥ e oomicnd
I fraqently prowent in the freshly aflected arterial walls, either m endotheilal o I medial
moooth muscle calls. Older lesboos 1nclude nedular {Throos thickenlng of the arterlal walh, xnd
itimal profiferstiom, sometimes with luminal obfiterstion, The conclusion b drawn that the

d with Is In bloe foxes.

the- i o ( oalh

srteria] Jeshorw are morpbologically aquh alent to clamica] polyanedth podos.

Key words Polyartaritls nodoe  Noseroatoxs

blos foxm.

Knat Nordetoga, Nstioa! Vetermary Losutute P 8156 Owo-Dvp, Oslo | Noxwsy

Reened 230175 Aecepted 240875

Neeme cumicnli (syn. Encephalito_oon
“wuteali) 1 @ world wide protoroan parants
afferting & number of mammalian tpecie,
cfoding man (1 3 4 8 9 11 18 16 18,
2,%1) Nowmatons & one of the most com-
o infections in laboratory anmmals, and as
o 8 often Latent, the paraslte may therefore
datahy expertmental studses. Tazooomically
1t b been clamified as 8 mucrosporidia, thus
being m’ﬂvn::ﬂnxul}rd Trom other pararitic
Protazoes, % toxoplosma by appropriate
Wehnaues (911 13 18) The paratte
TMUtpher intracelhukarly unti] the parantmed
eelh, packed with spores, rupture and the
mmrﬂmrdmmthc!mwndmgm
' In fght microwopsc sections the spores
P a1 elongate-cnond bodics, measuring
3ot 15 by 3. » with pelar vacuoles which
A of conuderabie dingmostic value Other
™

structures within the thin spare membrane
(nclmh:lpdnrﬁhnmtwhmhmybea
truded under suitable conditrans this proces
b contidered as conclusive proof for the
mcrospondean «harscier of the paraute (9)
The spores do not stum well with haema
lin-comn, but are stroagly Gram pontive.
Further stioung charscterifs have been
gven by othen (9 11 13 16 18)

Nosmatows had not been known w Nar
t:;dunu] 1968 when this infection was

1n bhae faxes (Aloger I, s

the lat few vean th"pumhm:b:_,[):mug
heavy Jowes among blue fox PUPS 0 the
country 15) A strange cbeenvanon ks (hat
neardy all affected animah revealed vesular
frabom consbtent b clamleal pohyacreriti
podoss, oy cunorily reported In » preview
Paper (14) The ams of the presens u
mdmmm,ﬂﬂwmmdw"“‘f
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the frequency of polyarteritis nodona 1n fox
nosematos,

MATERIAL AND METHODS

Our soaterial was collected doving the yeary 1968
1974 and comprised a total of 1530 young foxes

materfal includes alwo socte salmals which werr
Lilfed In e exbaunted condil

Antopes were p 4 fing to roatloe
wcheduler, and piecrs of ofgans were nocoally
fixed o a 1D per cent builered sodition of formal-
dehyde sometimes abo in Curooy's flrather, The
materle] was embodded (n panifin and scxtiored
At sbout 3 x the sectiom wers reutinely staiped
with haematovlin wod codn (HEE) sod & modi-
fred Grom metbod (16) The following sdditonal
sraint wers wsed on selectrd sections™ Phospbo-
Tunpitic acid heamataxylla, the acid piero-Mallory
and Marthus soariet blwe (MSB) methods (18)
clastin van Glesom and  methy!
Formalin fxed braln tlene was post-fixed in 2 per
cent phasphate bulfered osic aed, debpdruted (o
acetons and embedded (o Arakdite Utz thin sec
bons were staimed with urzosl scctaw and dead
citrate aod exzrmined in & Siemens Elnaxcope 1A

REBVULTE

dutopsy Findeags

In nearly all anmmab, the extra-mural
caronary arenes exhibited alterabons visible
1o the mled eve the vereb were vanabl
thickered with nodular Jesons resulting
promunent, duatorted artewes (Fig 1) Ina
few nmumah the percardrum contatoed blood.
or  fibnoous exudate The kudpeys were
frequently enlarged and pale with
circumscnibed spots on the external surfaces
the spleen and the hmph nodes were oflen
entarged  The meoinges were hyperaemc
and & large number of anmmals there were
hacmorrhages 1in the memnges and  the
chonosd plexin  the lareral ventncler were
frequently ddated and sometimes contuned
blood.

wall,

2 Artenal Jewon with greatly hxckened
A arlows

anery MSA, §0D
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Fp ) Gouprof N wm :pnmlwhhmt.hl“lld-mut:ry(lm) Uodified Gram staln, X 340
Fyg. 4 High 16eath Y h of & eollectk of N sma spores Polar vacoales are Indicated
by arrows. Modified Gram staln, X 2040
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Fif 3 Greatly thockroed with memive extre red cells which, In great parts,

sustion
other changrs. A thrombosed artery 1 indicated by an arrow Typiesl carchral cellular Neanm
Irion s the lomer right of the picture HLE, x 50

Mirorcope Findings
® Light Afscroscopy
| ascular aterationr In the scute stages of  structon of miernal elsstic membrane and

wnohement, the affected arternl segments  thrombomws were frequent events In fresh be-

showed degenerntron, extending to fibnnod  nom. The damaged vemel walls were raprdly
meeroen, the lenons {requently being eceen-

e but wffected at tmes aho the enure  eounophlls. Collections of Nosterne organsms

crcumierence of the vesseh (Fig 2) Endo-  were very common findings within endothe
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Lal cells, oe 1n medial mmooth muscular ele-
ments (Figs 3-4) but it was abo obviows
that the parastes frequently occurred extra
cellularly following rupture of parasitied
celle In somewhat older lenom the infiltrat
ing wnllammatory cells conusted predom-
mantly of monenuclear cells, frequently of
the plasma cell type, In later developmental
stages the Injured vascular tsue and throm
bosed arterfal segments were replaced by
fibrocellular elements resulting :n nodular
thickenmgs of the arterial wall, scamnng and
homunal narrowing or sometimes complete
obliteration (Figs, 5-6) At thu stage of m
volvement parsntes were scldom seen
A latons of ] v cells oc
curred penvascularly sometimes with forma
tion of granulomatous tusue, either diffusely
dhtributed, or as indrvidiual granmulomas,
closely connected with adventinal tisue.
Dustribution of artenial lesions The artenal
lestors were found in a variety of orgam and
tosues examined, The artencs were
affected 1n neardy all cases. Of 108 animals
which all dapliyed coronary artenal altera-
tiom, 49 foxes alo had hepatic arterml Je-
mom, and 23 corresponding changes in the
kudneye. A high inadence of vasculits affect
ing medium szed and minor arterres was alo
obsened In smated muscles, penpheral
nerves, spleen ungs, gonads, stomach and
atestine. In the central nenvous system there
ras, o3 o rule widespread vasculitis, also in-
ohving the veim
Evtra-vascular lesions. Extra vascular le-
1013 were mast advanced 1n the Hdneys and
he central nervous systern Renal lesons con-
oted of extenme ntentitinl nephntls, the
Wiltrotmg mflammatory cells being mostly
f the plasma cell type These cells were [re-
vently py philc Myrmds of p
fere, 1n acute cases, present wathm tubular
pithelial cells and 1n whular kimna. Cer
bral lenons comisted of severs meningo-
enceph with T 1 collec
tlons of porasites were often seem, 0 and
outede these bepom. Changes at other sites
included focal granulomatous lewons i the
Iver and heart muscles. Groups of parasites

24

Y

Vo2

7,472
g sl
O

LA

Fig 6 Obliterathe renal riesial lewora and fater
stitlal nephrits. H&E, x 100

were, In many cues, scen elsewhere than the
kidneys and the braln, including nade ot
thelml cells 1n excretory ducts of sabhary
ghinds. Hyperplastic processes with prolifers-
tion of pyroninophilic cells were freq by
noted 1n lymph nodes, spleen and boee
mmarrow m older cases.

A number of &yes has been studied. Char
actenstic artenal lesons were ale found in
the eyes the result of this study »il) be pub-
Trshed in @ separate report (2)

& Electron Macroscopy

Electron microsopy was performed in
order to whenufy the parautes Croups of
1poits, at varsms stages of maturiton were
cawly found In cercbral vewsel walle They
were often present extra~cellularly and were
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Exevtron crograph of  gromp of Nesma spores within the wall of a cervbral arierr Some
wetone of polar filaments sre ndicated by arrowr, X 30,000,

Fit § Eictron sucmgreph of a matare Yegsm  mporc m the wall of & cercbral artery cblique and
o8 sections of & characterntie polar flamant, X 60,000,

ran o wentily when the charactermstic
hoenty were dacernible (Frgr 7-8)

DISCUESION

Our olmerations demoostrate that srtenal
Aleratons, mmilar to clasncal polyartenth
podosy, are very common compheating e
Bom m fox nosermatodls. Altbough 1nciplent
trieral modifications have been poted previ-
oy in & cat (20) and i dogs (17) in
Pecruon with nosematoss, there are, os far
e are gnmare no earlier reports of fully
developed ptyarterits nodom 1n ather spe-

ckes connected wath this doease, The most
camumoa ladons, amocated with nosemntoss
in all mammalian species, are focal granulo-
mmatous encephality, and mterstitial nephntis
(3 13 17 18) Thin, the extrawmscular
changes obsenved in our materal correspond
c)u-rlywlhmeocnm-mglnothcrlpmh
The actiology and pathogeness of poly.
artenin nodom are incoropletely underxtood
A common view b, however that this vazey
lar damage reflects mmmumological dasturb-
ances, probably of the bypenenutinty typo
(1) In dorpestsc anumals, polyartentss nodo
hkmwntoutnn-innnocmmnuhhhmh

295



certam bacterial infections (19) and viral
mfectom (6) this vascular malady has alvo
been thought to occur in connection with
another protozcan parnmte, Sarcocysts 1n
calves (5)

Whether the arterul lenons reported m
thus paper depend on the presence of parantes
within the damaged vascular walls, or on
an altered immunological state  remamns in
doubt. Foxes affected with nut:mntuh L
ln‘blt . ed hypergs

Nowwe cunicali Infection in & goat. Indisn
J med Rex 39 993 993 1971

R,
Aexdnck R. & Bird R G Nosmatows, 2

mlcromoidul infection of rodents and viber
animaly, including man Brit med. ] 470
472 1964

Lendram, 4. C., Fraser D C., Sliddere 1 &
Hewdersos R Studiey on the o
gamdmﬂnj clin. Path. I3 401-413,
Margileth 4 A1, Straxo A J, Cheadra R,
Neele R, Bum A & mc-a, R AL

emia (12) an observation which s PP
lhe view that the vasculitn in our material
has an inmunclogcal background. Further
Immunclogrca! ftudsey are necesary to clanfy
this pomnt.
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HETEROGENEITY IN IN J ITRO RESPONSE

TO PROGESTERONE AND MELPHALAN OF

MAMMARY TUMOURS INDUCED IN THE
RAT BY 7,12DMBA

hwur Arzonoy Awpres Bidaxunp and Craxs Trorf

The Torablad Imtitute and the Department of Surgery Unhemity of Lond, Sweden

Amegrea, K Bbehtond, A, & Tropé, (L Heterogenadty In tx rifre rexpouse to progesicrone
tad wxiphalsn of msmmary tumours indoced o the rat by 7 12 DMBA. Acta path. mcrobol

xand, Bect, A, 84 257-300 1976,

Fhe memreary tumouns induced In rats by 7 1 DAMEBA wers each divided into foar sectians,

=od studied o cell purpens om o Wire for response to

IPthymidine

o7 progerteroos meawxired ms
and

was found

towards
whhin al fhe tumours, but the mode of reactlon of the two drogs differsd. The biclogical

Teevance of them findmgs b docassed,

Key words Marummsy twaooars, rat, induced  progosterone aod melphalan respoar ia ritro
Rust Aspegren, Department of Surqery Unfrersity of Lund, 5-221 83 Lund, Sweden.

Racthed 30 LT3 Accepted 3040073
1 a previouws work (1) effects of sterold
hmnmmﬂanpemnmfmntmm—
I tmows and mrcoamas were demnoo-
united m o Inhibltuom as well as stim-
“h‘hﬁwmfuundmthemrypuor
tomour 1t was thus mapected that sterold
Tesponse 1 ouro could be an umspeaific toxic
ellect. However different sterosds had dif
{ereet effects on one snd the same tumour
m ruggesting & “speaific” rather than a
Tenenad tome  effect.
At shown by Hdkansson & Tropé (3)
ety leholanihrene-rduced mowse sarcomar
;"Memmmﬁc drugs ™ ouro
foreoner there m correlation between effects
'} ftro and m o ko the tronsphintation
Hiaton (6) It has sho been shown that
with different senutivity to cytostatic
re present wathun & single tumour (4)
P A% k. sl e, ot A, 84, 4

Sterosd hormones are frequently used in
the treatment of human carano-
o, but orespective of the Inftal success, this
trestment will often fall. The mammary tu-
mour mduced in the rat by 7 12 D\{BA A
also & hormone-semdtrve (umour which often
has been used I expermmental work s a
mode] of tumour in man. It was therefore
contidered of uiterest to study the hetero-
geneity of thn tumour with regard to the
1 ntro respome to a sterosd hormone. In
order to investigate whether the arresting ef
fect of the honmone was similar to that of o
cytoeatie drug the mrpentions were dmul
taneouly tested wath melghalya,

MATERIAL AND METHODS
were Induced In

TamOwry wd" id
Bpragwo Dwwley female rats (Anthdmer, Biock
boim) by iatragastric spplicion of 20 mg 7 12
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certain bactersal infectrons (19) and viral
infections (6) thn vascular malady has ol
been thoutht to occur in connection with
another protasoan parate  Sarcocystis In
calves {3)

Whether the antenal lemons reported in
this paper depend on the presence of parxdies
within the damaged vascular wally, or on
an altered immunological state remains in
doubt. T'axes affected with posematows ex
hibw a p «d hype tobull
semia (12} an observation which supports
the view that the vawculis in our materal
has an imnmnological background Turther
immunological studwes are pecessare to chanfy
this point,
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" PROGESTERONE Fig 1 Effect of melphalm end

i

ea mat 7 12-DABA-
tnduced mammary tumoens. Eech
tumoar was dhided In foar perts

tubes) u Ind:cated by dotted Hnes
at the top of the graph. Vasiance

gh-m at the bottom. N5 = not
dgnificant * = 0.03>p>001
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p<0.001
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mary tumours and srromas m the rat (vins
or chemically induced) the latter type of
tumour not generally being comidered bor
mone roponahe (1) However  different
ferodd hormanes in wmilar concentratiom
ke different m ruro ellects on cell nnpen-
mond {rom rat mammary tumours {1) The
bek of comehition between effects of mel-
Phabin and progesterone in the present -
YoRigahon thows that senmtraty to sterosd
hormones m an tn oo system 13 not like the

strengthened by the fact that a vivdly pro-
Tiferating normal rat tisue remaim unaffected
of lngh concentrations of steroid hormones
w vifro (2) Thus ft is remonable to amume
l.hntn- vurulen:o(d-:cﬁrcuo(u:mid
of beological
relevance nllhough they do not I:Iﬂ:lnri}y
reflect hormope senuintty ar unsenmtivity
v of homours.
Heterogeneity of responte of tumour quar
tels was found to apply to melphalan as well

*tntvity to an allyhiung agent such as a3 to progesterone m all tumoun although
hlphahn.Thm,\nuptdﬁc(mmrumr_hu the sguficance of the heterogeneity In re

mmm.m:hnphmmoru.emmbu
ferpoese to added drugr. The obsernved
f titro tomcity of sterold hormones seems
Y be a mpealic toocry” characterstc of  ame tumour
et cell populitons rather than a “gen-

'T":W‘kﬂy"upo‘mhu'd by \ordgrast (3)

>

peedic towaty” concept o further

spome 1o prog was weak and prob-
ably inodental in one tumour In another
nmour there was o effect of progesterone In
two pieces while two other preces from the

o e Thn could mdicate
a vanability In hormone semltivity among
dl!frrmtre]]done-wllhlnmnnd.hzlmm
rumom](lh.uhuwn(hmnmumry
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caranoma a1 well, it s casy to understand
why the pereentage of faflures of imually
succenful hormone treatment b bugh, If the
present finding of cell clones with vardable
sersluvaty to cytostatic drugs and sterold hor
maones B applicable to the human situation,
the prospects of relable in zitro cell culture
methods by which to predict respome to
cytostaue drug or sterolkd hormone are not
very bright umply betamse of the difficulty
imvolied 1n obtalning representatie matertal
from a grven tumour
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>
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PRIMARY CARCINOMA OF
THE SEMINAL VESICLE
Casr Report
Lans-Gioouar Kpoawos and GOera Porrrzssox

Departmant of Patbology I Sahlgren Hospital, Gtzbory and
Department of Surgery MBinda! Central Horpital, Sweden

Kindblom, L.-G & Peticrmon, G Primary carcinoma of the seraiml veucls Gase report.
Acta path. meroblol. sand. Sect. A, 8 301-305 1576,

A Tlyearold ma with a seminal vamichs cxrcinoma i reported. Tho patlent was treatod by

inutiated. Within s few weeks the patient was fres from his scvare pain. The radiological and
shgm of had cither shed in e o after one yoar of
oeArogen therapy Tha pathent 1 s2lll aln and well 2 yomrs after the dragnous was crtablished.

Key wordsi Ademocarcinoma  osstrogen therapy weminal vesicls
LG Kiodblow, Department of Patholosy 1T Sablgren Hopital, GBteborg, Bwoden.

Rrabed 163173 Accepted 16476
cartinoma of the semmal vesncle o
Sxeedingly rare. By o review of the literature
from 1871 1o 1946, La_aras collected 20 cases
o carcinoma which according to the reporty
odgmated m the seminal vescle, In 13 of
these cases, neoplastic involvement of the
prostate ghand had aho been demonstrated.
Sloxe 1t proved dufficult to exclude the pora-
hm‘)’dlmndary‘ I of the

1965 Balnt 1965 Snuth ot ol. 1966, Hajdx
& Faruque 1968, Scdmepd 1970 Lipets
1970) The nmouns, with only a few excep-
tioos (Seidinejed 1970) wero encountered in
eldetly men. In more than half of the pa
trenty metastases developed and the mortality
mate vy high (Leswrws 1946, Dalgeard &
Gtertsen 1956)

In the present paper a case of adeno-

*nmal vencle from a primary caranoma of
the prostate, he luted only 7 cases &5 au-

prmary ardooma of the seminal
Yemcke. In a cniteal rvaew of the Gternture

D 193, Delpeerd & Gicrtsen occepted 23
s m

Trorted (Marshell et ol. 1961 Ewell 1963
exborg & leroshostsy 1968 Rodngeer
Recs 1964 Kapiun 1963 Damson & Make

> grting tn the seminal veucles
2 72 yearold man treated by oestrogenle
harmeone and kept under obwervatum for 2
years it described.

CASE REPORT

A T2-pear-cld man, previcwaly in good health apar
from repur of beralec kn 1927 and 1940 and &
PAVc fractar In 1968, was admited 30 borplta)
mND\mhzr)mu:mdmnﬂuq
reteation. Emergemcy catheterintion refoased 1450
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M of aeloe Dunng tbe precedinn 2 yesry, ihe
patient bad experiended difficulty In micterltion.
Rectal exsminaton rreated 2 mawive peostatie
enlargernent whikch was thought 10 Le doe o
benlgn nodular ‘The rectal mucoa was
woooth and {reely molide Preoperathie lutrasen
ous urography showed a dndocation of the dluat
parts of both wreters but no obutrection, The pa.
tent wat operuted upon ko November 1973 ay the
Surpeal Department of M8lndal Hotpital, Bweden,
Tramexfcal enocleation of proststie  adenoraas
produced 50 g of typlical sdenomaton theue
Rectal examinstion was performed 1o verily the
completeness of the enwcleation wherrupon 2 large
man eould 1l be palpated, Via an Incison
through the prostatic capsule and the trigonum,
30 g of grey brown, grity tuwe was cxclwed ty
blumt disectlon from the retrovesleal space. The
e courwe Wit tfal ard (he ma
tirnt was discharged 14 days after the
complica

opefation,
tiows, Slnce the bhtolo-

reinoma
comilderrd w0 originate from the seminal vencley,
:h:ﬂtm tecthed 6000 rad In the prodatic

In April 1974 the pavent wer readmiteed 10
howpital with 4 Irg back paln. 3cl ph
of the aleirion thowed muliiple oirolytic meta-
#8501 to the 1iby, vertebras wnd pel i Radiological
0 a1 compared with earder

revesled an incressed comprrmdon of vertebra L,
(he akeletal nrocture of which was frregular and
reduced denlty of verfebra Ly On chewt Xeray
elevation of the right cupola of the diaphraem
and & alight rightalded plearal effosion were ob-
eenved Lahoratory (et ahowed 8 hacmogiobn
concrntratkm of 133 /100 ml, a sdunenmation
rate of 65 mm m | hour and an alkaline phospbat
s activity of 16 Buch and Buch unily (upper
Lemit 8) Further mudwthetapy 3600 rad wes di-
rected towards 1he mt of the peln.

In June 1974 the patlent wss wraln totally die-
sbied by sovere pa nowhich wa rellned by devtro-

th A Petnidioe Wi geoersd condition
was detenoratlng rapidly At thia stage, bormone
therepy war mituted. Polyoetradiol phosphate

(Eeradunn} 160 mg/month for the frst three
moaths and then 80 mg/month intrammentarly
slong with ethinyl ceradiol tablets (Fihex)
50 myg twior duly for 14 dsys and mbsequently
50 mg dafly were prescribed.

Four weeks after the Imtitutlon of thiy therapy
the patient was frea from pain and able to repme
kis pormal daly scusities

At follow-vp eamuaton in Angos 1973 21
mootin after the operation, the patient was il
free from pain, hed gained in welght and we

way 117 g/100 mul, the sedimentailon e wu
28 om in | hour and U alkahipe phoephese
acthity wat reduced 10 2 Buch and Buck woly,

PATHOI OGY

Hiaslogical Metheds

The surgkal specenen was [heed In 4
formaldefiyde sofution snd embedded In paraffis
Fhe mcron thick sectloot were accord-
Img to the bacmasoqlisvan Gievon method sad
with haematorylin aod codn. The P,
(McManm) Sadan black and fong ZiehHhrtien
were weed 1o iendly Lipoliocn,

|

G out Appearance

Tha retros esical tumour theree welgbed 308 and
appeared n svera) pleces the Lirgen of which
measered 3 em 1o dlameter The himowr thes wm
friable and i3 cot surlaes wers greshb or prow
bromn sud of gritty apprarance. The promatic

they were of 2 tongh, fbvout conmueney

3 croscople {ppearance
The hhitologeal pattern of the icsl o
Toour vated for the woat part ay-
pearing & A rither poorly differentiated sdeno-
In soms arcas abmont sold (Fig. 1) bt

crils were
borders aed 3 \esicwlar puckew with ooe of two
promioent macol  Withla thew poody diffee
entlated parts of the tumeur were artas componed

armival vedcle However no distinet [pochrome
Phgment gransles were demonecrared whibia the

n,,m‘ma.s(zmmedmnl-nhﬂ
sdenocascinoma. BRE X 30
Fig 2 FProoirent papillery ad sdemamai=y
stroctares. HEE X 50
n‘_‘u.mnl&n\wr\hwﬂm‘h‘
crfbelform rtroctures [ned by palymapltic 2
reine peradantratified epthelum. HEE X
Fg ¢ Beminal exlo-like sre within the sowT
H&F x 120
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eplthellum nelther In these areas nor In the poorly
dilferentiated areas, Scant flmn siroma contalning
many fairly wide capllary-fike versels and occs-
donal, omall groups of lymphocytes lay Internspensed
between the tumsour celh.

The protatle twue contained hyperplastic
glsndy, some of which were eyatic, lined by u slngle
Tow of colompar epithellal cells without atypla.
A alight bephocyne Inflitration was obsened
wlthin the hyperplastic flromuscalar droma, Care-
fuol eaamination of the prosiatic thsue did not
reveal any dgms of malignancy

DISCUSSION

Sedand lagtle  $mvol

¥ P of the
seminal venicles fa not {nfrequent. Carcdnoma
of the prostate shows n predilection for the
seminal veslcles which may also be Imvohed
in an infiltrating rectal careinoma (Dalgeard
& Grettsen 1956, Mostofi & Prce 1973)
M, ic rectal shelf are frequenty
located around the veucks (MeCrea 1948,
Dalgaard & Giertsen 1936) Thus, the dif
i 1 dhng; of an CRema -
volving the seminal veucles may be difficult.
In the present casc the oppearance of a
nodular hyperplastic prostate and a hrge
retrovesienl tumour at surgical exploration
together with the absence of raligmant
changes within the micrascopically examned
prostate {avours the dmgnoss of a primary
semmul vesicle carcinoma. Furthermore  the
hustologieal pieture of the tumour presenting
features like those of a papillary adeno-
carcinoma with seminal vemcleslike arcas
very well conforms to the histological features
of seminal vesicle caranomas previowly de-
wribed (Dalgaard & Giertsen 1956, Dawson
& AMekie 1965 Hajdu & Farugue 1968)
The climcal course of the disense contradicts
the pomibnlity of a malignancy ebewhere with
metastatic spread to the seminal veslclesn

It n well-known that growth of the semi
nal vesicles in rats is strmulated by testoste-
rone adminmstration and prafoundly depremed
by orchidectomy Bearmg this in mund, it is
surprinng that we have found only 3 reports
concerning 3 patients where attention has
been drawn to the pomible benefit of hor
mone therapy by oetogenic admnktration

04

and orchudectomy (Marshell o ol 1961
Rodnguez Rees 1964 Smuth et al. 1966) In
the present ease  the climucal respomse to
oestrogrn adminstraton was damatk with-
m a few weels of initiaung the hormooe
therapy the patlent was free from his smere
pain and hns general condition way impron
ing It fs of mterest that the radiclogwcal and
{ phic agm of had either
diminnhed 10 si7e or diaappeared after one
year of pestrogen thermpy These oservations
Indicate the dellnite value of bormone ther
apy i the management of seminal venck
carcinoma,
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LIPOSARCOMA OF THE MENINGES
A Case Report
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A report on a lipowrrora kn the meninges of & 70-yearold woman Is prevented.

tﬂnhl-ndlnﬁupiphkﬂndlmhdnlcdlhnmelmmhhlbe-mhmhlhdw
with

reveated a predoml

Iy lipoealike well-d ]

hie and holorbeal diffe '|wm

wieal
round-cell and p! phic arees. The

discasaed,
hey words! Liposarcoms; mentwges,

A. Simn, Institute of Pathology Unhemsity of Gitehorg, Sweden

Recehed 160173 Accepted 16176

Intracramial malignant tumoun arsing io
the meninges and therr denvares are rare
According to Aermohar & Uthlem (1962)
sarcomas aceount for 3.0 per cent of primary
i 1 Juding hum cell
mreomas, haemangopericytomas and “glant
cell (Throsarcomas” The majordty of Intra
crana) sarcomas haa been clasified as fibro-
wrcomas, spindle-cell sarcomas, and poly
morphkc-cell mrcomas (Chrnustersen & Lare
1953) Chondrosrcomas a3 well as chordo-
mos onginating withun the shull base may ex
tend intracranially (Heffelfixger et af 1973)
Occasional cases of chondrasarcomas and un
spearfied myrord soft tisus warcomas have
also been reported to orme intracrenially
{Kermohan & Uthlemn 1962)

Liposarcomas are probably the most com-
mon soft tisue sarcomas shownrg a predilec
bon for the extrermunes and the retropento-

knowledge Liposarcomas have not previomly
bemrcpoﬂtdtoamcfmthecenu'llnm
ous syuemn, although Stowt & Lartes (1967)
have mentooed that sporadic cares of Tipo-
nrconmnuyuccurnnt}wmuﬂgﬂ-l""
Swedsh mitonal senes of 122 hposireomst
diagnosed betw een 19381966, po ntracranal
liposarcomna was encountered {Adblom o
ol 1975)

The present paper reports 2 70y car-okd
worman with a primary posarcoma In the
mcmuguwh}dl,unlhc}n.mn{lbctﬁnkﬂ
and anglographic lindsnga, v conidered to
be & meningeoma.

CASE REPOR1

rpoech, Dat s
m;pl.nl:!thlh'ﬂmﬂ?ml-:’rm"hd

neum (Enzmger & If indow 1962 Ack
& Rosa: 1974 Aindblom et 6l 1973) To our
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spin tad, pr et
memoxy seppieg gxit and dyphace. The po



Py 2 Inwrmal carotid snglogrum flwscrating the
Beod wpply from u. pericalion aod branches from
& Crrebel rordia.

Cxmoined by & general practitioner was wpposed
t» e sulfering from Parkimon ¢ drecas 7 an enrly
e vt mcdially treated ough withost

T Joo 1973 when the patsent becase somno-
bt end deveioped expremh  aphaus she v ¢
Melied 10 2 county borpital, On edmisdaz It
23 noted that the padent also had right-eided

asd urinery exontmenes.  Echo-
i shoaed 8 pougnilecast dhloca-
of the cald-linw 10 the right (35 mm) Electro-

TEInON
After the operstion the patlent fmproved sho
gained comsclovmens but & right-dded hemiplegia
pexired, The patlent was discharged to return to
the cotntry hospdtal for {urther care. Thres menths
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dilterentiated, myxold, round<ell  pleo-
morphie and mixed type A subdrviding of
the mixed typet into predominantly well
differentiated types and predominantly myx
od types with round-cell and for pleomorphic
areas bas been suggested and proved to be of
i significance (Aindblors ct al
1975) The pn-rnt tumour was of the pre-
dominantly well-differentiated type with pleo-
morphse and round-cell areas. Acrording to
the pre-operative investigation, the chnical
featured, the amglographic appeararke and
the localmation of the tumour favoured a
meningeoma. Because of the exceedingly nch
vascularity of the tumour scen at angio-
graphy a meningeoma of “angloblastic type”
or “nehly vascular type™ was comddered most
Hkely
tholugvuﬂy there should be no problems
and

cell bpoxareomas and pleomorphic Tiposireo-
mar were most vocular frequently showng
ugne of mpd clrrulation. It I jnteresting
that the present tumour appeared 1o be even
more vascular than the extremity Tpostreo-
mas of pleamorphic and round-cell types
Thh dilference may be due (0 & rcher view-
lar supply at the nte of ongin.

We are indebted to the Roewlgradugassic D
pertment henpdh Howpltsd for permbacn & -
produce the anpograme
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blom at al. 1974) The angographic appear
ance of 24 Lipoearcomss mvolving the ex
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Fig 1 Overview of thymic carelnnid, showing the border between the Ino parts of (he tumowr To the
right the part with regular nests of eplthellal cells separated by thin fibrom septa. To the keft the pat
of the tumoerr exhibltiog Irregular pests of temout cells with rellular pleomorpbim. (H-E, x 30)

thowed noymal condition. Slmultancow coronary  fodicated a wlignaat thymoms, a coronary by-pen

tomms of an endocrinnlogic nature, spart from his 6300 rads) During the foliowmyg eight months the
diabetes mallitus. atiscka of angina pectoris became mote freqoont
The patkent wis transferred 10 the department  and attacks o dynpoea s occured. Elora
of thorack: surgery On adoneden no mymptoms of  months after remotal of the thymic rumour the

oparation, via temotomy the tumcur was  A*tesy

found In the upper antenor medmetinem within Al menlod cardiac

tha thymor It was weight 723 g) imvolring both ventrcer In the
and seemed to be demarcated from the pormal wall of the laft emtncle several firoas

hard conosency and adherent to the pericardlum.  wis seen in both eorueary

The tumour together with a rim of the thymus  exvitim contalned 2300 m of exodats The oats

and tho adberent part of thn pemeardim was  were gromly cedematous Florows wes noted b

remected Two enlargrd huph nodes wers found  both hongs, opecally in the left moperior Iobe.
in the  Fibrosiy was alo present witina the medfartimect

frowen sections from the tumour nd lymph nodes A {ragment of the thymus rematoed No tomoar
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Flp 2. Detall showing thymlc tirse (betow) with Invading tumour these, (H E, x 130)

TENANNU or metestases were soan bn the media-

LK Mierascepy

Trmour mecimems were fied (o 10 por cent
Wrmmalis, ewbedded in paraflln, and sctioned into
St 4y ik ections which were sained whh
A Giaon aln, haemesonylin-rosin, the Afamon
fam (4) wnd Ow allver sulning methods of
”'l_rlm- & Helwex (3) aad Grimelins (3)

w1 clearly evident. The nocled wers frregular with
vegheuler chromatin and soclecll. Mhotlc figures

T
abo present within thiy fat send thymic thwoe
(Fig. 1-2)

Tha orerall picture of the tumour war earcinold-

eccasbonat
{Fig. 3) The Muwon and Hellmen-Heflomirtm
ralme grve pegatire resmln.

Elestron Microscopy
For ehectron

B A i st o, et A, #, 4
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cr(]l.'l'be[n.nnlu\mmnd‘hhnmuﬂ,

ﬂr-nnmwftno(lldﬂdtul}y\rﬂmw
allow detalled wltrastructaral analpls

DISCUSSION

Todwnmhonknwkdge,l’iumollh)mk
earcinoid have been reported previously (8,
10 11 15 16 17 20) The majenty of thexe
tumours have been obterved in males of ages
ranging between 21 and 72 years. Two females
with this type of tumour have been seported
(16) Seventeen of the tumours were not
assocated with endocnne duturbances. In
five cases, all males, muluple  endocrine
adenomatoss was present concomitantly (9
11 17) One eme (B) was amociated with
ymptoms of a parancoplutic nature (neuro-
pathy myopathy polyarthropathy) The ma
fignancy of these tumours has vaned. Local
invoslon and recurrence were noted n four
of the cases wathout endocrine dasturbances
(15 16) In one of these node
metditases were found (13) In a fifth ease
(8) multple dmtant metastases were present.
Three of the thymic carcinolds anocated
with lupte endoenne od were
clenrdly malignant, with extembe local -
~udon or distant SugResling a
1T aggremve tumaur in this group (17)
The features of the tumour dexcribed in
8 report conforms well in most respects
tth those generally observed in tha type of
mour The thymuc ormin of this tumour
as never doubed The location In the upper
iterlor med mn close pi to
e\‘.hymmh:l‘.l.fnndwﬂhnocnnmm
& muin bronch: excluded any other orlgin
thin the medinstioum. The histopathology
ot the hmmear was, however unlike that of
any other type of thymuc wunour (19) Un-
like what & n otwerved in thymic
carcnowds nediastinal lymph node metastaves
and cellular pkcmorphmm on histopatholo-
meal examunation was observed In the case
presented.

M4

Fg 3 Detall showlng a posithe rexc

argyrophll
ton o scattered twmoar cells (Grimetw slver
staln, x 500)

The value of ultrastructural and husto-
chemical examunation of a thymic humosr
with unusual histologweal features & empha
sized. The presence of neuroseretory grm-
ules and a pontne argyrophile renction to
the Grmelns silver strain, at found m all
gustro-intestinal and m many
carcinods (23)  stroagly moggests the dug-
nass of a thymc carcinowd. Whether thess
findings indicata a release of secretory pro-
ductt by the tumour remami to be deter
mined. In cases of epithelal thymic tumours
asocated with Cushings syndrome this B
true. In thymic caronoida the secreted pro-
duct may be defective and have no clinkal
effect, Tha would explam the abscoce of
endocnine disturbances m thess eoaes.

It has been proposed an the besis of light
microscopy the eommon pattern of endocnne
diturbances, and the presence of neuro-
mgfymnulumt.h:nnnourceﬂst‘h::
oat cell pal snd

y car
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THYMOMA IN A CASE OF SCLERODERMA

C. SoosTadu

The Departmwnt of Pathology Unbrenity of Uppeals, Uppeals, Sweden

Fenditrfen, C. Thymorax in & case schkroderma Acta path. microbicl, scand. Bect. A, 34

317 311 1978,

A cas of with

B the

wnd both Jusgs and & concomitant

\bymic fmpho-cpithelloma is preaenied. This casm repeesents s further docomentation of tha
well etablivhed amocation betwern thymoma snd coflagen

Key worty: Thymoma  tiymic brmpho-ephthelioms  scleroderma.
C. Sochurtin, Department of Fathology Univerdiy of Uppeats, PO Box 333 5731 22 Upp-

Al Sweden.

Recrived 18476 Accrpred 3L

Thymic tumouns of different types amo-
eated with vanows dewmses have been wen
(for review ses Coldston & AMackay 1969)
thenmn&mmmo!whmhnmynnhmm
Er2vn. The amocratton of thymse tumour snd
differrnt collagen duoorders i abo well-estab-
fnhed, montly systerme Jupus osus
(8 11 16) and polymyouthr {4 10 14 19)
Scheroderma has been nowed ;moa o o
tymue qumour (12) without further detah

mh:aanl"hyperpbﬁa'a{ﬁnlkymm
{2} In few 1 desorders

Mmmgnuadacnp—
bon of & patient with & bemsgn thymic tu-
T together with stenoss and
Palmonsisy fibeons due to seleroderma. This

:’““‘-b“h!mubef«cbcmdvmihed

TABE REPORT

Chintewl deta. A §3-renr-obl moman sught medscal
belp becawe of dyaphagia which had pessisted for
muym()mymbe{m:dm&dm,wum
both fungs were detected by chist Stay and wers
terpested 83 pulmonary flhecefs, A small
was aloo sern 1o the hilue of the ket lung (Fig 1)
Loy function terts rovealed & redoced Jang os-
pacity of the sutrictive

I

5
é
5
%
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Fig 2 Ocsophagesl Xoray thoulng semants (arrow) and presicootic widenlng,

mataitases ware found, The hunp were slightly
ocdematons (right luwg 475 g, beft leng 383 g)
Manky i the nght lung, but aho In the left, the
parenchyma was of & (Tiows, leathery appearance
The wall of the ocsophugus wes nlif and thickened
bat otherwiee It was of normal appearsoce, The
cortex of the left kidoey wes moderately reduced
{combiped weight of kidneys 205 ) Bcwnln:hy::-

t

mat were seen in the uterin, It way
death had been dom to the lung changes.
Afl ; dlastlnal mmass

The

»

v partly eurrounded by a thick  brow cagrle
and mpia from the latter extended throogh the
;““m(l'»i 3) At external stews of the fumonr
there was & gradusl transition knto narmsl thymic
tisme in some places The tumonr timus wes coar
posed of onall lymphocytes with an Intermingled
dicrota reticalm of epitbelfal tells. No Harsals
corpusches of lympbold follicles wers found. A fow
cystic

seen. Pulmonary emallaired arteries
tered {ntimal keslans with narrowing of the lomen

Fig 3 Microphotographs of the tymle hmpbo-
e::.bdkmn.-)mmmmmuuinedm-lnlymﬂ
Iymphocytes and thick fiheous sepes. |H-E, X 100)
b) The hymphocytes were intermingled with eph-
thelul celle (H E, x 400)

ook B

Fm' : procoe] atrophy mu:w
Al

eytrs and sobennconl fitrogs (van Gleson, X 100)

Fig 5 Mucophotogruphs from the lung, thowiss

extenadve {lbros, brmphocytle Infultration, thicken-

ing of alveolar sepia, and emphysematou wideng

af alveoll. (van Glemon, x 400)






The changrs fa the oesophayin and fmmgy were
conshient with viceral manifertutions of schero-

DISCUSSION
Thi patent wulfered from two duesses, The

manifestations of one of thee l.e.theoc;o-
phageal stenoss snd the

normaf thymus outude the tumour The mb
sppearasce of the tumour i char

mours ealled Iympho-epithebionms. Caprular
mfiltratons are common in these tomou,
though7 imason joto adpcent oggans o rare
(17)

Lattes (12) repotted, without detalied de-
ove case n which sclerodenmi wn
d wath 2 thymi¢ tumour of the gran-

Imvolvement of the sk and aubcutaneon
tusues in acherodenma 1 by no Means oblgn
wry Tumslty (18) has pointed ouy that
viceral scleroderma probably precedes the
cutaneows form much mort frequently than
hitherto presumed. Imvohement of the gastro-
intestinal tract » not uncommon and, most
often the vesophagus b alfeeted. Our patient
suffeted from dysphagia due to senosss of the
otsophagu. Tnvolvernent of the fungs Us fatrly
common with pufmonary fitross und/or pul-
monary vascular obutructon (20) and vascu-
far lewons (13) In our pavent, pulmonary
(ibroals was observed oa chest S-mys and at
postinortern histopathological  examimation.
Lung funcuon test indited an impabrment
of the \‘uco‘el:ndc pmpcﬂh: of the hungs
and bances, These
f‘ndmg-uelnfulluchwith.?ulnn'nob-
servationy 1n ttudres of the pulmonary func
60N 1n cases of seleroderma (15)

The changer obeerved o the omplngus

ulomatous type. The thymic tumour in kh
patent was apparently of apother type than
that described m the present paper Th,
any detailed reports ont cases of combined
scheroderma and thvmie rmpho-epithefioma
have apparently not beent pubfished before.

The actiology of these two dnorden i un-
known. Lile wystermc lupus erythematosn,
scleroderma is amoclated with an alteration
In immupe resctnTty A vanety of aboormal
antlbodies are present I the senm (1)
Whether this “auto~lmmwuniy™ plays a pri-
mary or » secondary role in the actiology of
the disease, Is not known. The setology of
thymic tumours i entirely unlnown, The
presence of a tumout 1n the thenrus (ndecates,
however that un marunologscal disturbasce
may be involved in some way

A feature common of the two above de-
scribed dneases entiires might this be an o
mune defect. In our case, this possibility wat
not wvestigated clinreally exceps for immue-
clectrophoreats wluch revealed clearly that
atrey of IxG IgM and IgA were clevated.

The tion between thyme lympbo-

nndfunpmmtnpmcdu if

el and drogdent 1 well

of scleroderma. Other diag were taken
nto connderation intake of corromve chem-
icalt, tumour growth in or near the oeso-
phagus, mamive \ ray irradistion could be
ruled out. The postibility of an acute diffuse
interinoal fitvons (Hammman-Rich) 1 the
lungs seeroed unlikely comsiderdng tha pro-
trocted course of the doesse and the fact that
respuratoty dstrem bv no meam was prom-

ment.

That the medmstinal tumour was of thymic
arigm wa evadent fiom the ocation of the
tumour 1ts hatopathologucal pacture, and
from the microscopic ly venfied presence of

320

collagen
extablished. The case pregented bere offess
further documentaton 1n thn respect and
senves to widen to & certai degree the spec
trum of such aswciatoas.
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CARCINOID TUMOURS

Frequency in & Defined Population Daring a 17 Y car-Pentod
Tiowsj8ax Benor and Forxe Lxrre

Ushenlty Department of Pathology General Hoepital, Malmd, Sweden

Berge, T & Linell, F Carcinold tumowns. Frequency (n & defined poplation during a 12pear
period. Acta path. microblol, scand, Sect. A, @ 312 330 1976,

mrquwﬂmu,mnmm-umwumms)hw-m
-im.mwunﬁmumwdu‘wmmmnu—uﬂdn
Of all prront who had died In Malmd, 46 per ¢ent were necropsied In the Gyt year of the
study and 70 per ceat In the last (altogether 626 per cent) The series was exambned in a
unifom way at ens department of pathology Catelookd tumoun were found kn 1.22 per cent
(l?gplﬂenu)dpllkm:wdhlh&mﬂnmmrﬂuﬂmluwdu) Bronchial
carcinold secounted for 0.1 per cent, the remalning lesions were found in ihe chyestho tract,
About 90 per cent of the carcincids were found [ocidentally at pectopsy During the s
period 44 carcinaids were dlagnosed In surgical specimens examined bn Malod, The nersge
sunual frequency of carelpald in the entire series was about 84 per 100,000 Inhatatantt, which
1s about 7 times a1 high us (hat recorded In the Natiomal Cancer Regieter applylng to the whole
of Sweden The value of much country-mide reparts b discumed. The earcinokd srudrome b

sxtremely rarn sod was obsenned oaly once during the eatire 12-pear-period. The Jocalzation,

and pex-

ds arv described and discomsed in detadl.

1 of

Key wordt; Carclnold tumouns; frequeney in deflned population.
T Rerge, Department of Pathology Kirmajukhuset, S-341 01 Bkindie Sweden.

Recetred 23,4 76 Accepted 28176

The frequency of carcinolds vanes potably
(tom one senes to mnother ‘This Is, at least
partly due to differences m composrtian of
‘he series and in the extent of the post mortem
caminations. It wes therefore conidered
rstified to publnh the resulty obtained in an
malyns of findings obtmined in a tarfes stud-
sed throughout 12 yean, examined by a um
form method and composed of a faidy well
defined population. Port of the snudy has
been published carher (Linell & Afdnsson
1966)

MATERIAL AND METHODS

The senies was collected in Malmd, o town i the
south of Sueden, At the beginning of the 12-year
periodd fn 1958 the town had 220,000 whabitssty
and, by the end of 1969 it had incressed to
250,000 It » nat powsibie in this context to ghe s
completn wrvey of tha populstion for each yeat
Part of it has already beon described (Berge 1957)
complets descripdon b planoed (Bope &

in exceptional

o enmaanty du o othan . Noewroddess
are excluded from our necropey seckes

Matm?; has only coe geoen) homatal, oe hosph

tal foc chroale diseasct, and ove mental bapinl

The university institate of patbology Malod Ges-



ayntaffudty and/or argyrophilis. The rwmlis
of mah evximations of materis] obtained at ne-
C1opey are not abwwys relfable.

RESULTS

In the necropsy senes, ahogether 6,214 mahig-
nant neoplatm weTe dingnosed, 201 (2.4 per
cent) of which were carcinards, The fre-
quency and number of caranceds rehtrve to
the total nmber of prumary tumouns In mds
vidual orgam varled widely ot 2.4 per cent
(18 out of 747) I the lung, 0.8 per cent
(5 out of 631) 10 the stomach, 95 per cent
(152 out of 160) n the small intestime,
36.8 per cent (7 out of 19) 1n the appendnx,
1.8 per cent (13 out of 706) m the colon,
1 per cent {3 out of 314 in the rechmn and
04 per cent {1 out of 271) m the lver
The 201 caranolds were demonstrated 1n
199 indwviduah, In other words a frequency
of 1.22 per cent m tho necropsy sencs. In
2 cusen, carcinosds were found at 2 different
utes, One patent had ooe caranold of the
ilewmn and one of the appendix in the other
ons carcinond 1ovelved the Hleum and one
colon No metutases were found m erther
cave. Multrple carcinolds at « simgle nte were
regarded a1 a ungle case,

The vmst majorrty of the carcnosds were

Fig 1 Agn dingdbation In the
entire pecropey muterfal,

0P 130 4049 BOte 0080 7099 8O- Age

groups



TABLE 1| Age and Sex Dictributin of Inkebronts Wie

A groups (yeans)

05 18-19 20-19 5039
D 473 102 210
Male b
2 N 0! (88 %) M (175 %) “ (210 %) 102 (314 %)
D a1 5 108
F: 16
croale N 75 (837 %) 23 (42.6 %) 1 (433%) 104 (331 %)
D 9 1% 318 S01
Toul N 676 (851%) 31 (327 %) o1 (286 %) 206 (411 %)
TABLE 2. Carcinelds tn Necropoy Seties
Cinally koown
Sleof Al tumoun Metsatasizing Not koomn or pupected
UMt
{ B purtmaTy fomosr
™ ot 4 m ot Topsy i
Usnknewn ] 1 2 1 1 H H 1
Preochos 16 2 I8 ) b 3 14 i
Stomath b5 s o 4 4 2 !
Senall Intent. 5 o9 152 18 25 43 bAd ?
4 3 7 0 0 D 7 o
Large (nieat. 7 6 13 4 2 5 7 2
Rectum 12 3 o o B 3 I3
Liver 1 0 1 1 ] 1 1 o
Totl a4 117 201 b hL] 39 169 12
—_—
%0 %
TABLE ¥ Sues of Cevainouds of the Smal fnsesting in the Necropsy Sevs
Solitery Multiple Totad
Joodenum ] s
"Beoall Intestine n 3 18]
Rewr + Jofumem ) 3 3
Jehoram 8 2 10
Teum 78 40 Lie
Meckel’ diverticolam ] °

siruated m the gastroanrestina) tract
hronchnl carcmods comtitutey baredy
tenth of the total number

34

The  The distribution of the carcmosds B ghea
one



wi (D) sad of Thasy Nosropshed (N) in 1958-1969

Age groups (years)

049 50-59 60-69 70-79 80—
o 1700 038 4034 3140
MY (H41%) 903 (512 %) 1928 (633 %) 2603 (64.5 %) 1921 (612 %)
“w 30 1584 3638 4369
L (5T %) 701 (715 %) 1417 (714 %) M85 (674 %) 2703 (592 %)
1 2680 3020 7652 109
625 (33.1 %) 1606 (59.9 %) 3343 (66.6 %) 3070 (699 %) 4624 (600 %)

bad escaped detection ente mortem and tu-
moun that had been known or
¢ mortem but not been bocated, In anly
20 (10 per cent) of the cases, the tumour had
been correetly dugnosed. Sinec these patents
died during the period covered by the mves-
tration they were cluded in the necropey
wnex a0d not m the blopsy senes.

The sites of solitary snd multple carcioosds
of the ] intestine are given in Table 3
The age and wex distribution of the car
cinolds of vanows parts of the body are given
in Table ¢

A carcmold was demonstrated only in one
indrvidusl below 40 years, namely 1n a 15
yexrold girl with tuberows sclerows who had
died from

Neeropry revealed ope enrcinod of the
1peendex which had not been kuown exts
mortem,

Metastages were found 1n 204 per cent of
the casex. The number and frequency of
metastises to verious orgam from different
primary tumours ars ghven m Table 5 The
frequencies are given 1n relabon to the total
number of metastarrmg tumours at the dif
ferent aitex.

Eaghty-one (407 per cent) out of the 199
patients with carcinoids had one or more
co-onsting malignant tumours of different
histological type.

Biogsy material. Also thr material was ob-
tained during the 12-year period, 1958-1969
The senies compried 44 indvaduak. The ptes
of the tumours are given in Table 6

The afc and sex dutribution o thown m
Tabke 7

Sx (13.6 per cent) of the indrviduals 1n
the biopsy series had a malignant
tumour of different hutological type. In ad-

TABLE 4 Ape Dirtrbutivn «f Tome of Diaguods  Necrepry Series

Gastrovmteytinal

e { = t

Other

m f - i o

1013
4049
50-39
€0 &9
079
]

R RPN
BBaso

covoo-o
o~0o0oo
glaaw

als

Toua)

=
-




TABLE S Number of Metastates. (Frequencies for Carcinelds of the Small | tectine R 1 Total Nmber)

Bite of primary tumonr
Slte of metastascs Unkmown  Bronchut  Stomsch Smafllatest Largeintest, Lhver Total
Ao No. No. No % No. No Na %
Lung 2 1 2 1{ 23) 2 5 (106
oty ! 1Ly
Cok i 1 1{17)
1(23) 1(17)
Liver 2 1 4 14 (52.6) 5 26 (41)
Pancreas 1 1 2(47) +( 68)
Peritonnum 6 (14.0) 1 1 8(138)
Myocardium 1(23) 1 17)
Skeleton 1 1 1 (8
Spleen 2(47) 2(34)
Lymph sodes 2 1 3 4(977) 4 1 33 (898)
Thyrold 1 1(23) 2(34)
Adrenal 1 1 2( 34)
Kldoey 1 1 2{ 34
Orary 1(23) 1 2(34)
TABLE 6. Carciaeids in Bropry Sevses
All trmsonrs Metartmiring hrmovrs
Sitoof ! t m tot 1 m ot
Bronchus 3 0 5 [ 0 0
Stomach [ 2 2 0 1 1
Smafl intestine 3 6 9 1 3 +
Appendix 19 3 n” [ [ [
Large intestine [ 2 2 g t 1
Rectum 1 3 4 0 [ 0
Totat b2 16 44 1 3
TABLE 7 Age Distribation i Biopsy Senas
Guutro-intestinal Bronchhl Total
Ago group ' o I >
f m
1
10-19 + 1 [ [ 4
%30 H 5o I
3039 3 M 0 o 2
4049 S 2 2 0 : :
30-39 + 3 2 [ 3
60-69 M 3 0 0 2 ‘
70-79 1 2 1 [
Total P2 16 5 0 2 16

326
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of : b d at

dibon, oo patent had 3t c
becsume of 12 nfu carcinoma of the portio.

All the carcinowds of the small intestine
were Jocalized to the ileum. Seven patrents
had only ooc tumcur whils one had 2 and
ooe had 6.

‘The carcinod syndrome had been relably
dagnosed only in onc patient, a 74-year-old
woun In whom the HIAA vahues
varied between 25 and 50 mg/100 ml/24
houre Necropsy revesled extenmve carcmold
growth in the pertoncumn and skeleton. But
no metnstases to the Irver were demonstrable.
Metastases were detected fn 6 (13 6 per cent)
of \he patients in the blopey senics.

DISQUBSION

The frequency of gastro- inal :
vanes widely m the necropey senes on record,
Several emxmmers have found frequencies of
about 0.5 per cent, while frequencies ranging
from 0.08 per cent to 1.36 per cent have been
found by othens (for ref wee Lonell & Afdnr
som 1966) The frequencies may vary in caf
ferent parts of the world, but the highest
Irequency given b probably the one closest
1 the true frequency because it was found in
3 spechal prospective mvestigation of the In-
?;Z'n)ﬂuflntudmlm(i'qvﬂnlm

The between the

P

necropsy

As many of 90 per cent of all carcincds de-
moratrated at pecropsy had not been dmg
noscd axts mortem AMost of the twmours had
covered at necropsy of patients who had died
from some other disease. Ay expecied, the age
dntributon was therefore the mme a1 that in
the entire necropsy sency

Many of the carcmosds 1n the biopey serres
had also been dmcovered incidentally Thus,
4 of the 5 broochul carmnoids had been
diagnosed accidentally at

tion. Ay regards the caramaids of the wmall
intestine, 2 had been d d by histo-
Jomcal examination of MeckePs drvertsculum

boo indicated by ews or mupected appen
dicis, or at operation indicated by same
other nroplasm,

Ten of the 22 carcinolds of the appendix
werefoundmlppembce-rmmndmmu
ut gymecologial eperations. In the other
12 cases, the appendox had been removed be
cawe of d d or suep 'l Tlertl
Itmuu}ymﬂaath-[thcmob_
served gros changrs compatible with & dug
nots of carcind. In surgical specimens ob-
tuned an the present sndy the frequency of

the

Yecalmtion and age dutnbution of the fu-
mours 1n biopey series and in necropsy sencs
have been pomred out earber (Foreman

152) These be
- discrepancies may probably

! E'1'*7Ob-trut-r.lcmt:'llheh.\mcnof'.h»elp-
pendx and joflemmation of the latter

the appendix, and
3 "hm“yﬂtuﬂtdmmmlbno{hap!y
¥pecimens from the appendix, ks detalled

ppendix i too low because
;ﬂﬂ:‘; appendices removed during certam
were sent to us for
i pathological ex
The 4 recmal carcinoids had been decow
ered at
The fact that 30 many carcinods are Ine:
dental findings at necropsy
Wahgknlmmhabmnfnnmn].pm
must umply that they a5 & rule are show
growing tumouns and that most of them
muaduhteornot-tnlLInm
most of the pattents die wuth their rarg,
poxd(s) and not becaum of jt.
are diagnosed in afl
?ﬁmmwﬁm
10 daps old (Forbes 1925) and, as already



mentioned, 1 our series the age dutribution
was the mme a3 that 1n the enure necropsy
serier. Accordingly the total number of indi
viduals with carcinoid(s) » probably rather
large but unfortunately it cannot be relably
calculated on the bash of findingy in the pree
sent or {n other serkes,

About one third of the caranoids of the
wmall intestine were multiple enrminolds
(Table 2) The strong tendency of these tus
mours to be multiple has been described by
among others, Asiper et al (1970) who 1n
their serles of 30 cases found that 20 per cent
were multuple carcinolds and by VMoertel et
al. (1961} who found a frequency of 29 per
cent m their seres of 209 cnses.

Aloertel et el (1961) held that there might
be some relaton between carcinolds and

other malyg 1, but the postulath
s hardly correct. Sinco carcinouds grow slowly
tume permits other malig pl to

mour was stuated in the lung. Ten of thews
tumours were muamous epithelial carcino-
mm, one was an adenocarcinoma and cnly
one was a mmallcelled bronchial earcmoma.

According to ftutchie (1956) figures de-
potung the frequency of metastnses range be-
tween 21 per cent and 75 per cent In the
present serles 1t was 294 per cent, The fre-
quency of metastases must, of coure vary
inversely with the necropsy frequency mnce

h necropsy Including routine exami
nation of the intestine will reveal many mmall
turnours without metastases.

In conformity with finding in  recently
published large series of carcinodds (Hejdx
et «f 1974) lymph nodes and the Liver were
the most common sites of metastsaes. Of all
59 metastamng carancids, 53 (898 per
cent) had st up secondanes in lymph nodesr
(Tho was the cuse in 97 7 per cent of the

iz inotds of the small intes

develop at practically the same frequency in
these patients as n the population in general

Mallg were d bie 1
443 per cent of the mdnnduals comprised in
the necropsy seniex. The frequency was almost
the mme 3. 407 per cent, in the patients
with carcinolds. Such high frequencies have
abo been reported by Harrem & Coyle
(1951) according to whom the [requency
ranged at 33 per cent and Foreman (1957)
according to whom it ranged at 47 per cent.
In a recent invesugavion by Awiper ¢t al
(1970) the frequency of a co-exsting malig
nant tumour was 31.9 per cent. This fre-
quency would certninly have been higher {f
the paat mottem examninations had been more
extenbve.

Moertel ¢t al. (1961) found that 47.3 per
cent of the cocxusting tumoun Invohved the
gartro-mtestinal tract. In the senes reparted
by Kuiper ¢t al (1970) the frequency wes
435pereent 1 vmpared with 35 8 per cent
in our serler, Tha corresponds well to the

ratio between 11 total number of tumours of
the digestrve t1 nd all the 8,213 tumours
thus, 1t does nc gest that the almentary
tract 13 the uto re~dllection of co-existing
tumours. In 12 1 nts, the coexsting tu

328

une.) Secondanes were found in the Tiver in
44 1 per cent (26 out of 39) The distribubon
of carclnold metastases over vanous parts of
the body docs not duffer notably from that of
other epithelml tumoun. Metastases weie
more frequent In cases of multiple carcinolds
of the small intestine than in cases of solitary
tumours. Twenty-mme {58 per cent) of the
former but only 14 (137 per cent) of the
latter had metastusized.

In the buopsy senes (136 per cent) the
frequency of metastases was only sbout half
ax high as that 10 the pecropey senes That
(htfrcq\ﬂlcym!hcfomrrmuwubhcr
1 no matter for turprise nince many of these
tumours had been excised —ex pagiani—at an
carlier stage m younger wdrvduals

MacDonald (1956) found peptic ufeer 1
sspercmtoft}mpunenumthm:mtndnng
carenoud, compared with 5.5 per ceat an
those without. Rusper et al (1970) did not
ﬁndnnymamtdfrcqne.nqofulcmmhh

ts with carcmosds.
p“L“;:ﬂwmnmm.nza(lﬂxmmm)“‘
ur 199 necropsied papents with caremcid.
Thus frequency does oot duffer (sguuficantly)
from the 17.9 per cent found 1n the necropey
series studied m 1969 In the latter sencs, the



rato of getrkc ulcer to ducdenal ulcer was
2 1 In patents with carcinolds, this mtio was
81 We can offer no explanaton of thh df
ference.

With 2 view to evaluatmg the anoual fre-

ence m frequency As already mentioned, all

1959-1965 436 per cent of the males and
46 0 per cent of the {emales belonged 1 these
age groups, The frequencies in
the Malmd populaon werc 422 per cent
and 46.8 per cent, respectively As our figures
certalnly are mimmum figures, the valoe of
whole-country-reporis s questionable when
frequencles m different countnes or places

are to be

spoded 1o an annual frequency of 84 per
100,000 (s regards female, the {requency
w21 74 per 100 000 and among males 9 4 per
100,000} A minor part of thix sudy has been
published earlior | Linell & Mdngson 1966)

C ds of the dig tract ore gener
ally comsidered to be more comman in men
than tn women. This was comfirmed 1n the
present study and i mamly due to the fact
that carcmodd of the ermll mtestine was twica
21 common in men as in women. In the
Swedish Cancer Regater the mtio was about
11

As rogards carcpards of the appendrx,
however the ratlo Iy rvened, sich carcmnoids
being about 3 tues ss common among
women & among men. Thn morked differ
ence 1 due entirely to the fact that females

the true frequency A camparbon
4 figures recorded in oavonal cancer rog
should be of wnterest. In most of these
E"’rfﬂboue\-er 1t @ not powible to detect

b in the biopsy semes. The =
planation of ths preponderance may be that
the appendx i removed ex passnt durmg
gynaccological operations and sibjcted to
hutological examnatron, In our seres, car
anoids were dmgnosed In ths wey m 10
cases, but the yurgeon had obwerved grow
changes only m three of these. Foreman
<19-"’2) reported that 84 per cent of the

ng ppendix were seen
1w women, and he referred to larger s
reported fn the Literature where the frequen-
cies ranged from 65 to 82 per cent. We are

In agreement wath b exphination of the pre-

h was about 1.2 per 100000 re the
Teency found by us was 7 thnes as hugh
mhhﬂmmlmﬂt(hucermgn-
T COmprres cvex from all parts of Seweden
:"h“‘%dnewqxnpedormedh
Agr dilferences cannot explam the dffer

n
A bl o, Bert A, 84 4

of fermler.
Among children, however females seem
abo to predominate in senes of patients with
appencicitn. In a senes of 30 children
younger than 15 vean, 29 preyented with
or P of acute appendrcats.
Twenty three of the panents were girs and
there was In'idcnceoflcutenp.

mlmmﬁorwmm(ﬂﬁnnd_

29



Auiper ¢t al. (1970) reported that 8 out
of 14 carcinowds of the appendix in patents
i their serles were swymptomauc,
Shorb & McCune (1564) declared that 10
out of 25 carcnowds of the sppendix wem
discovered inddentally In Foremans (1952)
s.eney, the cotresponding figures were 10 out
of 18,

We cannot explain the striking predom
mance of women in the senes of bronchml
carcinolds where the ratio was 8 1 Such sex
difference hat not been observed in any other
scries. Areybergs (1969) large seties of 71
cases included 45 makes and 26 (emales.
Salyer et al. (1973) found bronchinl carm
nods in 13 men and 13 women 10 2 weries of
28 patlents.

Caraipold of Meckel's drverticutum fs rela
tively rare, but according to Senders & Axtell
(1964) mmmmrecord l7ohhaahn.d

Carcinotd: w Meckels
dh'trdm]umwtr!fmndin?mmhtbe
necropsy series and 1n 2 in the buopsy serier.
No metostases were found 10 any of thee
4 caser, The 2 indovadunh m the blopsy senes
had been operated upon op account of a
perforating ulcer in an ectopie gastric mucosa.
The 2 cases in the pecropsy sencs were in-
cidentnl findings,

In 2 crses of metnstubung carcinofd it was
pot pemible to locate the prmary tumowr

The carcinoid syndrome wes
only ance (0.3 per cent) Thh complication
must therefore be comidered quite unusual
(Lit. see Rimgert. 1967)

REFERENCES

Cancer Incldence In Sweden 19391965 N-\iuml
of Heatth end Welfare The
8

Berge T, The metustagsy

clal reference to the gicen. Acta path. mio-
blal. wand. Suppl. 128, 1967

Serge T & Lundberg 8t Uspublubed materal

Feyerter F Cascinold and carciwom. Erp. d ally.
Path. 29 204485 1934

Fayerier Fir Uber die Hllufighelt

Organbefunde belm bemgnen ene-
ralen haszinodd. Med Welt 2 912-018, 1021
1027 1962,
D.. Argentaffioe tumors of sppesda
and gnall intestive, Bull, John Hopkia Hag
37 130-153 1923

Heldu S 1, Winarer § | & Labrd Mpera, I P2
Carcinaid tumoes. A stody of 204 cases Ax. L.
Clin. Pathol. 61 521-82%, 1974

Arnyberg, L. Actology of lung camcer Unhend-

Oxlo~ — Troeme 19639

Kuper D H, Gacte A N & Pollard H M
Twenty yrars of gastrointertinal carcheolds
Cancer 25 14241430, 1970,

Linell, ¥ & Minssem K. On the peevalence end
incidence of In Malms Acta med
scand. sappl. 45 377182, 1966,

jlu.Drn-H R A4 A nody of 356 carcnoss of

the gestrolntestinal troct. Am ] Med 20
857-878, 1956,

Muortel € G, Sawrr W G Deskarty M B &
Bagpenctonn 4 H.. A e bistory of the cxr
dinold tamars of the wnall intestine. Cancer I
501-912, 1961

Rllmx.N The gastrointestinal caremaid and

caranold  pndrome  Nat. Capcer It
Mmecr-ph.?l 299-318 1967

Ritchse 4 C tomore. Am, ] Med 54
232 311-3°8 1936

Reden § E.Deke R M & F ancien R A:
Carcinald tzmpars of te  ppendoc i chikdren
Cancer 36 13381342, 1975

Saiper D C Sabper ¥ R & Kgglacdon | C
Broachil carainald tumon. Cancer 36 1322-
1337 1975,

Senders R ] & Astell, H A Carcluokds of the

testinel tract. Sarg. Grnec Obatet. 199

$69-380, 1964
.i'hriPS]r & AeC me B 5. Carclookd
trmory tract, Am. [

the

furg 107 329335, 1964
Werren, K 1¥ & Coyle E. B. Carcinokd tomors
of the gaatroinieyomal tract. Am ] Sum. &
3712-377 1951



Acta path mievobll. scand, Bect. A, 8¢ 231 334 1976

THYMOMA METASTASIZING TO
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dmm&.wd:dm&&ymwhmwmmmmuf
T::nn-wnpxmdrdhymu:unﬂ\ intrathoracle bremdon of the twmour The thymoms

poblabed 29 cases of th t
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Reomed 7476 Acceprd 24076

Thy l.__“m N L,
stes are rare Using strict cnteria, we found
ooly 29 cpses 0 the lterature (1-7 §-18,
20-22) We should [ke to add ode cas
whch was Included 1n an earfier puldlished
wries of thymomas (19) 1 which coe meta-
*ar to extrathoracic mtes developed later
We bave abo reviewed the previowly pub-
Thhed cases m order to find whether histo-
logxcal or other features might srggest that
they devite from other thymomas.

CASE REPORT
In the suiuman of 1069 & buillding worker bors
V1 e chen pund He bad been
bexhbry except for @ pychomephrish 10 yeams earher.
chey was normel, bet Later oo,
= July 1970, bt mediasmies was sen lo be
Lt Bronh mesded aw "

the brtwrcatwm. The mmescular wrength waa
ol w thout g of myARbena grvh, At op-
™

the mediastinu wa fownd 1o b the ite

tonowr
roentgenologically scea 1o comprem the main
boochil of the right middie #0d kower Jobes, Ar



the terminal stege beavy ocdema of the tght arm
and both lower extrrmities deneloped The patient
died fo March 1973

Autopsy Findings

The whole mediastinom was fifled with the
tumour which Inveded the right lung and com-
pressed the right broschial tree The tumour in-

Thbe parletal snd the visceral pencardivm were
totally Invaded, but the myocardinm was not In-
volved. The tumour was wen to extend duectly
through the daphragm, around the right sdrensl
gland and the hepatke seln aod into the ther
(Fig 1) The tumour penstrated the bepatic vein
from the liver growing Intraluminally in the
Infedor \enn cava to the right atrum. The o
testinal venows plexms showed a high degres of
uerh,

Beparats metastases without connecton with the
prioary ! tamour were seen b the lower
tobe of tha keft lung (dmmeter 1.3 em) In lyoph
nodes of both salllse (diwmeter 0.5-2 em) right
fliac area (diameter 2 cm) and beser cunature of
the pomach (dlameter 2 em)

Histalogical Findimgs
Hiunlogical sections of the primary Lsopey of the
medlmstinal tumonr revealed tumour tisne which

DISCUSSION

In(hehtrmtumwefmmdmpomonu“
of th cle meta-
mu“"ﬂﬂmmlﬂn.lmwnuuecwld
accept only 30 coser (1-7 9-18, 20-22) m-
rludmglbt:prtsrmm

The p inant cell type in d
tumours vas cpithelial 1n 67 per cemt (%
cases} which contruts with the frequency of
16-45 per cent (mean 27 4 per cent) (I 1
13) of thus type in thymomas in geoeral The
difference n stathucnlly sgmificant (y-test,
p<0001) In other respects the hutology of
metnstaounng thymomas had not been found
mdxﬂ‘crlmm that of thymomns In general
In only two primary thymomas metartaszing
to extrathoracic sites (16, 20) the mutonc
frrqucmy was elevated. In different nenu of

the . of
metastses appear m be H~I.’>5 per cent
(mean 6.6 per cent) (1 6 11 13 19 20)
Accordmg to thi, the frequency of metastuses
from turoourt, predominantly of epthelial
type 15 about 16 per cent.

In seven coses (4 5 16 18 22) the pd-
mary tummour was 10 cm or smaller m dame-
ter at the time of appearmnce of metastase
\Metastases to the liver were mout [reqoently
scen (60 per cent) foliowed by the Ludney
(24 per cent) and different extrnthorscx
Iymph nodes (24 per cent) Metastases to the
brain were found m 3 cases.

The datritution by age of patients with

respects the same, but the
\-n’elr_hnj(ml)‘i\;

ty
Rioper from modisetnim
of cells of epitbella] sppearance oo .c.nn-rd
Ivmphocytcs can alio by seen, Heematoerlin asd
eosin, X 300.






metastasired thymomas did not differ from
that of patients with other thymomay, but a
male preponderance wos seen {181) The
avernge time of survival after the duagnesis
hod been establuhed was 8.5 yean (17 coss)
and alter thc appearance of extrathoracie
metnstases 1.5 years (12 cases)

\Mynsthenin gravis was seen In 30 per cent
of the patents with metastosaed thymormas,
which corresponds to the 30-46 per cent fre-
quency in thymomas m general (1 8) One
of the patients in whom metastasey developed
presented  with thrombocytopenm (6) and
one with agammuglobulineerna (7)) One
had on additonal epudermond carcinoma of
the lung (2) and eme had breast carrinema
{1

CONCLUSIONS

Extrathoracic metastases from thymomn {n
generul are mre, but they seem to ocaur 1in
cases of thymomay, predomunantly of epithe-
Tia! type at a frequency much higher than
that in other types. Other features such as the
sze of the primary tumour or cellular pleo-
marphum and mitotie frequency seem to be
of little help m predicting the possible mets
statee behavrour of the thymema.
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A STUDY OF RUSSELL BODIES IN HUMAN
MONOCLONAL PLASMA CELLS BRY MEANS
OF IMMUNOFLUORESCENCE AND

. ELECTRON MICROSCOPY

Joaos Buost, Boor Mara avd Azax Wm.

Dl o stopdcs, Stilass ¥
of Tnf

sad Lomresciogiot L B
Dixess, Biopt let, Copeulagrn, Denark

Bloen, ] Mamer, B & Wmk, Ao A gedr of Ruwed! bodies by borman mowocional plasss crils
and eiocuon

by mesne o Acts path. microblol, scamd. Bect. &,
H RUY 1974

Fre patiests with & serim M companent wers dhoww (o possem plawns. orfts cowtaining Rineefl
bedaa. Four of the pudetts satfered froe smltiple myeloma, wherem the fifth probeiiy bed s
differeny divesse of wes In A premyviecs aye. The Rowell bodies stalned Hoe with tse
MarGrupeaid-Oaemme staln and wery fownd both In the nocdel and i the cytoplawm of the
Flasss o, Ultrotroctural fodier thowed that the Reneft bodbes were ormoptufic snd <eoee
focxted {n the cytoplasm wers shays situxied withm the ciseraas of the rough endoplasmic
rheadimm, The mtranocdess Romel bodu werr alwars vitounded by 5 tsiple loyered mess
brape and wxne evidence was obtponed thay them boddies were Tirsd foomed wathin the perd-
wucken upace of the cetlr. Tenmmnalloosescence stoder wemg weth L chaln conjogater shimed &
pomth,  warginste stamey of the intrenectere #t well 3 the crtoplueic Rowell bodies of the
et from all patenis Owly e patient Wad ool with Rowell bodbes which sl siaimed
Poutne wnth an ant-3 chain conjugaer AR Roucl] boder were PAS negstive Srrespectice of
shedt Jocatiom w the plawna cafls It » coocioded hat some plaac cells ia waltple seyalorm
myy prodecs an excese  amotrt of L cains which, fo toothinetion with a falwre In the
secrrtion of mwnusogiobulln molernles, Ty bead W (he formabon of Reowell bodus

Kty woeds Electson saxcroscopy  ivmrasofludrescencs multiphe rryefoma glasmu celly Rumetl
hodue,

Jew Mors, Deparoocat of Blopyscs  $4stems Sermmizrtitut, Amager Boclevard 80 DR 2300
Copeutmges & Drnmath

e ed Z2LTE Acoeped 22 V6

Rinaefl bodwes (Rb1 (1) are cytopasme or
wtranurkear granules whaeh stan woderutely
W stroneh bawphilc  conventionally sined
smear g owith the Ma-Grlreald L ema
uam (191 By elev ron mcroscopy the Rb wae
ot an drwe owmopluhe ghouies the major
® of whach are homogencouws They are Jo-

utcd\v\thmth:ethlcmxedﬂxm@cndg.
planie reuculum with & clens space between
the body and the emternal wall. Intranuclear
focatom of Rb bave abo been described {19}
oy oy st Sl o o
patenty w. e
o e e o e
The pavents who had plssma celts contaming

ass



Ruseell bodes were found. The Russell bodies
have been further chamcterixed by Lght and
Immunofuorescenice Mucroscopy as well as by
clectron microwopy and In addion, the
M component of the patients sera have been
clasxfied.

Our immunofluorescence studies suggest
that the Rb Irrapeetne of ther location
within the cell are camposed mawly of free
light chaine of immunoglobulin,

MATERIAL AND METHODS
Light Sfierorcopy

Swean of Lone marrow aplrtey were fboed In
aheolute methanol And stained with May-Cuilawald
Glewaa (M-G-G) at pll 63 The periodic acld
Schifl (PAS) rrection was carried out ining Harrhs
A 4 i (18) Ph

yin m F
$aphs were taken with & Carl Zeim photomicro-
scope [T xing Agfachirome 50 { profesmonal Mm.

Eleciron Jiscrescopy
Booe marrow spirates were hnmedlately b
Jerted Into a solutlon containing 3 per cent glatar
sldetyde (TAAB Laboratoties, Lmmer Green,
Reading, Ergland) disohed in 01 M sodiom
eacodrlate buffer pH 7.8 (24) with 001 M Cal,
sud fixed I this sdntion for | hotr &t room tem-
perature (20-23 O) The clumpy of clotted cells
and marrow fragmemts were then cut Into 1 mm
cubes and fhuatlon was tontanoed In fresh foathe
of \be mme compoution for another 4 bours at
room temperumre. After tramfer 1o 0.2 M sucrose
in 01 M cncodylate buffer pH 7.2 with 0.01 M
the stored creralght at4 C

rarblturate buffer pH 7.3 with 4.3 per cent wcrose
Wded 1)

After flxation the tpeclmens wers treated on bloc
or 1 hour w th 2 per cent uranyl acetate in bar
sturats bufler without wcroe and dehvdeated In

plastic monomers for twr perwods of 24 houn
prior to final cobeddmg (23} Pobymerimton » ¢
t 24 hours a1 37 C followed by 48 boum

Ultrathin sections {ca. 50 nm) wers cot with
glow knfies on an LKB wltrotome IH microtoos

T00 meah copper gride, and post-siained with reag-
netfusm uranyl scetate (9) and lead dtte (22)

Llectron microscopy wat carned out om a Philipe
r.n.tungkummuwwmm-
mary magnificatioos of 1300 and 9000 x Kxpo-
urtey were made oo Kodak Fins Graln Relerm
Poultive TThm Type 3302 and developed In Kodak
Di9 b developer Sudtable ficids ware photogaph-
ically enlarged s1 destred, and for thh paper sbout
2500 recordings were stedied,

{mmunes cctrophoretic analysis way cartied oot
ling 10 Sched with some modificatk
drcried eardier (16) Polyvalent sarianmas s
rutn raled {n rabbits was waed (16) apd the M

werke Marburg, and the anti¢ srum from Phas
rmachs, Uppeals,
The preicin soncent gtiox of the sepm s

and IgA.

Immuncflesrsscency Stedies

Tho bone marrow weckmena were rodied by &
dlreet Irmupofhuorescence techolque acvording @
the method of Hijmens ot al (12) 150 frecoos

thiocyssate (TAMRITC

Geldstrin (7) Sampier of fipoToaceionothiocyeas £

(FTTC) Lbelled rabbit Ig0 speafic for mmsn
purchaged from

i ordee w determune whether ol ootamieg ot
pnm\uvwdhnvych-mdmcmmngdmh



ibe blood No other ciizkal symptoms coukd be
Aemonsirated. A wram mmpke bowrver abowed
g0 M compovent of 1gG type lambeda,

T 1973 the EER was 43 pm/bonr and except

Cose Repurt 1
Feahe petbent (E]) born 1828 A senum M
compoment of 15G type Lambda tu

cells mow wmontted to 80 v cent of he nuclosted
. Sy thomed B tity

Casr Repprt 4

Maly patezt (OR) Bors 1932 In 1972 x plae
smocytoad fn secubre Tambali 1 was diagoosed.

of the stieton The EBR war facreased o 140
fxm/ws gnd Bf protein wat wow foand ia the
ncine,

Trestment was staried winb meiphalen and later
owtineed with cyclophosphwemde. [o 1973 the pa
ent saffered from several stiscks of poemponia

o8 special commeats on the eleton were ghom in
e repers
Car Repoct 2

Trmale prilent {EH) born 1914 1a 197Y seyem
from the patiest was found 1o contuwa an Al com

wrt oewilintrd for mciphriam at the end of 15974
Ao B prosern mas found vk the unoe At the tme

sunber ™ ovet 74 pey cewi of the wuckeated
e ralerTt W e v welphatan
med of phamude o May 1973
Cae R pors 3

Froal patent NN bore 1918 fn 1972

Qubity vies et ESK af %0 mm, boar was fowad tn

The plaoes was wested with msdiothenpy
in 82l 5000 R. Since then Zmy curminaton of the
drmeraination.

ksppe
Lght chadns was found. The concentration of B)

proteint in the uine was 1.0 g/litre. By froe checteos
phoresis the srum M component showed & wmobil

!
‘
i

Toa concontrstan of thid Commponent wis
1 be st leart ae high m s the arine, The

5

i

i

|4
Hies

Gatte, The plauaa cells o e bone marrow
from 313 pav oot of the Bucleassd cnlls,
relatne sunebes of planma cets
mained commant.

Sunce Froruary 1974 the petent s been
itk A e metpliaban per day

;
i

Case R port 3



the humeri. The plasra cells amounted to about
4b per cent of the nuclrated cells In the bone
RO

P and predot war lof
thated but the patlent died after 6 weeke. Antopey
fiodings were comistent with multiple myeoma.

RESULTS

Laght Microscopy

In ALQG saned smean the abnormal
plasma cells showed a great vardaton o swe
and thape from patsent to patient. The cyto-
plamm stauned in different tanes of blue to
purple (Frgs. 1 and 2)

The perrentage of plasrma celh in relron
to the nucleated cells of the bone marrow
the percentage of plasma cells contaning Rb
in the total number of plamma celh, and the
Jocaliatton of these Rb are ghven in Table |
The Rb were blunh or gray-blue and were

Fig 1 MGG stsln A cluster of plawma cefls 1o
seen together with a metarmyelocyte (srrow) One
of the plasma cells contams over a hundred blue

Oune
plasma cally has (w0 intranoclesr Rovell
each with the charscterintic brown rim. Ca. 800 X

Fig # PAS stain A plesma cell with PAS negathie
ineraancionr Rimell bodies 5 scen together with 1
neutrophil feucocyte, the cytoplasm of which I
posittvely stained with the PAS. Ca 800 »
Legend to Figr. 31 8

In all tbe immmollucreecmer micrographe the
afning for light chams b scen to the left and for
wavY chai to the nght

Fig ¥ Extracellular Ruwell bodies (long arrow)
arc seen together with an Intracytoplamnic Roseell
body (short arrow) in this preparation from pa-

ment with TMRITC labeflod anti-A antiserum. In
contrut, the intracytoplasmlc Rumel] body eannot
be depacted with this ~oojugate dus to the strong

838

often found together with umtained vacuoles,
Tie tumber of Rb fo » single plosma cell
could vary from one to over a hundred
(Fig. 1) When present in the nucki the Rb
always poecsed 2 narrow dark brown rm
{Fig 3)

In patient OB a docrepancy n noted be-
tween the percentage of plasma cells with Rb
obtrned with the use of comentional M-GG
stained smears and that obtaioed by meam of
the immmunofluaiescence techmigue, Tha d
crepancy can protably be explaned by the
prevence of many very soall Rb (01 am)
the plagma cells of this patient. These gmall
Rb cannot be voualoed clearty wn MGG
stan, but are better resolved by Muorescence

microscopy

Whether stuated n the ¢ytaplasm or m
the nuckt the Rb were alwars found to be
PAS-negative (Fig 4)

Nig 7 A compotits microymaph of the eme type
w1 Fig 8 (from papent EN) thows phawm cell
cootatning two mtranclear Rosell bod;es {arrow)
Koie posthé fvorecencs of the Rramedl bodics
with TMRITC labelled anth-x (red) and & oogs
tn  relt obtamed after treatment whh FITG
labelled anti-y antlserum (green) The crsire por
Hoa shews both Ruwell bodicy (arrow) with phase
contrast. Ca. 1000 %

Fig 8 A floorescence micragraph thowing o« custer
of three mrsauclear Rumell bodhes (arrow) o &
cel) Irom panent EXL A wyong flowccrace B sem
alter trewtment with TMRTTO labelled anti (red)
and alwo after treatment w th FITQ labelled entie






TABLE | Light Uicrescopy ox Beme Marrow Aiplcates emd Jmmunochemicel Cherecterination of
Af Components tx Serum frem Patlents with Afultiple Ayelome

of plaema u{"’ Parcen of plasa cells
Prest  Serum 3t ¢ ol plaem o vk R tn Denee Joms
Rd o0 (WA o dated  plamaesll  puctess tn
el weithont Rbj eyioplan Pt

E] 45T 1Ga 816 65 7 3 1 +t
EH 6I/F  IfA x z89 2 ” 3 t -~
NN SIF IgGa 79 s 2 1 30 —
OB 43/A1  BJproteln x Z 10 ] 3 1 + +
EN 7T IjG x 6 0 2 0 +
* At time of bene marrow biopey
§ Romell

Electrox Microscopy

“The plasma cells with Russell bodfes showed
an apparent dbcrepancy between the im-
mature appearance of the nuckeus aod the
mature appearance of the cytoplasm. The
nucler were large, rounded or ovord with one
oc two nucleali and the chromatm appeared
cloudy and homogeneows (Fig 10) instead
of the “cartwheeklike” appearance of chrom
atin seen in normal mature plama eclle The
lhapeoftheplmmmrkwmoftmwryh
regular and the cells showed peeudopodsal or
microvilli like extermons of the eytoplasm
(Pig. 10) The rough endoplasmic reticuhum
(ER) was very extensve and all types (19)
ranging from the lamellar type to the globular
type were seen (Figr 9 10 14)

The Golgn complex was large and many
vemcular clements were found i this region
frequently together with & parr of centroler
Mitochondrna with well preserved crtee
were present In the cytoplasm and o were
“denw bodies” surrounded by a mmonth tnplke
layered membrane.

Cytoplasmic Rb were found only within
the coternas of the rough ER. Sectioms of
sbout 300 plaxma cell with Rb have been
stidied m detal, and the Rb were found to
be of different shapes and urex. Most often
they were ntuated in the cytoplasm, but sohe
were also prescnt witun the nuclews and

HO

indwadual plasma cells often had Rb fo both
regloru (Fig 10) The majonity of the cyto-
plumic Rb were round, dense, homogeneous
globules and no ardered or ayvallold sub-
sructure was ever found in ther Intenor
The surfaces of the bodics were wsually
smooth and round and aheays showed a clear

rlal mmular in appearance to that seen m the
other cisternae of the rough ER (Fig 9) The
diameter of thr bodies vared from 0.0 pm
to 20 am, and often several amall Rb were
observed within one and the sume custerna.
In ana paticnt (EJ) socne of the phmm
cells conmmed aggregates of Rb of different
z= withun the same dilated csterna of the
m.lghER.Mummgmemﬂydmwrd
o charactenstc pattern with & large rentral
Rb surrounded by many smaller Rb whih
appeared a3 §f they were in a2 proces of
coakscence wath the large Rb. Thi type of
aggregation we have called the “Medusa
form (Figs. 12, 14 15)
Intramuclear Rb were found in the plastm
cells of all the pateents (me Table 1) Sec
mdwphmcdhmthmmnmhxﬁb
wero studied 1n detail. In every case the it
nuclear Rb were found o a vacuole X
rmndﬂib‘ylmphhyﬂedmunbrﬂ(}‘@
m Inl.ddiucnmdmRh,the'»xuckslb



Fig 9 A Roreil body (Kb)) b prewent fn the dlated ctrme of the tough endoplumric

(RER) Dart of another Rumall
Liniting membranes canoot be seen

the eytoplesmic gide of the eod % memb
Fim. 9 to 15 are skectron

bodler.

body (Rb,) b seca kn the elgerne of an adjecent part of the RER.
the Rumell bodiey. Ribosomes (R) are sen atiached
C3M demotry cell membeane $0,000 X

from

g

sectlons of human pleune eells coataintng Rumsell

obtained
‘The bar an each micragraph represeats 100 om unlom otharwise stated.

contained an amorphous, gramular matenial
of the mme nppearance as the contents of the
catemae of the rough ER. In » number of
celt some membrane fragments and emall
membrane bound vicnoles wers present in
the mimnuciear varvole which alo contained
the Rb (Fig. 11) Both of the two morpholo-
D) iyper of Rb deseribed, 1e the mmooth
and (he “Meden™ formm, were found in the
mxler. The mucleoll were cleary scparnted
from these inchunoes and showed the same
morphology as in plisma cells witboat Rb,
whereas in «ume cells the chramatm appeared
% be condenved m A rim around the mchudon
ml‘tﬂrltz(FbIJ)

In some plasma cells 2 Rb was found in
the penmuclear past of the rough ER, which

was dilated only m the reguon which con-
tamed this Rb (Fig. 12) Otber plama celh
showed a Rb lymng in & ditated portion of the
pennuclear space which protraded into the
nucleus at this locatioa (Fig 13) A stage
where the entire Rb was situared withun the
nucleus, but remained directly connected o
the perinuclear space, bas abo been observed.

Immunofixorascence Studies
The pereentage of plasma cells that stain
q)cdfuﬂyme-.nchhmmmlbeqm.
ummunofluorescence technique
% presented in Table 2 It & apparent that

the percentage of M component ¢contalnmg
cdl-o(l.hetoulnmnberdﬁmmgbbuhn



TABLE 2. Immownofiasresconce Stadies ox Bone Marrew dgpiretes from Patlents nith Alultiple Mpelrma

Percentage H and L chafa containing
eells of monoclonal cells Percentage  Pererntage Rb Trpesof
patient ot oty ot
H (Heavy) L (Light) collsol  of mosoclons]  chains detected
« s 1 =y  oxleadedl exlls [
EJ 0 0 10 0 100 76 % A
EH 91 3 4 1 5% 5 x
NN 11 s 1 99 13 32 (1
0B 722 ety 97 3 30 o0t x
EN 10 » 1 5 N x
* Ruseell bodms,

§ Very few of the monoclonal cell from 1his patient fajped for H chaine
1 Approdmate pumber only difficukt to distinguish between Rb and vacuoker.

contaming cells 1 very lugh for all patlents,
which 1 2n indication of u malignant plagna
cell proliferation (11) Compared to the con-
ventional M-G-G staining (see Table 1) the
fmmunofluorescence technique is a more ef
ficient method of depscting the monoclonal
celh, especaally for patlents whose myeloma
cells show a pronounced atypreal morphology
(patients OB and EH) Recogmuon of Rb
by immunofluorescence is rther difficult, but
combuned with phase contrast microscopy #t
1 posible to recognize them more preciscly
(Fgr. 5 6, 7) However in imtances where
the Rb and the vacuoles contoining them are
very emall (patient OB) and therefore diffi-
cult to resohe their identification an sull be
a problem. As seen 1n Fig 5 the fluorescence
of the Rb is localized only on their peniphery
and may be difficult to dutingush from the
£ of the ding cytoplaes
) (pavens E] NN OB) or the floorescence
of that part of the nuclews which » 1n close
contact with the Rb (pauent EH) (Fig 8)
Therefore 10 each preparation 1t was um-
portant to find some free extracellular Rb or
some Rb which were stuated 1n non-fluores-
cent surroundings (Fig 5) 1 order to secure
a proper sdennfication of ther H and L
chomn comtrnt. 1n thy way anly L, chaie were
detected in the majorty of the Rb of the
monoclonal cells of four of the patients, &k
though H chams were expected to be present
1n the Rb of three of them (E] EH EN)
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In one patient (NN} both L and H choms
were found in most Rb of the cells, but 2l
for this pavent many Rb stained pesitrve for
L chalns oaly (Fig. 6) For patient EJ » few
plasma cells were found to contain oaly X
chains in their cytoplasm as well as 1n the Rb.
The cells of patient EH were peculiar be-
cAuse they showed a halo of strong fluore-
cence around the muclear Rb. Tha kb
showed a positne stalning reaction for both
@ and x chaim (Fig 8)

DISCUSSION

Ttmmu-phobgyo(Rhndzmerdhy\ht
light and electron microscopy studies of the
Present rcport is m accordamce wth resls

F"IUPmo(lphmctﬂMwﬁhmwmm
cytoplasmic Rumell Rb)

d » cyoplasmic Rumel oy ( o th
toptasm (MV) and the claudy homogencom
appearance of the chrogutin 1 the nnclem (N)
A well dencloped Golgi comphre (G) with a coo
triake {C) b also secn. 15,000 X

F'g 11 Detall from Fig. 10. A pat of the lntre-
mzglear Rusell body 1 seen togetber with 3 mea-
bremo bommd  acoole (VA) abo preseat fu the
ouclear vacuole, which otherwis b
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Fig 12 A detall which shows a Russell body of the “Moduwa form smated in  dilated region of
m-mNmLh:wmnuchumcmbnm(ONM)vid:dhmnﬂlmhdmhw

the perimuciear
nlasmic slde. 90,000 x

P of at 1 plasma cells in the

P ly publahed by AMeldonsedo et ol
(19) smilar to these autbors we found that
the Rb in general were dense and hamo-
geneows (Fig. 9)

Our data clearly show that a demonstrn
tran of Rb 1n plasma cells of the bope mar
row of a patient has no obvious currelation
with the henvy chain clam or Light chuin type
of the M components present in the serum
and cells of the patient. However the patient
(NN) constantly showwed a Jow Jevel of mono-
clona] IgG in serum mmples and & smll
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bone marrow These findmgs could indscate
that the patient m in a premyeloma stage

The myelooa cell with Rb seldom account
for more than a few per cent of the total
myeloma crll population (3) The most coar
mon form of & Rusell body found in our
mdywund:nnhancgmcmng\ohﬂn(}"!
9) the diameter of which could vary [rom
005 pmwmmtbenmﬂu:behgvdbk
m}ymdwnkctrmmmmcope.thcrmae‘



maTow specamens taken during a period of
3 yean were carncd out for all patreots ex-
or patlent EN from whom we only ob-

cept
talned

unchanged in the indivdual patients
#d the Rb were found in specimens talen

DA pas arrvined scaad Sert A, W, 4

prior to, as well o3 after treatment of the
patients with melphatan or cyclophosphamsde.
In the plagma cells of one patient (E]}
of the “Meduna™ form were found (Fige

14 15) Like other Rb they were found
the cytoplasm and m the nucle] of

This special configuration could
prubab}yrepttrntnntntﬂmed.uumg:h
coalescence of amaller Rb Into ooe or fwo
bﬁgcrhmmcdbyhmad(.'a)md
Maldonads ¢t ol (19) Thi te
ftage was presumably found more exily in

- 343






the celhs of tha particular patent becxe thn
tent ao b a hugh percentage of plasmia
cefls which contamed R
Two types of intramuclenr inclusons
cells have been described previously
The fisst o & membrane bound vacuolke con-
tsining matenal of Jow denmiy to clectroas
(8 10, 2f 27y Thos type n considered ir
relevant 1o the present study and will ot be
dicumed further The second type » aho
membirane bound, but contans electron dense
materal and presents s hology sroilar

vacuoles m wiuch the Jnclusions yere found
were ahways lmted by a mngle unit mem-
brane and m sveral vacuoles sone debrn,
presumably of cytoplasme oclgin, was present
together with the Rb (Fig 11} Finally we
have been fortunate to find secoony m which
what appeans o be the tanssomd sep m
the pamsage of £ Rb from pennuciear spece
to the interor of the nuchw can be semn
(Figs. 12 18) Thus mtsrmedste stage s prob-
ably of very short duraboa as we lave only

to Rb (1 3 19 26} (Fige. 10 11} In our
suxly this seeond type of moclunon has been
found oaly 1n & small propornoa of the ab-
normal plasma, celhs of the four pabents stod
jed by electron mxrocopy {E] EH NN
OBy

Tuo different theories have been put fore
vard concerning the onglin and production of
these Rb 1} Rb develop within the muclews sy

d thu particular locavon of & Rb
a few tmes. Thuw, all our evidence Indicates
that tha imtranoclar bodwes are Rb which
ooigmally were formed m the pennuchesr
space of the cell

Rb in ceth from the five patzents exsmuned
were all PAS negative, irrespective of whether
the bodses were peesent sn the pucked or cyte-
plaam of the plomm celk and wrespective of
the H and L chain type symtbessed. This b

a rewlt of an b n hesty  1n d with the findingp of Alaldo-
wd subrequently become ded by & wedo et & (19}
mut-membrore, Later the Rb are dhch d 1 ol

into the peninuclesr space and follow from
bete on the wanl secretory pathway via the
vough TR (1 3 8 21 27) or II) Rb are
mabnly produced in the caternae of the rough
ER, bt some develop in the penimuciear
ware, A peotnsion into the mcleoplasm of
that part of the perinnch i

cence siudies of plasma cefh
with Rb or inclusions with uniler

logy are of lomted number at present (3 13
2 26 50} Ortega ot o (20) and Antten
ot al {(3) demonmtrated, with the wse of spe
cific rabbit antivers to human y globulin and
buman IgG rapectvely x charscteroi

P space

the Rb and a later pinchurg off of the inner
ozt of the nuclear membaane coutd kead 1o
the formatwn of an ntranwclear Rb hmited
by a wogle unit membeane (4 10 19)

The Tesdts of our obrervatiom on intra-
muclenr Rb 1n plagna celh tend to suppost
the tecond theory Forty different cells with
Itmaclear inchajons were stodwd. The

Flg 14 Part of » plasis cell with a gixt Rowell
body of the  Medot  form The rongh endo-
Pasale recieudiom (REX) of the oxft w w 1 devol
oped 45d of the lueellas fpe (19) 15,000 x

F g 15 Detall from Fag. 14 shoning part of the
Peombery of the Medwsa  Reseel] body Kematier
Rorel) beres sppeas 53 f they were in & pracen

salcence whb the more ceatral part of tee
Raouell bady 99000 x

™

stroug 1 we arvund the w-
wauned coees of Rb fn plaama cefls obtamed
From human tymph nodes and bone marrow
7 Both groups tuded that Rb
consist of sccurpulated

Herez ot al {13) reported on a patent
with chron lymphate leukseme, who afier
SWnW\mxmm
mdammdl:\mhppnBemc]mW
teinurm. In bane marmw smeary & small per
centage of plwma cels was found all

ed in

bodes, wherems no miranoekess inchusons
were seen. The inchuson bodwes stamed punk
mthdewmmmhnmmdumznnd
elter PAS staiming Ultrastructurad wudies
resealed mednmm electron deme bodies in the

crae of the rough ER of the plasma cell,
‘h"mm‘lchuxtnhkfwuruolkh



Inmunoflnorescence studies showed that the
Rb were stained by anti p as well as by ant-
kappa conjugates.

Starem et al, (26) described Intranuclear
inchmon 1n playma cells fram a patient with
multiple myeloma. These bod:es showed wlira
structural characteristics comparable to the
intranuclear Rb we described 1n the present
paper Stapem et al abo found that the 10
clutfon bodies when stained with fluoreseein-
labelled anth-1gG showed a postively stalned

compofient concentraton has rernamed con.
sant for a long peniod and osteolytic foa
have ot appeared.
With normal regulation of
productron in plasma cels a balanced H and
L chaln synthess unually oocurs which even-
tually leads to secreton of normal tetn
chaned molecules (2 25) However plrmo-
cytorm celt Lines may produce cxcem amounts
of L chains probably due to defective control
han (2) The L cham surphn wmy

nm and an unstained core. They concl
that the electron demse incluuons did pot
biod anth-immunoglobulin either because 1)

be secreted in the form of free monomer oc
dumer L chaim, r.e the Bence Jones protem

In our studles of plasma cells from patents
with multipl 1 the could

the inclunoms did not contmin glob
ulin or 2) tbe fmmunoglobulin was denatured
dunng preparation of their wnean, or 3) the
conjugate was unahle to penctrate into the
core of the bodies.

A patlent with a non-secretory myeloma
was deseribed by 1 Atcher ot of (30) In the
plasma cells of ths pauent cytoplaumic and
Intranuclenr melusloms were found, which
stained blue in the M-G-G stain. Electron
mucroacopy showed that the electron dense
cytoplasm:c inclunons were ntuated within
the cisternae of the rough ER. Based on these
enterla we could clamfy these inclunons as
Rb Fluorescent stamning was achieved by an
indirect staining method with monospeciic
rabbit antwerm to human immunoglobulins
and fluorescein confugated swine anti mbbit
IgG The cytoplasm of the plasma cells thove-
ed fluorescence with anti-y and antex, but
the intmanuckear inclions did not show
fluocescence, It was coucluded that thess -
chmiocs presumably contamned peither intact
mrmunoglobulin nor free hght chaim. A fluo-
rescence of the cytoplasmic inclunons vas
not deseribed.

In all cases reported here we found a posi-
fve margioats stammg of the Rb whether
prescat m th cytoplasm or 1n the nocled of
the plasms o Th, when anti L cham coap-
gates were used Only one patient (NN) bad
Rb which alwo st med posrtive with the ant-
serum to H chaun Jowever thu patient mxy

Y
indlcate that & hyperproduction of L chatm
in combination with a secretory abnormality
of the plasma cells could lead to an accomm-
Iation of L chans and thus to the formabon
of Ruswel] bodres m the cells,
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BRIEF REPORTS

HETEROTRANIPLANTATION OF A HUMAN MAMMARY CARCINOMA
TO THE MOUSE MUTANT NUDE

Al Speug-Thowsen
Universlty Institute of Pathologieal Apatomry Copenbagen, Denmark

of a human

i to the mou

Spang Thomeen, M H

mutant nude. Acta path. microbdol. scand. Bect. A, M 350-352 1976
Ahumummmryardmmamhtmm-mphnudmuhymknndemlmwﬂrm

the ok

petiods winch, becanse of the bmited Wt

tlaue was

span of nods mice, were relathely shart In one animal srviving for a longer period, sctoal

is capable of

tumour growth wes observed, It i

{oded that human

mmmmmmmdmmmmmnudmnmm
Jonged periods of observation are required In order to mneal snch growth,

h buman nude mice.

M. Spang-Thomen, University Institats of Pathological Anatonry 16 Juliane Muries Vel
Denmark,

Key words: F L
DK-2100 Copenbagen &
Receh ed 20,1176 Accepted 20576

The mouse mutant nude rulfers from congenltal
thymic aplarfa (5) The remltant

srowth (6, 13)

In this roport a maccowful cxperiment  de-
refnome

presented unmintakable growth after being trans-

plantsd to nude mice. Tn this coemecton, the res-

s for fallure In premous experiments are di-

comed.

Material end Mathods

Mice The
§PF node mice, 6 weeky

350

made an 10 female
of BALB/c origin,

before the operation. It wes stusted in the upper
Intersl quadrant of the left breast, 3 em from the

d.dmpndnrormmmuwwmﬂﬂ
Hitoloyical exmmination of wctions adfscent t
the graft and of the tumour removed dunmg sar



Fig. ! & Primary kuman tumour material, solld mammary carcmoms- Hacmatylis-ccsdn. X 108
Fig b Twmour growth in moows No. 8, 173 days after grafting.

Fig 1+. Mistology of twpost thown fo Fig 1 Husmatoxytncods X 102,
F(glldnhhodvhﬂnmmxrﬁsulntbcdwn!mbtnrhdmﬂmﬂ Haeasterxylin-eotin.
X1

17 sbomed tumour thiwe of Kdentical
old carelnoma, grade [ (WHO GII)
T susplantetion Thh wea performed under gen-
enal samathesla with 0.25 ml propenidsd (€Xpoo-
tol) Pocks of teme, 3 % 2 X 2 mea [n sbe were
tracaplinied sither I the flanks, M
decriled by Peciun & Rrpeard (11) or [n ibe
memneaty fat
The latter loplastatioss were performed by
mabing & Vchaped incinos i the dutal abdormnal
w2 sad the skin (lap was then reflected durisg
Hoet dwerction. The tomeour poculs were [aacrird
m  pocket preformed in tbe fat Blumt
pad weing

stroehure

Oburration sad eatepry The animals were

or skln with underlying tlwoe corresponding to the
tng




d its orrginal
::ﬂ\)”‘“dcm[xhlchmdﬁh(np,l.
€
Exxmination of the sitss of Inoculation kn the
other animals revealed viable thwoe with identical
characteristfcs [n three {at pads [poculs and four
rubcutaneows Inoculs (Fig. 1d)

detected any growth mmust be that the periods of
observation ha e been relatively 1o thort,

Although human mamery earciooms b e
eapable of prowing v wnde mice, adies on ne
peoplastic agents will mont Mkely peesest difficuhies
b"““"“"-hﬁﬁhtﬂmﬂymylounudmﬁ
of these tumours.

Benign manmmary tinoe (ducts) was acch
tramplanted i some gralts, snd this tigoe wes
tho scerpied. Furthermore areas whh fat necroses
were fonnd In some casen, originating
from traesplanted o {aity twos.

Metastases were never observed,

At the time of death, all the antmah sthowed
g of wasllng, resulting from the
wetl-known liver disease In the nude mowe (2, 10)

Dlcxaion and Conclusions
In allotamplantatlon experiments with mxrfae

cuths as sites for traneplanting homan bremt car
cinamoe.
Aanp:d-tbcunfuukdyin:ncnhﬂvdy

Howwer I the anlmal which survived for & coo-
7y longer period, tumour growth wo ob-
lln-l:d,w‘nh Souiofiog time of 30 day Awuming

LLY)

The technical sadstsmce of Mrr Carin Hoeldos
and Aiw Elix Hojpaard ha gratelully scknmmledged.
This work was by grents from the
Daaish Cencer Seclsly and the Deaith Medieal
Research Cowncl,

Referen et | DeOma K B, Fasltin Jr L ]
Heward A B. & Mar P B. Cancer Rev 19
515-520 1939 —2. Flenagan,§ P.; Genet Rev. §
293-309 1966.—1. Gistenela B C, StehEs
& Willlems Jr, L. J+ ] Natl Cancer last. 57
921-930, 1974 —4 Afikick X, Lexrence D ] R,
Lewremee D M & Ecthardt 8. UICO warkihop
on pew anlmal models for boaa
woiid tmon. UICC. Budspest, H
PP 29-37 —3. Pextslowris K. Af
370-371 19686, Porban, C O
mitted for publ]l:ldnu. 1975 —7 Poslsex C
Rygaard ] peth. microbiol.
79 139-169 1971—8.Pnul;n co
1.1 Acta path. microbiol. scand. Sect. -
19729 Pscln C O, F P )]
Klin Eva Klsin G Rypard ] & Wiar F
Int ] Cancer 11 30-39, 1973.—10. Rypesrd, |

and il FADL, Copenhagen, 197 pp
B081 11 Rypeard | & Porlsrx C O Acts
path microbiol. scand. 77 738760 1969~11.
Schaudt Al & Gesd R. 4 ] Natl Gancer Int.
35 Bl A7 1973.—13 Sorda A In Mikih E,

thop on nude mice. Gustey Fhber
gurt, 1974 p. 26927813 Spaug-Thowmon, M
& Vufedt, ) s benlited for publicatson, 1973 Int
The of Comparstive Pathology AFIP
(BdL)xAﬂmllmodnho“mmmdenhht
tn DQ



Acta path, atierobiol scand. Bect. A, 3 333354 1576

UROTHELIAL HYPERPLASIA OF THE RENAL PAPILLAE IN FEMALE
SPRAGUEDAWLEY RATS INDUCED BY LONG TERM FEEDING OF PHENACETIN

Sexny Johencen end Lonnari Angereall

Department of Pxtbology 11 Unrverity of G3teborg, fweden

Joharowon, 8. & Angervall, L. Urothedial hyperplasia of the renal paplles in feoulo Speagne-
Dawley reta indisced by Loog term feeding of phenscatin. Acts path, microbiol, scand. Sees. A,

& 393384 19760

Twenty-ons of 40 rats fed pbenacetin o the dict for up to 86 werks developed wothellal
Wyperpleds of the reas! papifisa, Two of 30 raty in the cootrol group had wbmiler changes
aomcited with chronie pyslith. Tho difference i statistically dynificant {p<0.01}

Key words? Urothelln] byperplasia phenacetn.

8. Johaamon, Departmant of Prthology Vam Horpital, 8-411 33 Gatebory, Sweden.

Recabrrd 78176 Accrpted 168176
An smciution betwesn high Intake of phema.

drup and devdlopment of remal
peivic tumoun has been found (Hallewgron

o d
153 Benptosen ot ol 1568, 4 goroell of ol 1969
Jekerswn o ol 1974} Thi amociation has been
Farther I studla of the

The aim
of the prewnt Inveetigation was 1o tody the effects
o phenacetin oo tbe epltheilal
Gofng of the remal peivie of raty, b order to ob-




L'l(ng,l) The hyperplasia found In the rats
ed phenacetln was not arociated with pyefitls ex
ctp(lnlax.lnlcoutrnlnt,lﬂrtrlhypﬂpbdl
of the urothelium was asociated with severe pyelitiy,
and in another control Mt mild to moderate nnl-
latera) epithelial hyperplels of the renal papillae
anocisted with moderate pyeliths was found. In 5
of the mts fed phenacetin severe dilatation of the
\mrucumob-rrvrdndlnlﬁ oikd 0 mode-
e dil o with the beilsl
hrwrph.d.LThedM(mnclhhtqumcynnddc-
gree of the b ard vascula c_hnmln
the contral rats and the raus fed
stathtlcally mgnifieant (p<0.01) The wrothelhl
byperplasla was amociated with dllated vase recta,
often ahw with focal Interstltlal caleifleation, but
no apparent papillary necrods oc interstitlal neph-
ta demorstrated, In 2 cootrol ran, & few
dilated vasa reets were foved.

Disewson axd Concluden

Urothellal hyperplasla of the rensl pupillas hay
mthecnlovndlnmrmlnfuvfngnu(lﬁlu

Our
B:ﬂuphmluhhtrdlh:g-(amnudy(m‘-fZ
vears feedlng of phenscetin) and wach an expert-
ment b oow about to be terminated.

References 1 Asgervall L., Bengtuen U Zat
terland C G & Zsgmond M BrJ’UmL(I

Wi R

' { -, »

{ }{% 4 :‘%ﬁ

"Q: L,

I "b':- »';r#:'., ".A i
W _\5,& ¥ o7 4.)31‘ dony

r{!& )
:‘.x.u-&../f
Fig T Urotheifal papiliary hyperpisaia of the rosa!

auoclated wth & didated asa recta o 2
fm.hspmmm-\eymfadphu.mdnhuﬁ
weekt, Nota tha focal calaflextlon at the bes o
the papllisa,

4 \m;tmi

rol. 2¢ 145-130 19689 Hultegrew N Lagr
e, C & Lypongqrit 4 Acta Chur sa.ui.l.w
314320 1865.—4 Jehouwswm S A gersad L

Bragipen U & WWaklpels L. Cancer 337 743~
753 1074— 5 Lahch | Pal IV & Fradkes B
Arch Pathol, §7 29-32, 1974—6 Ney K-
Xenok 1 339343 19717 Odé, A &

401-405 1969 —2. u
Elmen H & Lomans L. Bcand, J UmLN:pb—

Wedel, H., Axn. Smt. 2 318, 1973
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REPAIR TN ARTERIAL TISSUE. ELECTRON MICROSCOFY OF EVANS BLUE
YTTAL STAINED EMBOLECTOMY CATHETER LESION OF THE RASMT
THORACIQ AORTA

B. Collats Chrutencen | Chernits and I Thens

Winslow Tostltate of Human Anatomy Urdreraty of Odenac, Odenise, Denmmark

B, Chumotts, ] & Thoct, T Repalr in artenal thwne. Elechron micromopy
embolectomy

Collaty Chriptensen,
of Exans loe wiml stalned
rderobial. seend. Bect. &, 8¢ 333-337 1876

cutheter haon of the mhbit thoracie sorta. Acta path

Tho rablit theracke sorta was studied by EM snd vital sgnoing with Evens bluo at varded
potety of tene afier @ chigle lmlon produced by an ymboleciomy athrer BM of white vresat
1 (hic

the murfsce cadh of the 4

1l

doalylisl cells with & ducrete oc

(T joeide the plasms-

oarewcs of
fooctioos. EM of oo arees

and rather diff, d fap{iks

e surface el rewembled modifled smooth mscle cells with v

bearily comtrasted xone just hmide the lwminal plosms memboane comaining cdosely packed
microlilarpent. The call contacts cther wern mising, or they prosented undiffcrentiated

sdetosldy contects.

Key wordy Electron mitrowopy embolectomy cathster heslon) endotbalium, ¥vane bloe vital

ainmg.

Bent Collatx Chrigerwn, Winslow Institute of Homan Anatomy Unhendty of Odense,

DR 5000 Odeve, Denmark.

Retehed 274076 Accepind 1 br 76

Ts a curreny dtody Il stalning with Evags
Une of the thorecic sorta folloelng » single dlla
o ymoma ha been comelatrd with celhilar
i b the intiwal perface a3 rvealed by per
'::uhumm.,mcru-uxp-mnmi-

and clamified wero reprodeced
(Coltatr Christeasen & Gerbarsch 1979) Tin
Indcagn vital walatog siltver

ferences bytween white and bloe arvas also way
obt,

Alateriels ead Mctheds
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contact
endeteltal flapa seen in Fig. 2a. Noto the desmo-
smelils structures (arrows)  { % 24,800)
Kig 3 av EM from blue Intimal ares. 2) The
of & wrists el ining & i

and
open to dis-
e periace cells winstnemnl  oiton I the
vinicley aned can eols Ln @ fumsiaa] posttion, & dliated  worpbolony of rardaen calls from white and biue
mngh eadoplammic retlenlum (RER) a well de  Arems of the Intims can by cnmally related to the
vekped Golgl contplex sod disperssd different b by B
(e 24} Tn several oofls from ashoals
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PROLONGED SURVIVAL OF AKR MICE TREATED WITH
THE SAPONIN ADJUVANT QUIL A

P Ebberrrn X Daligeard axd M Holer-Madien
Department of Tumour Vinm Research, Institute of Medical Microbiology Unhemty of

Copenhagen The State Veterinary Iestitnts for Vins Research, Lindbolm; Immmebsology
Laboratory Statem 8 bt Ci h. Derammrk

Ebbesen P, Dalwuard, K. & Heler Madeen, M. Prolonged sinival of AKR mice troated with
the saponin adjmant Quil A Acta path. microblol scand. Sect. A, 84 238-260, 1976,
Treatment of AKR muce with the saponin Quil A delayed their death In spoatansous leuksemis.
Iz vitro wens did not demomstrats any Inflownce o infecthon of mt eells with Kirsten sarcoma
virws. Quil A in the contentrabon nanogram/ml dochled the mitgen reponse of AKR spleca
cells to lipopolysactharide,

Key words Sapoain Quil A sunvival of mice,

P Ebbesen, Department of Tumour Vires Research, Institute of Medial Mucrobiology Un-

wenity of Gopenhagen, 22 Juliane Manes Ve DK 2100 Copenbagen @ Denmark

Reexd ed 111076 Accepted 291v 76

Treatment of leulsemic enimaly and hunmn wb-
Jects with the immun  adjuvant BCO may eohace
the purvival tlme (Mathé 2 ol 1989 Horea-Ghera
& Wau 1973 C ecther st ol 1973) The gran-
ulomes remiting from the ue of BCG however
Lt its valoe, W thereforo tested & swponm oo~
mune adjuvent, Quil A, for influence on the life
span of AER mice m which leukemia develops
soamncowly (Jwnn 1954 Qull A has oofy
Inducing property (Daligesrd

gy

Tho sapooin Chill A was solated from the cortex

of the Bounth-American tree Quillspe  poxena

Mclina (Dalrgasrd 1974) From two momths of

agt our inbred femmle AKR mice (Ebbeorn 1974)
P

treated by cubation with Quil A 25 s/l for
30 minutes at 37" C. Two-fold didutions of verm
wern med and the end paint ntre scored oa dny

foeta] call serom (Flow lot No. CO333018) wa
nsed for ceff ion trede from spiecrs of eght
wek-old imtreated AKR mico 0.1 m) of cels +
18 ml of medium + 0.1 ml of mtogen nd/or
Qul A gov  final conecntration of 10% viabk
erlls per ml Al 48 houns 1 37 C, 4 per oot
CO V¥H thymidin 1 xCi/ml was added md the
raioactivity of the eells determined 24 bours lawer
Any logical svidence of reacton to Quil A

ney Prioc t infection, the cellh or virue were pre

358

wes oot meci. Leuksema developed and wit oo
ndered the caue of death In afl but ame treased
and one contral momee the mean nrTiel e
however was cnhunced by Quil A Tabls 1) Pro-
Incubation of target celly or Kimfen sareoo virs
with Quil A did pot wffarnce = mire Infreom
wing ths tomour vine Qubl A skoo bad  uight
mit pemic sctivity and coocentrstions t or bt
1 ;g/ml wers taxke to lymphorytes (T b 2) Wil



TABLE | The Inflmence of Substance Imlaisd [rem Quillajs sxpocaria Molina (Rl 4) (50 xg
xc/month) en AKR Mice

Mumber | lpemle wnivaltpe  Rengo  Raok mmtest
of mice s
8
el A treated 37 2 ay 41 <on
Contral (HLO treated) 37 36 6.3 213
Mean welghtin  Mean hesmoglobla P

count = grammes + 8D + 8D
Quil A treated 72304527854 24438 SI% 14 o1
Coxttral (HLO treated) 24500 £20994 24£3 %133

Maar-Whitney

TABLE 2. Ths Inflarace | Qui A In Vitro Muogen R iponse of AKR Spleen Cells I enbated
with PHA er LPS

Tat pumbens Cely/m] Mhogen/ml Quil A/ml X¢pm + ED
1-3 104 - - 6821+1,973
+5 1 2y PHA - 35,9441 603
79 10 og LPS - 42,971+2422
10-12 1pg 1,296+526
13-13 01 g 11428+1 134
16-18 001 mg $327+1,086
121 0.001 o5 100741 419
n-4 ! mg FHA 1ag 23.935+2027
2377 Ol ag 43,0081 148
730 001 ag 39,2793 629
313 0001 uy $4,000£2 478
34 36 10 g LP3 1mg 1,066 580
37-39 Ol mg 6475913 843
4042 0.01 oy 704991298y
4343 0.001 ug BT E4)
4548 236149

bas an enhanclog effect on the sctinty of LPY

71 (Hoerdladwn & Reble 1975) QuA A, ¢ mitogen k-»nmtam:n,m.d_?;:.,m'

poer/ml, dobled the rwpons to LPS.  pbocrtes (Afdller 1973) To

Qad A ) To our knowledge, vo

annunn?%w}"ﬂ'hu'h " e tafh the mitogerie effects of
2) LPE in comowntnatiom

To oot koomledpe otber rport on tbe affeence  thove (pavograa/al) & low u

oA wheem on e derelopment of Lakasmis adjuvant properties of A conld o
An 8 bern pubiuaed. The sm titre teet saing hmum%um&w
Baence -

1 estigation way mpported
T U0, [t appeary, bowmcr that Quil A Anders Hesselhelehr Fond llm:c::
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Rumell bocdaes ars present [n - dilated area of

INM
50,

wround the

mem to hase forond the inner mockear membrane (

He 13 Two
e
e the fim of

)
in

“Medua™ form were found (Fige
found

(3) and

termedate

In the plasma cclls of ape pauent (EJ

Uhrastructura) studses of comsecutive bone  Rb of the
the cclle. Thh specal configumtion could

probably represent an intermediate
stage was prewmably found more casily in

the coalescence of smaller Rb into one or two
bigger s nuggested by Brtlin of ol,

Veldonado ¢t ol (19) Thk in

12, 14 13) Like other Rb they were
both In the cytoplum and In the nocle of

patiertts

were found in specimens talen

imxy outlines, prior to as well a3 after treatment of the
oaly ob-

were sharply de-  patients with melphakn or cyclaphoephamsd

rom aoe beopyy Dur
aton period the morphelogy of

the number of cells with Rb re-

speamens taken during o penod of
for patlent EN from whom we

tined marrow emeany M

Y2 were carmed out for all patents ex
g the otnery

amned unthanged in the indndual

wd the Rb

the smaller Rb sometimes had fi
the Rb and

wherey the Larger ones

marated,
RITw
3

g

i

B Ak th kil scamd, B, A, 84, 4
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7T jcta puth. mlcroblol. scamd Sect A, 8 381-374 1976

STUDIES OF TRANSITIONAL CELL
TUMOURS OF THE BLADDER

Proguons and Cewws of Dih
Kwup-Eamx Sjoum haans Nrroas and Kpoop Taarrox

Imtitate of Pathology and Depariment of Surgwry Urologeal Dividon, Sandby Howptual,
Copenhagen, Denmark

Sielta, K. E, Nyholm, K. & Traateer K. Stadiar of transiuonal eell tumoars of the Bladder,
Progeods, tad crues of dewsh. Acta path, mbcroblod scand, Sect. A, 8 361-374 1876,

medmamwm.wummumwchd
fred ma pepily

Mpmp
mmb&v{ddhm[mmd—ddmﬁn.l’“.... x4 papfl

hmmunhmmmwwmmmmmm
of pathmts with pepliomes and carcinomas way 70 per cent and 26 per cent, respectively

patieats In this group. Racurrence of the pupillors culy rarely changed the grade of dysplasle
1f hw recurrence was {n the {orm of 2 carciooma, &n incresse In the grade of dyyplada vae
commmn, The scr tral wee more [ parable Kmong patients with carcmomas dysplsms grads 2
than among those with dysplads grade 3 The rats of nmvival was higher in the group of
patlents wlth papillamatow carcinoms thas swong patlents with eoo-paplilomstous carcinoma.
Ammang the decensed patimts with prumary carcinamse, 77 per cont ded with carcinoms, of the
Bladder To  cartals degres the grade of taemour cell dysplsaia peems to be an cxpression of
the melynancy of the temours. The duration of the disease and the ppearance of tumours
(prpmomnn-,non-vtvmoum)mtthnhdmmth:p:mu defence  system. At
autaper the eret were found 1o be similarly
dhtnhn:dngnﬂmnllhndﬂ(umln-nhdnu

Ry words Truaritional call tmmowns; bladders prognosls canmes of death.
Kxind-Enk 8jelia, fostitate of Pathology $wadby Hospital, DK 2300 Coprohagen § Denmark

Recehred LTS Accepted 11.0L76

The purpose of the present worl o 1o ex Owe wndy i based on exunisation

azune the prognoses and causes of death  smicroacopy of !m?ﬁ:ﬁndﬁ—hmw
3motg patients with transitional cell turnouns stanerd

of the bladder clamified and graded In W bave preslowtly applied Erades
sccordance with WHO s reference center M(SM-.H-:': mznd?cd'l5 Imd-vd o
(Moxtoh 1968, 1 110 1973 1573) 1+ Dyrplaata 1 whara ﬂ:nﬂ: ltv:d‘:‘r

MATERIAL AND METHODS

B At pek. micrebied, scamd. Juct, A, 84 5



TABLE 1 228 Tumours of the Bledder

Paplllomss 104 (85)

Trensitional ¢ell
Papillomatous 62 (61)
Carcinomas
Noe-paplllomatous 50 (48)

Squemons cell carcinemes 11

112

Adeocercinomurr 1

dymplasia, grade 0 2
dysplasda, grade 11 70
driplacs, grade 2 30
driplada, qrade 3 2

dympiads, grada 11 9
dymplasts, grude? 37
dyrplasia, grade 3: 18

dymissis, grade 3: 30

Thres of th figures are placed In brackets, These figures Indicsts the number of patents who wers

fnﬂu-vd[rumthaLhmvhenLhefmtbiopqmobtxhcdmdmlpp&dLn

Flpg | 4 and 3
and 2 with noe-peplo-
bads of a recrrence.

In the other patlents, 9 with Il

mnmmcu:lmmn,lhehhtuloﬁuldhtmﬂmpﬂmrﬂyuubﬂ:hrdmlh:

changed (“the good ooes ) dymplads grude 3

were divided Into Trunsltional cell carcinoma
cell 1 and 1d 1

Tho trandtional cell carclnomus were divided into

il and based on

squamots or glandular metrplans.
In spite of thiy, the trmoun would still belooy (o

patients are presented in Table | The clesdfica-

and pecimens. Ta 19 pa-
thents, 10 with papillamss and 9 with
dlagnads was mada b anotber

RESULTS

The age ditribution applying to patents
with trammtional cell tumours, papilloass
and carcinomas, respectively appears from
Table 2 There was no difference betwemn
the age of patients and types of tumour

TABLE 2, dg Diundution smong 104 Peticsls
wth P pullomas and 112 Pationts weik Transitions
Cell Carcrnomar In the Rledder

i

the group of transitional cell tumours <% 0 a

30-39 2 1

Paients 4049 7 4

The wris compries 234 p.ﬂmu with histolo- 50-59 33 n

wmours of the blsdder .o the I 46

pennd 1336-1970, inclodve, Bix of thew were 10-79 7 76

exchided became of euncomltant cartipomes of ao—g?’ 3 1‘1)
pap hﬂbe.“id in the 228 2




e PAPILLOMAS

o wm = PAPILLOMATOUS CARCINOMA
amaca « NON PAPILLOMATOUS CARCINONA (

{patienta n 93)

(S a 81} -

.-

n A48)

NUMBER IN PERCENTAGES

60
AGE IN YEARS

70 80

Flg. 1 Age dribution for patweats with transltions! eell tumouts of the urinsry bisdder

{paplioma oc cascinorma) {p>005%) Nor
wan there any dufference in the correlation
between age and grade of dymplmia (p>
01%) Papillomas and papillamatous caraino-
I were more {requent among younger pr
vents, while the non-papillomarous carcino-
™I a predominantly n elderly pa
tents (p<(.05*) (see Fig 1) The S-year
cumulative sun bl among patents with pa-
Pilomay and carcinomas treated wath con-
wrvatrve murgery on the bladder was 70 per
cent and 26 per cent, reapectively (Fig 2)
The difference b ngnificant (p<0 0005+*)
Papiiomas

This group comprises 104 patients (Tabie
I]mq‘.n_._\_ is d d i

Fig 4 demoartrates the cumulathve survival
rates smong patients with paplllomas with
dysplama grades 1 and 2 respectively There
15 no ugruflcant difference between the groups
(p>0.05**) Two patients had a soltnry
papilloma, dysplass grade 0 One a 70-year
old man wns contralled throughout two years
during which perniod nges of recurrence were
not observed, but he was not seen later The
other a 38-year-old man m still under control
and wthout recugrence after 7 years. As
regards the two patients with muluple pa-
pillomar, dysplasia grade 3 one rurvved for
Jem than one year He died from a pulmonsry

embolm to octur in connection with tram-
venaal y and ek L

Table 2. The sex distribution was male/fe
male £3/19 The relation between sge and
Erade of dysplans 1 and 2 at the ime of the
(i1 dusgnosw appean from Fig, 3, No duffer
Tt war demonstrated.
ol

pr

of the papilk At autopry it was abserved
that the papillomas hed invaded deep into
the bladder wall The other patient had oo
mnltiple papifiornns and recerved mipervolage
radiothernpy He daed within two yean afper
the primary diagnos from multiple meta

363
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Fig 2 Cumsulative survival corves for patients with tranedtiona] eell biadder tuemotr

£iages to pelvac ymph nodex, pentearum and
pleurss, The bladder showed irmadmtion fi-
brogs but po ugns of remnants of the tumour

Cawses of Daath

Thirty mne patents dred dunng the ob-
servation penod. The causes of deeth were
well-extublished m 37 of these papenty (ses
jTables 3 4 and 5)

It appean from Table 3 that desth from
carcinome. of the bladder was two and a half
tmes a5 frequent among peteats with po-
MmAry carangmas 1 Among pabenty with
primary papillomas. Among patients with
prunary papiliomas, death due to thrambo-
embolam was at Jeast thrce as commmon a3

cstablohed diagnoms of carcmomm vaned
from jex than 6 months up to 15 yeart In
ope patent (No. 32) chnieal observations
gave ree to the rusploon that mmlygoancy
might bo 1n endence  he waus mmediately
treated as & cancer patent and death was
dus o metastases.

Among the 37 patieats who dred during
the ohservation period, 10 developed ather
tumouns, which contributed to ther desth
(see Table 5)

Changes tn Dysplana tn Recurrence of
Papliomas

Among 63 patcats (papiliomas grades 1
and 2) in wham the course was non-lethal
recarrence verified by histology was checrved
1o twenty (32 per cent) Only one demon-
strated perustently increased dysplasts (grades
1—+2) Among 39 pahents who died, recur
rence was seen m 20 (31 per cent) Papilioma



e DYSPLASIA groge I {pallents n 70)
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o
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Fig. 3. Age dimribution for patients with papillomme

recurred In eight. 53 59 and 83) the grade of dysphsls -
lnum(No.Sl)lp-p'ﬂmmnduud cru:cddunngthcdhﬂu_[nmpaﬁmu.
e grade of d a increwsed. In the o d grade of dywplasia 1n the bladder
mmmckm\pntmindngmpd carapoma was demomitrated at sutopey (Now.
twenty earcmoma of the bladder developed 53 and 120) Among the remainmg five pa
{Table 4 and 5) In four of these (Nox 25 uents, the grade of dysplasia was unchanged

TABLE 3 137 AMaein Conser of Dentk

Aumong 37 patdests Amoog 87 patients withs

Cascimoras of the blsdder 11 (30 %) EGES

Otber eancer disense 10 (27 %} 4 ((0%;
dicxm ’;(‘f“‘) 11 (12 %)

™

Complicatioms Invetvtd im treatment 1

Suicide A 1 4

Prrforated gamrvc wlcer

Accideat

1

Sagi cting of dexth,

ace



DYSPLASIA

=== grode I poflents n 6%)
===~ grade I {

n 30)

3

3

SURVIVAL RATE IN PERCENTAGES
0N
o

og
[

3 4 8 [:1
YEARS AFTER DIAGNOSIS

7 -] 8 10

Fg 4 Comuathe snival curver for petlents with papdianas.

in four (Nos. 77 120 133 and 203) and In
one {No. 181) a change mto squamous cell
CAITINOTON WRS SCtT)

Trenntional Cell Carcinomas

This group camprmes 112 patents. The
age dutribution appears from Table 2.

The sex dwtrbutron was male/female
87/25 Sixty-two tumoun were paprillomatou,
fifty were pon-papillomatous. The relatton
between age and grade of dysplass at the
tune of the first dingnams appean from Fig 5
A hruskal Walls test did not show aoy dif
ference in the age dutribypon in relation to
grade of dysplasa (p>010)

The comulative sorvival mtes m relaton
to grade of dysplaca (grade 2 and 3) nre
demonstrated 11 Fig 6 The same survival
rates spplymg to popillamatoms and non-
papillomatows cArtmomas appear from Fig
7 Both calculations are based on findings 10

36§

Patients in wham, the bledder pnmarily wis
nubjected to conservatee thempy Both aab
colatiams show strong, mgmificant differences
m survival (p<00005%) Coerection for
differences in age dutribunon dad pot change
these results.

Amaomy patients with grade 2 tumour, the
cumulatrve survival retey were hugher i they
wmnﬂfcnngfmmlhapnpﬂlomlm\nmd
ot from the non-papiliomatous type (p<
0p1%%)

Only 11 patrents m our series had carcloo-
mat with dysplesm grade 1 This pmnber v
too small for & stanstical cakulation.

Stapng

In 89 paticats the grade of dysphsa amd
fumour stuging (TN aystem, UICC) were
compared at the ume of the funt disgoosit
A correlaton of these parametens sappey
from Table 6 The mat severe grade of &y
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70 a0

Fig 5 Age ditrRation for patients with trandtiona] cell carciooma.

phua seemed to be abmast evenly datributed
amoog T + T and T + T, Dyplasa
¥ 1 and 2 were most comman iu the
goup with T, + T

Chazges tx Dysplasia &t Recurrence of
Caromones

Amorg 50 papents with carcmonm, local
Feenstence set in after sapposed radical treat
mtnt. Forty-one of these recurrences were
histologically verified. In 10 of the patients,
the recurrence was in the form of papilloms,
n 31 in \be form of cartinoma.

Toe 10 recurrerces of ppiliona were
found 10 paticats who primarily had carcino-
w3 with dpplia grades 1 and 2. Seven of
e serurrences were associated with dysplas
Frade | oven i 4 patienty whero the dp-
P m the onginal carcingni ws of grade
Zlnl.hgmrd;gS;nbcnuutrftm'

rencey were amoclated with dysplasa grade 2.
Six of these 10 patrrnts fn whom paprlloma
recurred were sull alive and without clincat
sgm of recurrence 2-12 yean after the prl
mry dmgnoss had been stablihed. Two
succumbed to heart doesse after 7 and 10
yean, rospectively sod 2 died from oard-
noma of the bladder within 2 yean, ie Jess
than one year after the recurrence appeared.
Amoung the 31 patients i whom aeroinama
recurred the grade of dyrplasia n the recur
rence was unchanged 1n 19 (61 per cent)
seven in whom dysplstia wis of grade 2 aud 12
in whom it was of grade L In 9 patients, the
grade of dysplana bad werensed and 1 3
with pnoary grade 3 carcinomas, the recur
rence apg d = 2 Po-
tents In whom carinomas with dyplasia
grade 2 recurred seerned 1o survive foc kenger
pertods of tme than pabents in whom car
onotnes with grade 3 recurred.

~8R7



Patlent P Grado of Latent time
No dingoods dymplada In years Carcinomm
25 Multiple papifioens. 1 14 Transdtiom] el g 3.
32 M [tiple paplilomar, 3 * Trandtional cofl gr X
44 Maultiple papilioeas. 1 % No biopey
4] Papllloms 1 3 Trantigomleell g
59 Multlple paplomas. 1 3 Trandronal cefl gr. 3
b Papilloma., 2 1% Tranainos! cell gr 1
L] Multiple papillomas, 2 s Trambhtloml cell gr. 3
120 Papilioms 1 % Trandoual cell gr L
133 Papiliooe. 1 L] Transiaml oll gr 1
181 Multiple papiliomas, 1 % Bquameus eel.

03 M Ituple papillomas. 1 13 Transltioaal cell gr. L.

Changes 1n Papillomatons
Non Paprllomatous Type 1n Recurrent
Carcnomas

Among 31 patients with histologacally ven
fied recurrence of carcinoma, the tumour
type had changed m 12 accarding to the
above mennoned parameter Twenty two pa
tients among the 31 had a primary papllo-
matous carcinoma. Nine of these (41 per
cent) exg ed a non papul re-
currence. In the remaming 13 patients with
primary papillomatous carcinoma the tumour
type had not changed in the recurrence. The
survival time of the patients seemed to re-
mamn unnfluenced by changes 1n the tumour
morphology most of these panents died
withm two years.

In § patients with primary non-pepillo-
matoms carcinamas, papllomatom carcinama

368

TABLE 4 Cowrse [ Ditease bx Elewes Pathents

recurred 1n three. Eight of these § pabents,
inchuding 2 of the 3 panents in whom papi-
loma recurred, ded withm ome year after
the carcinama had recurred. The kst patient
in this group survived for 7 yeans after the
first recurrence, although treatment of new
recurrences included reresection of the blad-
der and hater supervolage mdiotherapy The
cause of death war coronary thrombosm.

Post Mortem Examunations of Patunts with
Primary Bladder Carcmomas

The results cbtuned by post mortem &
amsmation of 66 bladders appenrs from Table
7 The final pathological result of papiliom
tous and non-papillomatows carclpomas seer
to be identical. Ninety-four cawmses of death
1n & senie of 87 pabents are listed in Table 3.
As regurds B panents with transitimal eare-



Frimary Papillonsar of Lhs Bladder Chonging inty Corvinemes

CHrical
Treatment ﬂ:::l;hlm Autopsy disgrods i
514 Trasitional cell earc.ur 3
aprrveltrge eadlotherapy o lymph podes,
periwmnemm, wterm, adnexse, Imgt
penoltegu radwotberapy 1% Afrtastases to peritonemn, plemr,
[ ]
Towazrethral shoctrocoagrl, 1% Nooa Bladder care.
Crccsamia, rlrrary diverson. % Metamara to pelvic lymph nodes,
gr 3 tetioulosreoma.
3 Coronary thromboss
e " Prostatic exre., metasteses to bans.
Tresarethral electrocong 2 Tramurtionsl cell carc. g 2,
oollold bresst care., metartaaes.
Trmsarribnl thactroresecton. 4 Trandtional edll care. g7 3
et aatawes to uten, paramatrioo,
fown.
shuge il 1 Tranational cel] care. gr 3
i i # metAstars to perh exkcal dtes
Saperveitags radotherspy >4 Nowe, Pulmanary metestascs.
Supers oltage radiotharapy 1 Ureterstenoss, pyonephrets. Urema,
T 5 N Carcinor of the bladder
Pwarethiral dectraresection > e, iy

boms, death was camed by apother tumour
(Tabl 8)

DISCUSSION

For more than a century the medical ltera-
tare has compried numerous works concern-
=g the clmificntion and groding of tumours
of the biadder Rokuansly (1861) seem to
be the first who applied the term caremoroa
Yo all yflioy bladder tumours whils Virchow
(1963 el Stentus) who misudged these
femoun wed the term fibroma papllare and
held that they were berugn. Albarran (1892)
Artinguzhed between 3 types of epithelial
mours of the bladder Allantokdien, vslcole
Multe e profiftrations atypiques He em-
Phateed that papiliemas should not be con-
Mered benign, and that difficulties were in-
vohed in conchmom about the prognasiy

drawn on tho buses of the macroscopic
and structure of the tumoun
“Thhs point of view has been conflirmed in our
day (Greene ct ol 1973) It is genernlly ac
cepted by authors that cansitional cell tu-
moury are malignant 84 soon as there Is atypa.
of the urothelium (Zucksrkand] 1909 Broders
1922, Pugh 1957 Mostofs 1960 1968 Lirmex
ct &l 1970} Only few have emphasized that
papents with papillomas bt absence of dyy-
plaia may nurvive for jost as Joog a time as
the rest of the population (Lermas of ol
1970) Schaldemose (1904) found that some
tumaury of the bladder regardles of thelr
elinseal behavionr showed cell atypha, whie
others did not. Stemas (1925) clamfied blad
dcrtummubmgnmdm:ﬂgmmppn-
loma1, papillmatom and solid earcnomas,
He measared nucker and nuckeoli in the ty-
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Fig 8 Cumulathe nrvival curves for patients with transltional cell carcinama, Conservathe mrgery

maurs and found that they were larger than
those m the normal urothellum, increanpg n
sizz with malignancy Fraaksson (1930) vsed
7 grades accordig to the cell atypia Crade
e was benlgn, grades 4-7 were malgmont
with nfiltration of the stroma. Howrver thu
gruding emphasmed primarly the atypu of
the urothelnim, secondly the relaton between
the dweated wrothelum and stroma. Berg
kst et 4l (1965) wed the mme principle
m their clamificatron of tumouns of the blad
der accordmg to cellular pattern and found
a good correlation between the degree of
cellutar deviation and survival. They capud
er~d grade 0 and grade | tumouny benmgn
althoogh a grade 4 recurrence developed m
one patient with 3 grade 1 tumour 5 years
after removal of the primary tumour Inva
gdan of the tumour however ymphes a poorer
prognom, The same prncple has also been
appled by Sorensen ot al. (1969) who ex
choded grade 0 A corrclation between huto-
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logical grade and clinical stage was demas-
strated. The wme applied to hstologma)
grade and survival. Brows ¢t ol (1972) wed
abio ths hutological gradmg They [ound
correlabon between mage and grade and de-
monstrated that the prognosn was mort -
vourable m patents in whom grades were
low and stages not advanced The five-year
survrval was 214 per cont 1n their serees of
patenty, irrespective of the treatment the
trial covered a period of 15 yean. Schroder
«t al (1978) applied Mostofts and WHO»
grading to bladder carcanomas from 143 g2
trents, The five year survival was 33 per cooty
20 per ceat and 19 per cent 1n cases of dy-
plasa grads 1 grade 2, and grade 3 respec
tively Th::ﬁgurclueb-xdvﬂlh‘m
mumber of panents without regard to papi-
Jomatous, noo-papillomatous structure of the

hustologioa!
According to the clarucal e
terln of malgnancy we have lagified the
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biadder turnours otwerved 1n this tal i two
mun groups Tumours without (papilloana)
and tumouns with destructive invaton, and
thete are subdivided into papillomatous and
‘vwoo-papllicmatows carciocas. The degree of
drplama of the epibelium in aft thew tu-
mours was determined. Our results are In
“ppoct of the value of this procedure which

nection 1t should be remembered that the
grade of malignancy may vary m different
parts of the tumours (Franluoen 1950) Thu
nsy abo ephan the changes m dysplasa
which have been olmerved m same patients,

seem to be useful and practienl in the ron-
the It is nelther too complicated nor too
wphnticated to bo comprebended by patho-

1n our sweties of panenn with papilloma we
Tave not bnd opportunity to follow patsnts
b whom dysplusia was of grade 0 for any
lengh of dme.
Passily

ol

P d with dyspl K"’d’"
! and > were not related to age. The dyear
=nnal rae in cases of papilloma with dp-
Flasa grades 1 end 2 seemed to be one and
the ame, In two patients with

mworhited with dysplasia grade 3 che fatter

Ithough it b g ly beheved that recur
rences tend to be of a hrgher grade of malig
nancy In gur wemes, hovever dysplasia was
Tasely sezn to chango In patents In whom
papiffoms recurred whether the coune was
lethal or non-lethal On the other hand an
fcreas in dysplasa seemed to be maore com-
mon ameng patients with popilloraa {n whom

socrated with dysphula grades 1 and 2 on the
contideration that the prognoms u more fa
vourable than that of patents with aarg-
noma. In eoves of papillommas with dysplosia



TABLE 5 Tea Petirnts ith Primary Bladder Papillomas who Developed Ectrevasical Mebgraxt Tumewrs

Patient Oradool  Suviral LoBourcl
Disgnods bladder at thoe of Other
No, dyplasia n years iy trmoeTs
i Multipls 1 4 Noes. Adrenz!
yapillomar, pheachrumocytons,
n Papilioma. 1 1% Nene, Bronchlal carcizoma with
otastases.
53 Multiple 1 3% Nooe Reticulomreonts
papillomas. retroperttonesl,
tediartinal
39 Muliple 1 3% Trantitional cell  Prostatic carcinoma,
papillonwer, arcdppl e 3 metastioe to bone.
n Papilloma. 2 1 None. Bronchr carcinoms.
n Papillama. 2 2 Transltlonal cell Collad carcinams of the
carc. dyspl. gt 2. breset with metzstesm.
1138 Pxpilloma. 2 44 ? (oo antopey) Bronchial carchooms,
130 Paplllama. 1 [ Nooe. Hypernephmoms whh
metartass,
132 Multipla 1 1 ? (no autopey) Prostatic carchons with
papilomus, e tarieees
31 Paplllora. 1 3 Nooe. Carebral astrocytoma
eIV

TABLE 6 Comparison betwern G ade of Dysplad
exd Tumonr Stagrag at the Tims wham the First
Diagnons was establithed m §9 Patients

grade S the proguosis n by far les favourable
It 1 of mterest to cbeerve that trambo-
embolic dieasey are the most comumon canse
of death in the group of patients with prpl-
loam. Carcinoma of the bladder developed in

Drplasis T+T T+T Total
I+IIn 40 12 52
% ” 23 100%
Il n 21 16 37
L] 37 43 100%
Toal n 61 18 89

about 30 per cent of the patients in tha
group Otber tumours developed i 20 per
cent of these patients, in other words, a per
centage equally that in the general popub-
tion It 1 remarkahle that the noo-papill-

TABLE 7 Poct Mortem Evemmations of Carernomes of the Bladder

Papill N

34 otopdes 37 amtopmies

n % n *
Tmnour remnant m the bladder 78 .3 25 b
Tumour penstration of bladder wall 20 59 18 3
Metastases 18 23 17 b
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TAKLE U Kight Fatleats with Trexcilone! Celf Careinom whose Dexth was Censad by Anothar Cancer

Tumour
Patlent No. Extra y eddcal tumour Metartazes i blaid
L] Broochia] carcinaes — :
b Prowtatle sdenocarc. —
) Prostatic 2denocarr. + (Bladder) +
18 Hyperpephroma + —_
136 Prostxtlc adenocarc. + (blsdder) +
w2 Bronchial carcinoma — —
11! Rectal adenocase, — +
7 Prostatic adenocart, —_ -+
o tons occurred m the eiderly

on-papillmatous (Land & Lundeel] 1938,
WHO) On the othor hand, we have pot

ted A relation between grade of
$nplasia and age. The higher rate of survival
Mier dywlasm grade 2 a1 camparsd whh

This woih has been ruppartod by the Damish
Cazcer Stviety

repesented by dr Bfers
Andersen, whoss Tetp is highly eppreclated.
The satistical methods spplied sy the ¢
EnakslWalln tet and the ** survivaedilp func
thon

The siilful amistancs of secretarien and tockmi-
clans at Sundby Hosprtal
obtalned from the AV -workthop, Bapebjery Hospi-
tal, b gratefully acknowledged,
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UROTHELIAL CHANGES OF THE RENAL

PAPILLAE IN SPRAGUE-DAWLEY RATS

INDUCED BY LONG TERM FEEDING OF
PHENACETIN

Scree Jorarmnsow and Lararr Avravair

Depariment of Pathology 11 Unreerdty of Glechory Bwedea

Johmeon, 8. & Angereadl, L. Urotbafial chariges of the renal papillae in Spragoe Dawley rats

ncwowd by Jong tevm foeding of phenacetia. Acte path. microblol, cand, Sext. A, 84 373-343
W

Thisty female Spragwe Dawley ats were frd 0533 per oent phanscstin in the diet for wp to
3 werks Twentysix of thew mta developed urotseilal hyperplasie, pacly paplfiasy of the
sesal papifise, Twenty<ight mt ihowed duatation of the yew vecia Srequently smociased with
thwontes formation sad calcifscaton. Ona plwnacetin frd ot had sgnthelial hyperplasia amo-
chated with chronie pyeliis {n 2 of the 30 zomrod raty srothelial hyperplatin was Sound to be
msocirted with ehrons pyelitu. Tho hyperplastio urnthell changes and vaxolae changes were
ofum, burt not atwags peewent dremlucsetwsdy Ono control rat devtlped 2 sy carcinoms,
%5 tomparad with 3 rats bn the p group. Four p i fed e doved ar
ormooen of the cur duct. The eaclis of the present Investgation prowide ovidence that phesa
eriin G mdees prot Yesdors of the by of the rat reaa) peivis with wekk car
chogerde activity m the sy doct and mammary ghands,
Kry words Urothehal changes phenscetin rat.

. Johunnom, Duparteent of Pathology Visa Hosprtal 5411 33 Girborg, Sweden,

Recened 173476 Accepted 175076 ot ol 1963 Hawgrson of o 1968, Angerond]

To 1953 SpeMer & Zolbnger doxeribed &
i o N \ and

et}
ke iy L < g
phenacetin was heavy Sce then numerout
Tports parteulardy from the Scandinavan
‘omtnes, Swizeriand, and Awstratn have
(onfimed that obeervauon (eg Schowrap
1936 ¢ for 1961 Bewptoson V962, Aswcard
i““ S:g\ In additon, an asocation be

ren stale of pheracttin-contamsng
d“mnnddnﬂqmnldmulpch'ktw
mun bay been demonstented ([allengres

Plpﬂhrvmmuinpatr‘enuwhmc
o f i

et af 1963 johsmaox ot &l 1974)
1t has been difficult to indnee similar kid-
ney letions i expermental aninmh A quc

necrons by phenacetn slone was reported

fnhl:;(lml%ﬂ Thmoutdi’.’)nz
6 fed phenportin developed remal papillary
necmdeﬂngwthgedmofp}mmun,
Fordham ¢t al. {1965} induced papiliary
necross an 3 out of 39 raty over a perdod of
4 weehs hanra et ol {1971} obtained mmitar
results and by subjecting the s to dallv
detrydraon ah.rgherimcﬁmced'pnpﬂhry

178
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pecroans (37.5 per cent over 8-20 weeks) was
mduced. In ruts fed phenacetin for up to 41
weeks, the renal concentration abihty was im-
palred but recovered on wathdmwal of the
drug (Angervall ot ol 1964 and 1968) Ex

perimental studies of phenacetin have focused §

ou induclng renal papillary necrosis and/or
interstitm] nephnte, Ogoly in the study by
ScamdA! & Rater (195%) where ruts were
fed up to 22 grams of phenacetin over a
penod of 150-600 days, was the purpose to
induce cancer No evidence of urothelal or
other tumours were reported. In a recently
publubed study (Jokansron & Angeroall
1976) 40 ratx were fed 0.535 per cent phen-
acetin 1n the duet for up to 86 weeks The
total amount of ingested phenacetin was ap-
proxmoately 55 grams. In 6 rats fed phen
acetin, severe hyperplans of the urotheltum
covering the repal papillae was found and
15 had mild to moderate hyperplana as com-
pared with the control rats. These findings
provided the bass for a second experment
wming at indyang tumours of the renal pelvis
by prolonging the time interval during which
they were exposed to phenscetin. The resuls
from this experrment are presented in thn
paper

MATERIAL AND METHODA

Gowesk-old  female
by Anmticimex AB,
Smlhﬂmmﬂmeil‘bnhlﬂalwn‘htdlﬂthn
war approgdrmtely 93 grums. The mts wern
dlvldedhwiu-wp Orwpl(&ﬂnu)rw&vrd
0333 per phonaceting
Group II (30 rn) recahved pellets mdmtnph:n—
wcetin. Both diety wers emppliod by Astra Evos AB,
B83dertille, Sweden.

The rata had fres sccew to food and tap water
The ruts wers kept under constant temperbure
{23-24¢ C) congant humidity (60 per cent rels-
thre humidity) esd lght (12 bours Lght and 12
hoan darknea) t the whole sxpariment.
The rats wers kepe in plastic cages with 6 mu in
:.cbunmnuvmnl;htdmdthc(ood

 ha : ethodically during
the experlment.
Socnteen Tats fed xad 1B control

rats died or were sacrificed earher during the a
pmmtduetuthcdmdapnundnnlm
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tumouts and/or Mdney dimxm. The syersge wr
vival time was 94 weeks In the cae of my {ed
pbtmccdnlndm’lwld:hdtundmm

mmwhmmw
rats except 3 raty fed phenscetln and 3 eotrel
s The tumours were exched wnder ethar anres-
thesla m order to prevent complicatiom soch m

mmtbn.ﬂuhlﬁmylmrmui"w
and fbred in 10 per cent buffered fanmelin,

Glor.
Van Kose viain was alo performed o paraffa
sectons, Ploces of the kidney medulla wa e
bedded In metachrylate and from the blockn 1
sochony wero stalned with  heematorylin-emin,
baematoxylin-van Gieson, and PAS-stalning (e
Alezns 1916}

The vasculer changes of the reaal papillse were
clasified #3 mlld to moderate o sovere, The eph
thelnal letions were clasified s mikl, modecste,
OoF . ete.

Sl-nmm'l‘hnmuuhlaknhdommw
fomed according to Flaher's
mutznon tewt and trend In £ mndnzmubk
which is & variation of that test (Odén & Weded
1875)

RESULTS

The dictary wntake was 25 per cent lower
among the phenacetn rats throughout the
cxpenment. The average body werght of the
rats purviving 110 weeks was 312 grams (8B
=+ 10) for the phenacetin fed rats (0 @ 17)
and 406 grum (S.E. =+ 22) for tha contral
rats (n = 18) The difference » sanstically
ngmificant {p<001) The combined kdpey
wodght was 2.92 grams (S.E. == 0 12) for the
phenacetin raty and 874 (SB  041) for
the control rata, The diffcrence » pot sativ

tcally sgnificant (p>006)

Higolopical Types of kidney Lessons

L Epithelial lesons Hyperplana of the
eputhclum covenng the renal paplllae wes
found in 26 raty fed phenaces and in 5 con-
trol rats (Table 1) The normal rat papillsr



e

4
Fo 1 Mool epitbelial boing of the renad papllise froen & 130 weeks old contrad rat. Metschrylaty
txrheddied attin, € x

1 1k E, % TH

Fz 1 Dined am reccs with
$oragne.

foemation

wnd md to moderate urothellal

thypenbus byperplasis In o
Dawley ra fed phemertin for 107 weeks, Metschoylaty embedded | jm wcton, H & E, % 130,

A convered with one ungle Layer of cuboxdsl
pthelim (g, 1) ;en m ogeng mn
(Lalick ¢t of 19741 The emtheln! hyper
Pl was found to be anocted with the
\scubir changm andfor cakification within
e organzed thromby o Ty (Frg.
L3 4t The byperplacs was unmlly focal
xd o ocemwonolh mpllary (Fg. 3 63
xren raw fed phenacenn kad severe ep
thebal Whatessd hyperplisn and 3 moderate
T 71 n two cames. Duclear atypa and
mrtows were found (Fix. 81 In owe ot fed
phes and W err epe

R was sho agocated wath unb
Lieral dronse pyelitn vath eqmmous weia-
Paua and covnrficauon. §n two control fat,
moderase w0 wvese hvperplitia was amocated
“ith chome prelits (Table 1) The differ

B Mani merstnd siad Rt A8 4

telint

ence in degree and frequency of the epithehal
changes in raty fed phenacetsn and control
rats ks statlecally sgnificant (p<0.0t)

11 f esender fewvoms % axcular ketions were
found m 28 rots fed phenacetin 2nd i B con-
trod rate (Table B} The branches of the vasa
recte extending close to the surface of the
papillas frequently were dilated and congested
wih thrombus formatoa (Fig 2)  The
shromb; often became organmed wnd caldfied
(Fig 3) In onc war fed phenacetin there was
b0 corxsting choowe pyelits asocrated with
severe vascolar changes. In two control ads
severe vascular changes were anocated ith
chrome pyelita (Table 1) The dfference in
lhedtgmnndfnqutocyufﬂmhrthangu
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changes tloa and ealcification I e
clation with the severe diffos urothellal hyperplads in a Sprague-Damley rat fed phenscetin for 118
woeks, Metachrylate embedded 1 gm soction, H& B, X 48
Fig 4 Sevore focal urcthehal hyperplasia and calelfiation of the renal papillee fn a SpragueDixhy
rat fed phenacetmn for 110 woeks. Motachrylste embedded 1 gm section, H & B, x 120

TABLE 1 D gres sxd Fregueney of Histolagical Changrs 1a the Ressl Papllae | Frwsie Spraper
Daweley Rais after Long-Term Treatment with Phonacetin

Hirtological chungra Ruats fod phenaestin (o=30)  Controls (n=30)
Ai1d urnthellal byperplasia s s
Moderate B 3 1
fen oo wrathallal 16 1
No urothelial 4 25
MDd to moderate vascular changey ] 6
Ben et vaucular 20 2
No vascular 2 7

1n maty fed phenacetin and comtrol rats s yta wus rapid and they presented large, pale
Hastologreally

ttically ngmficant (p<001} gramulated kidneys at autopsy
the kidners showed marked dilamtion of the

ITL Renel cortical changes In srx control  tubules and the same applies to the collecting
rats ond m 1 rat fed phenacetin detenioration  ducts and Bowmans space. Most of the
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of the epithellum of the renal papilles in a Spragus-

g6 partdy papillary byperplana
Diniey rat fed phenacern for 110 weeks. Metacheylate emabedded 1 gm section, H& E, X 73

TAME t. Hutelogicsl Type ond Frequensr | Maiguamt Tumesrs i Fomale Sprague-Dasiey Reis
after Long-Term T' eatment ik Phonacetin

Type of tamour Rats fed phenscetm (nw= 30) Controls (n = 30)

Adenocarciooma of the paocrees
Squamo cril carcinoma of the onal en ity

g
¥
:

Fomend] showed focal glomerulith and/ar
bralimzauon, There was marked fibrosis with
foal interutal Ienphocytic  infitration.
"rdhnummlreq\xm}, sccompanted by Other weoplanms Seventeen rats fed phen-
8 Yarge rumber of potymerphmaciear leco-  acetm and 2% contred rats developed Theo-
6t in the dilated tubules, collecumg ducts  sdencmas of the breast dunng the expen
#nd Bowman s gace. ment. The fint tumours sppeared alter §

m‘lﬂ!ﬂrybbddtrtpalhthurn“lmﬂd]y montln ol the expenment. In 16/17 mou
™

hyperplastec 1n 2 rats fed phenacetin, ane of
which bad modernte chronse cystitis
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AR DN

moderate eplthellal hyperplasta
etachrylate embedded 1 am section, H & K,

Fig 7 Mild to
weely, M

Fig 8 Dufuse severe of tha cpithellum

hyperplasa
for 110 weeka N te the mitoen. Metachrylate embedded 1 gm sectlon, H & E, x 300

fed phenacetm and 21/25 control mt the
tumours recurred after the pnmary excinon
and were removed one or several times, up
to 11 Five mo fed phenacetin and 1 control
mt developed 7 ad 5

jone of which memstasred (phemacetin rut)
to the lungs. The other tumours mfiltrated
mnto the intercostal muscle  they were -
operable and resulted in the death of the raty,
Four mats fed phenacetin developed ear duct
tumours, hitalogically squamous cell carcino-
max, one of which metastaazed to the lungy
{Table 2)

DISCUSBION

The rats fed phenacctin had retarded growth
in companson with the control rats, the mean
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of the renal paplllae in o rat fed phensctin for 110

x 300

of the renal papdlas in a §; vxt fed

body weight being almost 100 gramm Jower
per rat at the end of the expemument. Thh
may be expluned by the lower dictary lnmke
a1 well ;3 inereased motor actrvity and rest
lemness. Tho was observed 1n o previow
wudy by Angeroal] & Bengtsson (1968) Hu-
man analgesc abusers without renal nsufl-
oency have aso been found to have lower
body weight than non abugers (Beagtoor
1966)

The difference in the degree and frequency
of the urothelial hyperplasa i the ras fed
phenacetn and the control mts 13 stanstically
ugnificant. The results are 1 acrordance
with those obtawned in an earler expenment
(Johansion & Angervall 1976) but the e
quency and degree of the urothelml lesfons
& incremsed in the present expenment. Thi



npmlnh}ydmmllmgerupommmph:w
acetin. However o mts exhibited miflrating
o metarmurmg urothelal tumours.
Twenty-cight out of 30 ran fed phenacetin
had ditated vas recta and, in 20 ran, thewe
raxculsr changes were clomfled o3 severe,
The difference In frequency and degree of
the vascular changes between the man fed
and control mts o stagstically
¥guficant (p<0.01) In the mts with severe
vaxular changes, thrombu formation with
aidfication was frequently found. The
changes of the vasa recta of the renal papfllae
were frequently but nat always, amocated
with urothelul hyperplans of the papillee.
Kinceld Smuck et ol (1968) demonstrated
changes in the vam recta ap the cortco-
medullary function by way of electron mucro-
%0y a3 well os bight micToscopy after feeding
1migrnc compounds contalning phenacetin.
The changes conshited In a reduced number
o \emeh end & d d of tho

that it u possible to mduce urothelul papil-
hyperplaga of the renal papillac in raty

ment of the urothelal hyperplasia i unciear
N hydroxy phenscetin has been described a5
2 metsbolite of phemacenn in cats, dogy and
man (Alutch et al 1966) The ldentficabon
of a condenmtion product, Le. araxy 4-
cthoxy-berrene of N-bydraxy phenacetin or
N bydroxy 4-phenctsdine mn the unne of
phenacetn treated rats (Mery 19714) may
indicate, acrording to Nery (1971 ¢) a con-
centration of the N-hydroxylated metabolites
1n the kndney sa hxs been deseribed for 4wacet
amino-pheno! (Blumle & Goldbery 1968)
which o the majar metabolite of pheracetn
in all specwes investigated. It has aho been
found that (ethylC! )-phenacetm results in
a greater Innding of mdiactive label to Liver

humen of the vem recta combmed with peri-
vaxcular fibrsh. Alo diated vemels were
noticed. Hence It seems probable that the
vaxculnr changes of the renal papillse ob-
smved fn the present study were induced by
phenacein and devaloped Independently of

nuclelc acids as compared with (acety-C*¢)
pt in (Nery 1971b) N hydraxylaton
xnd N-hydrexperienficatn are contudered to
be the {imt and wecoed activabon stepa, re-
spectively fn the enesis of xrovatc
emmes and amudes (Afiller & Afiller 1969)
These conmderations strongly support that

the urothela) logla,
Lelich et ol (1974) demomtrated diata-
wa of the vama recta 1n uninephrectommed
vty after treatment with monosodium gluta
Rkt or excems sodium chlonde m the diet.
These vascular changes were asociated with
‘Tnﬂzlulhypvfphu but since mulilple fac
were employed In the expermment no
coechusiom were drawn obout the cause of
the dilatatian,
The renal cortical changes were observed
0 the present study similar to those reported
¥ ocrur in ageing raty (Seatos & Fumball
12 Rennedy 1937 Simme & Berg 1957)
hlhcuud,-by&'uwm&,ﬂn,(l?ﬁﬂ were
cortcal changes were found in almost 30 per
;"“dlbenndttrmo)e.no(hfr Our
&_”;ﬂ‘!vf:hwrinmdmcenmmzdtnu
P‘rﬂatvﬁnnn) at lemst partly be ex
Pamed by the shorter minmva) of thesr rais.
"\.ﬂ:tprocmm\-ﬁbg:ﬁml'mnbown

ot abrase represeats » hlghly probeb)
carcinogenie harard (Nery 1971 )

In the present study small areas of focal
calcification and necrods were seen mn 10 mty,
but frank remal papillary pecroacs were not
found. In a previows study (Johamison ez al,
1974) 57 out of 62 patients in whom heavy
intake of phenacett P
was combined wnth the development of uro-
thellal renal pebae tumours had papillary
necroas In 3 patents, papillary pecrows
could be cxcluded. Hence, rvmal papiltary
necrosls 13 not a prevequinte for the develop-
ment of urothelinl yenal pelvic tumours after
{ogestian of

A study of the influence of phenacetin
-ndo(llxmurgurhmrymrtcnmnagm
N [4-(3 nitro-” furyl) *-thmrolyl] formamide
(FANFT) on the cellubur and hueral im-
mmmmmkﬁncbcrnnwummdy
pcrfomnd(/ahum-ud.,mhepu.b&hd)
Nelther were bnmubcsupprenive m contrast




to many chemical carcmogens, particularly
the  caranogemic polyeyche  hydrocarbom
(Baldwen 1973} Thu would be m sccord
with the more recent suggestion that the
theory of immunosurvellance may not be
apphcable to the actiology of nom-lympho-
matous neoplasma (Schicartz 1975) Thes, 1t
appeurs from the present study that the de-
velopment of urothell renal pelvic papiltary
hyperplaun m raty fed phenacetm was due,
at Jeast pastly to a direct actlon of pherace-
tin metabolites on the urothelum. In addi-
tion, the high frequency of mammary and
cor duct carcnomss among the rats fed
phenacttin may woply & more general car
cinogenic effect of phemacenn,

Supported by tha Swwdith Cance Soclety grant
pa. 373-R73-02X,
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A SYNERGISTIC EFFECT OF OESTRADIOL
AND PROLACTIN INFLUENCING THE
INCIDENCE OF 3-METHYLCHOLANTHRENE
INDUCED CERVICAL CARCINOMAS IN MICF

Join-Guromax Forsmexo and Liv Stxay Bazormox

The Iostleate of Anatomy Unberity of Bergen, Bergen, Norway

Forsberg, ] -G & Stray Brelateln L. A synerglatic effect of cestracdiol and prolactin influencioy
the Incidence of 3-mathylcholanthrene taduced cervical carcinomay in mice. Acta path. micro-
ol scand. Bect. A, 84 384-390 1976

Castrated NMRI mics wero laparotomaed and a thread impregoated with besrwax methyl-
cholanthrens was inserted Into the uterine cervix, Beginaing on the day of operation and for
further 5 days the anlmals wero Infected with oonradiol, prolactin, oestradiol-prolactin, certradicl
proloctin-progesterone  or the mivents [or the hormooes oaly One groop of anhmal were
injected with vestradilgwolactin for 6 days and later with progeserons every thind day wntll
death. The animals wrre kifled ome or 4 weeks after the operation. Amoog the cowseek
enimals the number of cervices presmung eplthellal downgrowthe (“buds ) mio the srom
was higher after with binatlon of dicl and prolechn than after trest
went with esch hermone separately or among the controh. Four weeks after operution, the
Incidence of cervical carcinomas was seen o be dgnificantly higher umony animab
tarected with both oestrediol and prolactis than i eontrols ot In thowo infected with omradiol o
prolactin alone. Progerterone had no deflnite effect on the ocstradwl-prolactin 1aduced {och
droer The mechanem behind the synerglstic nffert of prolactin and oestradiol Is ducumed

Key words mouse corvical prolactin alial Ineldence of eart
ooma.

J-G Forsberg, Inwutute of Anatomy Amtadvollen 19 N 3000 Bergen, Norway

Recened 18m 76 Accepted 184676
Hormonal factors are generally not coo-
vdered to be of primary importance 1o bu-
man utenne cervical (3) Re-
ports on the effect of hormones on induction

and castration arc factors which have been
described as both hastening and retarding
cervical carcinogeneas, the mme holds wue
of gestagens (5 8, 18, 20) As the cerviaal
cpribelium phymologically 5 & target basue
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for sex stermds, these con(licting reporty meY
be samewhat surpnsing Maybe they are resh
mﬂemmdzﬂmcubetwrmmm,m’ed
curcinogen used, rtc, but they may aho 1™
flect mmfficences m the experimental &7
model. As regards the human discase, facto
g regulating the tranntion from carcoom™
tn 2y to myauve cancer are uaknown (2}
Hormona! factors should not a poon b
duregarded me\ybcamhhnnotm
postible to demonstrate an effect of these.
We bave earlier compared the S<cthy



cholanthrene (MCA) induced cervical carer
pogenens in normal and neomatally oestro-
genized NRI mice (5) Thess two groups
of anmmak are different 1 therr endogenom
hormamal balance, the oestrogened ammah
having an ovary-dependent perestent vagmal
cornuflcation (1 4) The mitial meidence of
urrasve cervieal Jemoms was higher in the

animals than in normal am
mah, bat the perniatent production of cestro-
gen seemed o retard eancer growth (3)
Taking different factors mto conuderntion,
our interest was directed to praluctin became
wrum promctin leves are tugher in neo-
natally oestrogenized ananaly than in control
asfmls (19) mnd because prolactin has been
shown to exest an effect on the vaginal Fpy
el (38 17 23,

In further sticlies, explants of corvical car
cmomas from pofmal and oestrogenszed mica
wete cultured a3 organ cultures in the pre-
st of prolactm and H thymidime was
wdded durbng tbe flna) hour of weubafon
(6) Prolectin stimrulsted the thymudipe mn-
torponation to caranomm from  control
womah and had probebly wome effect on
tomoury from oestrogenbed anumahy,

n the present paper an account i goven
of the results obtiined in an m t1ro study the
obpect of whirh was to imvestigate the effect
of probactin, oestradiol and progesterone on
ACA induced cervrcal carcinogenens in vor
wal, castrated mice.

MATERIALS AND METHODS

I Jectwons
Alter Insertion of the BMCA thresd, the anlmaly
imo a sbortterm® and a “ioog-




one of the eight preparatons, n few scattered
epithelml “buds” were seen to penetrate into
the strama (Fig 1) These buds took thelr
ongin either from the normal-locking epitbe
lium or from reglons with mild atypua

Two out of 8 cerviers from oestradiol in-
yocted anmals had buds somilar to those de-
scribed above. While in most cases, the buds
had en intact baml membrane, its enstence
was questionahle o wome regions  Moreover
paralie! to the ocaurrence of buds there wers
signt of a dureet stromal invanon of cells from
the basal epithelul cell layer

Nioe amumaly recerved only injectioms of
protactin. Two out of the nine cervices de
monstrated the occurrenes of buds, in some
cays with a gquestomable besal membrans
and preumed fnvason.

In smrong contruat to the groups enrber
described, buds were demonstrable 1 6 out
of 9 cervices from amimals injected with both
prolactin and oestradiol. The mmpreslon was
that buds were more numerous and larger m
this cxpermmental growp than m thoss de
rcribed above. Several buds abhowed wgm of

amimals Incdenes

\trent groups N“':‘_mmu"‘b““" Ho. of per cant
W+ P 8 2 L
AL+ P+ prt [} £ &
3 fa+PaE 7 7 by
HEy . 1 15
s P 3 12 z
e at 3 10 o
7 2 9 '

F, oertradiol-178 P prolactin  Pr progesterane G controle
mmmkcwdm.mmmm-dldmh:dnhsd:p

lmmnmmnddthas—d:yuumummmﬂd-pmhﬂlﬂ-

4 Controls for groups 1 and 4-3

$ Contros for B+ P + Prj
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Loxgterm™ Evperiments

The control group C1 (see Toble 1) con-
wited of 14 anmak, Repom with stypreal
epiediven of the tvpe described above were

o regrom with g normally strate
fied eputheliam. In ove of the preparstions,
® kevon ugedive of adevocarcinoma m the
Epperoost part of the cervix was noted 0 &
further 3 animats carly squamous carcinomas
were sen,

D7 out of the 13 amnds ingeried with
ool ooty and in 3 owt of 15 prolacun

N v o i
Ly R LB _:ﬁ; X

Figi. 24 Prolactin and oouradidl injected axd-
mals. Fig 2 demvosteases o veoml! im asive lfon in
an smumsl led obe week sfter fmertion of the
MCA thread. P 3 and # thow lesions in animal
kilied 4 weeks alter Enwertion of the throad, Fig 3
3 e b

of % -
o carcioren. Fig, 4 35 8 low-power magoalion
non demonsitating the of the whole

cerical wall wuh cascinomatoos Geoe. Magmfes-
vton Yy Taxd € 720 x Fig 3 42 x

miected anmmah, small imaave jesom oo
curred 10 the cervies] canal,

Agrun, i strong contrast to the previomly
mentioned groups, 8 of the 10 anumals in-
yected with prolactin and oestradsol had ceny
wcal carcimonas whch, m one cme imyaded
the cervical wall to the mesothelial rurface
(Fir. 3 ) In the romunng 7 casey, the
faravomas were of vang tze, but mvoh
wg frger ports of the cervxal wall than n
anv other expenmental groupe belonging to
Long-tern” experuoests, With the exoep-
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boa of one anmual in which co-exutence ol
an adenocarcmom and a squamous carc-
noma was observed, all the carcinomas were
of a moderately well-differentmated squamous

As scen from Table 1 the intodence of
carcinomas wus slightly higher among the
animals given oestradiol and prolactn than
among those recerving addibonal progeste-
rone, either admnistered only for the first
6 days, or in the form of repented mjectons
cvery thurd day until death. A consstent trait
of the latter treatment was the pronounced
mucificaten of the carcipomas a3 well os 2
strong leucocyte mfiltration (Fig. 5) Other
wne there were no obvious differences be-
tween anmmb Injected with oestradiol pro-
lactin alore or mn additon as
regards the localmation or the invohement of
the eenvical wall.

Ity between treatment groups 1-7
(Table 1 7 = 12.90% for 6 df 005>p>
0.01) There was no heterogeneity bety een
treatment groups 1-3 or 4-7 When groups
1-3 were treated as one material and groups
4-7 a3 wnother the difference between these
two materials was highly mgmificant (x* =
16.895 1 d.f, p<0001)

DISCUSSION

Thecpl!hehnl"hxd.l”w‘b.\chmtbﬁ“lhm
term” cxperiments were found to pepetrate
fato the stroma and to occur both 1n expen-
mentnl and control groum arc also scen 0
cases of eg 3 4-benrpyrene induced cervical
cartipogenes (21)
MCA, the buds have been interpreted as very
early weanve lenons (5 9) Smce tranment
dmgmwth:ofnnmﬂartype.ho\«mob—
gerved 1f an tracervical thread umpregoated
with beeswax only was wed (3) the term
“bmi"uprdmbl::nlonguq.bedcwtbp—
mental fate of the downgrowth is unknown.
No doubt, several buds are the starting point
for 1nvamve carcmamas, but they may also be

388

normal looldng epithelium.
The low mudence of epithelal Jewom In
the control anmalh included 1n ths sudy

agrees well with the findings 10 our earher
study (5) There were Do obvious differences
" incrdence between the control groups ad
the oestradiol or prolactn injected grouPh
either 1n ahort term or long-teTm experimeatt
combined

‘uh(ghrindwdlmwmaqxdmu.ﬂl



it was comidered important to know the
developmental potentilities of these buds,
the Joog-term experiments were Introduced.
At 4 weeks after insertion of the MCA

anuoaks iojected with beth oestradiol ard
prolactin, mrespective of a concomntant pro-
griterooe treatment. Carcinomsts were less
nmumerout and smaller m the control groups,
1 the ocstradio] group, and in the prolactin
group, The difference in Inadence of carck-
nomxy among anmab mpected with oestre

Kigrinr (25) unng a tochnical procedure
symilar to ours, dd not find any imcreased
Inedence of cervical carcipomas 1in CyH mice
after oertrogen treatment wherens castra
tlon was found to reduce the incidence.
The mechanum of sypergum between oes-
tradio]l and prolactin ean only be docused
injected oestrogen may result in an endogen-
oue relfease of prolacnn {12) which together
with the cxogeneowus may reach s
crrtical serum Jevel oestradiol and prolactin
may have affected cell connectians and the
rructure of the basal lamina (13} thus facill-

trratments way statubeally highly dgnificant.
Bame of the buds in the short term oestra-
il prolactin group presented ngns of a be-
guming gerume wvason and, hence, 1t
wrm funfled to conmder the buds as the
orlgln of the overt carcinomar. The ame of
the 4-week-carcinoman in all the three treat
ment groups where estradiol-prolactin was
ued m combination way strilung ™ two
s the carcinamas mvolved the whole cer
vial wall to the mewthelinl surfsce Pro-
esterone could pot be demonstrated to be
of wequh ocal importance for the fncidence
ol tartinornas, The cvery third-day jection,
h"‘"ﬂh'renmndhlprmmmccdmwﬂc-
tion In the earemormy.

Thun, the results obtauned i thes study de
Tostrate that treatment of castrated wummals
wih prolactlooestradiol results 1 & hugh
mekdence of cervical carcinomas If admuni-
wzred separgtely the two honmones had no
Dot effecty and progesterone did not

the prolactin-otstradiol effect.

19 oman cultures of cervical cardinoma
from pommal animals (olve off mjected anl
™oh) oestrudiol In dilferent concentrations
(Lot 5 ug/m incubation medium) had 5o
et on
published results) while prolaciin pro-
M'udfmfﬁ‘mhucfmytgu
l”{‘}"flﬁlhmdlecuhmmtdlum
oetal bo

et oo W!ﬂ'\m\hwﬁxh:n

acted synerg
MU sded prolaciin (16 Hewely &

tating p may increase the
celfolar level of the MCA and the oestradrol
binding lecules (14 24) Iting m
an mereased uptake of MCA as well »y an
incressed proliferative actraty Provided pro-
lacun m thu system nfluences the intracel
lular cAMP level this may affect the mduc
ible polycyrlic hydrocarbon metubolzing en-
rymes which may interact wath oestradio} in-
duced changes to increase the Incidence of
carcinomas (10) Finally an oestradlol in-
duced lymphopenia may play & role (7) Be-
fore & conclmion hm been reached concern-
ing the mechanm of synergmm In the cervi-
ca] carcinoma, compamons with the cestro-
geo-prolactin dependent mmmnmary tumours
1n the rut {13 135) seem to be premuature.

A rmall amount of growth hormon conta-
minaton bn the prolactn preparation ysed
camot be excluded. However we have de
moostrated that a preparation of anterior
hypophyseal hormone(s) acts synergutically
with oestradiol in 1ty Influence on the m
adence of cervical cucinomas. Tho effect

lfltﬂlfl?fnnpoﬂlumht.hng}mymy
change the pattern of prolferating and non-
proliferating cell comnpartments both in ex
peromental cervical atypias and in casss of
hurpan carcinoma o ate (22)
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PARTICIPATION OF RENAL, BUT NOT OF
SUBMAXILLARY RENIN IN THE
HOMEOSTASIS OF THE BLOOD PRESSURE
AFTFR EXPERIMENTALLY INDUCED
HYPOTENSION IN MICE
Joa Boro and Koo Povrsrx

Ths Unirerdty Inudinto for E 1 Medicine, Copenk:

Daamark

Bor.] & Poulmn, K. Participation of rensl, but not of mbmaxillary renin in the b

of the blood prewnre after experimentally induced hypotentkon in mics, Acta path. microbicl.
wcond, fect A, 84 391-396 1976,

Wiile hypotension dicited a marked Incrosm in ploma renta concandration in consclows por
xul mice, 2o ncreise wwi provoked i1 previoutly pephrettombed mice In spite of the high
renin content of thetr wibmaxillary glands, Tha role of the ncreased releass of renal reatn for
the hampeostasts of the blood preseure wis shown by the decroam In presurs which followed
blockads of the realn sprtemn. Gontrary to Barslasin which did not change the blood presure
la nephrertomired mice, infections of BQ 20881 did in some mice result In 2 decrease In
bhood prewre, which was probahly caneed by [ts sbillty to inibit brsdykininsses. Both Sars-
ladn wxd BQ 20 881 clicited merked increasm [x plasma renin fn noaml but oot b pephree
tomizad mice, showtng that, while recal renin rebeare jo controlled by the plasna angtotensn 11
evocearration, thly does net apply to mbmwxdllary renin relase.

Key wore H lly; reatn b s of blood presme mics.
] Bag, Unnensity Institaze for Experimental Mediclos Newre Al 71 2100 Copmbsgen

Uthrd TLET6  Accepted 27.0L76

VEoactre pubstances such a3 rewn, cate inhibitor or by a

cffect by an angyotennn 1 converting enzyme

hobimmaes and prostaglanding are relossed in
Elferent form of shock and can thus play a
nk(m\}-ehmm&soitbebluodpfmm
[ee Jakechik ot ol 1974) The mole of the
fysem as a renal compensa-
ton mechanmg in has been post
mby $ae imestigatons, but pot con-
’ by others (see Pocell & DuCharme
49 A vow way of determipng the -
floence of the rentn pystem o 1o block 1t

uhibitor of

the inhibltors block or attrmmate the compen-
satory me that follows the drop i systemic
artznal pressure n dogy with endotomn and
haemorrhagic  shock (Erdds ot ol 1974
Freeman «t al. 1975) While it applies to
mmnummahdmmwn[themn]body
renin is found in the kidneyy, the renin con-
tent of submaxillary glands s about 60-fold
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hugher than that of the kidneys m ulbino
mice {we Page & AMcCubbin 1968) The
aim of the present study was to see whether
the above mentioned effect of the renn
system on the homeostaan of the blood pres-
sure 10 hypotensive states abo tokes place In
mice and 1f 30, to see whether both renal and
suhmaxillary renm particpate in the homeo-
staxs. For thus purpose the changes with tme
in blood pressure and n plaxma remin con
centration were determined both fn normal
and i previowly nephrectomuzed mice m
which hypoteomon was mduced by Inyection
of dihydralazine or by graded haemorrhage.
The tmportance of the renm system far the
homeostam of the blood pressure was further
clundated by determunation of the effect of
infumon of a compettive angiotemion Il m
hibator (Saralann) or of injectian of an inkd-
bitor of the angiotensin I converting eroyme
(3Q 20881)

MATERIAL AND METHODS
Awmals normal male albino wefcs of the Danfth

ways Some mice reccived continuous 1a. infusion

Plarma renix coxcentration g ea in Goldblan
Unlts (GU) x 10 X mI'? was detennined ta
plasm from about 20 sl blood drwn froe the
femoral artery wing the capture radiofmemao-
asmy for anglotensin I 1 described by Poulwe &
Jergensen (1974) Blood presrare was recorded
nsing & Tybjerg Hansen trapsducer and & Servoger

RESULTS

I Normal mice

The nme course of the changes n hlood
prenure and plagm renm concentration fol-

lowmg exp Iy induced hyp
1n 24 normal muce 13 thown by representatne
examples in Fig 1 It u seen that inpection

of dihydraboone (O) was followed by a
marked fall 1n blood pressure (Fig 1A and
C) Graded hacmorrhage (@) camed 2
somilar fall 1n blood pressure {n some moer,
but the f{all was only of short duration 10
other muce (Fig 1D) in a few mmce the
blood premure remaimned rmther

by the haemorthage (Fig 1B) When the
rewn system was blocked by Saratann (A
and B) or 5Q 20881 (C and D) there was
a further fall m blood presurc followed by
a secondary increese, when the blockade was
diconturued

It 1 further scen that the mjection of
dihydralarine as well a the graded lmemor
hage were fallowed by sgmificant increass
in plasm renin concentrabon and further
marked mereases after both types of blockade
of the renin systern s well a3 w secondary
fall m the values after the dscontinuatian of
the blockade

Fx 1 Nermal mice Representative exsmpler of
(he effect of experimentally fndoced hypotendos
(oltowed by blocksds of the renln system on bood
presrure (mmHg) and plama remn concentrstor
(Goldblatt Units x 103 x ml) The hypotrems
war bchxced by mfection of dibydrbaioe \O)
ocieatrd by an arrow susked D or by grdd
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The results of sumhar expenments oo 16
previonty nept ectommed mice are shown
by representa¢  eumples in Fig 2 The
figure shows 1 he experunentally induced

3

ired tha in aormal mice.

hypottmmm\mda(nﬂmhloodpm
somlar to that found n normal mice When
padcdhamnm‘rhnge“u{oﬂomedbyiﬂfﬁ'
gan of Saraladn there was however ™



seprectamized mice (Fig 2A and B) which
B in contrast to findings 1n noarmal mce
(Fig. 1A and B) If the bockade was per
formed by mjection of SQ) 20.881 the resnt
s esther that there was no ngmficant effect
{Fig. 2C) or a more or lex promounced
forther decrease 1 blood premaure occurred
{Fig 2D) A decreass in blood pressure after
treatrent with $Q 20,881 mmilar to that seen
in Fig 2D was observed in two previowmly
mice which had perther been
bled nor treated with dilydraluine before
the Infecton of the hlocker which was given
% bours after docontimmnce of the shart
ether amesthedda,
In contrast with the marked changes in
plmna renin concentration found in nommal
mice (Fig 1) the renin concentratian in the
more would remain unm
fhoenced by hypotenmon as well as by block
nd:o{tb:munryﬂun,ulhmm}‘ig%
B Cand D 1n which the change in ordinate,
4 compared with that thown in Fig. 1 u
Auwd by the fact that the plawms realn
bon in } d s lower

crmse 10 blood premure 1n normal mice,
Using ths blocker however there was alio
a scrondary decrease In some of the nephr
ectormired mice, even though the plaxma
renm concentratin remamed uminfluenced
by the hypotenuon., Thu difference
between ths effect of blockade by Saralamn
and by SQ 20881 u probably due to the
fact that 50 20881 bendes being an inhite
tor of the angotenun T

cnryme,
abo inhibits {for further de-
tauls sen Ders of al 1974) and thus augments

the of the hyp brady-
Unm i plasma. The present findmg that
submaxillary reun does not pertiipste 1n
the homeostasu of the blood presnure in mice
with expenmentally induced acute hypoten-
uon does Dot excluds that submaxillary renn
1 lew acute expenmmenty can play e role far
the level of both the pleona remun and the
blood premure, which were found by Takeds
ot . (1969} to be decreared 40 davs after
extirpation of the submaxillary glands. Block
ade of the remn system by the competrive

a3 that m normal mice.,

DISCUSSION

The resuils presented here show that the
Tern-anpotensin system plays & role for the
hlruﬂlﬂ:ufﬂtbkndprm\ucmmmc,
it preslously hay been shown to do in other
nnmn;l:um:ndmwdinthcinundumom

parbapation of the renin system
¥ the hameortass f due to renal and not to

nephrectomzed miwce (Flg
2)Th=!ll:marhdibcrmemphmm
BT & nymficant rele for the homeostass Is
ted by the finding that blockade of
ﬂtmunqmmmth&mh;h:rmﬂuinn
meondary in blood premure in the
“"‘"ﬂanuxmtmd\emphmummrdmn
ben the blocknde was performed  wath
5Qz.]&]ll}u-re\ﬂ:Anm:hrn:ccu:u:h\wd.e
o

1I 1nhib: Sarul resuly 1n 2
raprd, marked mcresse {n plaoma renm con-

with our previow (1975) and the present
findmg, that blockade by §Q 20.881 n fol-
lowed by an increase m pluma remn in nar
mal, but ot in nephrectommed mice, This
idicates that, 10 contrast to renm rolemse
from the kidneys, that fram the
ghndznmtttlltmﬂcdbytb:phnmlng;lo—
terain II concentration,

_—

This study wes sepported by grants from the Dea-
uk Heart Fowndation King Chridun X Feunda
l.bnlndl.hnFu.i-tmo([MlmaaCm)ﬂ-
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Alem 1Y Castallion the Nermick Pharmocal Co,,
New York and to Dr s 7 Lucania, The Sqxibh

Tadit te for Medrcal Research New u
for generows gifts of Baralsin and mim

20 20881 rrtpwﬂwbmkﬁumkm}y-f
Modd 4523 med for the rad, b
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POLYVINYLPYRROLIDONE-STORAGE DISEASE
Light Aficroscopcal, Ultrastructural and Chemucal Venfication

Epert Reaxe Neewsoyw - Manae Bojaas-Morrm, 3Max V orox and
Jow Cant. Hawersd

Department of Newropatholosy Anshar Unjversity Hospltal, Asthug,
Tepartment of Pathalogy Holsiebro sud Insthet of Hygiene, Axhw Univenity
Aurbzs, Demark

Reske-Niclsen, | Bojen-Msller 3., Vetnar M. & Hansen, ] C Palyvinylpyrrolidoncstorage
dwwer, [ight microscoplaal, ultrartructors]l aod chemnical verification. Acts peth. miaoblol
wand. Bect. A, #f 391403 1976,

The Ight and slectran mricroscopieal findings in the polyvioylpyoolidone-storagw diease are
reported on the beals of blopekes of tkin, sinated moacle, bona marow and Jhver from ome
pathert snd & scheutaneous podule from aother patient. Both patisats suffer from dlabetes
imipldey and hane been treated for wvern! years with Ioalpldm retard®  which contado
poiybayipyrrolidons (PVF) a3 the reiarding agent. Deposits of PVP have besn demovstrated
B all the thees eammed 124 can eadly be recognired by certain staining qaalites The
canblogton of heematovylin-ecaln, elastin (Weigert) alkaline Congo red and Sinus red for
wyloid and PTAH b spechilly 10 be recommnended. The ultrartructural fushngs coenlet of
intracrijctar vacnoles cootalotng a gramoler material and probebly reprowmting Iramomes,
The Mgl [demiification of the natme of the deposlts hat been made by spectrophotometric
sotlri, The mmpicion of a case of PVPstorage dimesn shoald recult In a ikin hlopey which
weally 4 ralfielent for the disgnods.

Eer worte: Polyvinylpyrrolutone-storagn dhete

EdHth Reihe-Nicloen, Drp of N hology K bocsitalet, DK-8000 Aashos C,
Dworak,
Recrhed 20876 Accepted 1k 76

# disense, due to the deposition of
‘hmn'fm] poly

We firnt beeams acquainted with ths di-

salning qualities ax
Previonsly obxerved In vanous tues from
eotber patest wath diabetes aipidun (6)

mtents had recened Inupidin

reard® a3 daily mubcutaneous injections for
many years, it wiy temphng to enggest that
the ctology of their nev ducaw was to be
found m thn drug (3)
'Ihrrinrewededdedwinmdhcem,
powsibility that thit sdyovans mght be ident}
enl with the depodied material and a review
ofdmbmmmmnfhwtdlhtmd:dm
were not unknown (4 13)
dp‘:;"hi“'}":‘:d“w‘lmn&h
n retard? contaim polyvinyipytroldone
(PVP) whch b de‘o{‘-hyjpmou’
done (MW range 10,000-700,000) and b
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TABLE | Patters of the Staming Quatitiss of Polysinpipyrrolidons (Skin Striat 4 Muscle Bows
Marow Liver and Subentenssns Noduls)

Stain Calowr Tntensity
*Haematoxvlln-cosin greyblue strony
van Gleson-Hansen yellow faint, unilarm
*Elartin (Welgert) beownlilan ankmg
Mallory PTAH ochrm wriking
*Grhua red (axaylofd) red rtriking
*Alkaline brown-red strong.
Methyl viofet hlac fxint
Thioflevine T 0o {narec,
Prrlodic sad-Schlff (PAS) red-vialet strong, but varylag
PAS with Disstase red-violet strong, but varying
OTAN bright hlue strong
Gonarl's trichrome: rocy {alnt
Well Tight beeran faint
Mouclcarmine trown-red famt
Sudan B yrey-black Inlat
Chlorazol fast pink plak unifarm

rot, Totuldine bloe Unna-Pappenbeim, van Kossa,
for b

of the skin from patient { {1 pegative (st

(dan. Erik Sormmer Haneen, the Unhvety o~

nogen,
viltute of Pathology Aarhm))

wed as & vehicle for different drugs to retard
therr effects (11) PVP 1 abo uvsed a1 2
tablet burding and gramulating agent, and 1t s
not metabolued I the argamen. It o ex
creted in urme and faeces but & substantial
amount o stored m the rebculoendothelal
system following the long term sdmunntm
(>10 yean) of hgh-roolecular PVP
(ALW >50000) (15)

MATERIAL AND METHODS

I w akin was atrophlc and scaly
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Fit 1 Sl whth aumerous phegocytes contatning comsphemoms e
T 2 Tranmerm section of rirlared muscle. Betweea the [
will and the serve. Hacmatoxylin-eosdn, « 123

Tt 3 Bows marrow Note the large mumber of retieado e, . ___
Lo red for amylold, x 300

Fi 4 Liver The Kuplfer cells arn distended by 2 browall, .. -

Fe3 Subxtameom podule with a glant cell and mazy
wrey-hlme colour of PVP Heematoeylls-eodo, > 1%

FL6 The ume rebentancons nodule In chlorom! faat pk, —



Y,

For dectrm microscopy of striated mincle, Iner
and the sub nodule, the i wern
{bed In glutaraldehyds 2 per cent and amivm
tetromde 1 per cent dehydrated and embedded {n
Vestopal W Flve blocks were tken {rom each
wpecimen, and from esch block six grids were
exmmined. The grids were stalned with wranyl
magnesium acetats and kend ctrate and exxmined
in & ZEISS EM 9

Part of the timase from patent 2 wun analysed
for a chemical econfhrmation of the proence of
PVP A determinatlem of PVP
Todi, as deacribed by Larkin & Kupel
(1963) was used,

RESULTS
The bouc lemons m all the tasues ined

Striated muscle deposits are seen in phago-
cytes of the connective tmue between [axr-
cles and muscle fibres, In vemels they arc
ntuated in the endotbelinl celly o1 well ;v In
filroblasts of the wall. Fimlly polyrinyl
prrrolidone Is noticed in Schwann cells of the
intrapmncular perves (Fig 2) There n o
ugn of mnflammaton, but fieks of sml
angular fibrey are wen, cxpreming & peuro-
genic atrophy Tho pathological feature B
abo reflected in the degenerative and re-
generative changes of the subneural appan-
tuses and the mntrumuscnlar nerve fibres

Bome marrore the pamnfTin sechion contals

lum celh filled wth the me

are identical and comist of strange deposits,
The remulting changes, bowever differ ac
cording to the tmue involved.

Light Micrascopy

From Table 1 1t will appear that the de
ponts have a characterunc pattern of stsun-
mg qualites In haemataxylm-eosn stained
speamens large deposits are  consplcuous,
whereas scattered PVP bearing phagocytes
can be overlooked, In Wegerts sam for
elastin the deponts stand out clearly from the
unstained baclground. The PTAH gives
several shades of ochre to identify the PVP
material, and with tbe Suymus red and the
alkaline Congo red stuims for amylod the
deposits are obvious.

It is partcularly to be noted that the sub-
stance 1t staned by some methods wed for
demonstration of amylod (7 14) buz the
speaific {luarescence with thioflavine 1 pot
present, and there 1 no green dichroom with

alkaline Cango red stum, Moreover we
would like to call attention to the chlorszol
fast pmk method which 15 recommended for
polpninylpyrrolidone by Pearse (1972)

The slax numerous phagocytes filled with
gramiles are to be found around vemeh, har
follicles, sweat and sebacrows ghands through
out the dermal laver (Fig 1) The tiwue re-
spomse to thn material u only shght and
commsts of & few lymphocytes around some
vesch and focal hyperplana and degenera
tion of thr epsdern | laver

400

matens] lymg among permal cell of the
haematoporetie umue (Fig 3)

Liper 1n the needle blopsy large amounts
of PVP are present as voraloed in the Fig 4
There Is no mflammatory response, but 2
slight degree of steatosis 13 scen.

Sub nodule plal &

ammabon reveal a 4 X 2 X | cm very fim
pece of taue with a yellow-spotted cut ur
face. Microscopcal exammstion shows for
eign body granulomas separated by & dene
fibrous conpective tiue. In each gramoma
there are numerows mononuclear and Tkl
nuclear cells containing an abnarmal b
stance which shows the charactermtic stun-
ing pattern of PVP (Fig 3) and abo ha
the | colour with chlorol fast pink
(Table 1 Fg 6)

Fig 7 LOGEINIAMAL FICHUR W W sesimar= =
x 6000,
A phagoeyt wlth mamy vacuoles of difforest
.)dmudnhlpuhmb«mthcw"'
hhulnthuvwnduwmflncwk)'
nxﬂ.hcrwhhlfcwcmmwnk—‘ﬂ(""";‘
Nummu(hezpmldumcma:nml-d“
the lmiting memshranes of the varmolts
noclem of the phagoeyte Is o

1) arc prwent fo
b) Amall vacoolm (arrowt) % P T
nght coroer part of a phagocyte b seen
MF: Mumce bre Ph Phagocyle V-ﬂ‘:“""w’
Na Neclows of the phagocyte V.V
Endothehl cell
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Fig 9 Ubtastrocturo of tho sbeutancoms noduls, X 6000 The giant elf contalna vacwoles of varying
sacs, Alowg the limiting memmbranes coarm particlos (—») are sean whila s of the vacuales contain &

Doa grawular materal

N Nuclews of the glant cell Va Vacook; CO; Callagen

Eeetron Aicragcapy

Streted muscls vacuoks of different ore
are a consacuous feature in the electron
PucTographs. They are situated in the cyto-
plam of endothehal and perithelinl cells and

Liver vacuoles identical to those obwerved
in wnated muscle tropue are Jocated inode the
cytoplasm of the hupffer cells which may
be dutended ta such a degrre &3 to cotnpres
the [iver cells (Fig 8)

Subcwtaneows module 1n the gunt celk
scveral vacuoles are scen, and they may be
ing membranes coanse particles are often seen
(Fig 9) Tho connective teue scparmting
the gramulanms  normal. Fibrils chamcterls-
the for amylord has neither been found In thy
tmue nor 1n the strated muscle or Lver

Spectrophotometne Anafysis

Subcutencous xodule 639 g of the tmsue
(260 mg dry weight) was amalysed. The re.
st 3 12 mg PVP/g dry wesght,
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DISCUXS1ON

The lterature concerming polyvinylpyrroli
done gives no evidence for damage from oral
mtake ({1 15) and the queshon about Its
carcinogenic effect seems no longer debat
able o3 several patients have recewved inpec
tiom of PVP-contmining drugy for many yeans
without development of peoploxms (1%)
Blacher & Burnette (1968) stnte that no cv1
dence at all has been found of metabolym
not of deleteniows effects from storage. Con
trary to thus opmuon & few other autbors de-
scribe that the storage of PVP resulting from
imjections may produce severe climeal mani-
fatations (1 4 5 8, 10)

The symptorm and ggn can be attributed
to depouts in ikm, foinw, bones, hungs, lver
and kidney Our cases confirm thete ohserva
tioms wrth regard te skin, bone and Liver and
furthermore, patent 1 developed » paoly
peuropatiy while patient 2 had some sub-
cutaneous nodules outside the mpection arews.
To our knowledge these phenomens have
not been reported earlier

The bans for the clinical mamfestations in
our patrents i confirmed by hntological ex
ammation, which reveab depomts of poly
vinylpyrrolidone m all the hiopues. A re-
markable finding u the Jocalimtion af the
substance in the intrammusculnr nerves, which
grves a complete explanaton of the poly

DeUropa
Table 1 shows the results of the panel of
starm used by ux. Of these we have solected
five smmy, namely haematoxylincoun elas-
tn (Welgert) PTAH, and the alkalme
)GongnmdmdSmmmdmh-nfur-mylaﬂ.
If only small deposite are present, the W eigert
stain ;3 particalarly to be recormmended.
Same authors (4 5 10 12) recormmend
the chlorezol fast pmk stan as the best and
most permanent method of Identfying PVP
but 1n our oprpron the above mentioned com-
bmatlon of stainy grves a specmal pattern for
the substance m guestion, and enables the
deposin to be more dutinctly vmmlzed. Fi
mlly the statality of these 5 smins can be
vouched for as the alides from pauent 1 are
now 5 years old.

404

The ultrastructure corresponds to the elee
tron micrographs in the wrticle of Bt et o,
(1972) The material & ntuated m vacuoles
of different ses, probably Ipsomes. Ve
suggest that the differem size and shape of
the vacuoles, with their tendency to rupture
or melt together may be attributed to the
great hygroscopic property of P\P The
localmation of the PVPgranules m the vemel
walls ls mieresting a1 1t suggests a trangort
mechanism. This transport mechamem gves
a key to o troatment proposed by Bert et of
{1972) Inw paternt with the stornge duesse
tbey

rerulting in 2 wmll decresse of the PVP
pluma valuer Thu procedure takes = long
tone and n stresmg to the pathent but on
account of the high molecular werght of the
PVP it s not pomible to eliminate it through
the kwdneys

The dognoss of the PVPatocuge dbrase
can be made by meam of a skin biopey and
by the characteristic calour pattern which
appean from Table ! Ultrastructural ex
amunation i 1ot necemary A spectrophote-
metric determmahon to confirm the patho-
Jogical findings 18 recoommended.

Wummdd:ruﬂtntb:mﬂnl.hcbepnmld
Neuropathology snd dr Martta R Lowss Dt
ment of Ophtbalmology Aarhuy Unrvestity Howk
ta] for excrilent asistance.
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IS THERE A DIURNAL VARIATION
IN THE SUSCEPTIBILITY OF MOUSE SKIN
TO THE TUMORIGENIC ACTION OF
METHYLCHOLANTHRENE?
A Study of Tumour Y1ald wnth Specral Ruference to the | anation Beween Coages

Orav Hisan Ivexers and Ura Masroor v
Tostitute of Pathology Unheraty of Ono Rikshosplialet, Odo 1 Norway

Irersen, O H. & Iverwen U M Is therw & divrnal variathn n the receptibility of mous
kin to the urigenic action of bylchy i ? A study of tumonr yield with spechl
refeTents to the vanation between cgee Acts path microiaol scand, Bect. A, 24 406-414
1976,
Sunmmudcnbpmtmmﬂkdmmdmmmtcdmuhhlundlmm
cholanthrene (MCA) either at 12-00 or at 24 00 MET Fight nlrmaly were kept In sach bax.
mmmm“wwyfwmmthmmmmwmv“
no difference betwemn the two groups of mice &1 egads tomour fnduction tme of pumber
of papillonabearing mice In the groups of mice treated nt 24-00 the mumber of akin tomown
to develon was 9 per cent higher than in growm of ko treated ar 12-00, This difference (s
yelds u not satishaally significant Among female mice painted at 24 00 cardnamas-
beanng nmmals were significantly mors mumetous (50 per eent) than among thoe painted
#t 12°00 whbereas there waa no difference between the groum of mal mice. Consldering the
sroups collectnely (males + femaks) the intergroup difference {17 per cemt) in sdvantage
of pamting t 2400 wau barely significant (0.3<p<0.10) There was no difference between
the growie a3 regarch the total number of cascinocus to ocenr When the tomour rields fa
indrvidun] baxes were recorded, the resalts were fomd to vasy greatly The alight incresse in
tumour yield sfter night pamnbny carrelstes with the circadian variation n profiferative actinty
of the epidemndis. Previou rrports b the Lierature have shown simular differences. Frurtber
{rrwtigations und better methods serm nocessary befors & definit conclusion can be drwwn
concerning & pomibl  dlurmal veration in the ssxepiibility of mouse siia to chemoea! carcine-

fenc It 5 Al emphastred that it  oecovary to cotrelm great entlon when the resals of
clasical epud it eria exper are 10 be § d Tt wemu pecer

chemical
11y t obeerve animals for at least 1 mootin before any cooclaon can be drawn
Eey words Gartinogunels, epldermal clreadian riythms haldesm mice  methylcholaathrene;
variation, cage.
O H Ivenen, Toatltute of Pathology Riksborpltalet, Oslo 1 Norwsy

Recohed 1276 Accepied B1v 76 wn tumnours resulted when the initlating '&
plicaton of DMBA was gren at nig

In 1964 Fra & Ritchie udng the initm
trom-promeotion n:gmwnt reparted that more  (22-00) than when it was given dunog
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&y (130} A vingle apploapon of DMBA
was followed by pramotion by repeated ap-
phcatrom of croton oll. The suthors suggesed
that epsderrmal cells were more sepatnve to
the csranogtn dunng DNA synthals than
during other phases of the cell cycle.

Subsequently Jrersem o 8l reported 1
197D that the don tumour yield o harles
muce way 35 per cent higher afitr a singls
apphicatan of 125 px MCA grven at 24-00
than after the mme treatment at 08-00
Since the relabomhip between chemieal
curtinogenem and DNA synthess 1 of great
geoerad [nterest, 1t was devided to repeat these
hiter expernnents wing Luger groups of muce
#nd diflerent sappheation times
g more dancly to the highat and lawest
nate of DNA synthesly (Toermyr 1972)

Ia 1964 and 1965 Fare polnted out that
the ume at which tumoum fint developed
@flered ngmficantly m mice kept In different
bovey, but given identical carcinogenic treat
ment. It was prosuned that the tumamr in-
duction tmoe n a mouse Wl i~
gwrdbthebcxfnwhn:hithnpptmdm
e,

The aim of this paper 1 aho o grT &
short report oo the variations In tmvw kept
o diferent boxes in epldermal chemucnl
¢ expeniments, and to dwcum
ety some possble catnes of the vanatiom
324 the commequences they ought o bave on
the phinmung of experiments and the inter
;mnundrmdamepdmmlmmmnc

UATERIALS AND METHODS
Avn,
b & /bs Culo o were mued 18 all the ex
g
e rwtlng period of Batr growth (f sreen &
"nal’m Tha animaly were howed 1n plartc

:
i
i
3
i
H
&

Tumowr 1ad chion Evperiment

The mlct wers kept In 24 bores, & animsls to &
box, Fotty-elght mele end 48 fonales wern rar-
domly seigoed to each of the two experimantsl
groupe, 20-Metbylcholanthvene (MCA) was pur
chaed from AG Bock (batch no. M 11972740
K) Tmmedlarely before use, MOA waa drmobyed
1n Beraolumt CrystaThebila pro analysh, obtamed
from E. Merex AG Unng a pipetie 125 xg MCA

group at 24-00 MET Alfter trestient, the anmals
wete comined weekly for 20 montht An out
growth ww conddered & papillomx when {t mesy
ured at lesst | mm In dumeter and remained
peosent aftar two or mord eraminatioos, AT the
anfmaly were kept uatll death or they wem Killed
becatm of deterioration dut to ¢ Tadlgnant tomour
or other discase. VWhenever posmble, & nersopey
wes performed and ot least oos of the largest to-

verified hindloghally Infmatos bdow the wmus-
cuhn pamlcilos was twed a1 & eriterion of paliy
asacy

RESULTS

Niuety three puce m each expermmental group
survived untd the appearance of the frst
papilleama. The mortality rates trends in the
two groups were largely parallel and the
mumnbers of homoury 10 the two groups couwld
i be drrectly pared, dmg to
standard procedures (tumour yieM per rum-
ber of antmals alive at the tune of appeasance
of the fint papillorm)

Numbsr of Skin Twmonr Bearrng Annals
The fimal number of tan tumoar-bearing
animah (mics wath papiliama(s) and/ar
careinoria [s]) m whown in Table I The fina]
mumber of anmmals with papillomas was shout
the same m both groupt. Among the ferale,
21 animals in the group paunted at midnight
developed carcinors o compared wath 14
in the group painted at noon, Thi duffertnce
of 30 per cent o sgmuficant (p<0.05) When
males o0d females were grouped together
34 carcinoma-begring animah sppeared in
the group painted at mudaighs ay compared
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TABLE 1

dedaﬁeyprnuzadmmm
Parameten mrenrded Pamted at 12 00 MET Painted at 24-00 MET
M F Tatal M F T
Number of animsls alive at
appearance of flrst tumoar 18 45 53 o5 47
Number of animals with
Papificmas 44 44 88 A3 4
Caronomay 13 4 k=] 13 1
Mean induction time (umtll 50 per
eent of animaly had twmour)
{n moaths 6.1 68 64 b1 [+ i
‘Total munber of tumatrst
Papiliocss 247 It 452 53 Fatd E
Carcinomas 2 16 pL] 13 Eal
Al epitheliad turnouny 285 o 496 16 %1 3
Average sumber of tumours
per animal 36 50 53 60 a8 :
Meam time of papilloma sppearance
(lutency tme} in months 92 9.2 22 91 j:14 §
E |7
2 —Da
Z100 Y
F
£
T 60+
k]
§°
=
20
& )
s 3 A -y B P
- iyt i T T T -t
1 s 7 9 11 13 15 1 19

elther at 12-00 or ¢ 24 00 MET
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Fig | Pecentage 1 tumourbeanng anmuh bn groups of fomale sice tma

ed with 125 sx MCA



Total number of tumora

s 28§88

—

—r
9 N

1

‘l1
13 15 17 19

Time In months
Fig 1 Tozour [ocldencs In groups of femebes mice treated with 125 x5 MCA sitber at 12 00 or at 24-00
MET

with 29 [n the group painted at noon. This
difference of 17 per cent i of questionable
tatdea! ogaificance (p<0.10) There was
2o rgmficant difference between the groups
2 regards the hitency time (Le. untl 50 per
cent of the animab had tumoun) akthough
therr wmr a dight, but statstically son-
wulficant tendency towards a shorter mean
mtﬁmblhefmhmmpdnmdn

Thmugtofmmour-bennngamb
® 1ehied to tme 1 shown in Fig 1 The
figare 1 alxo representasve of the males. The
™o curves follow cach other closely until the
ol e experment.

T"‘A“baafTumonx

The total firal number of turmours are

thown bn Table 1 Fine hubdred paplliomas
m 93 muce panted at mght os

it 438 i 93 mce painted at noon, a
of 9 per cent. The difTerence

mul. and yatatcally non-ugouicant when

w\’”}*nlhodldncﬁhedmrbcr(lm

T A% puth. sy sl scam, et A, 4, 3

s¢n «t al. 1970) The ayermge number of t-
mours per annml was comsequently alightly
but pot sgmficantly higher 1 the group
pamnted at might, and the mean time of
papilloma appearance was almost similar 1n
the two groups,

As regurds carcinomay, more fumoun oc
curred in the mles pamted at noon and in
the fermales painted at mudnight, bat the
aumber was emactly the ame m the two
groups when the two soms were grouped
together

The total manber of tumoun as related to
time m female mice b shown in Fig. 2. Tha
[igure bs aho representative of the males. The
curve for the group painted at mrdnrght
runs shghtly hagher than that for the group
punted at noon darmg almost the whole

expermnental period.
| aviation Betireen Boxes

F'KS'bM'“mmPkofl}mpercmugc
of tumour beanng animah in 6 boxes co-
tumng female animal, all punkd wh
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Fig 3 The percentager per box of tmour-heariog femle with rewpect
umwn::mlunum-xmwmhwm dcmdrmﬂt&:mlﬁ;
each of b boyet
80 Day painting Box no
4
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g Vel 8
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Fig 4 Avrrsge tumou  ncidence per box s relbsed 10 thme alwr @ stugle applcadon of 125 s MCA
at »oom 10 female aam | ¥ept under standard conditions wlth 8 askmsls in each of € boxry
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MCA at noon. There was only & small vana
ton between the booes as regards the tmme
at which the fint mrce became tumour
beanng, and there was also a fairly small
weead of the results at the end of the ob-
sraton period. Dunng the penod of time
berween 4 and 12 monthy, however the rate
2t which the an/mab in each particular bax
became trmoar-bearing varied greatly

Fxg. 4 thows an exumple of the tots] mum-
ber of tumours 1n 6 boxes contalnmg female
antmak, all painmted with MOA at noon.
There wa1 # coonderable varstion 1n the
ate at whrch the tumours appearced 1 mace
i the individnal boxes and the spread was
most pronocnced at the end of the observa-
tion period,

Although varmtions m muce 1n the indivi
] baxes varied greatly the sgmod aver
age curves for the whole material are reln
trvely onooth, as shown i Figs. 1 and 2.

DISCUSBION

Halberg (1959) reviewed the phenamencn of
¢ireadian rhythoms i emceptibility to & large
naoge of external infloences. He included the

aranogens among the substances
0 which there waa & varpng durmnel senu

1o & previows study (Ioersen ot ol 1970)
baldew mice were pointed with MCA at
200 and 03-00 and a significant dlfference
lnhmum-ytldpu-lnttdmthcnd\umgcof
Zoght painting.

The findinga fu the present study are of
doubtfa] except a3 regards the
mumber of female animaly,

”munhmll:nodebuemd,mtymo!
mmpmibh.Omnnyendmm
“dyl&tptddfﬂmmwhkﬂ:mfmﬂy

¢pidermml celly to s single applica-

A chemical carcmogen o greater at
g than ay doy thould be rejerted because
-

the difference m tumour yield pointmg ta the
advantzge of night prnting m emall and as
regards most of the parameters studied, not
statistreally mgnuficant. It 1s only in the mum-
ber of carcinoma-beanng [emales that there
n a sigmficant difference pomtmg to the
advantage of mght painting

The clreadmn va m p vo
actrvity of baurkers mowse eprderoms show that
cells m mutoss are 2.1/4 times a5 numeross
and that cells m DNA synthens are 3 tomes
s numerous at 24-00 than &t 12-00 (Teer
myr 1969 1972) Accordugly if only cell
m mutoms ar DNA synthens were sermtive to
chenmeal gem, and if the inog
could be appled as s flash dose, the differ
epce between night and day apphogbon
ought to be large.

If however cells are only shghtly more
snutive 10 mitoss and/or DNA aynthem
than m the ather phases of the cell cycle, the
dafference would be reduced.

akin is not a flash dose. A detailed discumuon
of the fate of the caranogem sfter

apphoation B grven by Nordén (1933) and by
Iversem & Epewsen (1962) Many authors
have demonstrated how carcinogens rermam
m the akin for sune tume after applicapon,

nngle appbcation n 7-9 days (Emgelbreth
Holm & Iversen 1951) Poel (1939) studred
the fluorescence aiter a nngle drop of carns-
nogen at perssted for 1-3 weeds.

However the so<alled ultimate carci-
pogenic metabolite (Miller & Afuler 1966
Dipple ot al. 1968) which fs beld to react
with cellular comstituents to stort
sis, may be present in the skin In an effective
concentration only for & period of tHme wffi-
ciently short to make a drurnal study posible.
We do ot know how many minutes, houns
ar days after an application “the ultimate

™ o praent.



effect” has been extrouvely discused by
Engelbreth Holm and hn (wee Borum
1854) Berenblum ev al. (1958) showed that
caranogens remafn much fonger m the skin
if applied during the reytmg phase than dur
g the growth phase. This may explaun the
baur cycle effect. Andreasen & Borem (1969)
bave demomtrated thay the extent of the
early morpbological ngns of cellular destruc
twon wiuch follow a mngle applicaton of
moderate dows of DMBA depenths on the
phase of the halr cycle at the tme of applica
tian, The prumary cell destrueton thm de-
pends on the kength of tne duning which the
caranoger or their actrve metabolites remain
m the epidermu,

Another set of factors which may contn
bute to the nmikmg of gemure differences
between the effects of & ungle appicatme of
MCA at dhferent timey, Iy the well known
fact that, in many respects, the armals in
an mndrvidual bax seem to develop a certain
common “bialogical 1dentty” or similanty in
rexponse, while great differences between the
boxes always remadn.

The present study bas demanstrated that
the housing conditiomt may exert a heavy
influence on the results of epedermal chem:-
cal carunogenens experiments if only few
anmmals are used and observation penods are
sbort. Even though cach of the hoxes con-
tmned the sams amount of animah, and the
amurmb were Lept under standard conditioms
10 a modern amymal room, the tme at
which 30 per cent of the animals betame
tumour bearing vaned greatly and the mme
applies to the total number of tumours Fare
(1965) has dmcumed in detail the pomible
cames of Ruch variatons. One of these, the
different degrees of agresuvenen of anmmals,
may be rather important, smee 1t edther re-
flects or leads to differences in stress hor
mone levels in the blood of the anymaly, and
abio to dfferent decrees of scarnng and eph
dermoal hyperplasia brought about by fighting

Our findingy trongly emphasze that it =
DECEMmATY 1O €XeTCl. great cauton whenever
the results of midermal chemical caremo-
geoery expenie ¢ are to be interpreted.
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When the number of tumour bearmg anumals
3 counted, 1t scetms necamary to observe the
mxmnhforntknnlﬁumm}nbdmm
conclusions can be drawn In the period of
lﬁnebetwccn‘:mdllmmzhj,wbmmm
unvestigntors finkh therr expenments, com-
parsson of small groups of mice may lead 10
deceptive results because of thk vanaton
between the boxes.

As regards the amesment of the tota! mum-
ber of papillornas the ntuaden u cven wone.
To obtain & relable mean value, it seemm
sbxolutely neceseary to use many ansmal boxs
with & standard pumber of animab 10 each
of many boxes. Preferably such experiments
ought to be repeated at Jesst four trmes, 1n
order that a mean with a standard deviation
of at least four avernges of groups of at least
50 animalt can be chtained.

Many of the problems in chermeal carcino-
genens of mouse skan, for matance, whether
the so-called two-stage theory Iy mose cotrect
than the summation theary whether or not
the so-called promoters are weak but com-
plete g whether an ml g bt
non-carcinogenic dose of w strong eomplcte
caremogen exuts whether there 1w & dhurmal
vanation in the semtivity of epulestas to &
chemical carcinogen, ete., remun wmder con-
tinuous debate because of the conflictiog re-
sulty obtained probably becaise mnor groups
of animals commonly are wsed and they are
cbserved for too short a tume.

According to Toermyr (1969 1972) the
unumm and mmammum of the different per-
ameters of cell kinetscs 1 our strawn of hair
Jem e occur as shown in Table 2. Provided
“the ultbnate carcnogen™ manly influence
the cells shortly after applicason the present
rovulty may be mud to grve more support 10
Mottram s ongimal theory of the mportance
of mitote activity (Moitram 194 1943)
than to the more modam theory of the -

of DNA syntheaa for the determin-
ation at the cell senutivity to caronoge™
(Irersen 1973} Pownd (1968 pounts to the
importance of the general “state of prolfers-
ton” Far & roore extenave duarmon of these

probleros, see Josrsen (1973)




TAELE 2. Circedion | ariations e the Freliferadive Activily in Helrlers Mfowsm Epidsrans

Khrtics parymmeters

—— e ———— -

R — e —

LabelTing index

Rty of cefl entramee [210 DNA gynthoufs phas
Rzt of eell exit from DINA syntbesis phas
Dexation o § pha

Maotic index

Moot rrs
Mitotae deqution

Our previows study of a drurnal vamation
m the sncrptibility of mouse skan 1o the -
morgeoie actlon of methylcholanthrene doe
© Groadan vanabon in wme of the par
areten of ol profiferaton, » 1bus 1ot Bgm-
fieantly sypported by the present study but it
b ot refuted exther [here b a slight tenden-
¢ showing that the epidennal sensitivity to
MCA h bigber during the mght than during
the dey The theory w thue still interestng,
bat for » final conclusion, further mvertiga
tiorw and better methods aro required.
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THE INFLUENCE OF INFECTION ON THE
CONTENT OF LYSOSOMAIL ENZYMES IN
RAT KUPFFER GELLS AND HEPATOCYTES
Taoxo Beno and Tosx Murrveor
Iratlinte for Nutsition Resmrch, School of Mediclar Blinders, Oulo, Norwsy and

Kaptrin W Wilhelmms of Frues Baktericlogishs Instiost, Naticoal Howpltal of Norway
Onlo, Nocwsy

Rery T & Midovedt, T The infleance of infection on the content of hraoscanal

Kupiter celhs aod beputocyte. Acta path, mbcrobiol, scaned, Sect. A, 84 415420 1976
The sethithes of pglucwrooidase arybulphatese A aod acid DNAas were woasured in bomo-
g from Kupiler exth asd hepatocytes prepared fras gennfree yemottolaningted sod

n ret

nosoms! esryme activittes e cefls obteined from
asouls (E. Wi e Streplecocont fyegenss) showed interawdiate sctiviter. Qur data indicate
hat the Jerrt of bysosenal enxyroes s msctonhages i 2 function of the endacytic activity of

v calle.

Wy words Lysowowal eoaymer Fupler efls hepeioeyier sefecuon
T Bty Tosirate for Natsition Research, School of Mrdickne Wwdern, Osle, Novwsy

Reshrd 6176 Accepted Sv 76
The Rupfier cells af the Lver play & cene
13} role in the remeval of eirulating micro-
Mo (2, 7} Foreign particdes that are
Phsgocyioed by hupder cetha are brooght to
the hacsotes of these cells and thersby ex
powed 10 8 varmty of arid brdrolases {9) The
Menlies of 1y enzymex i the
huplfer exle mowid therefore be smpoctant
100 10 the defence sguinst boctena,
St the hver ma eaent only
;;‘P"(m!dkbth\ﬂm(]j)nn
1t from qudes on whale tiver to fnd
:‘L‘W'Wm‘hﬂmw
oo of muTborgansms are followed by con-
e changes 1n the actrvities of the Hyso-
A ot of thee cells Ermmate

methods for the preparation of hepawcytea
{6) ond Ragpller cells {4) bave, howeves
opened up the posibility of mensuring the
sckectne contribution  of warlow  evaymes
from ddfferent opa of Iver cells.

To gain some wmught rate the mechankm
by which hupffer cefh bandle becters we

e actvites of soene frsosoma! erxymes 1o
hapffer colls dertved from germ-free rags and
sormal, comentional rats &5 well xs {rom
snmak cootaminated with one speces of
bactena (mono-contaminated raty) The ar
taties of the same enyymey Bave alo been
measured 10 punfied hepatocytes and In sam-
pit from the liver from which the hupller
cells were derned.
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MATERIALS AND METHODS

Anisels

MMale raty of the CDF straln, aged 100-130 dayx,
welghing 150-223 g, wrere maed,

The germ-free mny were raned and reared o
dexcribed enrlier {12)

Contaminatlon of germ-free rapn with wther
Ercherickia coli or Strepiococans gpofens w1 pox
formed a3 described elwwhere (12 18) The con-
tamination wm carrfed out at least 60 days pror
to the etpertments. The snimals sbowed a slight
diarrhooa the first wetk efter contamination. In
ofl mono-contamimated mty, the nombens of Ining
l(:.cﬂui-prcenthrcthlpr_ﬂaumd.umhnd
13)

The coaventional rats were conventionalbad for
more than 10 generations employing procedores
described elsewhere (12) They were kept under
stpndard laboratory conditbons and were without
any sgn of Wfection.

Clemicals
Procase (type B) was bialoed from
arnin,

Pr peraiun of Lever Colls

A supemlon of Hrer cells was prepared by treat
ing the perfused Iher with (05 per ceat (w/v)
eollagenase, a1 described earher (5) The fver way
flost perfused for 36 mun with Ca™ free medium
(17) During this perlod lvar lobey were removed
for blochemical determinations

Instial o aspeusion (ICS) After tha collagen-
tae perfusion the Iher was trandferred knto o Petrl
dhh with mopension buffer (Hanks' sotution e
tantng 20 mM HEPES, pH 7.3) and the Joowned
cells were gently xuspendsd to & final volume of
80 ml

Parenchymal ¢ells (PC) were purified by ko
speed centrifuganen of an Incobated IC3 1y de
scribed previemly (3) The purbed celts repre-

. wnoted $0-80 per eent of the total namber of PC
n the 10§

N sparenchymal celly (NPC) wern obtaled by
incubatlog portons of the 1CS (2-2.3 X 10% PC/
ml}) at 37 C in the presmcs of 023 per cemt
(w/v) pronase t pH 7.5 (4) Heputocyies wert
aloctn Iy demtroved dwring thb treatment and
NPC were wparated from the debeu by centrifu
gutron and repested waihing {n Hanks sol tion
contalmng 20 mM HEPES pH 7.5

Homegeaustion of Cclls and Tissues
Afl cell prep rations and [iver wmples were
homogerdod in old water in a Doance ot~
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gmmv(th]ﬂdﬂw-n/n‘pltmbﬂdnﬂ;hl—(hdn‘
pestle. Bucrom i thoms were 2dded to all bomo-
lz;:wp\elﬂmlmmmlhd
0.

Brochemcel Determonadions
Protem wat determined secording (o the taethod
of Lowry st oL (11} pglucoronidese (10) wm
meerured at pH 3 with phenolphtaleln gloaoooke
acld (1 mM) a3 subsrate, Acid DNAmse (1) wm
st pH 3 with ealf thymm DNA (1 g/
ml) a3 substrate and in presence of 013 X RO
Aryl miphxiass A (1) wes mosered s¢ pH 47
with nitrocatecha wiphair (6 mM) s ke,
01 M acetic acld/sordtun acetats senved m buller
foc all emymes

RESULTS

All experiments started within 1 hour after
the germ-free or mono-contaminated rat
were taken gut of the solztort. In the mono-
contaminated rats, the numbers of Iiving
bacteria present m rectul peliets were {ound
to be at least 10* bactena per gram.

In each cxpermment celh were prepared
from one germ free rat, one mono<entam-
mated rat and one control anumal. The vk
ver obtained m the two groups of moco-
contammated rats were of the mms order of
magnitude  Therefore, thess resula wre
grouped together in the followmg
The actvities of Sglucuronxdase, sod
DNAase and aryl sulphatme A wers mesr

drymal

which the cells were derved.

In Table | cnfyme actrvitics are expremed
a3 activities per cell (or per g for the whoke
Iiver) ond m Table 2 as actvites per g
protein (specific actmity) In Table 1 b I
cluded protem content per g Lver and pet
cefl for hepatocytes and nonparenchyoml cell
The protein content per g Iner end per
parenchymal cell was almost wentical In the
three ammnl groupe Nonparenhymal et
cells fram germ free rat had sightly bower
protedn content per cell than those froct
mono-contarmumated and control antmals.

Ewyme ectimibies im lLver homogeneier.

Lysomomal erayme actlvines i Lver howe



TABLE | Lymwmal Earyme Actuinies wnd P wion Centent tm Lar H mogenstes exd Liser Cells

from Cerm-Free (GF) Inatrd (AIC} sxd Ci nal {CONYV ) Rt
P vatues lower than
GF MC CONV
[y b
B-glwemrenidass
’U\u" 538 &40 950 : 42 263 * 13 a4 as
T 85 =04 13 EO4 a8 %01 na. a1
it 12 %01 18 =03 28 *02 030 o0t
b} el mlphatace
Lher 1970 = 80 2470 & 210 070 = 100 10 0t
*c B3 2319 mAELL 191 £07 ns .
RPC 13.6 03 167 £ 03 WL 1A 03 £1
) Acsd DN Ause
Lher 1640 £ 100 IMI A 181 21901 ns D6
PO 108 % 14 g2 1.0 142 £ 07 s nw
e 44 L3 71 208 94 210 Rt Fil1
4} Pravis
Lher: {mpg) w3 =38 214 £ 12 208 4 EvS B
PO {smg/10% cefle) 203 £ 007 138 £ 013 205 £009 53 ns
NPC {p/30% exlls) 128 8 144 =20 160 =9 s ]

b OF vetmn MG, b GF verns CONV
scthltes aro exprewed a1 n toley/min/g (for the Tver) and & 5 molewinia/10¢ cells (for PC
ad NPO} Values ace meass + sem. for 6 different experumenty,

TAME 1 Sperfic Lysowmel Excyme Actionty x Whal Liver Homepeueter and Liver Cells | vo
€

wF re (CF) U ¢ (MC} and C (COVY ) Ret
¥ vatucs kowes thas
GF MC CONV
» b
) petucuronidase
Lher 42302 47%03 45 %01 B na
tey 4401 50+ 04 £7201 BE B
b 43 02 48201 43102 nx Py
3] a6x07 REESY] 177%15 100 001
31 Ant relphaase 4
“kn 81£03 6% 10 137 =03 10 204
P‘é! 84 k18 191403 142518 10 10
iy 2021 AR R B 110 £09 wr st
107 %16 m 137 =13 e 85
! 464 DN fne
" 73 %06 30t 07 10609 as. 810
‘P%‘ 73508 8209 10003 810
T 452036 54108 8503 ' as
PP 479236 557240 o0 o0t

HAal TME b OF e CON
ey Are expremed 1w moler/ming protein. \ alues are =
NS IS rend el P g e o % veo o 6 duffrons

417



genates, expremed as specific activity or as
activity per g of timue were samewhat lower
in germ-free aumal than in conventional rats
and mono-contaminated anmab. This tend
ency wa particularly evident for aryl sul
phatase and acd DNAsse the speafic ac
tivities of these enzymes 1n Fivens from germ-
free rats were about 70 per crnt of control
values

Average B-glucuromdase actnaty (per g or
per g protem) 1n livers from germ free am
mals was closcly mmilar to control values, bt
if hepatie Sqglucurorudase actrity m each
expermment was calculated as per cemt of
control values, it was found that the specific
actity of thh enryme too was sgmificantly
reduced (p<(0.05) 1n germ free rats as com-
pared with conventional rats,

The specific actmity of all emrymes was
closely smitar m homogenates from lIiver and
fram the inrhal cell nopennion in all animal
groups {Table 2)

Enryme actimaties in hopatocytes and non
parenchymal celltr  Nonparenchymal celh
from germ-free ratn were found to have
ngnificantly lower enzyme acuvities {spealic
activinet or actvities per cell) than those
prepared from conventional animals. The re-
sty shown m Table 2 mdicate that the
actvities of all the three eraymes measured
were about twice as high in control cells a1
in cels prepared from germ-free ammah,
Mono-contamumted animah showed valum
intermediate between controls and germ free
rats.

The activittes of two of the three enrymes
m hepatocytes were—m contrast to features
in ponparenchymal cellb—about equal in the
three amumal groupt Average acd DNAmsa
actrvity was somewhat lower in parenchymal
cels from germ-free rats than 1o such cells
from the other amumal groups. The didfer

leak enzymes during the preparanon proce-
dure. Furthermore, the different types of cells
should be obtained in relathely high yeld
othervse the posibility exsts that the final
cell prep are not ref fve of the
total cell populations In the lver It haa pre-
viouly been shown that negligible amounts
of Iysmomal enxymes as well as cytoplawme
crrymes like LDH, tryptophan pyrrolase oc
tyronne ampotransferase are released [rom
the Liver during the perfunon with collagen-
z1e. Our data show that the speafic activines
of the three enzymes measured are almost
identical 10 the primary cell ruspention and
m the Lver It is therefore unlilely that
sclective rehease of lysosomal enzpmes fram
the cells has occurred dunng the preparaton
of the fmitml cell Comsdderable
amounts of enzymes are loat into the superna-
tants during the punficatron of hepatacytes
by low speed centnfugation. However when
these supernntants, which are enriched
mnpumchymnlcelh,mccnu—"ugrdmn
to sedment all cells, it was found that the
cell-free supernatants contained about 10 per
cent of the total amount of enzyme m the
starting matenal {the mital cell nespenson)
Thupcmmugemupmd:wd]mthth
fraction of cells stunable with Trypan bhue
Itmythndmbewndﬁedﬂutdnﬂnﬂ
p\mﬁcdccﬂ.lhave]mun}ymnﬂnmmuﬂf
enrymes dunng the punficavon procedure.
thmmthuccd.hmyhe}nmhakd
in the mopennon buffer for several boun
mthcutbmof}ymmlmymamwlht

medium.

Yye do not believe that noaparenchymal
umhm-ebqngmﬁmtammuofmm‘ﬂ
d the pronsse treatment, on the co%
nideration that (Umaﬂ-‘“ﬂ“‘kT”m
Blue. This mdicates that the membraoe bt

ences were Not statstically

DISCUSSION

If relable information about enzyme dutr-
bution n different tvpes of mt Liver cells it
weanted, 1t 8 1mportant that the cells do not
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9) The enryme actrvity per 000
]ﬂky(f) (')ﬂu dependent of the tme
pronase treatment for at least 4 hourt
of are allowed to

It Parm(h’ym.‘('dh
2 nmmrbonmm the earbon £
mmm,h,c,mmuuuprmw":
ment. Following uptake by
bon probabiy emtens the Iyosomxt.



Al least 30 per cent of both parenchymal
eell ad pomparenchymal cell in the hver
were recovered 2y punfied cells by the meth-
ods applied in the present irvestigation. Tho
high yeld of cells makes it lkely that the
punfled celh are reprosentatoe of the total
cel] popuhations m the Liver

Our dats show clearly that germefree mts
bnve reduced amounts of lysosomal enxymes
in ponparenchymal liver cells. The activities
of Iposomal enzymes 1n see
mare umffected by the germ-fren status of
the animals. About 10 per cent of hepatic
Aghecuronsdase and about 20-25 per cent of
bepate acld DNAase and aryl salphatase are
prewent in the nooparenchymal cells of the
Iher. In good accordance with this we found
tat aod DNAsse and aryl sulphatsse in
whole Ever from germ-fres any
milt were reduced relatvely more below
contrel values as compared with the actvity
of B-glucuronidase.

lthrmamhletoamthuph:gncytu
® germ-{ree anmmals have = Jower endocytic
sctruty than correspondmg celhs in conven-
‘o) raty amee one of the man phagocytic
wmonli in Rupffer cells are bacterm of intes-
tmal orgin. It has been shown that haupffer
ol bave Fas well as Cy receprors (14)

wuch cels) may be digested In

Fer xcrophager. l(n:'tmt{ antigens from
the mona-contaminated
d‘l\lq){frrttﬂ:unyhawmlaleﬂre:’(
! products dernved from the mono-
taminant. Both E. cok and § pyogemes
e estabished throughout the 1 tract
6) fe catro 2 has been shown that mouse
macroptages respond to incresed

endocytic uptake of digentible macromolecules
by an increased synthesds of Jysesomal bydro-
Lises (8)

In
somal

conclunen, the low activities of lyso-
ensymes 1n Kupffer cells of germ-free

rats and the samewhat elevated Jevels m cels
{rom mono-cantammnated rats demanstrated
10 the present report would support the 1den
¢hat the level of lyosomal erymes 1 w func
bon of the endocytic actmty of the macro-
phages.

w

»
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DIABETIC CARDIOPATHY

Quantitatioe Hutological Studres of the Heart from
Young Juvendls Diabetrcs

Tuosas Laoer

Department of Pathology and the Second University Clinde of Intwrnal Medicine,
Komnmunehospitalet, Axrbe, Denmark

Ledet, T Dinbetic Card: hy Q logical studws of the beart from youny
Jrvanle dabeticn, Acta path, microblol. xand, Sect. A, 8¢ 421-428, 1976,

A quinthatiee morphological study at Tight microscopical Jevel, of bearts from young dibetics
scrl mondlabetics was perfarmed. The groups were comparzble with respect to sex-ratio, age,
beart welght and blood prrasure. Findings fo the bearts were as followss In arterloles In which
the [omiza] diemeter ranged botween 13-50 g, x strongly PAS-poalth stained vesss]l wall
occerred at a higher freqnency among disbetics than among noo-dlsbetics (75 per eent fepec
thely 33 per cent) The PAS-posith  structures, however occupied the sume arva of the vemel
wtll ha the two groupe In arteriobes from dlabetics, the numbec of cell 10 tmlcy media was
Socremmd a0 compared with that In non-disbetis (2p<0.01) The amount of perfvascular
onnective tiwoe wis aleo Increessd in the dlabetka (2p<0.01) There was no indlcation of
1 endothelial eafl proliferation in the PAS-powtive rtalned vessls from dishetics and non-
Gabetics,—The wall of the capillaries was Dot thickeped and {1 wes not mors PAB-poeithve
In the iaearts from dubetics then [n those from nop-dbetics. Moremver the number of cagal-
Wres per aqrare millimeter of bart miscle was the same 1n tho two grovps of hesrts. In the
preseat [ight microscopical stody the diabetic nricro-sngiopathy of the besrt wat demonsirable
T the arterioles. The caplilaropathy keown to oceur 10 other orgafs was not prosent in the
heart mocle from patiats with dishetes of Jong standing

Kry worde Disbatic cardiopathy juvemle diabetss hotology diabetic sngiopathy heart diseuse.

T Leder, Department of Pathology K

Uethed A 76 Arerpted 1430 76
The hagh incidence of heart drsease in i
3 welline b wellknown from epademuo-
mﬂ;; (2, 10, 11} Moreover the
arction 15 2-3 thnes a3 common

® Sabeis 3 b nom-labetcs (14)
In dabere Pabents, the heart doexse o
el refarded as an of athero-

8000 Aarhos O, Denmaric

mminly seen In males wheteas 1t oceurs with
equal frequency in disbetc men and women
(2,3 10 11 14) fust as diabete retino-
Pﬂthrlrddub:ﬂc(kmcrulopatky (10} Ses-
ttically the incadence of clmical heart du-
eazumhtcdmthto(rwnthy(m
and to hutologically defined dubetic glomer

f’:“‘-lh-dnﬂommwr.mchhwz
frer, Thanced by dinbetes mellitn” Some
do pot fit into this concept

ron-disbetics, the heart disesse »



(ean

Phyuological studies have revealed that the
well-known correlation between diabetic mr-
cro-angopathy  (retnopathy  glomerulopa
thy) and the duration of dmbetes obtains also
in carduac disease (7}

These results suggests that the heart doease
in diabetic patients {s not only due to athero-
scleross, but alo to the speafic dmbetic
anqopathy mucro-angiopathy as well a1 mac
ro-angiopathy

Exact information about the hutology of
diabetic heart dusease 1 surprmngly scanty
and any information about the blood veseh
of the heart m young, long term diabetcs i
not availahle.

The present report gives one account of
quanntatrve histological stodies of the hears
from patents m whom clamscal juvenile dia
betes had pernsted for many yearx. The most
striking resutts obtuned Inciude the increase
n number of myomedial cells and mn the
amount of perteascular connectve tmne of
small arterioles There Is no capilleropathy
in the heart muscle of juvenile, bong term
diabetica,

MATERIAL

Hearts were obtained at sutopey from tweho young
sbjects all f whom had suffered from clemical

TABLE 1 Jurenile Diahetlc Sxbjucts

Woght
A Bex  ofdlabeies TOSPTRMIT® o hoart
yeary 1S

26 F 16 1507105 760
7 F 23 150/100 180
20 F 11 130/90 290
31 F 29 200/130 390
48 ¥ 12 140/80 %00
24 M 12 1507100 330
41 M 8 160/90 340
4“ M 41 140/20 480
45 M 20 150793 420
46 M 24 190/100 O
. M 16 140/%0 410
48 M .8 110/90 500
2 724 153/9% ]

AL 28 27 8338 a7
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TABLR 2. Nos-diabetic Snbfects

Welght
A Blood presurs ¢ Proteineris cren
reem b by hoest 2100 ol
28 F 140790 320 - o7
7 F 140770 25 - 07
an F 310
34 ¥ 300
s M 4D - 11
42 M 130783 420 10
48 M 1%
" M 160/100 400 15
%) M 120/88 1 - 2]
Hesar 153 143/86 287 1
ERAL; 53 6849 233 ot
ovbes and then handled by comvmtiona! Kistelog Voot The sftermles werw defmed a vemels
ol techanque. Byvtematical ovdestation of the deme  with 2 funlea medie containiog st Joast teo cell
biacy deriog the embedding procedurs made it pos-  Jayens and 4 Juminal dismeier 15 a ot more.
sble & obtein sectiom whern directions of the The arve of the PAS-poxitres mnkea medu was
ot Sliered ax relatad to the murisce of the my>- sl determined by way of 2 polnt covnt procedure
ardime. Two soctions cut at 7 gm wers momde from o thres groupw of vesel with a fuminal dwmeter
wch blor (e wan wained with yen Olesen-8lrfos  of 1] 15-20, 2 2) 20-30 & and 3) 30-30 2 Seven
Red nd wed for the messurtments of counective  to ten veweh cut at & right angle were etimated
TGoe, The oiber saction together with & section  fn sack growp of pemuls from sech peron. The
Gom (e Yidrwy wa staived with PAS and med cartied out At cagniBostion
b tht ctudy of the wall of thw small coropary  of 10 x 100 (oll kmunerson) with o grid (o the
vl and the glorerybos. incladen fnter
Corvactive frme Besd on morpbological et substancer and crtoplasn The mean area
s, the trper of cocnactive tiwie were dotis  of the PAS positree tenfes medie was cakenlated fn
$vihad I the fviologichl s tion; mbcrone wwel. AW tha momber of
3) scartiie ladory latgs hrregulsr srres of coo- nucler fn tntfcs medls wes counted i the vrlecl
s Gowms n the myocardiom (I3g. 1) 1) per  wiard for (he determumation of the aves of the
YN connetine tmat iha connective Hwue b P
etoy azics media and the muuche tees of the  The eapillarios, defined 2 PAS-posktow g
Betrt (Fig, 2) 9) osscwitisl convestho tarse  with & lembnal ks thya 10 5, were
Axpied wreads of eectlve twae between (b eovited per mmd myocardhon by mexs of te
mncly fores withoust dlrect comsection with st samw @rid and the mome 00 sa thet omed
ey (Flg. 3) for the widy of the arierioler. Tha emumeratioos
Tha cotuectivs theae~deflsed as the red stroc  werd only prrionmed ot flekls withowt sear-llie
zhmmwumwm Iesione whers the capilltckes wer cut at s right
~m echneind quantiathely by polat count  angle. A el of 24 ficdds from ¢ bease 2 timpe
ﬁ#mmwmmmm sertions mere  pprated.
_*ln&drkknwb&dnﬂtyn(updmpu The inrendty of the P valning o the
mmmmmmmmdwm»ﬂ‘xmm
» performed on ten aresa selected by tween 1550 g wm wmiguantith ey snd
z:ﬂzﬁunmmphxwmdmmm Hindly The futenaty wie graduased fatny & end
Pﬁuummz.meu-xw;t ++ Al the brtendty of the PAS-portive staine
iy £ounted, pecheardium and the wall thickoes wers semiq tathred;
ekartion betag oatied fro the determine fasted pandeasirely
Mh";::&mdmumudm
Rmﬁn,lﬂm”?::”;;‘"m 3TATISTICAL METHODS
"‘m‘:”dwmﬂ\ thawsse per mly xen The wathsical

cotaparieon of
o ikl sopon ot s g
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test. A 2pvalue less than 003 wes consldered as
Inds of faml

RESULTS
Connsctioe Tissue

Scar-like lestons were not prosent 1n any of
the non-dubeta. Such lemons occurred i
nx of the twelve dusbetia. Clmlcal heart
disense had been mamifest 1n these mx patients
and disbetes had persated for more than 25
yeart. The age of the patients with and with-
out scars was not statutically ddferent.

The amount of penivascular connectivs fis
sus was the ;ame 1 disbetc hearts with_and
without infarction {154 per cent agmnst
15.9 per cent) There was no relatiomhip be-
tween the amount of perivascular connective
tisue and beart weight, age and duration of
diabetes.

However the dabetic hearts contam a slg
mficantly larger amount of con
nective tasue thon the non-dibetion (Fig 4)
{2p<D01)

A certain amount of intersiiial connective
tussue occurs s extremely fine bundles of
collagen between the myocardial cells of the
normal heart. Marpbametncal determina-
tioms of this collagen however i1 mmpossible
at the bght pical level G T by
the result meludes only clearly visible strains
on which the pont count technique can be
appbed. In five of the dwbetis in whom
clmical heart discase had been maniest, the

i) testue oocupled 06-27
per cent (mean 14 per cent) of the area

16 per cent of the area of the mycocardium
m this case

Fig ! Beardike Yeuoms. Further explanstion, see
text.

Fig Perhaacular  oonccuve twoe, Further ex
planation, see text.
Fig § Interstihal con retne umme. Further ex
planation, sew toxt.
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Idremyrd Coronery Artenies

The sermquantitathve extimate of the wten-
y of PAS pesitive statning gave + + valust
I 9 of the 12 dabetics, a1 aganst m 3 of
the 9 non-disbetrcs. The verels with the
nroeg PAS-positnve intensity were observed
& for diabetxc rubjects without clinwnl heart

TAMLE 3. Tis A va of PAS-Posits

k4
© *
.
» +
y "
[ "
<
£i
. i
-
ol
° . — M
8200 020, 2080
DuarTIR

Fig 5 The number of nucle In tasics media per
cromsection of the arteriola from disbeties and
noo-diabsties, Kach tebel {ndicates the roean of one
heart,

disense and in five of these wath clinical heart
disense. The PAS-poutive structures were
located in the tunicn modm.

There was no endothelial cell-proliferation
in the small vemels showing accentuation of
the PAS-positive reaction.

The area of the PAS-poutlve tuntea medla
in vemel with & Juminal dismeter Letween
15-50 x was pot symifleantly different tn dla
betes and non-dinbetics (Table 3)

The number of nucle, however jn tunicn
medin of the small Intramural vessels was

§ butance i the Woll of the Small Int omn ul Coronary Vesscls
Disbetict Nos-dlabetics
Dharneter raope mcan range mean
- v
1%, 335-%03 ( 3%4) 4 414 ( 330
050, 333640 (713) 336 789 { 630
0%, 1700 1014 (1683) 1013 1967 (1480)

B A mbkid et B AL M 3



TABLE 4 The Numbsr of Capillaries per mm? Myocerdiam

Leftventricks Right ventricle

Range Mewn Range Mean

2082 1904 (2994) 17253042 (243%)

Non-diabetics 2013-31358 (2379) 22635042 (2648)

ngruficantly higher m the disbetics than m
the non-dubenics (Fig § 2p<0.01) The
rumber of nucler i tunlca medis of the
small vemeh (dmmeter 15-20 p) was the
saxme 10 dubetlc subjects with and wathout
clinwcal heart disease (2.7~26) The mme
beld trur of vemek with a hmmen dumeter
between 20-30 4 (5.2~4.8)

Capillaries

‘The number of capillaries per mmm® myo-
cardnom wis the same 1n the dabetics and the
non-dbetics (Table 4) The capilares wero
pot thicker or more strongly PAS-pontive in
the prosence then im the abuence of dubeter

DISCUSSBION

One half of the hearts from young dibetles
studied were denved from paticnts who had
presented clintcal ugns and symptoens of car
diac disesse. Such mgns and symptoms were
5ot observed 1n any of the non-dubetics It
is very difficult, however to collect & semes
of hearts from young non-dlabetics who kave
suffered from heart dmesse. Only very few
young subjects have caronary artery duesse
and, if in evidence, 1t orcurs vruslly in con~
nection with same rare type of hyperiipopro~
temaemi. Consequently if a group of hearts
from non-dubetiy with cardiac disease has to
be culled for comparison with hearts from
younyg dubetics with beart disease, the zge
of subjects has to be duregarded. In the pre-
sent study we have chosen to compare non
dabetics withot  roronary artery discase with
dubetics of the mme age, although half of
the latter ha  uffer~d from clinfcal cardise
duease.
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In the present light mreroscopical stody
the sttention hat been focused on the ab-
pormalities in the capillaries, defived xs
venels with a hunmal dfameter Jes than 102
and m arterioles with a lumnal diameter be-
tween 15-30 g It was s striking feature that
thers was no thickening of the wall of the
capillanics. At light mucrescopy hawever
the thicknem of the capilfary wall cammot be

if electron m:
phed. St the fact that thickening of the
upilllrvw:[hoft_hchanmmckknntdt-
mommhlcbylrgmmlcrmcﬁpyhmmihng
contrast to the findings 1 many of the other
mg!mindxlong—tamdhbwchodyntudtd
(5) Tt ahould be noted, bowever that it ap-
plntom&ufﬂnhg)uuumtmniﬂ
of dusbetlc micro-angropathy that Litthe eflont
hay been exercleed to dstnguish changes 0
thetlpxlhrkxfmmtbo:md:emmﬂk“-
Precise information about the of
uchoftbﬂct\mtvpexofnbnagm]}dﬂh
the individual organs b not aval
Inmcuu.-rdulmdrtd.amoug}yf’isﬁ-
poumnmncdmlmllwnmhﬂbpﬂ
ccntofdx:d.hbeucllndmﬂpercu\(d\he
non-dubctb.ﬁncmformmd\eﬁn&m
obnn:dbyBquhdn-l (1) and Ledet
(B)inrmdmufo\dd.mheba-}{ouﬂtrtht
difference between the dsabetics and R
dinbeties m the present nvestigation was pok
statstically significant presamably due to the
wllmmhufmhchMncd.

Tbcmol;thAS-pauﬁwmthm
Mnmmvuuh[mmdhbwunrdm&
d.lnbeﬂct’l‘hhnin.ccordamewnhuﬂmn-
mcnud'.hemmok:fmdddubcw(ﬂ)




wheress It b In contrast to findings m the
titative evahntion by Blumenthal
e ol (1)

The number of cells in funxa medis was
xgmfmdyhxgber-mghdmbcﬂar.hnn
amony the pon-diabetics. Thu fact has not
been recognered It seerm to fit
with the obeervation by Ledet ot ol (9) ac
cording to whom dwbetic serum was found
w drmibate the probferation of the arteral
mednl cells in theue cultares,

In the present study as well as m the one
previouly reported (8) there was po ngn of &
proliferabon of the endothelal cells m the
strongly  PAS-positve-stamed  blood vemels
Thb b m dsagreenent wth findmgs in the

g study by Bi thal ot o

(1)

The xmount of perivascular connectrve tu-
e m the artenoles waas higher in the dinbetic
bearty than in the npon-dabetic hearts. There
wi o indicabon of a relabonship between
the xmount of perrvascular compectve timue,
eshrgement of the hearts, and occurrence of
lypertennion 1n the diabetic group

In the present series of young duabetes all
of whom hed diabetes of long duration, there
i no demonstrable correlation between the
amount of pernascular connechve tmse m
beamts and the duration of dmbetrs. How
e such a relationthip may well be present
8 Layer serics and 2 wider span of the dura-
ton of diabetes were studied.

Tt 1 acknowledged that the arterial smooth
umacle cclls are capable of elaborating con-
wctve e (6, 12) The artenal wedual cell
therefore hay

P y for p g

expestve interntitial tusue which may be quite
different i old age. In any case, the cells and
the factor(s) responsible for the development
of excest of interititl connective tiwue are
not known,

Sear like Jeslons were found anly in hearts
from dubetic patients i whom clmeal heart
dwsearc bad been mamifest. Thi findmg g
gesty that the scar formation w related to
changes 10 the large extramural coronary ves-
»els,

The funchonal mplications of the appea
rance of an increased amount of conpective
tmue m the myocardium are not bnown It
n ooncervable, bowever that the large
amowunt of connective twue contributes to
the development of the kow stroke yohume
and the abnommal excerase electrocardio-
gram in long-term drabetes a3 described by
Karlefors (7)

The morpbalogwal changes In the arteny
oles described in the present report are ap-
parently not & comequence of the alterations
m the large extramural coromary artenca
There was no indication of & relatiomhip be
tween the clinical heart dmesse and the pre-
rence of interuive PAS-pasitive stammg of
the wall, the mumber of celb in tunlea media
and the smount of perrvascular connective
tinee,

In the present Light mucroscopical study the
dmbetlc micro-angiopathy of the heart was
demonstrable in vesels with a luminal dis
meter larger than 15-70 p These vesmeh are
strongly PAS pontics but the PAS-postres

occupy the smre ares a3 m the non-

dun bt

Pevmacoar commectve bmue o hearts
of dlabetics, The occurrence of interstital

mg from choleal coronary dhsemse.
Rubler o1 of (13} analysed a sonl) serdes of
four bhearts from old diabetic patients. In
:mn"mm’ocdmlmo!h

®Tabon f4 pot necesarily 1n contradistine
B 10 the present finding of a f of

The mumnber of cels 1n tomsca
medi n fersased and the amount of peri-
vascular connective eue 1 increased The
wall of the capillartes wat not thickened and
thou\nnhﬂptrmm'nunch-nggd_

The findings reported 1n the present
W"ifhﬁbtrmduof:-rﬂunudl:?:(
the vemels of the beart in old diat a
wents (8) lend furtber support to the con-
cept of & duabetic cardiopathy They also em-
pharise the fact that dabetic anglopathy pee-
sent particular features in different o

™

In controd o the mtuanen b



tiwuer, eg mucle skin kidoey retina there
1 0o light micrescopically demonstrable capil-
Iaropathy 1n the heart muscle of patsents with
Jong term duabetes.

These stodles have beem supported by the Dexith
Aedical Ressavck Cowncil NOVO Foundation and
the Aane ds Lancy Pederren s Foundation.

REFERENOCES

1 Blamenshal, H T., Alex M & Goldeaberg,
8 Annﬂyo[ledom Intranmural earo-
hmchnlndhhe(umdhn.-..&:d]
ofP-lh.70 13-28 1960,
Beydfogls 1 3 &Bv-dlcy R F The var
cular complicatiom of disbetes melfitur. A
clinical stody Disbetw 6 159-167 1957
3 Claxswz B ] LBJH,E.T Indd.m.neuf
fatal coronary disease In mon-disbetcs
diabetic persarn. Arch. of Path. 48 105—108,
1849
4 Ditscherieix, G  Nlerenverinderungen bel
Disbetikern. p, 130 VEB Gustay Fisher Ver
lag Jena 1969
5 Hemrem R.O & Landbak K Tha basernent
morphology In disbetes meflitus.
mallitus  theory and practice. et
Etlenberg Hareld Rifkin. McGraw-HII, Book
Company Looden 1970.
6 Jarmolyck | Daond A S, Lender, ], Fritx
K E. & M Elrene E. Aartc medla aplanta;

»

P~

Cell proliferaturn and peoduction of mucopoly-
collagen and clutic tiwse. Een

Molee. Path 5 171-188, 1968,

Kerlsfors T.. Clreshtion studies o made dis-

patients Dlsbetnlogle 4 266-272, 1968,
Ledet T, Fischer-Droge, h & Wisder R.
1¥.. The growth of rabhit sortic smooth moy
clo cells cultured kn media contanlng dlabetie
and Iypedipemic wmon Diabetes 5 #07
215 1976,

Lsxdbat K. Longterm diabetes. Muoki
paard 1953

Muckell ] R.A & Sckwerts C  Arterial
disese. Elachwerll, Ocford, 1963

Reu R. & Klebaueff § | The smooih
muscle eell T In vivo synthess of coonecthe
tswe proteims ] Oell BloL 30 139-171
1971

R Mer S, Diugash, ], Yuceogina Y I.
Kumrel T Brawosd A W & Griskmen 4.

Am ] of Carfidl.
30 395602, 1972
Seevers | Blomguist C & Gtk G Biwdes
on in Malm#, 1933, to

mryocardial infarction
1954 VI Some climical data with partiexlsr
reference to disbetrt, menopause and heart
rupture, Acts Med. Scand. 159 93103 1961
Thommn As. Chr The kidney in diabess
melfitzs, Thass, Copenhsgen, Munkapend
1963



\cta path, microbiol scand. Bect. A, 84 479434 1576

EXPERIMENTAL PORCINE NEPHROPATHY
CHANGES OF RENAL FUNCTION AND
STRUGTURE PERORALLY INDUCED BY

CRYSTALLINE OCHRATOXIN A

P Krou' ¥ Eugws N Gvan-Hueme B Han' ALE. Lawsevt
E.B.Loossop A Mavwuw' H. P Maxmeee' and U Ravezov®

3 Towitute of Frglme and Micoticlogy  Deparpment of Pathology  Deparmment
Pharmacolofy and Texdcology Roya! Vetedoary and A ltural Uns endty G by

HEnols, USA.  Department of Nephrology Unheity Hosgdtal, Land, Sweden

Krogh, P Effng, F, Gyrd-Hemsen, N Hald, B, Lanen, A E, Lilkchoy, E. B Madsen, A,
Mortesmn, 1. P & Ravmkos U Fsperlmentsl porgne nephrepathy Changes of real fune
tom sod stroctore peroaally mdwced by crystallinn ochratinn A Acts peth microbiol scand,
Sert A, 8¢ 429434 1976

Nine pigs wers fed crynialline ochratorn A in smoonts correspanding o & feed level of 1 mg
per g for 3 monthe, The only chwervable ladon developed wa a kdney dapmge, {dentral to
the aatwrally ooourring poccioe nephropathy The changes of renal function was charactermed
by opaérment of promnal tubuler function, indicated by & decrosse of the mtlo Tmy, /C,
of the sbility to concantrata urme, snd by an Increaed urinary oxretlon of glucos, The de-
cryw of (he rane Tmy,/Cy, b correlated with dme of exposure to ochratcam A, The
thauges of roe) structure were charscterized by degeneration of the proxmal tubuley, kesding
to tubuler strophy accompamed by Mmterstitial fbrors. At the end of the expertment the
Uideey Iner adpose and moscular twue of the slaeghtered pigs contabned rable amoxme
of ochratoeta A reddnes As the pags wonld ban  pawed (he Meat lupectlon this represents s
Preibie health peoblem. The changes cbwerved In thoy sindy sre [dentical to thowe pheerved by
feeding to pix graios oatwmally contaminated with ochrataxdn A,

Rey words Ochrstann A mycotoric porcine nephropathy  experimental.

P Krogh, Instt te of Hypene and Mxcrotsology Roysl Veteriomry and Agricultunal Usherdy
Rulomnes 13, DA (870 Coprahagen V Demmark.

Recened 12 76 Acceptrd 6. 176 (6) Fungnl
species belon| to
nmm‘hddnnguo{ renal funchon and sruc  Pexscillnm make up a cn;‘:gdmbﬁm pf::;
w:;db‘ylndu‘gmppnbu&ho( dtmycollm-lolnon:dgrmmml)m:mrk
ochoa, natarally  contarunated with  (10) The ochratexin detected in the above
oxin A have previowaly been repocted menumcdctrnlfcvdmwu\:-b}ypmduad
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by Pemicilloum stralos, such as P ;indicetum
F cyclopram P frequentans ot others, known
to produce the toan (5) However thew
species of Pemgilliwm are alw known to
produce nephrotomc factors different from
ochratoant (1 2 8) The poaibility therefore
exstt that nephrotoxic fungal Iactors bendes
ochratomn A were present m the natumlly
cantaminsted feed. In order to elucidate thns
bility an ; has been conducted
wuh condrtiors [dentical to the intal experl
t (6) excrpt that the omly nephrotoac
fActcrr conndered was crystalline ochmtoxin A

MATERIAL AND METHODS

Experimented daimels

Nine blocks (umm) of ;dp. b comprigng
two SPF-fermales, sll of wete
mdu-sdu&l()wuhdmmdwﬂhlwdght
dlmuﬂmlmfyzﬂkg Within the biocks the two

£ body wewght (e wrlght) of 90 kg wis mached.

Sempbag oud Anelyn; [ Blood and Urheg

e
pig were ditributed loto two groups at Todan Ly excretion (Ttm) of PAH a0d of glucme excrs-
Control group and expwrimental growp The tho were currled out oo 6 plp from each growe
were ket st the Expemental Sttivn for P 5 gnd 14 weels after the mart of the cxperioeat,
Nutrdtion (Roskilde} and the ordiog to (6} Determination of mpeafit gravity
durs was 1 previowly reported {6 8) and aemolality o urine smples were carried dut

oo ol plps 8 and 13 weeks gfter the gan, serord-
Pml log o (5)

ng the experimental period from approx!
muhzsk.msok,hndwdﬁu(hv)mpin
were fod twict a day “thd.lﬂyfredlﬂc"l’ntu
in (6) The composition of the fecd wat s follows
Un(pu\:mtut) Bardey 795 wovbean meal 180
dicalclym phosphate 1.2 ealclum carbonatsr 08
sodium chlorld 04 lamlintrare mineral mbx
ture Dlnummunh:oluﬂhminmlcd
vw 152 mg pey kg The Wdivdual weter cooe
sumption was measured dally

Crydallls Ok etastn A

Ochratoin was prodoced br a straln of Asper-
il ockracens (NRRL 3174) sccording ‘o a

wad 3 per cent ochratoxin B, a1 deitrmined by th
Iryer chromatography

Ochretagin Exporar

prded woarding w the bady weight, so that the

indicate u sigaificent duf!



REEULTY

{ume Prrformance

Duing the peniod 25 to 90 kg body wemht
the pugp cxposed to ochnatesin were ngulfi-
aatly Infersoc to the control piga with respect
© gowth rate and feed convermon, The
water armnmption was equal for the two
groups during the fint ex weeks, but jt was
13-%0 per cent hgher 1n the expenumental
roup duning the remuming test perod.

Blood
The creatinfve cogcentration was pgmfi-

Runal Fenction

Small amounts of glucose were found In
the wrine {rom pega I the experimental group
#fter § weeks. The average remal clearances
of fruufin sod PAH mearured after 5 and 14
weeks dd vot show any stgmuficant difference
fetween the two groups,

Towyw and the rapo Tme/Cr  wers
markedly decreased in the experimenml group
Mier 5 and 14 weeks (Table 1) Glhucose re-

was aho nhilsted n this group
& indieated by the urioe concentrabon of

tucose and "?“:"H‘fb'l the excretion per
fmu&c for glucome {Table 1) The atabty of
the pag to produce concenirated urine Aftey
24 hous of water deprivapon was reduced
mmwmmahumww_bbul
not after 6 wecks (Table 2)

No increase of albumun and @ PLMW pro-
ten excretion in the wnne was obeerved.

Rendl Structure

The kidoeys of the three g from the ex
perimental group appeared pale and aghtly
entarged. Microscoplcally the lemoms o the
cortex were focally distributed and conmsted
prmepally of degeneration primarily of prox
foml tubules, tubular atroply and Intenrtipa)
fitrosis. In the cortex the majonty of the
glomeruli sppeared poemal, but m areas with
masked pecitubular and periglomerular fibro-
s & few hyalmoed glomerul were eproun-
tered (Fig 1) Cotreponding to the mter
sbal fibroals dufferent degreea of tubular
damage ranging from sight ditamtan of
proxnal tubnles and reduction In heght of
brush border to desquarnation of tabalar cells
and marled tubulsr atrophy were cbaerved
(Fig 2, 3) PAS stamed sections revealed
Nk of b L of proa
nmal tubules I severely wnvohed aress The
medulla  appeared normal. No  vascular
changes were obaerved. In the Intertitml fi
brouy o connophil wers frequently noted,

TARLE. Avorage Maximel Tubuler E éreton (Tw) of P Aminelippuris deld and Excretioy
Peverulege for Clucere tx Sur Pags frome Eack Gromp
Perind as i E
o T of PAH T tra ereth
wmcrniration o an concentration Comdt prla?  peTewni
o Geoep of PAH Nt s S et prpcioiingilil v s for gt
(mg/wd} [¢77.2)] exprrimRnt %)
(eg/ml)
Cwmtrad =
LY 1208 £ a4¢ 208 27 04 * 008 290 £ 60 49 &
‘ Exprrmentsl 1330 £ 122 148:40% 067 =022 1077 £ 18 17:5:12:' 3‘1’12
Lu Controd 1238 £ 137 20313 111008 978214 782 47 Q9+g
l Dperimeausl 1232 + 328 Lo +48 G EOIT GBS 117 18222 1492 80 4 g
fsn,



P "
F g 1 hidney from pig axposed to | mg ochratoxin A per kg feed during 3 months, showing a hyabaired
glomerulos PAS-hematoxylin x 600. The kidoeys (Iig 1-4) were fuced by vascular perfosion waiet
1 per cent glutaraldelyds and 2.3 per cent polyvinylpyrolidone In Tyrods 8ol thon.

Fig 2 hdoey from the same asimal. Nots the dhtarbed arangement of the bresh border and the focl
intersda) fibroes which atrophied tubules sre scen PAS-bematoxyln x 230

Fig 3 Fidney from the mme animal. Note tha desquunated ctlls (arrom) and the siroplued tubuler.
PAS-bematovylm x 330

Fig 4 Kidney from control ply Note the open tubules and the well armanged brush borders of the
proxdmal tubules PAS-hematowylm x 600
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TARLE 2. Awrege Urine Specifu Gravity axd
Omeslatrty 1z Pugs Deprived of Water for 24 Howrr
-

Period

Speciflc
ol Ownolality
Group gty
Figweld (% toomy  (moa)
e
Coatra! 1076 2§ 64T E 64
¢ Lrpeimensl 102621 BILE 34
Cortral wEE1l g2t
13 Erpermental 1027 £2% gatx 85

135D
Siguificyzity different from cantrol

but inflantmatory changes were pever en-
countered.

No significant Jemom were found in other
organs and timues exemined,
Rendras of Ochratorm

No echmatonn was fomnd o any nwuwe of
the threr prg from the control group Ocbra
kxm A wat found 1n all the tssues {oves-

}Jﬂ/kq

Kidney

20

Liver
Muecle
10

uptcd{mmthethmpagl(mtb:apen—
mental group. Increaung concentratiam were
observed from fat, muscle, Liver to kidney
(Fig 3) Ochratonn B and ochratexin @,
2 metabatised product of ochratamn A, were
not detected m any tusee.

DISCUS3SION
‘The results fram the present study unng cry»-

expermment (6)
fed with barley naturally contamumated with
varying amounts of ochratomn A.

In both experments the pigs demnonsated
f 1 as well as morphological evid
of proximal tubular damage without mgns of
disease 1n any other organ or tsue. Farther
more, the character and degree of structura
tubular damage, tha reducton of unoe con-
ceptration cepacity and the reduction of
proximal tubular tratsport capacity of PAH
in the present study was quantriatrvely atmi
Iar to the changes seen 1n the prgs fed with
the sme amount of native ochratomn A in
tho previous study (Table 3) The dmtribo-
bon and concentration of ochmtaxn A re-

TABLE 3 Comparisen of 8 ms EYf s of Natrse
and Crydaline Osh atoxin 4

I n
Study (in peresntage)

Anfmmal performance
redwetion tn dally gan

42 55
increasa of feed unts per ky gain
frnction

49 A9

318 341




ndues in the pigs was also in the mme range
in these two groups.

Thws mycotaxic porcine nephropathy has
been completely reproduced by the we of
crystaline ochratomn A, mdicanng that ths
substance wis the causal determunant in the
previous study (6] Ochratoxin A has been
found nephrotoxic to all laboratory anmals
studled (5) and should therefore be connd-
u'edpotenmﬂytmdctomnn]xx'l‘hncon—

of och A found
the carcases of anmahk which certainly
should have pawed the meat Inspection may
therefore pomnt to a pomible public health
problem.

Thanks ara due to the Steds Serwm Laberaiory
for determmation of blood cells hemoglobln and

it To Mr X 4 Chri Royal Vet
arinary and Agriculturs]l University for amistance
with the etatirtical calenlations, and to tho Depert
meat of Veterinery Pharmacy Royal Vetennary
exd Agriewlinral Usiveraty for yaluable techncal
amlstance.

Supported by the Deaisk Agricultarel axd b ot
erinary Raseer k Coxzal (Grant No. 513-3633)
and by the Sweduh Medicel Ressersh Comnsll
(Grant No 19hA4342)
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ROUTINE PROCEDURE FOR DETERMINING
GOBLET CELL DENSITY IN THE MUCOSA
OF THE RESPIRATORY TRACT

Cmx. Moamerx and M Tos

The ENT Universty Clink, The Gentoftr Hosplial, Copenhagun, Denmark

Mogensen, Chr & Tos, M. Routine procedurs for determining goblet cell density In the AMocos
of the Reeplratoey tract. Acts path. microbiol scand. Sect. A, #4 435439 1976

1 two normal samt septa, fineAmected and sialned by PAS-alcim bloe whole-mount methods,
connnty of goblet colls were done fn elght duffermmt locakiies bn 1 2,3 10 20, 30 30 «nd 100
furkds roapiring 0.01768 g The medien danmty and rangs of goblet calls by each mode of
conting were compared and the mean deviation determined. Fen as lrtda ma 2-5 Blindly
placed cments, which do not take much time, afiard In & 4 mmt arew & fairly rellsble orlentation
reganding deealty consldersbly more refiable than an eetimate of the density In wectioms, 20 often
reported 1 the linrature, Determnation of the goblet cxll density can be tocinded s & routine
method in the histopathological dlagnosls of mocom! disowscs of the upper and lower respiratocy
tract.

Key words Gobiler cell density rweplratory tract mucosa
AL Tos, EN'T Univensity Clink, The Gentofte Hoepltal, Copenhagen, Denmark.
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In studrey of individusl hittological varm
Loot or changes of the mu-

‘o8 membranc of the respmatory tract, it
737 bt demrable 10 nclude objective quant-
Bine chtera. A quantiatve deisrmunatian
o goblet cell demtity which was introduced
5 Moe (1959) for the cat mtestine and has
hﬁhmmedbyl{:mq(l%ﬁ)nnhumnn
foaunctiva, has been employed in our rmu-
?’“‘ hboratory on autopsies and  heopiies
l‘;ﬁwhmmnmdu (Ellefsen & Tos
1 and b) Eustachan tubo (Bek-Peder
ok Tos 157) muddle enr (Tos & Dok
l;'r‘s"m 1973} and nowe (Afogensen & Tor
) The methods used are whole mount
Frocedures n which the mucom in thinned by
and the goblet crls aro

counted on the epithelml nurface 1n chrcular
fielh mesnnng 0.01768 mm  Owing to the
irregular distribuboo of the goblet cells (Fig.
1) scveral counts have presumably to be made
to arrive at the tree dersity m the area
studied, and thn mkes tmee. If the method s
to be applicable in dally routine, it mmust be
imvesngated how far the medmn denuty
vares in an area when the covnts are varied
In mmber and ft b ementul to find the
smallest number of counts that afford fairly
representatrve dennty In the area cancerned.
Thus was the obfect of the present sardy

MATERIAL AND METHODS



Fig I Goumccﬂshnbokmunt.(-)lmdaﬁtylnc-nl (b) High denity posteriory in Case 2.
X 300 (PAS Alclan-hlne) 7

lndzuﬂptwbuﬂy (Afogemsen & To 1075) After
wa whole-motmt stalning, the

and the septam divided anteroposteriorly Into four
quarters. The rmpirstory roglon was drvided to
the Jower middle, and upper third. Goblet cells
were counted In the four quarters of the middle
scgment (Fig 2) in 0.01768 mm?* dreular flelds in
the Relchardt projection microscope (Vlsopan)
x 300. In cach locallty the countlng fields were
placed according to different prinelplos

(1) Blind plecement 1 the wuddle of the local
#y around a dot of Iodim ink (a) ace, (b) two,
(¢) 3, (d) 10 (e) 20 (f) 30 (g) 30 and (h) 100
counts placed to a grvem, constant pat
tern wroand the dot (Flg 2)

(2) Blzd pacement all ower the loculity
(1) 10 counts, (]} 100 counts scattered afl over tha
Eocalfi

ty
(3) D Hberate placoment of tha commilog flelds
One count t the iz where tbe dendty h e-

OLFACTORY
REGION 1

timated to be mlnrqrucntld\coldu
sround the dot of Indian ink (k) snd of the
locality (1) Dellberate sexrth for the highest
Jowest denelty In the ares wroand the dot which
would be the site of 100 comnts (m) and In the
emtire locallty {n)

All counts were blind, meaning thet the eoam-
iner was mawaro of the rewls of previoos eounts
of median demity The result were asalyed
statistically

RESULTS

The medman demdty of ell counting experi-
ments 1n afl focalities o grven su Table ! the
range m Table 2 The median of 100 counts
around the dot of Indmn 1k must be con
ndered the “truest” messure of the demuty i
the central area examined mewsuring about

UPPER
THIRD

MIDDLE

FIRST
QUARTER

436

SECOND THIRD FOURTH
QUARTER QUARTER QUARTER

LOWER
THIRD

couatlag fetds around s dot of
Indian Ink kn the four locallues o

the wptrm.




TARLE 1| Median Denrrty of Geblst Calls in « Differs t Number of Counting Fields

“ Septum no. 1 Septum no 7
No
Fint Second Third Fomrth Fint Second  Third  Fomrth
coatirg fiks quarter quarier quUArier  quarter quarier  quarter qmarter  quarier
1) 3] 73 59 a8 117 116 65 176
1 (b} 19 71 66 0 100 90 60 160
5 (o) 19 69 & 0 93 78 (1] 165
10 {d) E 7 =2 a2 95 7 3] 167
0 (v 55 B 77 [n 8 at 71 162
0 () 57 76 79 e 87 79 65 165
0 (g) 50 bed 7 83 -] 7 a8 125
100 (%) 4 73 79 4] 92 79 ] 125
10 03) 70 -] 116 sl 111 110 177
100 (f) 7% 7 83 106 a7 96 113 193
1 (k) 62 a7 108 17 100 a1 7+ 164
Ly 70 69 115 108 T+ 73 102 135
2 (m) 67 7 a7 102 107 ) 108 176
2 (o) 0 60 54 122 97 93 106 191

4 rm* To be uble to determine divergences
from ths “true™ dermty when wdng & smaller
mumber of cmmty then 100 the meduwn
density 1n cach counting group was esamated
In relahon to the mediun dennty found by
100 counts aroamd the dot. These quotients
re grouped around the figure 1 The mean
devation m relaton to “true” denuty 1 veny
mmall at 2-50 coumts of blind placement
(Fir. 32) indicating that only a few counts
e needed to find the “true™ meduan dennty

within an area of 4 mm® Deliberately placed
counts sthowed some deviation from the true™
denmty m the area,

When the medan of 100 counts scattered
blindly over the entire locality (Table 1 (§))
1 conidered the “truest” densty for the e
tire locality and the deviation from the other
counts & calculated as above, 1t will be seen
(Fig. 3a) that the mean deviatron 1 greatest
for 2-100 courts placed centrally In the
locality beast for deliberately placed counts

TABLE ? Reag of Drmsity of Geblets Cally in & Diffrrext Numibsr of Counting Firlds

Mo of Septuwmn na. 1 Beptum po. 2
Couning Feldy Tt Second  Third  Fourth Fiot  Second  Third  Fourth
querter  quarter quarter  quarter QuiTler  qUaTteT  guarier  quarter
iﬂv) 5067 6973 3931 7383 83-117  63-118 5367 144-176
M (e) 068 6-8) 378 7yo8 79-117 5269 4979 106-179
1 (d) 3068 6283 3791 710 TRAZ 52-116 484  [06-230
ml') 3373 e4-103 37-117 1268 61110 45115 41-140 108-197
”m 3373 @103 37-117  72-101 61-173 43116 41-140 106-230
1 {:)) 3567 42-100 30-101 S0-101 40-148 50-112 33-183  o4-167
3265 V-100 3-108  30-113 35143 30112 33183 g4 i72
10 (0 48-103 28112 3 -138
- 76-164 83142 88162 68-135 128
10 () 31109 20-134 26184 41175 136 30178 61-733 mfﬁ
1w 4381 38110 37 LIS
50-114 62 130 7114 37-170 3
2 (m 30-110 14108 28160 41-20+ 32-143 33184 19198 1&%

437



ADEVIATION
1.3~
124 « A
U \—w—"‘"‘"\ \
I‘Oﬂb-‘__ ~— /gnm >
094 N e
W T e
084
T T T T >
1 2 5 M0 2 3 5 100 12 10 NUMBER OF
a b ¢ d e f g A Lk mn | COUNTINGS
STANDARD
DEVIATION B
04
03
02 S
&
\'\ Rwm
01 “*n .
—D
L R AL AL LR ¥ T T .4
1 2 5 10 20 0 50 100 t 2 10 NUMBER OF
a b ¢ d e ( g h Ik mn 1 COUNTINGS

Fig 3 (a) Meun deviation fron medinn density

median denaity of 100 counts war estimated as the “true”
‘v'btnWmdﬂndlmmuﬂmﬂlﬂmmmﬂnhu&mwum

In d&fferent modes of counting Bold fme wben the

density of 2 4 mm crotral aren Doised lme
Suue dewsty

in the localiy (b} Standard deviation of deviztions 1a bath methods.

(Y and n) all over the locality The deviaten
s very slight (ot 10 blindly placed counts (i)
wdicating that the latter gres an equally
good fmpresuon of the denuty as 100 counts.

The despernon on the deviatons (Fig 3b)
1 the same for most modes of counting o 100
counts sre estimate to grve the “true”™ denuty
in the area in the middle of the locality ar of

438

100 scattered counts are estsmate to afford
the “truc” dexmity In the enture locality

DISCUSSION AND CONCLUSION
l[bml;ttndmmﬂmlcddulmamucml
béomwfmepiuwhmnnlymmmt
than 4 mm* 2-5bhndl7phccdcomunf



goblet celis afford a ressonable certmnty that
the medan dermty found is close to the
“trae* demity As the preparation of the

The arca of ooe locality in the septum
werges 170 mm* and the queshon 5 then

Tar 1975) In spite of marked deviaboms,
all modes of counting shoved conslderably
higher deptity in the postenor segment than
mn the others {Table 1)

No doubt, the examiner’s experience and
ability to quickly assens whether a blue patch
1 & goblet cell playy & role m the demity
deterrmation  especrally ms the goblet cell
mmy show different staming intensity accord-
ing to it secretory cycle and muein content
(Afos 1955) The counts around the dot of
Indan iok (s-h) were carned out by one
exmminer thoto m the entire locality (1))
and the deliberately placed county (k-n) by
the other The deviations between the cen-
trally placed and tho scattered counts (Fig 3)
may be due to the ddferent cmmmen, al-
though it s not posnble to tell, on the bais of
the present study who had the more exact
resultn.
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BRIEF REPORTS

METHICILLIN INDUCED NEPHROPATHY
1 Case with Linsar Daposition of IrG end C3 on the Tubular-Basement-Lombrane

Erik Sonuner Hensem axd Palls Toauris

Unbrenity Tnstute of Pathology Kommunchaspitalet, Artmy and Depariment of Medleine,
Sllkebory County Hoapatal, SiTkeborg  Denrrark

an}hnzn,E.&T-mh,PMﬂhkﬂJanndncrdmphmpthyAnnwhhhwdepd-
LkmdlgGmeﬁmmunxbnhrmmmAmpmmhoHomeA,
B4 440-442, 1976
Aamhrmmddmhkﬂh—bdmdmhtmhﬂlmphoqﬁ:wphrhhfwmt
ment of 8 §t plylosocns a8 sus Infoctnon. Direct immunolluoteseence chowed a Hoear ratning
dthmbuhrhmmtnmhuunhm&@md-&[thmumdmnh&uﬂuh
and humoral bm are of path

Key words Mathiclll h hy tobatar f i . P

E. Soaxner Hansen, Unlverdty Institute of Pathalogy EKommumehosprtalet, DE-8000 Arhw O,
Denmark.

Rocahed 10176 Accrpted 104176

Tn the Iast few year smeral cases of acuts
tymphocytic interstitial nephritis with rens] faflurs

bare been repocted following treatment with methi-
elllm ( ylpenicllln) (1 2,5 4 5
6,7 8,9) On mmmollusrescence linear depos-

mem-

renal Blopeies from seven patlents with acute rm-l
fadure (ollowing treatment with methicilfin. Al
H"M‘mnudxdbyll;h(m}ampyu‘:ﬂn
norescence. n{‘.h:m_:l,l’ﬂb-
Ished esewbers (9) followed prophylactic meth
clllin  treamment patents onderguing cardiec
srgery Th histology wa almont {dentheal in all
renal oo

and on
|uh1hrordnmtmhrﬂmmmm

we, which unlike the other sx,
mndehzux]‘(‘-ndmuximqolthnmwht
basemeal membrane

440

Caxe Raport

A 30-year-ald msn was admitted to the hopital
because of an abeces of the right showlder from
which 5t phyloceccus anrens was Methh
cillin was administrated n doses of 1 g X € for
16 days, Following temporary fall In (esperature,
fever agein occurred 3 dayw after start of therpy
and was amoclated with a morbillfora s,
bematuris and proteinurs. Acute renal fullury wes
soen ten days later serum crestinine Imcresng
froe |3m¢/l(lt-dmllieu)w60m¢ﬂmd

wuk-nd-
Renal fmoction gradually Improved and was wof-
rmal ten months after discont(nuing treatment wik
methyedlln,

Metkeds

A renal blopey wis obtalaed 13 diys afier methl
mmm.-nmlnrqm-fm#
perset of the sewte renal (ailure, Part of the uwee

was formalin-{lxed and paralfimembrdded for bie
studsey were



reportsd
4ot ¢f &L, (3} Thew
t prewente of & methi
destal wbules. Bilvermetbenamine:  clllin antgen wloog the tubuis

bassmoent mex-
trg aothTHM emibodies

i by Beldmiz ot al. (1) and Bor

X avly affected sreas thers wa marked

“reneration or suthon also demapstrated the
he

shomed i thew aress brwoe (TBM) and ehrouls

] tasemant
‘“"-n-nmqucudcsm‘ 1) No wbelar
falatny -

g itk entlere gainw (g3 IgA,  clrealaag AT antlhodics  yainm
Loy o alburmn N glomerulsr  (not kapten-confngated) TBAL sermad



It Is oll not clear why only 2 few pathents with
acuts Interstitlal nephriths show presency of im-
muncreactants in the TBAL B of our 7 cases were
negative. This alw a to several cases ro-
ported In the Lterature (1 2 3) Technieal emor

specimens (eg from patients with glomeralo-
nephmts) which thowed posltive results mlng the
mme batches of antiera. The explanation could
cither be that binding of fmmunodepodts B of
Iimited duration or that an entibody resction
gatst TBAI b oot operathe in all cases of methl-
clllin neplropathy Tho severe ntersdtlal mano-
noclear infiltration (which s very stmllar to scute
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THE RAPID-FLOW CYTOFLUOROMETRIC IDENTIFICATION OF
TUMOR CELLS IN EXFOLIATED CELL POPULATIONS

C A Rwhwo axd B Therell

Inwitute of Pathology Karolinska jukhuomt, Btockholm, Sweden

Ratlo, Q. A, & Thorell, B. The rapud-{low eyiafluorometric sdentification of tamor cells in
exfolisted erll populations. Acts path. microblol scacd. Sect. A, 8¢ 443444 1976

The presence of tumor culls in exfolated cell populations from the cervix of mice conld be

readily displayed whh rapid-fow cytoflzorometry

Key words, Fxdollated cells tumor celh rapld flow cytoffuorumetry
G A Ralwo, Institute of Patholoyy Karolimks sfukhuset, Stockholm, Sweden.

Yoned 11678 Accopted 11776
Tn o previour work (1) the oy cally

played vis u multichannel analyzer wer numerh
tted By

d by ther mean channel location

of efdll ted carvicovaginal culls and coeffidont of arlatwn, The present report

[ram wermaal mice nd from $ 4-beprpyrenetreated  deals with the
o g varbos degrees of cervical atyplas  tons i

dentiffeation of tumor cell populs-
comtaining exfoliated carvico-

€ dexenbed The different snbpopulations, dis-  vaginsl eells from muce. The ulimate objeethe b

e 8 Lo

5
7 by

g £

ri

5

e

= atm

o), Dmorecence. Tha 3 beny dotted rems ]

w i

F
r
I 1 «. Crioflaorogran of exfoliated cenwcovagioal cell populatons froo
'mﬂildﬂituntrdaum.ahﬂ\ndmﬂnﬂmlnd&nrnhl nendins

o)
10 C37 Bl mice. The

Prratasal cells (wpper pgbt) and ukocytes (below)

B 10 The aattiion
of tumor cells to suspensions mmlar to thoss of Flg. | a remlted [a
e o the o tofhworogram (extreme right) The new cubgroups repreent byperdiplold and

UG toemer celly



to find out the minfowm comcentration of tumor
cells o cervicovaginal cell mupensioms, which can
be detrcted [n this way

Cervico-vaginal cels from 10 C57 Bl normal
mire were pooked in & tube contalning 5 m! fim
thve (absolute methanol 43 m] concentrated scetie
acid 10 ml ad 100 m! distilled water) The s
pemlons were atored at 4 C and procesed a3 de
scribed elewhers (1) Ehriwch s axcltes trmor eells
of the hyperdipknd-hypertetraploid type were re-
corered from Balb/c female hoet bearing a S-day
wsaates imor The ascltes fluld was di! ted with
Tyrode solutlon to glve the appropriate cell con
centrat on. Five ml of thk sspendon was cen
trifoged and eubsequently fixed In 5 ml of the
methanol-acetic ackd foatdve and stored ut 4 C.

microecopy
nicolaou staiz, The cells to be analyred In the
eytefluorograph were stalned in an acridme omcge
wlution, 5 ppm at pH 74

The rermits depicted in Fig 12 demonstrate that
the normal eervico-vaginal pool of edollated cells
was composed of 3 distinct cell populatoms in

n.l:tmd.mmwhbprmmnpﬂbntﬂ(l) Euch
onawnrﬁdﬂyrqhntd the cyrodluorgram

cd.h.mbertop-nbunlctﬂ:-ndtheﬁhdtn
leukocyter. The sddition of Ebrich aatited tomorr
cells to mupenslons of nrmal cervicoraginal ale

cytomorpbologral

charactrristics may be recarded In cytolrorogres
as separule groupt

Some of the questions which remam 1 be whed

s

x) which b the minimal amount of tumowt ecls
that can be detrcted with the eytoflunmgraphic
techalque? nd

b) can this detection bo applied to shmilar cell

Acta Crtologics 1976 (in prems)
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SELECTIVE 1.0SS OF BLOOD GROUP
ANTIGENS DURING WOUND HEALING

Eamx Dascrsteen and Ian Macxoan

Department of Ol Puthology “The Royal Dental Colicge, Copenhagen, Deamark, and
The Colleg of Denthiry The Univenity of lows, Jows Gty Tows, UBA

Dubeliern, B & Mackenrle, I Seloctivo loss of blood group antgess durmg wound healing.
Atin path. microblol, sand. Sect. 4, 84 #43-450 1976,

Fraen yectronw of hoaTing wiumds of the oral mrocoms of § thaim monkeys were comuned by
2 dowbls leyer Immma(toorescent fechnic for the presrace of blood growp B-lke antypem
Antigen geth ity was present in Dormasl eprthelimn and i the eprthelial outgrowth into the
wounds but was abwent from the cutgrowth follewing treatment with Opld sohents. This
finding soggenss that ghyeopo but not glycolipdd ctated antlgen i lost from the urface
of epithellal calls drring wound bealing, & petiern of shacth low which may roflect » differ
eoce betw ten regrnentthe and peoplastc betlont.

Kay words Wound beahing  blood growp artigeoe.

E. Dibelwern, Department of Oral Pathology The Royl Dental College Copenbagen,
Deraork.

Tl Mir 76 Accepted 2y 76 antigens but bwochemical studies of the epl

The bood group antigems A, B and H
which are Jocated on noman erythrocytes are
i foard m amociation with other cells
Sroghout the body (13 16 23 26 27)
antgens may be found on the cell
wembranes of epithelm! celk of tho mucous
menbane as well o1 1 amocmtion with
Eour secreton (11 25 26) The blood
¥p antgern on erythrocytes are carried on
ot glreolipud and glycoprotem molecules
huch are bound o the outer rurface of the
:“m(lz 18 19 221 The mafonty
thewe erythrocyte antigens are glycolipd
:’d‘lﬂlhnnmdhmdmwthnnha
those
h%mﬂ:bbndmrpulm
Ty be gircoproteinbound as well (10)
2% i known aboat the chemieal pature of
Pridefal cell-membrane-bound blood group
T AU i ved e 8§

theld plagma membranes of intestynal pmcom,
indicate that blood group antigens A and B
may be bound to both giycolipids and glyco-
protens and that both these fractions are
decreased or lost 1n carcinormas (14 15 24)
Biochemical studres reporting loss of anp-
gem s oeoplada are mupported by mimuno-
N and fin T dats studres of
paraffin-embedded biopsy tisue which show
a fote of blood group antigens in premalignant
and malignant lewom developmg from epi-
th:haln‘hxhn.u:hm!:wumummuy
present, e g., in oral mucom (2,4 17 20) in
cervical ep (7T2) m 1
mucom (8, 21) and m pancreas (b)
Recent histol 1 studses of

3 bed
ded thwues bave demoostrated on abserrce of
hlood group anngens 1o the epitheltum adp.
m“"buhh‘!"“ﬂﬂl,lﬁndmx'h}d‘%

4“5



TABLE 1 Controls for Edablishng Specificity of I Steirag
H
e blood group Conjugats Resls
Monkey orel epthaEum and
Human group B oral epithellom  AnthA Antthoman IgG/FITC —
Hemen group Beral epatbellum  Phophate buffered salio  Antibuman IgO/FITG ~ —
Huwman group B ocal epitbelinm  Anti-B atwoebed with
Antibmman [G/FITC —
Human group B oral epltbelinm Antd B rom _—
Himan group B oral epithelium  Anth-B Anth-baman TgG/FITC T
Humen group A oval epithsliame®  AncB Antituman IgG/FITC —

* Buceal mncoss for secretory (1)

gests that Joss of blood group anhgen actroity
may be related to cell proliferaton and
movement rather than to malgnancy ielf
(3) However preparanon of timnes for wax
embedding 1nvolves pamge of the twsues
through intermechary agents, such as xylene
or chloroform, which extract lgnd compo-

that 15 those antigens which are not extract
able with lipid sobvents and which probably
represent the class of

antigens. From these studies 1t 1 therefore
uncertain whether epithelu adjacent to beal
mg wounds abo show los of lipid-bound
blood group antigens as has been reported
for carcmamas. As a difference i the expro-
non of lipxd-bound antigens between repam

antigens of the cells in the epithehum of heal-
ing wounds,

MATERIALS AND METHODS

Thres rhesn monkeys shown to heve an antigen
oo orul epithelisl cells which crom-reacied with
buwman blood group B anugen were used a1 expen-

made by clamping t spaced by o ditmnce of
! mm ln & hacoeost  were teken apo day after
wounding, The thase roren in liquid sdtrogen

anth-A serum and the microscope hre
been described in previoas papers (1 3} Tha coe-
1 wers wmd W

'I‘hchxﬂnl!myhnmdeounmmtdmw
ofthehw;mu:hwedthtchmﬂlfmmd
mm}yhmlmg“nund.l’mt_hequﬁm

margm a projection or “tongue” of
c:-ﬂ.lpmjﬂ:p::d dovn into the wound (Fig. 1)
IBMmdrdlmefW
an were demomtrated m
@ﬁmdmﬂtto&euwﬁuwﬂ”
1 the lwdnrmm'.h:wnﬂ
margin (Fig 2} The poutrve reaction wis
,umubﬂghtgrttnnmnlﬂ\!"{‘umuw
branes 1o the spmows cell layer Tt was not
Pom’hkbydmﬂmuon to demomstrate asy
dlflumc:mrac&nryo(bb"dm'm}'
outgrowth snd the adjacent noe
mal epithelium. The reaction In scctiocs
treated with ethanol was sightly lem than



1 \

Fig 1 Wounded monkey glngiva oo dey siter wounding. H&F saising. (34 %)

that of irdned sections In all sections
treated with the other kpid wivents, oo antl-

otgen reactaty of the rormal
¥ decresed by three ntitre steps or mare
Muer treatment wath fipid solvents (Fig. 4)

DISCUSSION

The resuts of the present study thow that the
Pattern of

=3 ol wazembedded theue (3) and demon-
‘n“"h‘llbeutp-r_im of blood group
MgEnt on oxa epithelnl cells taking part
wound bealig 15 markedly decreased. How
ST 2 retention of antigen actinty was
{oond 1 wnextracted frozen sections, Tha
2

finding indicats that the los of blood group
antigen activity found in wax-mbedded ta-
sues ¥ canwed prancipally by & lom of reactrv
ity for anbgens which are pot extractable
with lped solvents. At present, it appean
reasoable to suppose that the antigens not
extracted by lipid solvent correspond to the
type of proteln-bound antigens which have
been wolated from other types
of eell (10 14 15 18) The mmried decrease
1n antigen reactivity m the normal epithelum
after extrection with fipad solvents also indi-
cates that the greater part of the blood group
antigen 1n gingival epthellom B lipid amo-
cated. The mability to demomsirate & de

Iy exposure of “crypic™ lipid-bound antigen
7



Fige. 2 end 3 Wounded monkey gingiva ons
group Bille astigen. Arow Indicated by the Notz e
positive stabnlng reacuom on the cell mwmbranes in the eplthelial ontgrowth Tig. 3t Section trested 8
xykl for 12 bomrs. No B-ilke antigrms ero demonstrated bt unspecific stainung of eplthefial cells b mea
(256 x)

sdtes ms @ reult of changes produced by
hing 1n the glycop ponent of

membearne could lkead to an actual
increase 1 the reactnaty of ipid-bound antn
gem n the altered epithelum (9)

The results of the present work ndicate
that the wse of paraffin-embedded timue, a3
reported in previous hustological studies, re-
veals only blood group antigen not extract
able with Lipid solvents and that a different
distribution pattern may be scen if unfixed
frazen sectioms are cxnmined. Biochermeal
studies Indicate that both glycolpid and
ghyeoprotein bound blood group anugens are
lost 1 intestinal tumors (14 15) The find
ing of a retenuon f cheolipid-bound antigen
1n the epithelum of bealng wounds there-

348

fum-ppclntobeofm!uﬂttmdw‘h‘
peed for investgation of the antigen expret
mnmunfmﬂﬁwnn:cmu:’lolﬂm‘"‘

If glycollpid as well as glycoproteio-
nomas. If glycollp e
unnnnulhwldbcpmn'bktodntmﬂﬂ’
defmngtypc:ufl.ungf-nloﬂinww:dbﬂ"

Ing and 1n malgnancy
This work suppocted by the Jobx 4 Neerd
Fm::m‘:t andl the Denith Medical Resoerck
Couxcll (Grant No, 512 3303}
RCLFERENCLS
1aation of
| Debel E Quastlathe
Do group sohetances A of ol cpieBs
cells by lmmusofleorescesce
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Dadders E & Rypsard . A sensitive
lacaaalloorewence

Progooes of caress

Pl 37 713736 1673

B-u-h;,‘;l\nmk.r &N LY fe

*tipea AR, aad H In benign and

Veocum of (e I

3 1058
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Acta puh, mmicroblol scand. Sect. A, 8 431434 1576

PENETRATION OF FLUORESCENT
HOMOLOGOUS SERUM PROTEINS INTO
THE WALL OF THE AORTA IN RATS WITH
ACUTE ANGIOTENSIN HYPERTENSION
Fror Otsor

Institate of Hyglene, Unhosnlty of Copenhagen, Gopenhagen, Demmark

Olwen, F Pr: ion of hamok mrrum proteing into the wall of tie sorta In
nu with scute anglotendn hyparisndon. Acts path. mhrobeol. scand Sect. A, 84 431434,
1978,

A frw hous of scute mmglotenin hypertemion I rat Increased the permeability of the thoracic
part of the sorta for plams The bility which was d by moans
o homoloye cirenlating fluorescent serum proteins, seemed to be diffos rather than focal.
The flooTescent protees penrtrated into the whole thicknem of the sortic wall, but were to 2
gt extent deposited ln the pubendothells] space and the most hrminal part of the tunie
mache. The depoddtion took plece In the greater part of the clrcamference of the aortic wall
Theso rerults arw in with the Imudative theory of ath cals, and the fnitlal stage
wem to be  damming beck™ of some of the snm of plama proteing for depogtian in the
sbendoxbeital

wpace aud 1he most fominal paot of the tonles med,

Key words A b

srum Proteims morta rate

F Otsen, Inntitom of Hygiene, University of Copenbagen, 21 Blegdamive] DK 2100 Copen-
Denmark

kagen

Reteved ISMLT6 Accepied 2v 76
Pevetranon of plesus components mto the
wilb of ariencles of anmah with acute
xrteral lesting for only a few
been described previowly (Giese
1961 1964 Olsen 1968, Goldby & Bedn
\ST2, Thorball & Olsen 1974) Thu peocira-
10 seeins 10 bo the 1minal stage m the devel
OPment of the hypertensne vacular dmeass
(steriolonclerons or arteriolonecrusis)
Anerial - bypertenuion
beroaclerotic nik factor and by the uso of

2 for the natve senm
proteins or the
ethod of kmmunofluorescence it has been

d d that the bility of the
soctec endothehum b increased during scute
tal hypertermon  (Hilttmer ot ol

1973 Shumamoto et « 1975) Such an in-
creased endotbelial permeability mught be the
imtial stage 1n the development of athero-
scleross,

Therefore, 1t has been examined whether
1t woald be pomible to demonstrate an in-
creased permeability of the aortle endothe-
llum for plagm compounents after a brief
pcnodo{lunehypcrmdmbymmn(n
direct method in which Labelled o)
homologows serum proteins have been used.
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Fig I Lilmmen, A ad entitta, The sorta from the contral mt (left) shows practically no depowtion
of flugremcent proteims of the fluoreecent

protzins In the wortic wall from
d tn the b bella] rpscs ed

the angotensi-treated rat (right) i1 very

and
the most luminal part of the tuniea modis, Also in the adveatitin the fluorescence b strongly appereat.

Magnification 600 x

MATERIAL AND METHODS

Awomals White fmmale rats weighing about 150
ETATM wern meed,

Aneesthede A solution of amytha!® 23 mg/ml
was injected lntraporitrmeally at the rate of about
% ml per 100 grams of rat.

Flsorescent srram proteins wern produced m
mroviowly described (Oluem 1968) and the proce-
dare wms & modihieation of the method of Nairs
(1962)

Asgiotensis Hyperteodn CIBA was dimched m
physological ealine.

The experimental te kmg ¢+ After mduction of
complets 1 catheter of polyethylens
was placed in the femoral vein of each of shx ran,
ard abont 40 mg of Lisamune Rhodamine labelled

90 mm Hg) to 151 160 mm Hg after every fo-
jection and pormalie befare the next
Injection (Olm 1968  After the end of the ex-
perimental peniod  be rat were killed with u Large
dose of amythal int ~ntoneally and the tharack
part of the sorta wa d m & 4 per cent buffered
formalln of pH 7.3

457

Control enimals Four rats otberwim treated i
the mme way 1 the experimental raty, were gives
b siotogloal sallne tnfectt i tasiesd
of angiotemin, the volumes belng entical

Micr scopicel preparetians After fhaatkon, b
thoracic part of tha sorts wa cmbedded bn parth
fin, cut Into sechons five microns tinck wod e

RESULTS

A remarkable difference was observed when
drpx:manunnitheﬂum(w
.enm:pmmimm(olhemrurwnﬂﬂf‘h‘
rats treated with Intravenous njectiom o
angotemin was campared with the permea
tion Into the control ran (Fig 1) In ¢
angiotenmn-treated amumaly, the fluorewent
proteins had to a high degree penetrated the

dothelium and were deposited in the b
endodmlu]rpacemdthrmlhmim“’““
of the tunkca mcdm. The quantlty of fee-
rescent proteins deposted vaned from rat 10
rat, but the depasivons 1n all the sogmtens®>
treated rats were greatly above these n e
control rats. The penetration of the fluorer




cent proteing, when studied m the Jongrtude
ml direction of the aorta, seemed to be dif
fuse mther than focal and occurred in ahmost
the whale crcum(erence of the sorta (Fig. 2}
Bewdes the very tharough penetration of
the fluorescent proteins into the subendothe
Bal e and the most lumunal part of the
turaca medm, there was hardly any doubt
that In the angotensm-treated rats the whole
\buckness of the wall of the aorta was invaded
by the floorescent proteins to & far greater
extent than 1n the control rats, This obeerva-
ton wat ponible because the whole thicknen
of the sornc wall of the angiotenan-treated
oy, when viewed under the microscope,
thomed 2 very faint spedific fluorescence
which was non-emstent m the control rata.
It v observed that when the fotel serum
prote:os labelled with Lomamine Rhodamine
were wned, It seemed s 1f some of the pro-
tio penetruted mto the whola thickness of
the sortic wall while others were
back nnd deposited in the sal
spoce and the most lummmal part of the
tumca medla,

L cholial

DISQUSBION
The results show that a short pened of angro-

=08l part of the tunsce medsa. This
Eflerence in regard 1o penetration 100 the
tore wall rmay be expluned fimtly by dif
"""“‘"u"‘m*cuhrlbco(dnpmm

~

I

Fg 2 Lilomen, A adventitia, thick black Ines
Fluoresesnt proteine (left) Drrwing of a kmgito-
dinal section of sorta thowing the penctration of
the flnorcsomt proteins which seems to bo dHTme
rather then focal, and (right) crom wction show-

ghycam?)

In normal rats it can be demonstrated
that fluorescein labelled bovine wrum albu-
mun p the 2ortic n
small amounts (Katora & Hollis 1975) and
in meutely 't mt an Increased
permeabllity of the aortle endothelum for

laung honeradah | could be
observed while the permeabiity for ferritin
an“gnmu: evident (Hiltmer et al. 1978)
method of sorescenc
Shimamoto et al. 1975 demonstrated an 1n
tased permeability of the aortic endathe
ummkbﬂ"’mfﬂfﬂrlgcmdbﬂ._
poproten when the monkeys were treated

dothal,

J




with mtravenous injecbons of dyfferent pres-
sor drugs inchuorve of anglotensin IT for a
few hours.

aible to d

Hitteer I, Boxtrt Al, Reus, G & Mo
R. H. Studis on protein pamtyge throegh
arterial Lab Imese %9 5%

346, 1973
Bythued]ﬁumtnxthod:uhubcenpm— S Reters A E & Helr T M. A wopke
Tate an d per fl for ] determd-
of the mortlc endothelum for pluma com- nation of sortle ] Appbed

pooents in anmmals with acute artenal hyper
tenmon. Hypertennion s a risk factor is thus
in agreement with the sudative theory of
atherogeness  (for liternture see Hoalton
1975)
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THE DIAGNOSIS OF CANCER FROM

BODY FLUIDS

A Comparuon of Cytology DNA Meassrement Titnud Culture Scormng and
Trawsmusion Aicroscopy

H. Karviargva! ] Poserfert and T Budsmar®

Departoent of Pubology Postyradusta Medical Tocitute, Prague, Corehodonekds
Department of Patbology Unhendty of Uppals, Uppeala, Sweden;
Tt of Pubooagry Dicesss, Universty Horpital Uppetda, Swrden

Krivizkene, H, Pontén, ] & Bidodsl, T The dugnoss of cascer froen body fmde A come
parisn of cytobogy DNA mearsrenwnt, thwoe enlture, somaing atd tramummdon
Acia puth miersbiol mand. Sect A, 8 435487 1876

A enoactwtive series of 70 cxudetes fram 4 patients with clinkally spected malgnancy s
exsioad by sywlogy cytophotomettic mesmraneat of DNA, thoct-term el eolture, scanning
o trenwniston ehttron witroscopr [n seven petieats {21 flakds) the preseacy of malignant
diarvm wat verified Malhgrant and beuign cases were comrectly dlagnosed by combupation of
crtalogy nad DNA apalyses. An abbormal DNA profll defined by 210 per aat oflls with
>1c DNA ok single cells with >8c DNA was only seem in malignant arodates, Bhortuerm ol
cuftire with weanning electron mucroscoby could distingush between Irmphoud clly, histiocyses,
Ginobdasty, tessthelial cef and cancer cell Only caserr ool had prominest microvil} o
thaix eurtwen. A (utere larger sedes will explore whether & comblnation of cytolagy and crto-
whtamaric DNA etimaton almne will mapeen s the dingnostic accuracy 10 the mrme wheianiia}
degrae &y this pliox sudy wondd smgpest.

hey sonde Plemrgl effumoty cytalogy DNA mearocrsnts thson cultare  woanming wiero-
®opY  teanembwion mcroscopy  plevral carcinosh.

J Pourén, Departmamt of Pathology Unherslty of Uppmls, PO Box 333 3.731 22 Uppsala,
Tnaden.

Reaned 44076 Acorped 111076
Akbauth cancers dagnosed by sexous eliv-
04 are seldor curable (15) and the aver
I wrnal wme of patent with tamour
el in body fluids is very shore (13) secw
e diagnoes of malgmancy remams on ko~
Portant gral. Recent stwdbes have deadt with
apphcatson of varous pew methods, DNA recert Atrmpt to improve the
Mexprements have betn found of yaruble  acarrcy may be that each unglt method
vahe (4 11} Transumeon cectron mire oaly bas & mangoal wlfuence, The pllat
%59y in combinauon with conventiom) cyto- sudy evalunier the respective merdts of v
logy has been claimed to be of value iy se- el trebauques appled nmulapeouly o &

scniptve toad (9) Cefl culture (5 21) studies
failed 10 demonstrase

celix. One rewson for the lumted succes of all
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TABLE 1 Material of Fresh Fluids Studisd

1 MN 8lyean ® 2
Almam 3 blo, mammary sdenocarcinoma
2 HN 32yeann 8 2
Aboam 3 Bo lung adenocarcingms

3 LAO #4yean ® 4

s hio, marmrmary adenocarcinoma

4 OS 67yan & 6
Abram 5 bio, lung adenocarcinema

5 GE.Byan® 3
antopry ovarian sdenocarcinoma

6 Gl .32yean ¥ 3
pleura bio, mesothelioema

7 HC.72yan 8 1

Abram s blo, colan adenocareinoma

of Oncology Univendty Hospltal In Uppaala,
Collection of fluids wxd cell separetion, Phpi
clams collectnd the fluids b serile
bottles which wers Jeft standing for 1 24 hown w
allow cells to setile, Mort samples were procrred
within 2 hours. The loose sediment plus adjacent
fluld was barvesied by pipetts and conceatrated
by contrifugation (1300 X g for 10 min) Uroally
flulds were haemorrhegle and the Fleol denmiy
gradient method (10 28) was then vwed %o foooms
red blood cells,

Preperation of cpelegic tlides Cell Libilly am

Tha eells were alr-drisd and stored in a desceator
Lmﬁ]mlning.TwodiﬂnmxmhvdJlmnd
metbod and  ethidmo-bro-

Total malignant {Inids 21

Total benign flnids 49
DNA

Total number 70

1ve aeries of d The foll

four special methods were used Cymﬂ\nro-
metnc DNA determunation  short me  cell
culture, scanning and transmmuon electron
micToscopy

MATERIAL AND METHODS
ﬂmﬁw-pkmdmdﬁmhubnﬂdcﬂmm'hl:h

clinkally wer of malignancy wers stod-
led (Table 1) A further fifteen exudates where

of Pulmomary Disass and frum the Department

mide staining ('T-hh!) Slides from old exudaies
were deatained according to Zetterberg & Evpoal
(su>mwhkhlh-?culxmmhod-='gvg;‘_

grume 2c DNA  alues o diplord human periphent

TABLE 2. DNA Staxing Maetheds

Feulgen method

! Hydrolysls in 4 M HCI at 23 C foc 40 min.

% Wash in 0.1 M HCL

3. Stalning with 0.2 per cent pararoanilne solutlon.
n 1 per cent potesmum metabimiphits and 0.3 AL
HCI for 2 hrs,

¢ Wmh 5 min1n 03 per cent Na H30 In 0.05 M
HO for three hry

5 Wash 5 min m 30 per cent, 70 per cent, 96 per
cent and 99 per eent  thanal

6. Wash in xylenecth ol 1 1 and 1n purs xylen.
7 Mounting in ghyerrol

Ethidhmm-bramid  stalnmg

1 Incubabon In solution of nbocncleas rrmcb
e pancress (30 usits) for ona bour &t 37

Ht
L Sualning with ethidhum-bromide (10 24/
I onum'rm.ndonm.a.xu

3 Mounting ia staning wl ton
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Hood mphotytes were waed a3 8 standard during
exch memrement.

volated cells were seen m our cases of mam-
mary adenocaranoma and the ovaran adeno-
coranoma. The case of cvanan cancer con
tned, together with nolated vacuolated cells,
2 hagh proparton of dplocciutar forms (23)
wioch conwsted of two tumour cell separated
by a hrge vocuale (Fig. 2)

Compact chuters of cels were seen in
mamumary cancers. Rosettes and gland-Tike
structures were observed 10 ovRnan cancer
Lung sdenomranoma did pot show any pro-
pounced tendency to form Jarge cell aggre-
gates, but groups of 3-6 cells 1n rows (Fig 3)

A weful dstinctron between meso-
theln] cell and eancer cels could be made
by observabon of ther surface strircture.
Bengn mesotbelial cells were smooth whereas
cancer cells had an uregular hamBke pe-
miphery (Figs S 4)

Tussue Cultures

The cell vabibty of the sarting material
was bigh, ranging between 70-90 per cent.
Body fluids reguiarly contained mesotheinl
cells, lymphold cells, deucocytes,
mdblu!dceﬂlnndﬁbmbhm(}‘ig 5) even
if they did not contan eancer celle The dif
ferent cell types were dutmgunhed .
mumber of propernes (Table 3)

All Linds of mabgnant tamour cells showed
better attachment to ghw than o plasnc,

were re amifysed fn an attempt to find dn-
tmctve features which would facifitate den-
of the peomary ongin of the tumour

Mewothelial cells from the pavents without

were round or oval, with large
ot excentrical nucles with fine chromatin
5d ane or two muckeoll The abundant cyto-

wa1 eosnophil of Wightly basophil

Nuclear  hyperchromawa  and  wreguiar
chromatn pattern were important abnormak
1583 acen In all omoun but ovarun adeno-
Qromoma  thowed the most  prom nent
ange (Fig 1) High umbe ot &

A y and ecanan cancer cells attached
within 48 hours lung adenocarcinoms and
tdmnnmmmdmnqubnupm

long in suspention.

The only duference between bengn and
mesothelial cells was that attach

M(dd”h""“"mmﬁd.o(hm

the behmdour and the
morphology  were

Cancet cella forned groups, often omltat
ing glandy \'nrhbﬂiryu[cgndm',hlpad
?}’f“"‘ and nucleus were seen

. 7 8} mitoses
h’“tno([xvqmm}y were observed {Fig 6)






TABLE 3 Properizes of Exudats Colls in Shert Tarm C Usts

Attachment to Sarvival of Muldpl-
walld sabstanca attached cells Morphology cation
Led bioed cefls No - - -
Lescocytey No - - -
Fwohlts Very fast, within a fow > 1 month Spindle + +
hn
Mamothelly] el Within 4872 hn o~ & wreky Spindle, round, hone sboe +
Fbocytx Slow uwp to | week < 1 week Epherical, herniwpharical +
Lymphold oells Slow upto 1 week < 1 weck Roand, cogten +
Orectra csoeer calls Tast, within 2448 hrs One ox two wesks Cell clusters or ++++
Mmmary cxncer cells Fast, within 24 hre UptoBweeks  Gland-llke stroctrres + 4+
Lucg adewocarcinoms Very dow up to One wetk Cland-ike stroctures + 4+
o 2 wecka
:uihmrdmm Skrw op to ] week < 1wtk Gland-ilke structures +
Mexohebons el Faat, within 24 hrs < 1 week Spunxdle, round, borse shoe +
Cancer colls umually dred withm ome or  cancer cells could be dutinguished. The
o weeks All cultures succumbed  spindle shaped fibroblastt had an ahmost
“m"(‘ﬁm.lp]lmdybmme woooth cell nface (Fig 11) and a few re-
% bad bern present already in the orighal  traction fibres attached to the bottom of the
aradate, Petn dubh. Lympboid celks were forming
chm d

Prietn In oeedan cominossa,
m)w"“"“f frreqeiar crtoplramis oatiom
ey, thes eells from normel meso-

Ore mygn. x 100, Tmmersion ol
Pt 2 A diplocetiater
[ form fram cam Ko. 3
dom o 0) Orlg, magn x 100 o
LEES

Carcmen alls from leog adeso-
e g Mo 4) Orig magn. x 100, Tm-
S‘:‘ TRl celle from overtan carcinema with
Orlg. of hreqular

=M X 100, Lmnersion o,

run parullel to the cell surface (Fig. 10) Be

nign mesothelial cells (Flg 12) were ahghtly

lens villos than the maligrant ones.
Cancer cells bad a sriking villows surface,

mammary adenocaremoma (Fige,
13 14) where the variable kengihs of vil
were rkabl

Lung ade i and
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mmnnrymnc:rcdhbemmefhtrmed.’lbe
evartan cancer cells had a tendency to remain
whenaal and weore coversd by numerous,
wtber regular thick and short mmerovilh
(Fig 15)

Transmusson Electiron Muroscopy
Bcrmnndxmhgmntmaothzlhlcdklnd
abundant cytoplaum with wregular cathnes
Cytoplasmatic processes were short and bhunt.
The hatlocytlc cell membrane wax mrregular
with cytoplasmatic tidges of different width
and length, runmng in vanows doechons,
very often parallel to the ceil surfaces. The
plawns membrane of all cancer cells was
covered by numerow villi slightly different in
hiferent case, Specimens from both cases of
bremst cancers were covered by numerow
thin microvilll of variable Jemgth. The ccll
k of two ad i of the
Wung had procunent microvilh of varable
lergth and width. In our case of ovanan
cancer the cells were covered by microwilll of

In GI (11) I however ouly mesothrlial
cell are scored & higher of etls
with G2 and S valoes may occasionally be
seored (Fig. 16 panel b) But even in these
nstances the proportion of mesothehul cells
ws pever sulficently lugh to gve >10 per
cent DNA values outstde of 2 == 0.2¢ 1n an

when >10 per cent of umelecied celh showed
DNA values outnds of 2 &= 0.2¢.

Dufferent types of sbnormahties are fhn-
trated 1n Fig 16. One type of aboormaliry b
wen m panel ¢) showing many celb at 4c,
but 0o cells between the 2¢ and 4c peala
‘Thus peobably represents » mmxture of staton-
ary normal cells and malynant celly. Panel d)
demonyirates how malignant exsdates may
have an extremely broad spectrum of cells
with DNA values mnging from 3-16c,

In il casep of malignant humour the DNA
proffle was abnormmal. Moast of the cancens

rather short and unifarm kength, but varhable
thickness, Cancer muckr were pleomorphic
and often contained rrregutar nucleol

DNA Mcasuramints

Most cells (>90-85 per cent) m pleural
and pacitic fhuds of non-neoplastic ongin are

Fig 5 Appmaraace of eclls from beplgn exudaies
{n culture. The upper werow polas ot & mesothelial
ol with & well devcloped

Lower mbeane.

Fig ¢ Lhlag ovarian cancer el (case No. 5

dhree days afier explantation. Nots )

wihviy Tavty

Orig g x 40.

nﬁ;zr:m!ﬁ:nurm(mnag)m
explaatation b calture.

M'hh-iumm“ Fplihetinlihe

#ot wprtad om (e plaiie

x 4.

fu & Loy cells

A ey
ik large xockeoll be

s x 49, Yy be discerped. Orig.

B Am ek mcradeed wnad. Sect. AL B §

ined eelly wnth plocd and Jugher
DNA content, caly the dvarmn cancer (seo
case No. 5 Table 1) had a dominaner of
near tetreplosd celh. The case (No. 6) of
maligrant meothelama showed sirikingly
areuplord cels. Cells with more than tetma
plold content of DNA were pever recorded
o the benign exadates
Fifteen sdditional cases observed in old
slides from patients in whom 2 dmgnons of
ancer from body flmds previowsly had been
eytologucally estbliahed were investgated. In
all instancey the diagnoms of malignancy
could be venfied an the bass of abnormal
DNA aloen,

DISCUSBION
The mam chjective of thh pliot stady was to

test a battery of different methods in a small
series of comecutrye effupons m order that

dally dugnestic we could be tingled out.
The dagostic accuracy in the present se
rectly dingnosed. Amoog the benign cxudates
m{mmmqu N
461
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et cases were a high proporton of sam-
pit (60 per cent) where routme cytology
e me to & suspiaon of malignancy (Pap
1T} In move of thewe fhuds ded subeequent
{ollowup dmclose any malignancy and 1n

ctlh were evadently

pect the smp
wainly “activated™ mesothein] celly, 1. large

cytalogy was mconclusive, Case No, 5 (Table
1) Dhustrates thu pomt. The patrent's hutory
soggested lung infarction. By way of soatme
cylogy several exudates were evalusted a3
“Hightly surpeiows” (Pap LT) Cell cultures
of the mme fluids did, however show attach-
fng, rapudly growmg cells of the type seen fo
Fiz. 6 DNA mesnmements showed & high
proportion of 2¢ (pear tetruploid) eells, Call
cultures, DNA messurement, scarmng and
trangmmaion  electroa microscopy thus re
vealed the rue naturs of the cells, The au-
topry discloged ovarmn cancer with only dw-
crete Il of the p L but
hexvy pleural carcinois.

In the cwrrent semies each pabent dud at
Jeast on ome ocoasion present an effucon
whers puffickent DNA abnotmalihes were
pleked up in the mmple of 25-100 celk. Tha
1, however Dot true of each ongle exudate.

e-
spousible for the high degree of dimgooric
accunaey recorded The DNA meanurements

———

Fit § Beugn impbod cefle which are rownded
4 e ered by maerom VK. Oly. megn. x 1900
Fig 10 Typieal appesraace of & histocyie with
Tog eniended oytoplesoie xod § Lamel-
latrd mpper parface. Orly, magn, x 10000,

Fle 11 Stghtly \Jous spiodesheped

ik & fow rdgn peradel w0 fn Goeoblust
magn % 1000 kg axh. Org

P 12 Polypooal beaign
"‘mnﬁrm-mhnxw,u{" erll whh
w

invohed 5 random mmple of nucle. The
Lcch-uiqu:muldtherdarenmplckuplmﬂ
proportron of tumaour cefh In the present,
relatreely mall momples of about 100 eells
Cell cubture and subsequent exsmmaton by
scarnmyg and yrammomon eleciron micto-
scopy on the other band, are sclective be
caue thoy are based on the mmor fracton of
celbs which attached to the cover gl From
ths pomt of view the methods complement
each other, However cell culture and SEAL
are time conruning, comtant super
vision and are more elborate. In this senes,
no sddinonal case wat added to the list of

Ig by these p Thuws, 1n
the routme, DNA measursment would scem
to be mufficent to prck up reahgnant exudates
with substandally better accuracy than cyto-
Jogy alape. It abo has the dutinct sdvantage
that old slides can be re-cxammed (30) A
senies much Jarger than the present, however
i requured to explore tho full potentl and
coafidencs Emts of DNA deteymmapon of
cells m body Gudde It o poseibls that dipled
tumnours will be encoumtered which will reg
nter 23 fabse negatve results (4) However
chromosome deta indicate that these nout be
rare False poutiie cancer diagnoses cannot
be made ;s Jong as one of the followmg two
criterm are fulfilled 4) > [0 per cent of ran-
domly smpled cells with >2c (11) or b)
any cels with octaplid and higher DNA
valuer,

The ovarfan aarcinoms cells were the
onet cxclunvely represented by near 4c DNA

ceﬂ:xnﬂuﬂ;btv!hmdauqbedmm
aspects, inchudmg cotical comments and e
cvaluation of & buge gumber of old slider

cremorsn ceflt were vajble already under
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Fig 16 Interoellolar distributlon
of noclear DNA content {ethidhan
brocilds method) Frequency as
functien of DNA content.

a) Homen peripheral lrmpbo-

€) Exndate from patient with
mamitary exscinama
Case No. 1

2¢ 4c 6c

Tght micromopy and the difference becare
will more promment by scanning and trans-
miwion electron eqmnaton.
Body flulds are comverpant materal for
fhaeuc culture, becaisse of the high viability of

Fig 13 Lung sdrnotardooma ofls {cas No. 4)
Detaely slflovs wpper sorface dustiagmbber thic
malignant cdl from a1l types of benlgn dlementy
cowatered exodates,
e} x 30000,

Fig 14 Mumomary earcisomas cell (cam No, 3)

a villots sarface with somewbat shorter
T than that shown b Fig 13 Ong mam
X 6000 2y % A,

Fig 15 Qrarian carcinoma cefls with viows sar
faces. Vil are short amd sormeiiones beafhike. The
ol My prraboed o rowded ghape. Orig. magm.

8c 10c 12c l4c 16c

d} Exodate from patent with
tung
Clowm No. 2.

cells, bugh nuumber of exlly, sbghe fbeoblast
contamination which can be still lower if the
dennty gradient separation method n wed,
and beraum of poaibllities to cbtniz multiple
eihuons from the mme padents (10) Cell
from tigue cultures can be wsed for further
morphologicx] exanmmaton of benlgn and
maligtant eefh (5 10, 21} or they fan be
wsed {or 2 number of expenmients (6,10,29)
The Main problemn appears (o be dentuficn
tion of batic cell types, including the arign
of crl. Another practical problem which we
’““"““‘"Mﬁ“mvuyormbymym.
plasma, although 2 spectrum of antibuotics
was ed. All our culturs died wathua one to
eight weeks and we (affed ty establish

nent cell Eines (29) permm
We have found only ome decrption of
canning microwopy pictures of the cells



from effusions (9) In thet study certain cel
types were morphologically dufferent from
those described in the present paper This
can be explaned by the high vaability of our
calls and the wo of muproved foation and
preparition methods (3 5) mcludmg critical
pomnt drymg The surface structure of the
present fymphaid cells was nmilar o thas of
P ly described lymphod eells m cul-
ture (25) “Hauy” cytoplasmatic outhnes In
adenocreinoma celly could be followed by
all morphological methods wed, We conder
differences 1 cell surface chamcterivde of
cutovated cells sulficient to dutinguuh adeno-
caranoma cells, hmpbod celly, mesothelial
cells and {ibrobluts from each other Scan-
ning mocroscopy 18 taner and quicker than
tranxmmon electroo
mens could be examined within 48 hour
after flation and & much better survey of
the cell surface was also obtamed.

In the present seney, cytolog eoanmna
‘tione were very reluble if complemented with
DNA measuremnents, which was pardeularly
mportant for the duagnoily of uncertun cases
(Pxp IfT) Ay regards a selected nurnber of
casc, tiynte culfure and scannmg microscopy
of tumgur celly n recommended not oaly for

eal wtudies but slso as » sutsble
subject for & numper ol expenmenn.
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Acta puth. microblol, scand Bect. A, 84 468476 1976

FIBRINOID NECROSIS OF
THE EPITHELIAL CELLS OF THE SKIN

I Sturar
Department of Dermatology Karolinuks gfukhnet, Stockhotm, Sweden

Simegt, T Fibrinold necrosls of the wpithellal cefls of the skin. Acts path, microbdol. sand
Scct. A, 84 468476, 1976.

It has been shown I previows studies that flhrinold necrods not only occup o comnerthe
timne and in vemel wally, but can also be observed In the Hyver cells under spocial conditions
and e afwo be provoked cxperimentally [t was cbeerved in the present stady that coviadn
dermatoscs (cases of the herpes group erythema mmitiforme, drog eroptioms, Lyells toxk

epidermat tyais, pltyriasts Iichenmdes acute, and akin affected by UV rap) were amociuied
with “eosinophilic necrosis™ In the epithelia! celly which gically ded 10 the
fTorinold pecross of the cannective timus and of the lver cells described provowly Berkie
taxde, infectious and septic condt cirentatory disturix (hypoxis, anccis} sppear to

mixed parspeoteins b emphasired and reforencs i mads to the role of & mised
{“keratndlbrinald ) which k formed in the couree of the regresdre procem and 1o which the

morpbological changes may be attributed.
Key words Netrods, fbeinold  epithellal cells akin,

L Stimegi, Dx of D: Karolinska 5104 01 Stoch 60 Swedm.

tecetved 2.be.75 Actepted 20v 76 MATERIAL
It has been shown in previows studies that ¢, Lers con where  fihrmold necrost »a
1hrnord necroshs occurs not only in the con- wmmdmwmdmﬂ
wectve tawae and vascular walls, ze has been
lescribed 90 far but 1t can abo be otserved
n the parenchymatows cells of the Irver under o |aforme, tecoderm
pecual conditioms and 1t may be mduced €x oy dren v M Gares of Lyels wode T
serimentally (25) It has abo been found mal Iacher-
aides
hat the venows paraproteirs that play an B o (b of .
actinle were

i
L
E
g
!
i
£
i
!
i
i
1]

n the study described here, an attempt w21 group condsted of patients with pa
oade to demonstrate fibrinosd necroses in .("1‘“’::‘,‘,
ke eputhelia! cells of the skan.
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.-lnﬂ.nmlﬂmsmdvc-d:frmp;ﬂmﬁvdm
perfarterith podom were used.

METHODS

_&yipmwrmmmdmhnlm,mdmmnp,
thlolesin 8 s thodsmine B accordleg to Clewis
L Dabelderns (6} modification wers wed for
b - tiog and The

wetions stafned with hacmatoxylfin-eotin and with
all the other methods were cxsmined cves i
Woodn bght (18): Congo red sabned sectiom
wers also exxmined in polaried Tght.

RESULTS

Since aldan bloe never revealed the presence
of raad it u pot to be
further dmcuwed here, Thionine, Congo red,
mcthylgreen-pyronine, thioflevine and PAS
gave uncertmn results, oaly lncreasmg the
autofluarescence of the farmalin fixed sec
tom (19 23)

Fig | Enlarged, finely scoaler cells In the
of e vesicle of Herpes moeter Hacm.-eoan, X 400
exlls

mrwcleir properties and form a msm oo the
flooe of the vedele by the prof

pepillan o Ing epith Al biotk
eels described ahew a bright red cytoplusms. To-



In the necroblotic cells, all Intermediate hues be-
ncmrrdmdb!\xlreuhcrvtimmlhuteﬂ
is cither b in
th:glmcrﬂa—ndd}ﬁ-ﬂn:,blne-ndmﬂvhnﬂy
red parts alternate. The moderately Iarge inchusion
bodies do not staln at the cell membrane, an ol

“plebald pictures (15) (Fig. 2) Using Goldurr's
2 bulght rod colour It seen In the herny

tranaitions betwoen red and greembhgrey are scen.
If trishroms staixing u wed axy fl orescencs Is
-.acnm

The fodings after fibnx fowizg are a3 follows
Udng I rigert's mothod, horny materal b stroogly

The necroblotic cells are salned only dark or
faintly grey

Flusrochroma. In preparabors rimined with
aenidin orange the hom and primarily keratlobing
cels thow a brght, gold

?
;S ’
T q
,‘ _.i
’~"a('jﬁ" "—-‘ { q
& \1.:
Fig 2 Necrobiotke Herpes xoster sesic

Necrobiotle partions of the roof of the veside the

of the large ball eells In tho
lumen and » partian of the keratiniring cells tha
have alresdy lot thelr nuclesr stammg show

i substance. Towards the bottom, a very clear
mmkmmmh(md,m.ddmyenw
b and green of tha cells

5
(Fig. 3 )

AMathods for wucepolysacchandes axd glyco-
pretads the PAS echen B + or + + in most
pecrote cells and enhances the sutollocrescrmen
of unstuned secthona. Conge red dalning was al-
wap pegathe. In most cases, thionins methpigreen
prromme and Toffs method did not lead to apprs-
clable staming, bat enhanced the sutofloorescence.
After hedem ¢ B demmg the horny materal
and dyskeratotle cells show very bright somewbat
reddish sdver-a hite fluarescence, whereas the necro-
blotic cells I the roof of the cwcle and lumen

Fig 3 blotic cells In Herpes pocier e

show a greenhhyellow to green In
the dead, dec cells, the do-
appears. It o a remarksblo findlng 1 the larger
culls which after stalning aceording to Ladneigs

Fiebald® pictures  presenting  goldemyelioe
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these were pnimary cases, bat some
bwd expenenced nmilar episodes 1
‘h"um:ohevenl,mnmdth:htmw»-
e bad oerurred 3-7 days before the pre
=t tral There were no appreciable differ
73 between cases with and without vesicles.

ot talreqmently . mors or Jeom extensive nacro-
I procew b seem in the swollen ced

i

Fig 4 Erythema multforme. Necrote cetls m tho
epithel layer presentmy Intensve red staining.
Haconatoxylin-eodn, X 400

Ths homogenssed necrotic cpubelial cells asmme
# blpe-red colour Goldner's stain and fibrix seining
yiclded the mme resalts as In group L Using fI ore-
chrom  the seme hots mr those In group 1 are

=L

The finely cacusler U mentioned shove show
the smme fluorescancs a3 normal ephheliom. Ja
fact these ollt orw demaged but i vieble

On the bat of the results obtained m these
studdes 1t may thwa be conchuded that, under
certam a specin] ¢, nk
DecTosu may occut in the epathelial celh of
the skin \'h}chm‘phah"mﬂymmdl
to the fibrimard necrons of the connectrve te
sue, vascular wall and of the hver cells men-
tioned previowly (25) It appeaps that, m
this pecross of the skin, mnother substance
lnendnplay:npm,oummtoﬂug-zmt

n o1

tiow. Thus, Ghbrinad,
kerntin and degradation products enter ap-

parcnﬂymmchnnhbmnh:p.,thatbym
ducing the dexcribed staining properter.
These compounds can be called “kerato-

Gromp 11

Thb group includes cases of [. toxic
epidermal necrolyns and cases ogrm‘ iy
lichenocides acuta (Mucha-Habermann)



The best description of LyelPs ducase 1
that recently publuhed by Braus Falco (4)
who stressed the occurrence of eomnophil
necroses of the type of coagulation- and colli
quatlon necrows 1 the decompoung epithe
lia. Reference was alwo made to the hydropic
and balloomng degenemtion of the eprthelm
formation of vesmicles, acantholysy etc.

The changes obscried In our material were

o
cence. Unng trichroms stemi g, the latter dupley
the Intermediate hues described earller If flxoro-
chromas are wsed the changes are alwo the mme as
thosa {n groups 1 and IL In the cases of Afucha-

chyome maining and in Wood's Light as those de

borny layer and dyskeratotic cefls,

All other results of the vanow stumng
mwethods correspord to those applying (o the
fing three groups.

Group ¥

Thn group inchades the comtrols where
routine stawung shows dustinet keratinaton
in the eprthelum, but no relable evidence of
fibrinowd necroms. The behaviour of pure
fibrin In inflammations and of the fibamod
m the vascular wall in eases of collagenoss
(permarteritis nodosa) will be docueed later

scribed in the other groupe. Thr i dicts Auer
corruspend t  f endlions betwera dyskerstons
fihrinoid wecrons and total cell destruction.

Group IT

In this group the skin of patients who for
dingnostic reasors were tested with ultravolet
Iight to determune therr actime senstvity was
stodied. Development of the method and its
evuluation were carried out by Thyreuon &
W ennersten (27) who abo kmdly mupphed
:he histological preparanons. Bropsties were

corps ronds” and gramu
h\nmnlnm;hmanmmhummnd
of & mam of shrunken ceffy with prieo-

rollected after vunous intervals of yradiati
 Alter ultraviolet irmadiation, a poor autr
fion of the epithelium develop, the protenn
and lipord reserves of the keratnocytes de
creaxe The arcolaton n apparently abo
damaged. In several cuses in thu group the
inely vacwolar cells described aboe were
w0 found. A detailed descniptron of the hn-
tological changes b cutrde the scope of the
aresent artcle.

Firgt, dyskeratosh of molated cefls oc cell groups
i seen. This b followed by the formation of gmall
vericdes which later incrrase in uze and contain
pykmotle epithelial cefls producing reddishryeliow

L) metbod are
f:ld.::y:llw fleorescence If cosin acrrdin otint!



torcnimes shghtly greenush fhuorescence was
e 1f acndin orange were uted  Hhioflama
produced & very miemse hlue-white floores
tence in the affected vesel, Tt by remariable
frat rhodamun R sainng sl showed an
(nterds redduh-yeliow or reddub-white kera-
torlke fluorracence, aspectally 1 the shn
tart ntwo in the affected verel of the other
orgars {Fig 63

DISCUSEION

These and eorber stodies (25) show that a
{brnoed Tecroom may occur under cerun

parenchymal cells of the Dver and rpithelal
oils of Wre akin,

The general caures of tha pecross 1oclude
e and septic conditon as well 21 mfec
tors sad drculatory datwbances. Among
the haner hypowsa anexia appear to have &
wechl ggnifiance {3 10 25) resulting i
the charseteritic epithelial cell chamges
Une form of u furely racwolar ¢y toplerms in the
mediate vty of necrotrote foar (e, in
ythem rolufome, Lyells dneate) The
mmhﬂ\b\mm.w
socy towarhs ordema and o vacoolar expan-

pen of the endoplamic reticlum. The 1
yared tels jose spparently ther abllity to
chmimte water (4sworth) (2) Prbram &
Upham (clt. 23] called thu conditon “wrt-
cena of the cells® The hypecos wmy aho
contribute to the drvelopment of dyskeraton




13 proposed that the name “Lkeratofibrinad”
be apphed to this substance. Thus the con-
cept of “fibnnord necreds™ would obtan o
more general ugnificance 1n pathology

Thls study bas been supported by Edverd Welender
Frnl-ﬂn The author Is indebted to D § Hérd
Le k B. Rob E. A R
Nﬂnu A Thyrecon and G IWemnersten for their
«d in the material and to Mm Af Dak
Uz Mn M Helldés Mn B Swenkolm and Mis
S Ostherg for their sidlled technical smistance.
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SPINDLE CELL LIPOMA
L. Awamvars, LDam, L-G Knosow and J Save-SSomaractt

WldMlLMmlehm

Angerall, L, Dabl, L, Kindbiam, LG & Slve-Soderbergh, Spindls cell lipoma, Acta path.
microbae seand. Sect. A, 84 477487 1976,

A clinkeal, light and electronmicroscople study of 13 pathents with rpindle cell Lpoma w pre
seated Spindle cell lipoma b considered to ba a distinetn Iipatatous tumour histologically char
mfbcdw;m&mﬁmdm:ﬂm-mnqnﬂacdhmmmmdmﬂum
firoblasts, bn » et with varying amounts of collagrn and mocosulstances, The tumous
showed  predominance for eldedy men and al] bat ons were stoated In the postertor peck,
shoalder region of upper back. The tumours vaned between 1 and 9 co, with s medisn valoe
of 5 em, in the widest dlxmew 30d were entmely of almost entiraly dtuated in the sabcutane-
o twwe, A followsp study of 11 pabents, observed for 1-23 yean, confirmed that the ofin-
scal corwo b benlgn, The differential diagnosls b discowoed amd it i emphagized that spindle
cell hpoma & esslly midnterpreted ax mreomm. Three trmours showed 2 pranounced muclear
potymorphem withoat mitotie activity thought to be regremive in rature. The collular chapge
n thess three tumours ere prasimed 1o be analogons with those in w0 called ancient newrd-
femnore and iherefore the name ancwmy spindle tol] liporta s proposed jor 1be polymorphic

spindle cal] Gporas.

Kay words Spindle ol Tpoma ) lpoesa; wolt theos funour  peesdossreomatons kroon.
L. Angenall, Depastment of Pathology Vam Howpital, 5411 33 Goteborg, Sweden.

Recened 19¥L76 Accapted 19 L7868

Spindle cell Eporoa 13 & recently described
type of soft tue tumour characterized histo-
logically by a mixture of fat cells and flbvo-
by like guodle eells in & matrix of collagen
and moucosd material. This hpamatom tu-
moar has frequently been mistoterpreted ;.
porarcoma and other woft tiwve mrcomm
(Enzinger & Harory 1973) Expenence, how-
ever of 114 cases presented by Enringer and
Harvey has tbown the tumour to be perfect
v benign occurring predominantly m the
thoulder-nech area of elderly mala

Thn paper presents a clinico-pathalogical
®udy of 14 patients with spindle cell hipoma
nchuding an ultrastructarnl study of formabin-
fixed temour teue In 3 cases, Three of the

Y AL gk mmcrbed wamd Soct 4 M4

tamours thowed pronounced muclear poly
morphum

without mitotie actvity presumed
to be analogous with the nuclesr changes
#0 called ancrent neurilemoooma.,

MATERIAL AND METHODS

Two out of 14 came were obtained from a Swedhh
ey some 800 cascy of

tiooal 3

casc3, sxamined in the perlod (rom 197
"'dm‘"“'v‘mdhtnwdnrphm-uﬂﬂmi
Dr Ean gor chlef of the salt twos dh iien,

477



TARBLE 1 Clinical Features in 14 Pationts with Spndle Cell Liperma

Cascpo. AR S Amwociel dmsuion ST oeed”
(roemy) () P
yeas)

1 76 M Postenor neck 6x4x28 4 Nooe
2 50 M Posterlor neck x4 2 Nooa
3 a M Upper back 3x3 % Noaa
" &7 M Shoulder right 5x3 2 Nene
3 43 F 2x15 a Nooe
6 m M Fosterlor neck 9xa 1 Noene
7 2 F Right thigh, medial part  8x5x3 12 Nooe
8 59 M Shoulder right Bx3x23 1 Moot
9 51 M Shoalder right sx4 12 Nome
10 67 A Shoulder rght 25x25 2 Nooe
1 63 M Posterior neck %2 12 Neoa
12 31 M Forchead 2x2 <1 Neae
13 7 M Posterlor neck 12x1 <t Name
1 61 M Posterlor neck asx2s <t Maoe

Armed Forces Institute of Pathology Wethington,
DC was consulted In tho first of these cams and
thereby drew our attrmtion to thi tumour entity

later described by Exunger & Hervey (1873)
Tho operathe specimens were fized kn 4 per amt
aolution and embedded In paraffin

of retSculln fibres, and Weigerts elastin method
for studying elastic thwue I tomour vemnls

Alclan hlue (Chroma-Gesellschaft) and toludme
blue stams were used at 2 different pHs, pH 2.5
and 05 and 40 and 05 respoctively for the e

of gh
according to Jeanlos 1660) ns

(bl

testes, type IV Sigma) (Lepp & Stewerd 1965)

Staining war performed sccording to Scett &
Dorleng (1963) at pH 36 with 0.05 per cent
Alckan bue In 0023 M acntate tuffer with the
addition of mcressng coocentrations of MgQY, In
order to determine the “cniucal ehectrodyte concon-
trathm  (CEC) of the dye-polymer bindmg in the
mucokd material. The followoy seris of A
concentrations was wed 00 A 0.025 M, 003
01 M 0235 L, 035 M 043 M 0535 M 063 M
07% M 085 M and 1.0 M Suming tme wm 16
bourt.

thick sections wero stalned acvording to the haema

toxylin-van Gaeson method and with heematorylls
and eosin.
microscopy  about 1 mm sesall
plecar of formalin-fixed tmmoay tisoe from 3 p3-
thents were washed in 01 M sodiom cacodylate
hxﬂnfu24hom1.[hndfm3bunhh‘t-cﬂd
lpacunu-m:nmt.tumldrlnc-mdyhhhfﬁ'r
pH7'i,dthydrlerlnuthnli,emlrdddhEpﬂ
£12 and cut In a LKB Ultrotame 111 One micrea
thick sections were salsed with bue.
Ultrathin sher to grey sectroos placed on coppet
goids were stuined by uranyl acetate sod led
dmn,enmlnrd-ndphowplphedhlhmv!
Inll]cm,t.htdl.nulrrmd.llmmbtd
and the pertinent clinical and laboratory data wert
recorded. Follow np information was avallable B
11 enser

thom et

Fig 1 Shces of » rpladie cell 1 pome
rvy-white, partly gristlnons, girtenusg, seodtms
parent cut-surlsces. Casm 10, x 2%
rig 2 Splndktrﬂﬁ'pﬂnllhmtnllmlnﬂ"d
fat cells and collsgen. Case 3 AL x 3.

12
Fig 3 Spindte cell Epoma thowisg lpomad
rexs Diconllng wlth sress rich in collagea. e %
H&E x 4

o

4 A partly LpomaTke tobubsted spiadle

?-,muwydcumtrdrm the pbcwtancood
fat trwoe, Case ] HAL x 63






RESULTS

Information concermng age and sex of the
patients, anatoruc dustributton, sres of the
tumours a3 well a1 follow up information &
summarrzed m Table 1

The youngest patient was 24 years of age,
the oldest 76 years, The median age wns
61 yearn, Twelve of the 14 patents wers men.

All the tumours were reported to have
been alowly growmng for months or years
cauung no pan, only abght discomfort or
omtaton,

In 4 out of the 5 retrospectively collected
case, the primary hutological dagnons was
sarcoma. Two tumours had earlier been diag
nosed as Liposarcomsa, one as myxosarcoma
and another as fibrosarcama. The remuning
fifth tumour was duagnosed as a locally ma
Irgnant moyxomatous soft tisue tummour

Grose Appearance

The mze of the tumours is given in Table 1
The median widest diameter of the tumouns
was 5 cm. The tumours were oval or spheneal
(Figs. 1 & 2) and 6 of them were of 2 lobu-
lated appearance (Figy 3 & 4) Gromly 7 of
the d well-db d from

the surrounding subcutancous fat tsue. The
other 7 tumouns were poorly delimited. All
tumours were entrely or almost entrely dt
uated i the subcutaneous timue. Two tu
mours abutted opon the skm mnd another
tumour was partly attached to the underlying
fascen. Foar tumours invoheed the underlying
skeletal mmuscle e, The cut murfaces were
greynh-vellow  woft and/or grey white and
firm. Glaterung, partly gelatinous, trambucent
areas were seen 1n 4 of the tumours (Fig 1)

Light Microscoprr Appearance

All tumours were characterreed by a van-
able moxture of small, alender elongated
spindle cells and fibres and bundles of colta
gen minglng  th unnacuolated fat cells
{Fig 3) in 5 tu ours mucosubstances were
abundant, giving tumour a myxommtous
character (Fig 61

In all but 3 tumours, the spindc eell were
fudyuni[mminmnudlhmvcdun}yﬁm
polymorphésm,  The  brpolar
cytoplum of these cells was poorly outlined
#od fogform (Fige 7 & 8) Single spodle
cells showed oae or two small vacuokes withn
Ihecytop]am.Thenmld\nmovaLdnpcd
and vencular with one or oceasiomally tmo
sall nucleoll In places the nuckd were
larger hyperchromatic, tnanguhr or steilate-
thaped with small vacuoles.

Three of the tumouny (cass 5 10 and 12)
differed coasiderably in that they were more
cellular and showed marked muckar poly
marphum (Figr. 9 10 & 11) Many of the
cells m these tumoun wero multmycheated
glant cels with hyperchromatic nucla, some
of which contmned snghe or multiple vac
ucles (Fig. 10) The cytoplesm of some of
these large cells appeared foamy or va
uolated and there were hrge tumour elh
revealing small hyperch
nuclear fragments as seen 1n karyoerhent
Mitobe figures were pot observed in any
tumour
The number and dstribution of rpindke
celb varred conmderably both withun differ
ent arcas of the same tumour and from -
mwrtoumnur'l‘helpmdlecdbme.fﬁ
the most part, haphazardly dutributed. Ia
two tumours, the spindie cells showed a tend-
ency to be armanged in paratlel bundles (Fig

o
Fig 5 Spindla cell lipoma showmy & mivtere
Tat cells, epuodlie e€ils and eparrly Tachbesl
bundles of coflagen van Gleson X 0.

like spindleceih sod colleges o a promacdd
mymmtcumuix-hhmnnn—andnrdld
eells. HEE x 120,

Fg 7 A parly relathely
npfumm ahacuol ted fat eolls and wpinde
cells with amiform, elongated puchi and bipelit

cell lar spiodic el

Fg 8 Uniform clongaied spindin cells ihowist 3
tendency to parallel armangement
Mhees. HAE x 250






7 & 8) In one tumour the spindla cells were
closely dtuated around small vessels.

The adipose tiwue component of the tu-
mours wal promin in all but 5

coanse giving o pkmform vascubr mem
(Fig 12} Some tumours abo showed vider
venels up to 2 mm in diameter compoed of

m 2 of which the hpomatow character was
obscured by the numerous spindle cells, in
the other 3 by the corspicuous collagen and
abundant mucosubstancex. The fat cells were
univacuolated, mostly umform m sze with
small penpheral nuckes (Fige 5 & 7) In
places the fat cells were more polymorphic
but showed po atypicalty of the nucle
Mingling with these unrvacuolated faot cells
were multrvacuolated fat cells, some of which
passensed large and somewhat

anc nucler However no multvacuolated lrpo-
blasts were encountered.

‘The collagen was hapharardly dustributed
throughout the tumours, exther as molated
delicate fibres m close proximity to the spindle
ceth ar a1 homogeneous or fibmltar bundles
of varying alibre. The collagen was abun
dant and formed the predommant compooent
of 2 tumours and was more delicate and in-
coaprcuous 1 6 tumouns In 2 tumours,
thers were urcgular areas of homogeneoun,
hyalin materal

Five tumours were of n conspicuos mvxo-
matous character (Figs. 6 & 12) wrth muco-
substances which stained poutively with Al
can blue at pH 25 and metachromatically
with toluidine blue at pH 4 0 Digestions with
testicular hynluronidsse or lowenng of the
PH to 0.3 abolnthed these stmining reactions
thus mdicating the p of hyaluronk

not mmooth muscle trsue in the verel walh.
An organtang thrombus was found 1n ove of
these vemeh, Two of the tumours were more
or kem dvided mnto separate lobules by
regular vascular spaces of th type.

The tumours were completely or predom-
inantly stuated subcutaneously and appeared
farly well creumsceribed. However there was
no ditinet encapsulaton Four of the tu-
mours extended through the muncle facu,
down into the underlymg muscle which was
nfiltrated and fragmented by the tumoan
and showed atrophle muscle fibres and pro-
Lferation of the sarcolermma (Fig. 11}

Electron Microscopre Appearance
Tumour tsue which bad been presened
specafically for clectron mucroscopy was sal
available 1 any of the cases In 3 pabentt,
however formalin foed tumour tseue W
washed in a buffer and postfixed In osfum
tetroxade. The preservaton was poot In 2 of
the tumours, but in ope tumour ceflubsr
talls were relatively well presenved The -
mour thue in all 3 studied tumoun etk
spundle shaped cells frequently armanged
parelle] merging with atrmdant collzgen fibe

acid and the absence of sulphated glucose
amunoghcant Using stuming with Alean
blue according to the Scott techmque, the
of the mucosubstance was visible up
to 0 [ MgCl alo indicating the presence of
hyaluronic acd. In all these myxomatown tu-
mours, there were numerous mast cells in the
ruucoid matro
Mot of the tumaenrs were poor In vemeh,
partcularly 1n areas of a lipomatous char
acter However the mvvomatons tumours
showed numerous, small capillary like, vemeh
measuring 3~ nicrons in duameter These
vessels frequently 1 1 an wrregular branching

Fig 9 Bpisdle cell lipocsa w th haphersrdly &
r-:;tdlp‘hdl:ctﬂs,nmnu!‘hkhmh;;
polymoorphow, dark sainlog  ockd. HEEY
Fyg 10 ﬂhbﬁm-‘nh;h;d::"dmlhnnwu
trated In Fig 9 (cao
.pudj.cemmdmummmum-h:;*
nmclel, ona of which ls yacuoiated. HEE X
Fu "
Fig 11 The derp portion of the tomeut 8
-.:.1 10 growing within stristed muscle, IILE X 0
prt
Fig. 12 A bighty vascular area of & myzosd
nl" qﬂnﬂcuﬂﬂpoml;bovtumﬂnpal]l-‘:;
E'ke\znfhlmn[vdhlpkn!mp:ﬁﬂl-
x 120
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te, looeely arranged, ménacelular il were
enconmtrred m some celh. A fow tumour cells
contained mmultiple droplety of lipid xppear
ance (Fig. 14) No besement membrane-like
material was {ound next to tumour cells The
collagen fibees showed characteristic crom-
bundfng

Same celb 1 case 10 duoclosed, however
frregubardy-formed nucker where the puclesr
membrane displayed deep folds and projec
tom the fmpresdon of segmented or
multiple nucler (Fig. 15) These cells corre.
spond (o the cells men at light
mieTowopmo eamination In cases 3 10 and

Fig 14 Muhipls ewcriophllic dropiets of bipid ap-
PAtInce within  tomowr cell, x 3500,

Treatment and Follow-Up

be found m either of them. Follow up in-
farmation was available In 11 panents whose
fallow-up ranged between 1 and 25 yean
with » median of 4 years. The additional 3
patients have been followed for les than one
year Al pmtients are lving and well and
recurrepces o metastases have not appeared
in any of these.

DISAQUSSION

Spindle cell Upome appean to the suthon to
be a datinctrve soft timoe tumour of a falrly

ie hi ical

PP How-
ever there are, a8 1n the present serics, varis
tions m cellulanty in the amount and dutre-
butyen of spindle cells, fat colls, and collagen
both within different areas of the mme tu
mour and from tumour to tumour It ® ym-
perztive to recognme all the microscople vard
ations 10 tha type of tumour because 1t may
otherwise ewsily be mmmterpreted as 2 soft
e sarcoma s was the case m 4 out of the
3 retrospectively examined cases

Twonmmwmorngmaﬂydngudm
lipasarcomas. Highly differentiated fbrosing
Lrposarcoma » of & muxture of fat
“n'n"dﬂdllsmlnthurypcdnm
nounced cellular and nuclear polymorphmm
than m spindie cell hipomas and multvee
uolated Tpobkists are present (Esmger &
Winsloce 1962, Aexdblos et al. 1975) Mare
er the distribution of the collagen bundtes

in the sgindle cefl lipomas 1 characteristically
oregular

Spindle cell Hpomas of & prominent
clearly

matous character are dustl Bable
from myzoud 1 by the Iack of

posrTomas
smultivacuolated Tipoblasts and pocling of the




mucotd substance (Enanger & Winslow 1962,
Amndblom st of 1975) It » of mierest that,
h:\unel:mxo!themvmxd:pﬁndkceu
lipomas in the present scrics, the vacular
Pattem was sumilar to the plexform copillery
pattern found 1 myxoid Liposarcormas (&e-
anger & Windwr 1962 K ondblom o ol
1975) Histochemical charsctermation of the
mucorubatance does pot belp i the differ
entinl diagnoss mnce both hmonry contan
hyaluronsc aad and Inck sulphated ghyeose-
aminoglycans, Furthermoce, unlile spmdle
cell lipornas, biposarcomay are unnlly more
deeply ntuated and are Iarger 1o e {Kind
blom et ol. 1975)

Conmdenng the difficulties irvolved un
dddferentation between puidie eell Ipoma
and hpoareoma 1t 1 meTesting to pote that
we have seen 2 Liposaretanas which hustolo-
glenlly revealed areay mdistinguishable from
spindle cell bipoma. [hee 2 cages have been
briefly described previowly (Xindblom et of.
1975) One of the 2 Lpomarcomas ako thowed
r£25 of & hibernoma like appeamiace both m
the prmary fumour and tn the Tecurrence,

The dungnows of myxofibrotarcoma was
fuggested for one tumour in the serses, Myxo-
fibroet reoma may be difficult to differennate
fmmmynm:tmuxpmd}emﬂl}pumnunn
m 3 tumours m the series bocause both tu
mourns are often nodular subcutaneously nt
uared and oceurring clderly patents, How
arr

to be publubed)

' nm'Plﬂd‘etrlllxmmthemu
sbowed large vascular paces, capillanes en-
cloxed 1n dense, homogenous collagen tissue
'"dml’"’d‘mmlnﬂvmnpmcdcf mono-
morphic spindle cels wath o tendency to form
panalied rowa In some rexpects much apindie
cell Lipomts may appesr amilar to neurs
K and benmn b pericytamy.
However there wat no palnading of the
1udnorbrahnnrmmunyofﬂwnnmun
in the present sene a genenally appears In
neurilernmomas nar 1 there evidence ultm,

s

Wofceﬂuhrhumntm:mh—mn
and/or unmyelinated oo, s found 1y fo.
mmmu{rtunluﬁwn(pu“.,klw

1965} Bemugn haemangiopencytons may m

VACUlAr structures can be olmenved sane-
where n these tumoun (Enringer & Smuth
1976) Furthermore, the spundle cell Ipoms
contun unrvacuolated fat cell which do not
ppear i peudlemmoma and haemangio-
pencytona,

Three of the tumoury (cases 5 10 and 12)
while posessing the same bape features m
tl'u:mmmmg tuomours {0 the serve, showed
meﬂnentnudcupu]ymphmnndbw
chromatia. However there wat no mitote
actrvity and some of the nucler showed wae
uwoles of ngoy of karyorrhexs fugpestmg re-
gresve changes Other apparently bengn,
oft tmeuc tumours such a3 anciens neurk
lemmoma (Ackerman & Teror 1951) and
myxoid polyps of the vagina descibed by
Norris & Taylor (1966) show shmitar muclear
changes. Lestons demonstrating such changes
are cadly muinterpreted as palignant -
mour. Ancient pewilerupomas may show
wmo resemblance to these dhc;:

indle cell lfpamas but the presence
:}:Jll and the dutribution of collagen fibres
and bundles m spmdle cell bpomass belp ©
diffrrentiate these two tumours. We feel that
ancient spundle e+l Lpoma would be an ap-
Ppropriate term for the polymosphow spindie
¢ell ipoma with respect 10 1ts presumed ana-
logy to ancient neurilemmoma

Benygn proliferative  (preudosarcomatow)
lesione of soft tasue such xa nodular frcktn,
which often has been confused with sarcoma
(Allen 1972, Dahl £t o 157> rmyinﬁ
casey Of 10 some arcas resemble xpadie
Lporma. However the spndle«haped cefls o
cuming 1 nodufar fascuts arr more skender
S-shaped or wavy sepanting  mafl clefts oc
slit-like spaccr. Furthermore meas with peo-
hferntion of capillanes, often mdwally ﬂf;[
ranged with extrovasated emhmcylnm‘;rd
as inflammatory cellt arc often enconn!



in nodulr fscuts. The dumpon of tumonr

The ultrmetructasl appesrance of the
sprodle cells was, In sprir of the formalin
fixston, wifioently well preserved to appesr
smilr to moderately differentated mesen
chymml cells in tendon, later differentiating
fto mature, move typieal fibroblasts (Green
lee & Rosy 1967) This wmilarity and the
abundance of mtersitial coflagen ruppocts the
oprdon held by Enamger & Harvey (1975)
that the tumour celis an; fhroblasis ar cells

Angereell, Lo, Enerbldck L, & Kautson, H.. Chou-

d.m-m:- of xft tmue orighh Cancer
(Prulad) 32 507-513 1873

D Al I, Angervell, L Maganzon § & Stessr B.
Classzea! and cysie nodular (sactits. Pathol
Eur 7 211221 1972,

Eagager F Al &k Herwey D A-. Bpindla cell
Yipoma, Cancer (Philad) 36 1852 1839 1873

Enzinger F M & Swdth B H
cytoma An enalyel of 106 csser. Hum. Pathol.
7 61-82, 1876,

Earager ¥ M & Windew D ]

Figher E. R & Vwursi, V' E. Cytogeneas of
s ( 1 ) e

4 ATk and d £

closely redated to fibrobisgte. Thus, the spindle
cedl bipomx 1 composed of Ghrohlast M celly
and highly differentinted fat cells which pos-
ribly reflects the capacity of mesenchrymal tu
mour cells to dufferentiate in different diree
tiom, Le. cels with fay ncoumulabon and
collagen producton, Chur findipg of spimndie
shaped tumous cells with. lipld droplets tend
sppoct to such sa oplojon.

No recurrence was encountered in any pa
tient m out serhen 1n sprte of the fact that the
sumgieal excaon of the tumouns In 2 patenn
mght have been incommpletr. The rosults con-
form with the findings obtamed by Exouger
& Harvey (1975) va. that the clnrcal course
o patrents with spindle cell Iy b
fectly benlgn. P P

Sappored by & rewarch grant fom the Swedih
Craerr R glsiry (350-BI3-05X)
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GLYCOSAMINOGLYCANS OF CARTILAGE
AND BONE TISSUE IN TWO CASES OF
OSTEOGENESIS IMPERFECTA CONGENITA
Bezwor EROTLLDT and Awores Hyore
Karolinske Inatitutet, Department of Pathology Huddinge Hospital, Hoddinge, Sxcden

Engleldt, B. & Hjerpe, A. Glycomminogtycams of cartilags and bove timus I two caser of
osteogenests imperfecta congentta. Acta path. microbiol. scand. Sect. A, 84 488434 1976,

Epiphyseal cartilsge and bone tmeue from two cases of areogenedds fmperfecta congealts and
one control case with dmiar skeletal age were cxamined regarding thelr giycoaminoglyean
content. The disesed bone timus showed a 3-fold Increase in and 20-23

cartllages showed anly traces of material with cha
d;mlphnuid}-mhniﬂumhnhudlmlhnwnuu!mmthndlﬂrmbﬁmiw
cased and control materlal was indicated regarding molecular dm, chondroitin4-sulphate/
:hnndruiﬁn—GauIMHmecwmuo(anmlphxmmdhydmﬂThndhum

I thim amoclated with fundsmental changes of the ghyrosaminogiyean strocture and thewe

to the

i process ay well &3 to the or

changes may be of
sanimton of collagen,

Key words Bore  cartllage

B. Engfeld:, Earolintka Insitutet Depariment of Pathology Huddinge Hospltal S-141 86

Huddinge, Sweden.

Reeefved 12. 78 Acvopted 3 L76
Oateogenests unperfecta 5 an inhenited
gepemlzed connective trmue duease with un
inown pathogeness (1) The characteristc
fentures with development of immature frag-
e bone twsue results in genermlized osteo-
peun and muluple fractures. Tho status fs
often present already at birth, but sometimes
the symptoms don t appear until later dunng
childhood. Due to the tme of onset, a con-
genutal and a tarda { rm can be separated.
The drense has becn avsocated with erron

bath of the formatn  of co and of
[ tnoglyeans (( A€ 3} Already in 1954
Engfeldt et el (9} d  nstrated an abeor
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malonenmnmo(bomcolhgmint_hndn-
cnse and later studles (7 19) abo foducated &
duturbed colbgen as well a5 GAG compesi-
tlon. In 1962 Spdu:r("'l):hourd histochem-
ical evidence of abnormal GAGs fo the di-
exsed bone and the anatysex by Solherm (20
of iolated GAGs from a terda case showed
distinct changes of thes compoundv
Solketrm s study ndicated the prr:ﬂr:;’g
a highly overmulphated chondroitin
(cs? With the development of methods t0
study GAGs wing chondrostinase digestion, 1t
is now powsible 1o verify and extend the fiod
ings of Solham The ahm of the present in-
\w.!gamnumuMylbeGA(;ofnnﬂasr



teomined bicall

and bone tmue m two eases of geoed
;mpu{mcouguﬂuwﬂh specral reference
o the mode of sulpbanan.

MATERIAL AND METHODS

sccording to 4auk
w A (2)
Ditaccharide obtained fram chondroftinase di-
fration wers nibpected to jon exthange chramato-
rapby according to Lohmender (16) therstry sep-
arating digaccharides with different degree of sl
phatkn, Le. nop- manos and dimiphated &
mccharides

Analyptical 4 4
¥

cxact weight detirmined oo a Cabn
w-nl:ydm(y-:dmdl.btc-ldnmcmmmdthz

tws wTe determmioed ae waotler
(1)

tedy 1 my the

Hexowmmines were Memiified after 8 bouns by
drolygs in 6 M HCl at 100 C and sobsequent
removal of the acld In sesmo over NaOH peliets.
The Elon Morgan resction wis employed as do-
scrfbed by Antexeponlor (4) Uronic addy were
dettrmined to Buter & Mudr (B)
N-acetyl baxommine waa rwmyed by & modiflcadon
{18) of the Morpen Elwoa procednre. The 4,5-an-
saturared mronke acids wers detmmained sctording
to Haall ot al. (11) The proportions of 4l
phated to Sailphated chondroitin was

e recnered  after fon in an
acttooebromalormn mixrere with a denadty of 178
/ol 5 tha mme way earfler for the
prepenaton of miveraloed cartitage (12) Epb

Chremstographical procedurer Aliqpows of the

\G preparation correrpuadlng (0 23 g of bewo-
ware wery added 10 CPC mdcroeol wunoe massor
=g 3 x 70 mm. To frartionate 1bs GAGs accord-

somc arngth according o
Astewsprulor of o (4) In arder o wparaty dif
fereat kind of GAGh, f premot, thres other CPO
elamme were eluted scocedmg 1o the
owrthanol

d 4l

o0 hactde 1
from the retios of thy Morgun EIWm reactive ma-

RESULTS AND DISCUSSION

The calcium contents of the bope prepare
oes were very smoflar rangug froo 2.9 10
21.6 per cent of the total dry weight. Asm
ing all caleram occurs a3 hydroxyapante the
ofganic dry weights werr calculated

The rocovery of uronrc acids and GAG-
bound bexoetmumes were found © be § umes
a1 high 1n the dmeased bones a3 m the coatro)
bone taeye (Table 1) whils the comespond
g coucentrations {n the cartilege wers nmy-
lar (Table 2) The 3-fold moease m GAG
content i tho discased bases over healthy
oves b very mgoificant 11 compansan with
sormal varmttom gwen by Vaflens (24) The
high recovery figurey for dneasad bone beue
may partly be
Imerallzed

?1'%)»‘«““5?1“&&!%
¢ walues are entaely due to cartilage con-
minanon. Firstly ths would Indreate that
roughly 15 per cent of the thuue

P cartilige, regarding the GAG
S e 1 B oy



TABLE 1 Rucocery exd Composition of GAGs from Bone Trexr

Uronic acids Hezoamines C34/C36
% orx dry welght % oy, dry weight mol/maol
ecta
Cao No. 1 D60 o038 1
Casz No, 2 053 048 15
Cantrol 020 [181:) 7
s 1 on 1 d disaccharide fractioes.

cartilage (17) Secondly the CS5-4/CS-6 ratos
of duseased beme w mmllar to that of the con.
trol material, alko contradicting a major car
tilage contamination. Thurdly traces of KS
would probably have been detected if the
bone tmue preparation contained & 5-10 per
cent cartilagr contumnation. Fourthly the
obtained hutologicnl sections did not contain
ngruficant amounts of mineralnrd cartilage,
This fact, however does not exclude & minot
admixture of cartilagr 1n the bone tswue
prepamation, but if this was the case, the
contnmmnation must have been of murginal
importance. It thus seems obvious that the
diseased  booe  tiwue d 1 d

tween the very old and very young boot m
aetrogeneny mperfecta

The CPG cellulese chromatography {Figw.
1 and 2} thow that alightly increased propor
tions of the doensed material were cluted
with the 0.3 M NaCl fraction, in which frac
tion hyaluronic acd ns well a3 low mokecular
weight chondroitin sulphate are suppased to
elute. All the remamung material seemed to
be galactoammoglyeant. The elutian profiles
(Fig 1) do not reveal changes of
the malecular ses of the GAG preparabony
The results of the n-propanal /methandl ehr
ton procedure as well as analyns of choa-
dront] digests indicate presence of chon

amounts of GAGs, even of the exnct figure
can not be calculated on the present results.

On the other hand, Solham (21) demon-
strated m ho study on a tards cae a GAG
content that was lower than expected in the
abunormal bone It might be that this du
vergence represents o difference between the
two forms of the dense, Le. n difference be-

drottin 4 and G-aulphate the formoer bomer
domunating (Table 1 and * Fig. 2) The
4-sulphate /Gsulphate ratio seems to be em-
lar for the dmessed and control booe tmoch
w.h_‘chmppummcopmmthatthem
of development of the timues were similar
Solheim studying an edult case of the &+
case, demonstrated infrared charscterboes of

TABLE 2 Recorery and Campositien #f GAGs from Epiphyseel Cartilape

Keruan s Iﬂ]llt ,a.ﬁ
Urook sddds Hexomam/[nes hexorsmines .:-:u—ﬂ
% dry weight % dry weight o dry weigh!
Orteogenests imperfecta
Case No. 1 0y 77 on o
Case No 2 a8 19 019
Contra L S . B

* Calculated oo mono
4%0

tod dusccharide fractions.
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Fa ! Eluton pealilos from
canilage {

LY. with smlutices of in i

mmd/urdeﬂna‘nlph-udm.

CPC-celluloge microcolummn of
d—nmmwm‘(;hquwmuﬂw(:mn Tb--iudm
Jonle strength,

the 4 a3 well a1 of the G+ulphated nomers
of the nolated Cb This is remarhsble, unce
adult bone f5 wpposed to contain €54 only
The CS4/C3-6 mbos of canilage GAGs
were 23 expected for pormal cartilage. Pre-
wnce of damatan sulphate in both twucs
cant be excluded mnce traces of matenal re
malned in the cohmn after ehutlon with the
atd MpCl, solupoa, Strmlarly sl amcnmt:l
ol hS were obained from the E

Q3% 030 0% O¥0 648 000 ALS 080 &
Ny —————

a5 fram booe (s} and

sulpbated dimcchandes, while anly non and
menosulphated oones were found in the cor

trdes. Solheim’s finding of & 2 | molar mil-

phate bexosamine ratio (21} could thns pantly

be conflrmed aince some of the diechardde

umts were d.uulphatcd.mh\uy nterent
since

e?

tarulages, while the bopo tue preparations
thomed no trace of this GAG

A3 ihown in Tig 3 the GAGs of the dis-
exsed bones contaned oo mono- and di

rated G valphate
hay been reported to oceur 0 human sorta

4a1
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]

cartilage (A1)
ard ¢) and comtrol material (¢ and ) The CPC-
- were elated wd, [

celtulose
the n-progumol/methane] procedure.

studred s obtained at autopsy and thus there
15 always the ruk of antolytic effects diminah
mg the amount of dmulphated dunechandes
The present findings seem to indicate a
dsturbance 1n the GAG metaboliom of the
bope tiue in osteogencss imperfecta The
exact nature of thiy diturbance i bowever
unclear

The recent remlts presented by Cuervo ef
o (8) and by Lokmander & Hjerpe (17)
ipdicate that the strongly polyanonc GAGs
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mthdrmacrmnolemhrm -
‘fﬁa}iﬂn%panmpntcinthnm:;rm::
proces. A metabolic duturbance resulong In
d:ﬁmml‘y)dmcrn&dlmmno('_hnpd\
amon, and alo 1 changes m the oo
mods mught disturb the mud:mu:ﬂgih:m-
ﬂﬁmﬁmmummuq
TEgAr the calcum bmding qualites of
these GAG, and more smportast of
the actuzl PGs. pesbaps

The strength of the booe tome o rehated
to the oranmbon of collogen fibes rather
than to the mineral content (5) The high
fracture frequency m thi disease might partly
be explained by the duarmangement of colla
gen fibres (9) and partly by the Jow rate of
boae formatron. The occurrence of disl-

and it might be that the collagen daturbance
b secondary to the GAG aboormalty It b
known that GAGs and collagen react with
each other and that thus interaction 1 depend-
ent on the negative charye of the GAGs ()
The bauc information concerning the w3y
GAGa and collagen interfere with ench other
18 however nill too scanty to allow mfe con-

tern] would be preferential sloce sutolyt®
effects could be excluded To do so e
} graphic procedure foc separating &
tacchandes must be modified to allow sodes
of smaller sampler. Such studses are in pr-
grem at our aboratory
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THE LOCALIZATION OF PRECANCEROUS
CHANGES AND CARCINOMA AFTER
PREVIOUS GASTRIC OPERATION FOR

BENIGN CONDITION

Eare Hasuan

Department of Pathology Unbvenity Hospital, Lund, Sweden

Hammmar E. The Lirati changes » after previons
uptnﬂm(utnmpmnd}d.mA.:ﬂpﬂh.m}auhd md,&-cLA,H 495-507 1976

Scxty-fne patients operxind oo for  benlgn gatrie condition showed st re-operation b 9 s
precancerow charger, [n 12 camm catcoma fr ste and (3 34 caws fnfltating crcowens
The mediaa time to clapes betwom the two operations was 20 years. The pathologica! Eapuiny
estabilshed at (he foret operation wis most elten benign duodena! ulcer Invetigation rroey
@ § cass precanceroos changes and o 47 cars varlow grader of edenocarcinome witr 4o
anartomoris, 1n 37 caves of Biltroth I1 loce, 5 changes, 13 carcio

tntertinal koop. In these camcs there wern additona] chaoges, e precapcerous, 7 car zme.
e wiv and two Lnfiltrating cancers, dtvated againg the cephalic part of the affwer r.

Koy words Gastric operation precancrrous changw  carcinoma i €t | in 2 v e
tocalration.

E Hammer Depurtment of Pathology Unkenity Horpetal, 8-221 85 Lund, S

Reorned 7076 Accepted 235076 cawse “das im Dinrch~

Cancer of the gastnic remmant in patlents
previowly operated on for a bemga ulcer was
finst scen to develop in & gastro-enterostomy
(GE) fn 1926 and was described by different
authors Beatson (1926) Cwew (1976) and
§ hsvar- (1926} *

In 1928 1 offsohm mainmined that eancer

not arse In A g 7 be-

mende Schutatolle sery - 7, YT
was oot found In am o e
cmes of gastro-enter,- - ishaiss
studies (Breue 1979 ,;__”";-‘ e
ot al 1929 Lavje - 4 i
Wartman 1957) o . 7 " e

Sehawrs quoted x1 S hmerz by La o 1933 Pro
1538 and Bexdman 1933

e

-hwu’mh:crin £ ,,a 1;-’.‘:‘
b hudicr £ v e T
ton, unally peprr
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previous gastrle resection with gastro-jejuno-
stoary (Billroth II, B II) for betugn uleer
Subsequent studies (Singer 1932 and Rantom
1836) could venfy thn finding and In 1938,
Prin. and Konptiny showed pnmary cancer
of the gastnc remnant to be a special form of
twmour

In 1954 cancer m a gastroduodenottomy
(Billroth T B 1) was [irst described by Hen
zel & Lequa.

Kuhlmayer & Rokuansiy cloimed 1n 1954
that the fundus waot the most commeon nte of
cancer (23 out of 40 cases) On the other
hand, cancer within the cardm and anasto-
moss was rare. Cancer in the anastomoss
weas geen after B I1in fne cases and after GE
1 one case while cancer generally did not
occur after B 1

The mot common nte of tumours 1n the
surgically treated stomach were defined m
several studies Schretber et al 1964 (B I or
B Il entire stomach 8 anagomons 5 fornx
and cartia 3 unknown 2 cases) Aoolr
1967 (GF antrum 4 enastornons 3 fundw
and entire stomach 2 cases B I entim
stomach 5 anarfomosy 4 cardm 2 munor
cunature 2 fundus, doodenal stump and
unknown one case each) and Rivelits et ol
1978 (enastomoss 18 fundic region 16
mipor curvature 4 and cardia one case}

According to the Lternture, investigators
are quite 1n agreerment that carcinoma by
and large begns in the anastomoss ipell
(Freedman et al 1954 Krause 1957 Doeckd
et ol 1963 Rrowberger i al. 1968 Robay-
ashi et al 1970 Vorgemstern et &l 1973 and
Dahm rt &l 1975)

PROBLEM s there within the previoushy
resected stomach a speeilc area which n par
trcularly Iable to cancerous changes®

Ths mvestgation deals with the problem
whether or not cancer anses at specific ntex
1n the amastomos:s i relaton to the efferent
and afferent small intesunal loops and the
potterior anterror gastric wall

DETINITIONS AND
NOMENCLATURE

Stages of Changes

1 PRECANCEROUS (preCa): moderate to
matked emtbelial atyp, probebly not reac
thve within the mucow (we Fig. 1 of. Jirdi
ot al, 1951}
EARLY GASTRIC CARCINOMA (M re
tami 197 ) Bynooyms surface carclooma of
the stomsch, mtmmvcoal earcmoma, da
Trilblarnpom (Grenderaxy o o, 1974 and
1 sendl 1975)
a MUCOSAL CARCINOXMA or C{RCINOMA
IN SITU {Ca0) marked epithella] as well
a3 gland lar atypla or/and focal o of glan
dula structures. The mocoml cancer dos not
pepetrate into the musculans mucome (xe
Flg. 2 and 3)
SUBMUCOSAL CARCINOMA qacer s>
sted within the mucosa and submicow but
ot {ofltrating musenlarh propria (see di
cumdon’

o

)
INFILTRATING CANCER (IafltCa) o
sdvanced gastric carcinocns  Infiltmten of
the mecularls propria (se Tigs 3 and 4}

m

Histelegical Types of Caning Carcrzoma
1 Intestinal type, (Sce Fign 2 and 3

9 Diffuse gastric type. (8o TIg
1965.

)
4) Lawrén

Slgnet ring cell capcer (seuthous carclzoma od
Linitls plastica) represent 3 special type of diffre
adenocarcinoma (e Fig 3)

PATIENTS AND METHODS

The selceted clmical e anwting of 63 patxats
was obtained ay follow

1) Tumtyv\hmmmdﬂmrdlm‘miwd
medica) cheekarps (Hnldi) of 1522 panents ol
of whom hal thewr fint operation for » benlgn
gavtric cond bon  mwally pepix leer at the hopk

e

Fy lam.mmmnmphummﬁﬂ'z
s changer HAE. 110 (ef Jar o

CApCeTou

1931 and La is 1963)

Fig 2 Gaunc mwcxa w (b marked ghnd-hrl-'ﬂ;‘
epithelin] atypiacare.coma m uf {Leycase, Fig
H&E x 100

Fg 3 Gatnc mucosa with sdenocsrcinoma of fe
teatinal type (key cuse fig 9 I(RE. » 100.
Fig 4 Gumtnc mucoa = th pely dilferenlated
dimocarcipoms of yasirc ype HAE 100
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Fig 5 Histological soction of & gasro-jrjunostomry (B IT) showing extendve growth in the gatric crocoa
of dgnet ring cell cancer (arrows) HEE. > 63 Inmet x 250

tal in Lumd durlng the period between 1930 and  [mmediately to the fresh tpecimems which were
1960 labelled with nutures by the sargeon Ia order to

2) Forty-two patients surpcally treated during  distinguuh afferent and efferent limbs of the mmall
the petiod between 1930 and 1969 who sought intestine. The time was cleansed wlth mline at
modical care at the hospltal in Lumd (Hald! Lied  body temperatore,
berg and Erlluson) or snother hospntal senved by Billroth II specimens were
the same pathological department. to Figx. 6 s (cf. Fige. 8 and 9)

AR of the patients (7 women und 58 men) were  After cutting along tho mesenteric border of the
re-operated on dunng the perlod betweem 1969
and 1976. The patients are divided fnto three
groups: precancerous (I) early gastne earcinamss
(II) and nfiltrating cancer (I1T)

30 casey, all the cllnfcal detath and promary diag
noses were &y

The following [mrestigative routine was applied

WITH QR WITHOUT
1]
(EA)

ALT 1 ALT 2

which the efferent loop L3 to the riebe
Fig 6 Toero a (o apes of B 11 operatiom o 8 sltermath 2) Doued et surgieal

(alwmathe 1} nd nother 1n which the kop
exclred srese.
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doresl

gastrlo

efferent

ventral

lab llmb

Intestinal

ALT 1

Fg 6 b shows specimens
rpocts after cutting open the woall

eock board and fed in 10 per cent formaline wc
cordmg to Fig. &c (L. Fig. 8¢)
C‘ﬁ”ﬂwomm'ﬁ)‘p‘mdl:
coeding to Figr. 7 »-b (L Fig. 10
The minor carature of the stomsch sud the
stestaal mesenteric border were cut open. Ses
Fao 7h
Specimens from the various fypes of operstions
(cf key comse Py, 8-11) could be huandled i
according ¢ the presnted scheme,
rmscroscoplaally

Histelegy

sndied whila {2

RE3LLTS

The 65 patents were dnaded iato three
group

1 9 reopernted cases with precancerows
changrs.

11 22 reoperated cases with early gaatne
caroinoma {carcmon if aex)

HI 34 recperated cases with infMiame
cancer.

affarent

dorsal

alde

L

stferent
ventral

llmb

dorsa|

ALY 2

&mﬂllmﬁﬁmhwlmm&pﬁkmwnﬂ
tntestine alony the mesenteric border

Fig 6 ¢ thows the B 11 spectmyn opened through
the afferent loop,

Re-exammation of 35 gastric specrmens ob-
taincd at the prmary operation for uleer
duemse 1howed nd precancerous changes or
CANCETE

In groups 1 and 11, 20 out of 26 patients
bad been given & Billroth 11 1o which the
elferent loop was wtmated on the left nde
(Fyg 62, alternative 2) In group III thus
procedure had been used m 17 qut of 30 cases
among which 5 were tumoun Invohvng the
entire gasinic remmant and two were tumours
ituated In the cardiac regson. In the remain.
mlgmnwumtknmm-lmhlmp
v efferent or afferent. Smiteen opers
rpecm(rungrmp.xmdnwm
armsrwplllmmpwy roapped
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WITH OR WITHOUT
ENTEROANASTOMOSTS
{EA)

ALT 1

ALT 2
Fig 7lth|GEﬂtnLthtypu0{mﬁomDoutdLhwxm§any@d:dum(tJ.ﬁl.ﬁl)

ALT 2

ALT 1
gastrie

slde
Fig 7blbomGElpcdmenmlnpm-

out by way of photographs (c.f key casaa
Figx. 8-1.1 Theut:o(:beprlnnryulcerm
patents i the three groups was i 31 cases
Meduodmummlhmemuumpybmand
n 17 cases the stomach. In 14 cases the te
of the uleer v undefined. Mean age at first
and second operation way 3.0 and 58.8 veans
(group 1) 402 an! 636 yeans (group 11)
and 469804 677y (group T11) respec

500

duodanum

A 1
smallintesting! slde

tvely In Table | the type of the (int opers-
tion 1 correfated with the dognons at the
second ton. Only two patents with
Billroth 11 had an EA (male group 1 and
female group 1T}
Clagification of the cancer type according
to Laurén chowed 27 cates of the jmtestinal
type and 29 casey of the diffure gastrc (e

Group 11 comprised two patents with syoet



TABLE | Tybe #f First O)onanniﬂlqitﬂoicuxri:bdoud&mlapn-ﬂﬂnﬁ?dluu

B L Bl
F M F
& 2
11 exrelnome w dfw 4+ 16
1] Seflitrathye cmeer 1 29

rng cell cancer 1n sfu (see Fig 5) Twenty
pvents withm group JI deed of iffuse
gotne cancer while 5 patrents died of can
cor of Intestinal type.

AL prtvents io growps L and [L had change
Tocated solely at the anastomony
Infltrative cancer of the guotric rermmant
wat in three cases (two B IT and ome B I)
wen In the cardiac regma, n 6 cases (3 B 1T
and oee B 1) m the entre rempanmt and in
25 cases (23 B 1T ome B I and ooe GE)
adjacent to the anastornosts,

Two out of the 73 patients dacovered
goal-directed medical cheek-ups had pre-
cancerows changer. Sixteen cases had care:
noma wn gte The remmaining 5 cases thowed
infitraymg cancen.

Site of chianges In Billroth 11 operated pe
penty

In group L 3 out of 6 panents bad pre
a@pcern changes stuaeed sdpcent to the
efferent limb In enly ane of these casen, the
elferent loop was on the nght mde Tha
’ aiso showed dagoonally stuated
charge Tn the Temalumy case 1t W ot
koown whuch loop was efferent of afferent.
In group 11 7 out of °0 patients had diag
omally mtuated caremoma i sitx (cf Fig 8)
In ouly ooe of these cares was tho efferent
loop on the right wde In 8 cases. cancer was
ween only at the efferent Fmb. The rem
3 cases alo bad tumoury at the

GE Rowz-eo-Y

@

)R

In the remoainmg 6 cascs st was not known
which lunb was efferent ar afferent.

Thus, among 49 cases of B 1T with anasto-
moes 1t was posible to select 37 patients
shownng changes at the efferent loop extend-
ing maunly towards the posteror gastnc wall,
In 10 of these cases, addinomal changes were
dusgonally ntusted towards the afferent Joop
cephalically withun the jejumm.

The group of patlents with infiltrating
cancer eamprised abo three casea of pre-
canceroas changes and 9 emes of caranoms
boarhood of the maln tumetr mam.

In 4 out of 5 patients with Billroth T {sce
Table 1) the changes were mtuated vothin
the anaxtarons at the mmor curvature, In
the rEmuming e, 3 large tmour was aeen
m the cardia at the major curvature.

Fioally three cases of GE and one of
gaatric Roux-en Y ahowed changes located st
the anastocoosdy, Two cases of GE with car
emomm m ste thowed cancers at the efferent
Timb extending towards the postenor gastric
wali wnd, m tne of Yoese there was an addi-
tsoaal tamour at the afferent loop

DISQUBSION

A multiplicity of investyations dealing wath
I ’m"”“'-h‘xlm'lcmm:mntmpa

thoogh in thess # was not knawn which loop
»as clferent or afferent.

In growp 11 2 out of 23 patients had

upsted cancers, Fifteen cases had

fancet only at the efferent lanb (c.f Fig. 9)

Hentt p ly op d on for a benign
condingn hat been publahed (review srnche
by Freedmen & Berme 1954 Boschl & Ll
1963 Dehm & 1 ermer 1975 and monograph
by Dakm & Rekner 1973)

Dahm & Wermer mporied in 1975 gt
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cancer in the gastnic remnant was 47 times
more common n men than in women Ac
cording to Sargesser et al (1972) thh figure
1 17-1 In the present study the correspond-
ing figure {3 10-1 1n favour of men. In Japan  1973)
the increase 1n frequency of anastomoss can

0

kT (g QO U I ]

Fig 8 FKey Caze A 63-yearoid
ot wae In 1843 mubfected to gas-
tro-fefunomarmy (B (1) becanee of
protric ulcer

3) Resected specimen where the
effereat loop s libelled. The Jejo-
num {s opened alooy It mevente-
ri¢ bardes

gty ey

cer 1 yeen to be ower than that obsened 12
other countries, inspxteo(thelml}uﬂ
pmnnmlnjnpanunhomﬁmnum
comman than n the USA ( Dakm & Hl cre?

Nichalls (1974) reports the ncxdence o



snagorous cancer to be about ooe m 76
partisl gastrectomuer, Accordmgly the remlt  predominantly gasme ulcer 1n according to
g fgure for the medical cheek up study  the studies

by Helunpen ot al
ought o be 21 expected cancers a1 agaimst  (1956) Boeckl o ol {(1963) Kromberger et

the 23 sy which hane already been dis- ol (1968) 3 Nicholls {1974) Other inves-

The prmary indicabon for operation was

covered and re-operated on. tgavons, eg by Serpener @ ol (1972)
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d man was whjected

Fig 9 Ety Cam A 88yearol
to gastro-fojunotomy (B1I) m 1944 becauss of
ulcer

pyloec Ro-operation 1n 1975 indlcated by
the dlagnosls gasinic adenocarcinoma

a) Resected specimen whern the afferent loop s
labelled. A large polypold tumour oo the posterior
germic wall protruding mto

b) the anastomoss at the eflerent loop

AMorgenstern ot al (1973) 1n the present
1

S Lne Mwaal mean agr 1or both sexrs ot
first operatiom way 40 years in group 11 (Ca0)
undtheh:gl”m-tthemdmmn‘sa
yean, 1n group 11 (InfiltCa)

Accordmg to mam surgrons, EA prevents
bﬂenﬂm\vbmhum:eufu;emmo(
an incompetent sphincter Both cves with
EA showed hile reflux clincally A great
number of patients had reflux symptoem. No
EA was seen 1n the group of patients with
infiltrating cancer

It it quite difficult to handle a formalin
fixed stomach which has not been mounted
on a corh board or labelled with sutures To
obtain the best results, fresh, suturc-labeled
specrmens thould be processed sccording to
the methods deseribed, Strictly speakmg only
24 cares corresponded In all detafls to the
imvestigative routine mentioned obove,

The intestmal type of cancer (Lawréx
1965) » more common 1n the group of pa-
tients with carcnoma s utu {(20/27) In 9
cuses of precancerous changes, intestinal meta-
plasa was very prominent (cf Jerz: o of
1951) On the other hand, diffne gastrc
carcmomas are very cammon in the group of
putients with Infiltrating cancer (27/29) The
two cases of sgnet rng cell cancer 1 stw
(wec Fig 5) are apparently mre Surprmngly
this study thows no early gastnc cancer o
the submucesal type

Most pauents died of diffuse gastrie @n
cer while the two pabents with signet nog
cell cancer i stw are sull alne three yean
postoperatrvely and without sgns of recur

rence.
In the ! the site of the cancer it

study however a pred of duod
ulcer was observed Freedman of al (1954)
Stalsherg et «l (1971) among others, found
no difference In the cancer incrdence a3 e
lated to the primary uleer ute

The time mterval between operations cos
ered 5-45 years, mueraging 20 years (Helnn
gen et al 1956) which agrees with findings
m the present im estigation. Both sexes were
approumately the mame age at the tme of
the optrations apart from two women In
group I (preCa) who were several yeon
younger than the men at the nme of opern-

504

stated to bo 1n the stoma fundus, elther car
vature cardi or the entire gastric remmant
With few exceptions, information b swanty 1
rds the nte of human nastomos:s cancer
rr:I‘:me 10 the positwn of the small intestinal
afferent and efferent Umbs snd refatne 10
the anterlor and posteror gustnc walty Sor
genstern et al. (1973 p. 33 demonstrated 3
“Typheal specumen of car inoma of gastre
wump.’]"lrelnmlsurnnrlﬁ'ng{mtbt
afferent Hmb ampect of gatrojejunal som
(cf Dahm & Rehner p 31 Abb. 18, 1973)



0 1975 Indicated by the
o

enscinome fr st

(GE)
Fi 10 Key Cue A TB-yrarid man trested surgleally with gastro-caterostocry
foer Re-ogerstion dingods

4 YV

due to dvodenal
anmtomotic nicer and 3 sroag cinkeal wepicion

I)Rmmdrptm-hﬂthnlﬂmmknphhﬂkiThh!Wﬂlhhlhnpybﬁcmﬂ
changes (xrroom) on the posterior

along tha major curvature. The polypold gastoc changes

will towards the eiferent Woop Scarred

h)mm-mmu-mﬂhmmedﬂplmmumum(m)nlhanlmp
eall.

sowards the wntenor

In several other publications, the mun tu-
mour mow withm a Billroth 11 s,

roth II rats developed tumoun wnthin the

o1 shown by dagram and pictures, o nto-
ated wathin the gtoma mainty on the posterior
gastric wall near one of the intestinal loops
(Lurge 93 p 2307 Prons 1938 p 152, Edel
hol) 1952 p. 149 Perk et oL 1958 p. 1029
Berkorcuts ¢ «f 1959 p 685 and Gerstexberg
t &l 1965 p 2183)

In 1974 Hammar shoaed prunsry cancer
withun the anastormoen located on the porte
o gautric wall near the efferent small inte
fmal loop In 1973 (Hemmer 1975 and
Hammer cf a1 1973) aho additonal changes
were shown to be utuated agann the cephabic
Pant of the alferent wmall intestinal loop.

Eapenmennal dudies of anastomons ara-
poam in the mt (Dehm &[4 erner 1973) has
demonstrated the #ite of i

gastnc the tumours to-
wards the mmor curvature. In the Billrath I
anjmals, csncer developed at the anastomoas
and munor curvature 1n 80 per cent of the
cases, The Blllroth I caset presented here are
too few to allow conclusions conrernmg the
localetions of anastomoss cancer The pre-
cancerous changes were artuated at the ana
stomoths and extended towards the minor
agvature. In two cases of advanced cancens
{ed Tig 11) the mam tmour mam also
oocuped this mite (e.f Secgesser ot ol 1972)
Gtoerally thers are two types of Billroth IT
operationn, one In whnch the efferent loop et
to the nght and another in whxch the loop
Lies to the Jeft. The latter type of operation s
more [requendly reprosented m the present

Wi ed cancer 10 resected nomnc;;. Al BI-

study  Infc regarding these types of
Mllmmo{l&nh@ghdt
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Fig 11 Key Cae A 67-yearold man on whom
satro-duodenostonry (B1) doe to bengn gastric
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Acta path. microbiol. seand. Sect. A, 84 30B-516 1576

GROWTH OF RABBIT AORTIC SMOOTH
MUSCLE CELLS IN SERUM FROM PATIENTS
WITH JUVENILE DIABETES
T'noras Lanrr

Un}mﬂq]mﬂmno{?ﬂhologylndthebdvnhuﬂqmnkdlnmdnm
Kommunehospltalet, Artu, Denmark

Ledet, T Gmd:dnbutwfdcmhmmd.adhhmfmmuhh}mmﬂl
dubetu_Arupuh.mkad.nnd.BﬁcLA,B{ 308-316 1976

The effect of human dubetic sermn on the growth of rabbit arterial smooth mmele erll -

ware
equal in normal and chabetic sorum. Media mupplanented wlth diabetac werum from both thort
term aad long term disbetes rtimulated the cutgrowth of the mooth muscls erlle sgnificantly
(2p<001) A o of growth was aho obwerved ming dlaiped
buman dlabetic serum (*p<0.03) Autoradiographic stnches thowrd that the number of
H thymudline labelled calls and of cells in mitows incremsed apprecubly after incobation Ln
disbetie human sermm (2p<0003) The present data thow that human serum from fivenile
dubetics contalns a factor or factors which promote an excenrve growth of arterfal mediat
calls The factoe(s) s not Lipkds as hyperlipemia was not present noc i3 t glucose, aminoaclds,
fructoae or ketones, as the growth effect remained pfter dalyes

Key words Disbetic anglopathy atberosclerods tlwon culture growth acion

T Ledet, Unreraty Instimte of Pathology Kommmeborpitalet, DK-8000 Arhus C, Demmark

There are several reasoms today for coe-
ddamgtbedmmmermptdh’!"ud
disense 1n combmaton with aLbcmd':m"
This contideration 1mphed by the teon da-

betic macro-angropathy emerges from =¥
eral epudemrological clinreal and morpholo-

Recehed 13 L76 Accepied 13 76
™  Duemc in the heart and the large blood
venels octun with increased frequency 1n
_stlinically manfest diabetes melltus (7 14
17) There 1 abo an exces of mortallty

cardml 1nfi 7
among diabetics with wfarction ( 19) The fx

22)

It has been thought that the lenons of largr
vemels in dmbetes mellitus is & manifestation
of atheroscleross as it appean abo in nen
dbeties. Only for some reasom the inexdence
and severity of atherosclerons should be more

1n dubetics—“dmbetes enhances

the development of atherosclerosis™
508

greal studies (2,3 11 1417
tor(s) responsible for the development of the

lmmmmd!chrgvs\mchmdmbcmﬂ'm“
1 pot hnown today 1
The smooth muscle cell of the arted

cell
medha s probably the most important
type involved in the development of athero-

sclerous. More complete comuderation of (7



wbiect may be found n reeent rencws (8
925

It)hu recently been shown that serum
from apmals with cxpermmental diabetes
melfits contains a factor(s) which stmoulates

rabixt serum on these cells {14)

MATERIAL AND METHODS
Siagle round primary crplants of medial wnooth
mexle colls wers cbialned from rabbir sortas by
 tachubqune described by Fischer Droge ot ol (3)
Thoracxt from

explants after 4-8 days of peubwton, Cultrres mot
showing thur growth petten were diwerded,

Experimental Design
The growth of the mortic mcoth mmcle call

“Tum of expenmean (dlalsed serum experiments)
e clfect om growth of dlalywd human
od

T AL puth mcrebiel wead fect A B 6

F a1 An aore anooth moscte eell cultare In the
satlonary growth plse fe after fi ¢ weekn of

Pham  Thh war reached after (he weeks of
ncubawon fn 10

Per ernt normal rabbit serem
(Fig 1) At this point of me the flagks were

509



TABLE 1 Sernm Experments Dihetie Subjects

N Age Druration Glucree  Cholestero]  Triglpeerides  Tmmlln Retino-
o yeans yao  mp/l00ml /100 ml m?mnm: 24ho:"/ Pathy h::“y?d '
[£5)
1 3 17 156 197 n 48 NFH + 1
2 23 12 170 129 32 44 NFH + 106
] 25 12 2 151 8 52 NPH + 104
4 25 3 227 178 54 52 NPH - Q
5 27 Ioweek 159 242 &7 48 NPH - %
& 28 4 208 188 109 50 NPH
12 regular — ”
7 28 4 130 204 47 40 NFH — 17
3 2 24 14§ 239 74 68 NFH + 102
9 M 6 month 104 250 103 16 NPH — L]
10 42 23 221 186 a9 30 NPH
8 regular ~ ]
Mean 289 103 1611 106 4 745 tood
SEM: 2.8 2.8 148 123 71 11

The serum values are obtalned from the smphts wed in the expernments

drded Into experimental and contral  groups,
uzebe{ngukznmmuchnd:u-pammn!ml-

ture with & eontrol of the mamo shm, There were
five cultures In each serem group In the servm

used but caly cultures from the sme sorte were
pabred The growth of the cultures wm then con-
tinued during the sationsry growth phase 12

1 five per cenp dusbetle bumsa serwm (non-
distysed dialyped) + 5 per cent nogmal b
bit peruen.

2 fhe per cent normal human senoa (sono-
dialysed dislysed) + 3 per cent permal rab-
bit serum.

rra for the Croxyh Uedia

Hmman diabetie perum was collected from young
subjects all of whom were suffering from clamical
Junenile disbetes meflitn (Table 1) In the serum
o the sty were provided from o males

with an merage age of aboat 29 years The durs-
tioa of dabttes aned from | week to 24 yaam. All
the drabetsty were non-obese and insulin trested
Y wis present amoey four of the dix-

(Table 3)
510

Smmlmmmnmdhbﬂk,huhhym
noo-obess makes was obtained a1 & control group
in the sermm experiments (Table 2) lnﬂzdh—

for 15 mun and stored a1 23 QL All
Latsors with the serum were coaducted  nder sterile
condiboor, In eam of & defect in thy werlle o~
nipulations the serum was serdllzed by a membraet
flier w 1k 8 pore dameter of 0.24 & (Sartories,
W Germany) lnthne:lﬂtbcﬂtmrqx-ﬂﬂlr
exprrimanal o control sermm was ale fitered
Normal rablut serum was obtalsed commereially
(Grand 1dand Brokogical Co, Scotlaad)

Duatyns
Pools of disbetc and of moo-dlabeis scruds wer?

Tiver of
Hank s scloton changed thres s at i
of twehe howrs The dubysh was succrded
stende filtvation of the seram thivegh a membraee
Miter with a pore dsmeter of 024 & (Sartorms

W Germany)



TABLE 2, Srram Experiments. Non-ibabatic Subjects

Cleone
Fo. -z‘ mg/100 ml
1 25 0
k3 ® 10t
51 a0
4 i 9
3 34 :?
i 3%

7 7 a1

Maan ns 90.0

SEM 18 4

Cholesterol rigiycerides Prreentage of
rg/100 md mg/100m Mesl
187 43 a3
180 44 ™
232 43 o
184 51 100
166 kA 107
184 73 104
167 6 103
1883 564 994

Thmvﬂmmdndndﬂmtbmpb\udhthm

TABLE L. Dlairsed Serwm Esperiments

Number Ap Glucose T @
- L yoan  og/100m) mg/1000] ox/100m!

Dubetic soblect
Posd of serom A s » . - »
Pool of serem. F 3 a 120 197 5
Now-diabetis mbjects
Pool of seruem M 3 ) 2 179 "
Pool of sezum F 3 n 55 i »

e serms valowt ars obomed from tho ommples sied b the expenaents

Mewruroments

The grewth rat of the cattures was followed by
detrtmmaton of thelr s 34 doy rro two, foar
o x after cheaging to the aperizwatsl o
The ara wa ertimated by & pont counting tach-

Axto adiogr phy

In the serum expedments the cell peafiferation
b ol fran the percentepe of celle that
iy peratcd Habymidtos m identified by
the cul Four days after the expowre of
tho Giltares 1o the varlous growth medin 0. ¢GU

Frowth o m the caltmes 1o order o
coragure the reeults 1L way therefors 10
- fiaanid

e Loodoa) per il
m&-.d{;m‘mmmb!‘* ter

two Dore days The onl
then Fx=d b fcmalla The botto o ach
[l wae cut oat snd the (ormat

i



i
:
3
;
i
{

i
;
:
£

]
8

1
il
HHE
iy
zfE
B
it

5

ERF A
i
pb1ed

i
:
I
3

F
§
1

s
1
q w

2
§1
8
;

#qLy
14
]

o
SB‘

i

baerratovylln 1 {

&
=

§

i
i
i
gEE
3
¥

]

!
1
1
|

il
i
il
i

:
[
%
:
é
]

I

%gi
B
priEs
Hi
iile
%;Eé%?

The smtlrucal ad oo
carried out by mesms of the Student s
t-test. Ration

serum §s shown 1n Table 1 and 2 The glucost
[= ‘Wil 0N o tl 'mm‘ﬁ'
cantly higher 1n the dmbetie than in the ron-
dabete serum (2p<001) The concentra
wton of the hpls in the disbetic serum was
about the tame at i the non-dabetic seruon

Serum Experiments

The outgrowth of smooth mmuscle cells from
the primary explants propagated i human
dabetic senmn was vgmfrcantly larger dun
fn the control group (2p<.001 Pig 3) and
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Fig 2 An aoctic smeoth muscla cell calture Lalefd

wab SHabyesidine end idenufied by
craphy

this dilference was already evident affer two
dopy of meubation. Furthennore no differ
ences were found between semn from patiest
with long o shor term dabetes.
Thcnwunocon’cq:ondmbcﬂrﬂ‘k
cancentraton o{ghro!ewdlht'ﬂﬂm‘h
of umoath mancke ceth m drbetk serom or
between the amount of inpected insulin and
the growth of the cultures.

Dialyred Seram Ecpersments

The growth of serr smooth sk ol
peangred at day 3 5 snd 7 wns apprecisbiT
bncreased in the presence of dulysed dubete
numncun;:nrtdwﬂmﬂndnh‘fd"‘”
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TABLE ¢

Anteradingraphy

Meapber of caltures 3 10

Totsl wamber of celly coanited 1410

Percemage of beled cdbs ne % 622 % p<0.005
Milens iy

Nuwober of caltures 3 7

Tata! tramnber of crlls countad. 1851 3149

Percenmagy of cells tn mrtons. 122% 175 % 2p<0.005
diabetic wenm (2p<005 Fig. 4) Tha phe  Cell proliferation
TOOCTI0N

true for serum from both In aceocdance with the obesrvatians on
makes and feraler, growin mies the number of eslly habelled

m\h’H'—hym»dhrmltnﬂhndyhlghzr



after incubation in human disbetic serum
than in cultures mcubated 1n control serum
snd 50 alo was the percentage of celb m
mitoss (2p<0005 Table 4)

DISQUSSION

In an earber study an accentustion of the
growth of sortic mooth muscle cell was
shown to occur 1 serum from rabbis wath
expenmental dubetes mellitn, 10 the mpal
a3 well a3 m the stationary phase of growth
(14) The renults reported here, performed
dunng the stationary growth phase demon-
strated that the mune acceleranon of growth
occurs when Asman senm from dlabetic pa
tients 13 wsed 10 the mcubation medm.

The cell cultures i the present report
commst of aortic wmooth musle cells grown
out from prumary explants from rabbit s aorta,
The jsolation techuique has been the same as
wed by Fucher Droga et al. (5) whose ob-
servations bused on employing upmunchtto-
chembtry and electronm.croscopy 1ndicated
that the cutgrowing cells are amooth muscle
cella. In the present study electronmscroscopy
performed occanonally oq the cultures has
been in accordance with the observations of
Fucher D.oga ot af (5)

There was no correlanon between the
grerarth mate and the ghicose concentratian 1o
the dinbetic sera. However the dusbetic state
vas almoat of the same degree in the indnd
ual scrum-donors and famly well controlled
Whether there » any difference between the
growth effect of serum from very smctly con-
tralled and from very badly controlled dia
betiex remais to be eatablshed.

The factor or factors whuch enhanced the
growth was present in the serum of patents
with varying durations of dwbetes and pre-
sent—even pfter only 1 weel of afflichon

In an m rtro study Vorrion ef af {18)
found a decrease 1n oxvgen consumption and
an imcreased level of fructose in intma media
preparanions of robbit mortny incubated
media containmg increasng amounts of glo-
coge. Araquist (1) was also able to demon
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strate 1o ixcTeased elaboration of factase of
Intima medm prepacations of arterdes incub-
ated in medm with fugh and low kevelt of
glucose. It 1 indscated fram these two wudses
that ghscose concentration has a diect effect
on the glucose metabolm in the versel wall
Thus conchusion 18 not in conmstent, howeser
wth the present findings which show that the
remaoval of glucos from dubetre sara by dia-
Iyus did ot iflutnce their growth surmla
ing capacity This result w 1 accordance
with these obtmmed from the experments m
which glucos was added to nog-dabetic
rabblt serum. In these studwes no enhance-
ment of growth was obeerved | 14)

The expenyments perfonmed with dialysed
scrum abo reveal that the growth promot.ng
factor(s) 1n the diabenic serum are not amuno.
acids, fructose or hetones mnce thewe mub.
stances will be removed from the serum dur
my the dialyss. As the fnctor(s) remaln In
the dialysls-bag the molecular weight rmmt
be higher than 3000-4000

The dabetlc serum was colleeted Irom
subjects who had all been on fnsulin trest
ment from a few weeks to severn) yean. It
has been proposed that meulin is dmohed 1n
tha development of large vemel abmormalities
n dibetes mellitus and atheroscleroshy {23
24) However there was no relatlonship be-
tween the growth promotng cffect of the
sera and the amount of Infected nmulin m
the dmbets. Moreover fiormal human &ram
supplemented with 50-2000 AU fnsubin per
milliliter did not enhance growth of the portie
myomedial celby (13}

Tt has previously been shown that the
growth of artenal medwm) celb can be wcce
erated by addstion of hyperlipemuc scrum 1o
tire growth medium (4 6 10 14) At there
was virtally o difference in the serum con-
centration of cholesterod and triglycerder be-
tween the sera from the diabetics and con
wrols the obsened stimulation of growth can-
not be imputed o the amount of lipd. Flo%
ever the effect on growth of apoptoten fso-
lated from human dibetic lpoprotems has

to be clucdated,
mRn—em}y ft has been reported that platelkets



Iroe noo-dabege human snma contala ®
hm(l\dnchm“h.tndmw‘h
dmwhwhmlhimmlg
21 Mmﬁumtﬁmm
étﬂt)tmmcd(uxﬂmmvmiglm)\n‘udy
of the effect of drabetc serum befors and
sfter remoen) of thrombocytes, wang mon
irypalnmed prrmary cell cultures o apder way
in tho leboratary

The reln commed by sutoredography
and counts of mmtotc cells suggest that dia
betlc serm Increases cell prolferation. Shmy
fay resulty were obtaived atter growth in dia
betre rebbit seeum (14) In an tn ;v study
of the growth of Kdoey celh, using auto-
radiograghy as well as mitons covmt Pedersen
& Gelfoni (2} foxsndd a discropancy between
the rewis obtuned with thee two reeh-
niquer They conchuded that some ceils, after
smithenaing DNA are arrested m an nter
mediary phase (G2) belore gowog inte mutorts,
In the present study the fnerease i growth
of the cultares of #H thymwdipe and in mrtotic
frequency  occurred Ji ty in celly
grown [n mediz contaiming dmhetic wrum
Amuning thet the ength of the G2.phase
and the mutous phase b unchanged, the pre
sent resultt ugRests that dubeiic human s
nm mducey tree celbpralifemtion,

The causes {or the development of diabetye
wnglopaiby are i) cbecure However it has
been migesed that growth hermone B s
ctusal factor for the of vemel
dyewse w dibeits melltus {16) Tt o, of
f\":g!h;:udmmuw:dtlmobmmdr,
wilts to the dinbetle macro- and mucro-angio-
pathy 1o bumans. However o n .
that the mumwber of cells 1n tubicy medis 1
the mmll {ntacardial brancher ot the corp
“’Wmﬁmd'mﬂynmmdlnp,
teais with nnenle disbetrs melitus (12)
Moreaner w & recent study addstion of by
mIn growih hormone to normal onan ye
e growth of the xortic medial
o8 culturrs. The growth effect was obtained
with an amisent grow th hormone conerntra.
""L‘"ﬂi“xpﬂ‘ﬂﬂﬁlhnnrdmm (13)

moment further experiments aimed
a\ﬂmednr.rm'bnlmohh:pwthfm(.)

in the bunms dmbetic serum ate in progren
in thls Wboratory

e

wd'b,.hmpmpomn!bvv.bcbnhhuﬁ
m Resrared Cownnl NOVO Fexndatron wnd
<t Hans Stener ond Aguss Stener Frunddlos.
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INTRACELLULAR CYSTS IN
GASTRIC CARCINOMA
Toeo J Nevatannes and Osuo H Jaxvi
Department of Pnbd‘?ful Am:f;y m‘:imam Microacopy

Newlsinen, T ] & Jirvl, O H. Intracellular cywts in guitrlc carcinoma. Acts path. microbaal.
wexnd. Sect. A, 84 317-522 1976,

Intracellular cyrts were often found in the tumour cells in gastric carcinamas of fntestinal m

dantfi

ust be d n

Wb other methods rach ay differcatial stalning of cellular mocorbetances
Key worts Electron microacopy gastric crmcer microvilll mmusoeubstances
O Jumi, Department of Pathological Anstoy Ushersty of Turky, Kilsamylyakata 10

SF 20520 Terkn 52, Flolend.

Bohed w175 Accepeed 144076
1t b recently been described that mtra

T TOROMma (7 8, 14) we have obwen ed
'ﬂ"mu’lm!luhrcy-mlncnmmo(

od diffose type. 1n addrtion, a
o of the literature disclones that these
ety

other tumoure. The ultrastructure of the in
tracellular ¢y3t 1n gastric carcinoma cells
described 1n the present commumcation

MATERIAL AND METHODS

Specimens from 47 ctomachs rescted for gantric
carinome wern stodied by Light and clectron mi-
croscopy Bamples from each rtomach to be hkio.

microsopy wers fhed o
!prrcl:nﬂulmldchrd-h:ﬂ.lliﬂccﬂyhmbu‘!
fer ot pH 74 (19) for 3-04 bours and postlbeeg
n 1 per cemt tetroxide (12) foe 1 hr The
Usioes were woabed I the buffer dehyd;
ctmnd, and embedded In Epon 812 (11) Thy
-n.bm-mnﬂudmz.hnnnylmu(n)-nd
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Fig  Light f a diffuse

lead dirate (22) snd stodied in o JEOL JEM 100G
mleroscope For purposcs of ot

rucrogTaph guitric carcinoma containing numerow tamout crlls with e
eeflular ey (arrows) Taluidioe bluswiained, 1 g thick Epon section. Mag, 630 X

dense mucrofilmmentows core (.1:3 5 The

gramaky

thectron

semithin (1 gm) Epoa sectioms for Ught mcroscopy
were stained with elkaline toluddine blpe ar PAY
13 16y M wers 4 s
the electyon mucroscope by the penodic add-dbver
methenarmne | PASM) technique (15

RESULTS

In the gt microscopical preparabans the
ntracellular cysts appeared as salitary large
cytoplagmuc vacuoles (Fig 1)1 Sametumes they
occurred in the majonty of the cels m 8
gnen turmour

In the ekectron microscope, the intracellu
{ar eyats were seen s round eytoplasme cavi
ties which did not communicate with the erll
exterior (Figa. 2 and 3) Ihe nuclets wix
focated at one dde of the cell and the usual
cefl orgnoelkes yuch a3 mitochondna and pro~
fites of the endoplowmic retkulum were pre
sent in the cytopl. N Tous cytopl
mycrofilaments were often surrounding the
cvets wath relatisely Jong mrerovalls bning the
eyt wall The mrrowall contained a more

518

cysts ¢
material occasonally with membranosy com-
ponents (Figa @ and 3) The oy cootents
reacted strongly 1o the PASM-grancd set
toms (Fig 4)

DIACUBSION

Intracellular cvsts wath bnh boedet and
secretion m gastric carcinogm celly were fit
descnbed by Jdrm & Lawrdn m 1950 (M
who had cbaerved such £yt in the ntet

nweﬂmdmed:ffmcnpeofpnrxz:;—

pomi. The first electron
Ihese cvann were those 16

concerning
gttd by Cisek & Arauspe (3} white K“‘:\
et ol (9) dexcribed te

greater detall. The fndings obtaioed 1 60
Ber studics were langely confirmed in £
present ultmatructural sudy The ot
solitary vacuokes wi;h:;":!“

eTION
;:::dl}:o:lm ymestinal and dffee 7P
of gastric carcinomas, The eyt
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Fig 2 Intracellalar cysts llned by

~———n

5T &K

relatirely tall mleroelTT and contalning grammler and floccohnt materal.

Stalned with oranyl acetate sod lead citrate, Mag 9300 X

bomogeoows and finely granular matenal
which was mucinous 1n Bature uncd it staned
with the PASM-method The most charac
tersc {eature of these eyt was the wel-
developed mucrovillar brung on the cyst wall
Tha ultrastructural feature cleardy differen-
tates these cpsts (rom the mucous vacuoles
wen in the ugnet cells of some gastrc
carcinomas of diffuse type (14}

The histogenetic role of the introcellular
s in the gasine coranoma cells remaine

A It has been postulated by Jér:
¢f ol (8) that the cedh with mrrocysts con-
ning mucw should correrpond to poordy
deeloped goblet cells the differentiabion of

whrch in somme way had been distorted. Thls
asqumption, however "Cmtﬂdlcttdbydu
occurrence of the microvillous brush border
on tho cyst wall It o rather to be comidered
S e o

nony of a lost

other words, that the cells mdmh’“:

comequence in cells
where the capacity of
sered. secretion {y sl pre-

As regards the fioe sructure the mycrovilll
hrung the cyst wall were wmilac 1o the micro-
willi found in an the plasma e
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Fg 3 The Intracellnlar eyst contains granuler material and & demsa body Microfllaments are sarround-
fng the cyat wall and moctovilll are projecting into the cyrt lumen. Stalned with ram] aceists aad lead

citrate Mag 12,000 x

braneofim.mmalt)pelndufmtipcﬂ
mens of gastric carcanoma cells of diffise type
(14) Furthermore nmilar mucrovill are typ-
tcal of the columnar epithelial cels in the
futestinalzed stomach epithelivm. Thus the
prescnce of mucrovilh on the cyxt wall of car
cmoma cells muplies a hmtogenetic role of

1 1 n the develop of

ered to be charactersne structures of gatne
carcinoma cells (7 8, 9) They are common
abo in carcinomas of the gut (6) Lawrér
Rowever interpreted the cysts w poorly de
veloped goblet formations (10) \ ery sumitar
wnchnions were found m the breast carcinoma
tissue by Dattifora (1} and in the tumour
cells i the pleural ard pentoneal flud 10
patients with breast corenoma by Spriggy &
Jerrome (20} who proposed that therr den-
tification mght be a means by which to pro-
vide support for the breast ongin of a meta
static tumour However the diagnostie sigmf

520

reance of these cysty m nuch 1 questionable,
since very smilar structures have been ob-
senved in & wide vanety of tumour cells, in-
cluding granular cell adenocarenoma of the
kidney (18) mesothehoma (23) adenoma
tord tumour (21) and culivated JB-1 asciier
tumour cells (2 3 4) IHowner in connee
tion wnth other methode eg differential
stalning of mucosubstances, the microqty
could be of diagnestic value In additien, 2
mare detalled stody of the mucronllar strur
tures could contribute to a more spectlic mer
pretation of the cysts.

The awthors thank Mis Elie Searunen Mrs Sirp
Fom and Mr Max o Lektmdkl for it seche
nical aselrtance. Axded by grant froem The Cancer
Secrety of Faland 10 TIN
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EVIDENGCE FOR AN INITIAL, THYMUS
INDEPENDENT AND A CHRONIC, THYMUS
DEPENDENT PHASE OF DOCA AND
SALT HYPERTENSION IN MICE
UL Gexraz Svrxosne

The Unbyenity fnstitute for ymental Medicine, Copesh

Denmark

Scendsm, U G Evidence for ap intha] hymus mdependent and a chronic, thymus dependent
phas of DOCA snd mh hyperirnon in mice. Acta path, microblol weand. Sect. A, 84
523-528, 1976,

Treatmem with desoxpeorticoserons scetats (DOCA) and 1 per ecot mline s drinking water
for 21 days caumed & dgnificant and umiler ncream i blood premsre 1n halred mice, with &
normat thymos function, &3 m fude mxce with grostical splesia of the thymu After 37 and
78 day there was, bowerer o synlficantly moee pronounced increass in blood pressdre tn
hatred than m ands mioe. A marked deyres of roond ol infiitration aromed mitrareal +omels
and deproerathe chunges chding wedgeshapad miarcts wers obaervod 2 the kidurys of the
haured muce, copmencing afier 37 dam of tretment, whils o sxch changes wrm {ound I
nude tmce, Thyowa grafting in buda mice, suceruively treated with DOCA and alt, conderred
the ebility to rwact with chronie hypertendon wnd intraresal vwscular dlwsse, equal to the
reaciion seen ta bafted micn, The present bnvertogation bas provided svidence for the eustence
of ea imdal thymus independwnt and  chronic thytmm dependent phase of DOGA and salt

fromrame roactlons, o camed by etber defects in thix sraln of mice
Key words Hypertmuadon, salt, DOGA  thymus mice.

U G Svendsen, The Un! orsity Insutute for Experimental Medicine, Nerre Alls 71 DE 2100
Copenbagen © Dexmark.

Revened 24 vi.76 Accepred 4.v176

A perrvaseular round cell Infilration around
hypertersreely damaged artenes form a char
acterntlc port of the hypertemsne vascular
disense both 1n human bewngs (for Litermture
wee 31 and 1n expenmental anomls (4) The

phocytes (Twcells) are necemary (6, 14) The

exstence of thymus dependeniey of the round
cell nfilrations has been d

m
Previows studses unng diflerent models of

acute and chromc expenmental hypertenson
49

morphology of the nfiltrates are smmilar to
the morphology of the cellular renchons in
mumune reachom of the delayed tpe for
whkh thymus and the thymusderned lym-

; 12) Experments with

ypertemne mite (one Lidney pantly i
farcted by ligauen of the antenoe branch of
the renal wrtery and coatralateral pephree
tomy (3)) have provided some evxdence that

523



the presence of thymmus may be emential not
only for ths cellular reaction but also for the
late phase of athymic nude
mce (see 7) falled to maintain the hwgh
blood pressure for more than %0 days, 1n con-
trast to normal mice 1n which a marked
degree of hypertension and vascular duease
occurred even after 120 days (12)

The aim of the present study way to mves-
tignte whether ar oot a similar chromc
thymus dependent phase of hypertersion
could also be demonstrated in DOCA/mlt
hypertensive mice. For this purpose normal,
athymic mude and thymus transplanted nude
mice were treated with DOCA and salt, Ran-
domly selected groups were invesigated after
21 57 and 78 days.

MATERIAL AND METHODS

Adnimels guibred NMRI mice (SPF GL Bamhalt
gird Ltd, Ry Denmark) 20-25 g 6-7 weels of

(Tetracyclin Novo Vet.,, 100 mg/1} 1n the drinking
water About equal mumben of males xnd females
wern oaed, the sex not plrying any mlo for the
remlts.

Thywtur trensplantetion whols
thyrws grafts wers made [n E-week-ald nude mrce.
Dooors were NMRI muce, lew than 24 hours old
The stcem of tha tation  was
rudged from the schised abflity to reject a skin

mice)

transplant (Donors
Sk transplantation was performed ax previomiy
described (12) Ten mudo and el thymus tram-

Macrd in the left carotdd and connected to
2 Tybpoy Hamsm apclane tremsducer
) and a G-14

Copenhagen
recorder (Mode! G-14 Danbridge, Copen-
Lagen) the blood presurs wae sabaequently e
corded for ooe bour In the comsciow semr
restrained

q rd w pho

from 1+ to 3+ in wheh s 14 eell 1

includes (ho sparw pioponuckaar reacton In ad-
of pormal artcries (10, 11)

entis | resuy, the

I3

planted nude mice (4 weeks after the
The

Growp I (controls) 20 nudo acd 20 haired un-
touched control mice 36 manths of agr In addi-
ton, 8 nude mon, 6-7 monthu of age, which had
been thymus tramplanted and moccesively chal
leoged with and had refected an allogmaft In 10
nude and 10 halred mce, the dally tapwater in-
ke was determined for 14 day, as
below

Group 2 (DOCA axd salt t scted) 41 haired,
41 nude and 18 female thymue transplanted ude

scetate
applicd subcutaneously ooc @ week. Randomly
slected groups of mxe were investlgated after 21
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Tor par of
nudcnllt-culmwd.mlml’“"“hd

was aed s indscathe for sigaibcance of

RESUITS

wisible thy

A subcutaneous
mmv—udnarvndm;ﬂdrethymu;mm—
planted pude mice whxch repected the skm
allografta within an average of 20 days (ranpe
14-35 days) Noncal‘thclOnudememd,:
out a thymo graft were able to mject ¢
Mnallogruh..nnddomfhaugrrwwlht
t by the time when the expenment was

78 »

wrnated (7 S ue Fig 1 shows the

Groxp 1 control m
mean b’loodﬁmurmdmwnudelnﬂ



hared mice (mnge 90-140 mm Hg) Al
though the mean blood pressure was the @me
(p>05) the mean relatice heart waght n
the mude muce was 043 = 001 (SEM) per
cent (raoge 0.35-0.54) ngnificantly greater
(p<0.003) than m the hamed mice (035 =
001 per cemt (range 033-043)) Thymu
trameplarted mude muce had the same menn
bisod premure (119 = 6 mm Hg (moge
%0-140) p>0.3) and the mme mean relatve
beart weaght {0.99 == 004 per cent (moge
053.043) p>0.05) a3 the mude control
mice The mean mumber of arrculatng lym
Pocytes was 2325 £ 279 per mucrolitre
(rnge 1400-4425) in the mude, and 5295 =+
I per microlitre 1n the haired mice (moge
4400-7525) dignificantly (p<0001) greater
tan in the nude mece. In tl ant
planted made tmee 1t was found to be 2720 -+
63 per microlnre {mnge 1450-6450) mmitar
(p>03) to the value obtaned 1n the nude
moce. The haemotoerit ranged around 40-45
per cent In all anmmah. The daily wtake of
tp-water was between 6 and 10 ml
Alicroscopuc wnowstigation  the heart and
pexcreas no vascular dosense 1n the Ldney
20 vascylar dusense, except that 4 of the 8
thymms transplanted mude mice which had
ted the thymms foc 5-6 months presented o
slight increase (Lo than & 2+ reachon) 1n
round cell infiltrations around the afferent
arierioles and the interlobular arteres 1t was
o the rame morphology but much lem in-
terse than that found in hypertense mice
Mo other degencrative changes were found.
Growp 7 DOCA and sall-treeted mice
8 mode, 7 haured and 2 thymus transplanted
mice died spontanconly after commence-
mwent of the trentment. All of the survhomg
mice were witbout clinical symptoms of dn-
etse Fig 1 ihows the mean blood pressure m
the DOCA and salt treated mxce compared
vith the mean blood premure obtmed In the
oude and haired control mice After 21 davs
& sigruficant increase in mean blood prevare
was oheerved, being somilar in nude and
hared rasee (range 125-180 and 130-170
mm He respectnelrt On dav 37 a wgmii-
ant difference betwren nude and haued

H Acm pach murrebead scamd Sect A W€

Plasd xecna  fmm byl

Q n ] 80 L
Days after it ct on of docoAalt tectmert
Fig I Tha mean blood prewms = SEM in hatred

(@—®) node (O---0O) aud node thymmas
tramplinted (A-—-A) mico treated with DOCA
xnd salt, The scratched area indicates the mean
blood pressre in nude and helred control mes =
BEML A dgnificant (p<0.001) increase In blood

treatment (pR0DY) After 78 days of trestmenmt
» dgnifcant (p<0.001) differcnce between balred
wnd pude thymm DOGA and salt
treated mice, us compared wlth the stmiarly treated
nude miee was obeerved. Number 1 brackets
number of mice

ouuce was found (runge 125-150 and 130-185
mm Hg, respectively) fn spite of the fact that

that 1 the control mice. On day 78 the
menn blood presure in antmals m the group
of nude mice was ngnificantly lower than
that in the DOCA and salt treated hatfred
muce (range 100 150 and 140-210 mm Hg
reapecthvely) and had decreased to o valee
which differed from that of the controb to a
degres only bordermg oo mgmficance. In
thymo tramsplanted nude mice, the menn
bloa:lprmu:clftuﬁumdmd-p(w
120-170 and 140-185 mm Hg, respectrvely)
of:rnmrutwunmﬂar(p)O:‘:)mLhnh
dx}uuthOCAnmllaltmLtdgrmrplof
noce. The mcen relative heart wwerght was
aq'or:xfk:ndymC(rmxdbmhhnude(O_‘vOﬁ:

per cent (range (0.44-0.56 0003)
and in hared (045 =+ QoI pcr):epnt<(rangu
041033 p<0.001) mice already after 21
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TABLE 1 Sarevy of the Experimental Remls

Dam ». nterlobarls A mwrlobalariy/arcan
Halred Nude Node + THY Hatrad Nude Nude+TIN
—_—— T T Nee
+ + + +
+ + ++ +
+ - ++ +
+ + + +
+ + ++ +
2 + + +
+ + + +
+ + + +
+ + + +
+ + + +
+ + + + +
+ + + + 4 + ++
+ + ++ + + 4t
+ + + + + 4
3 + + + + + +4
+ + ++ +
+ + ¥ +
+ + +4* +
+ 4
+ + +++ +++ + t++
++ + + + + *
+ + + ++ + +
+ + o+t +t + tht
+ 44 + + A
+ + + +t+ M r
POV + ++ + M *r
44t + + Tt N M
78 + + + Y v I
+ + + 44 ++ M e
+4 + + e : *
+ + +r :
++ o+ + i M
4 + AN N
+ + +++ +

Tablo 1 shaws the degree of round exll fnfidtra

irtsey 1 the mce treated with DOCA snd aalt f

st arcund the smiericbar and the interiobalar/prcuzte
oc 21 57 and 78 diye A gurked Sflerence Lenvern

resctota In

4o effular reaction w haured and yudo moce s found aftey 76 dios of Lreatmenr, et
uudcthrmmmmphmcdmumndmﬂummaem mice ies 37 and 73 dap o

lays. The dadhy salime ntale \nerensed simi
arly (mean 35 ml/day/25 g meuwse sfter 21
lays of treatment) in nude and hared mice
turing the first 3 weeks of weatrnent. There
—{ter the nude mice maintaised thas incrensed
level unchanged « hile an even higher lovel
of saline intake wu obwned in the hared
and the thyrus tran planted nude mice after

52b

57 and 78 days of treatment (mean 60 mi/
dav/25 g movse) The Lidueys were Tonrnd
enlarged and were of a pak grey colour
While the surface of kidneys in the nude mat
was alway smonth, a granubated surface wat
often found tn hared and thymum imer
lanted nude mice
FAr;mouo;u meestigations The Ldwn



Table 1 shows the degree of round cell m
ffmatron around the mteriobar and  the
arcoadr arteries. The infiltrates
comted mostly of cells the morphology of
which was lie that of Iympbocytes and
monocytes, but granulocytes and plam cels
war alio present. Incressed numbers of
round eclh were found both in haired and
node transplanted muce after 57 and
(most severs) after 78 days of treatroent, but
not m the nude mce. In harred and oude

d ~d b

of roond cells were found around
the afferent artenoles after 57 and 78 days of
treatment. Increased amounts of conbective
tmue fibkcils lying around the artenes, m-
cressed amounts of PAS posltive matenal m
the glomerular tufts, dllatnbom and degen-
eatons of tubules with hyahne cast and
infarcts were found after 78
dayx ANl mice which died spontaneowsly hod
marked (24 or more) romd cell infiltrates
mround the intrurenal vemely Only few le-
uord, mostly appearing as modemtely 1n
creased amounts of PAS positrve material In
the glomerular tufts, were found i mxde
mce, both m muce which were sacnficed and
in mice which died spontancowly The heart
vascular lepons cousiating of bypertrophm of
the media, fibanmd degenerabon and focal
myocardial necroses were observed 10 2 hasred
and 3 rude muice after 21 duys, 10 4 halred
2 mude thymus tramsplanted and no mude
mce after 57 days, and m 12 hafred, 4 nude
iy tramsplanted and 3 oude mice after
78 dnys of treatment Round cefl infittrations
around the vemels were obeerved tn 3 haired
mike (24 cellular reactioms) The pancreas
an increased amount of PAS pomtrve matenal
m the vewel walh and a slight wwcresse
Pervascular round cell wfiltratons were ob-
®nied in a few hured and nude thymws
tranplanted mice, but not in nude ruce
Mesentennal arterioles fibrinowd necrosis and
increased perremscutar round cell infiliraboos
were observed fn arterioles from 2 mce,

mterlobolar arteey PAS staming. 36 x

DISCUBEION

The development and level of DOCA and
wlt induced hypertennon In the halred mice
wed in the present study was nmilar to that
m DOCA and smlt hypertemive mce studwed
by other irvestigntors who utiieed a tail cuff
method for blood premure mearurements (1)
The intrarenal vascular doease 1n the haired
miee was equal to that described previouly
(10) in mace and raty (2, 8) Contrary to the
findings In the haired mice nude mice were
unable to maintain an elevated blood premure
10 spite of continued treatment wath DOCA
and st Nede me abo fafked to develop
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renal vascular duesse. Tramsplantaton of
thymus into nuds mice not only wduced the
ability to react with delayed type ummune
reactions, but alio induced the abiliy to
mantan a high presmre and to develop
typical renal vascular disease, These findmgs
tentanvely suggest that the mamntenance of
elevated systemic artenal presure m the late
phase of DOCA-mlt hypertenwon might be
cawally related to the secondary thymus-
dependent vascular lestons, and due to pro-
gresuve nchaenua, resulting fram multiple
constrictrons of the zmall mtrarenal arterial
verceh. Inflammatory ocdema of the media
may abo contribute to reduce the vemel
hunen (cf. 10) As far as the blood pressure
18 concerned, resulty mmilar to those obtained
in the present study have been obtained in
another stram (C57/b1/6)) of nude and

found, suggesting etther that the thymus may
also be mnpartant for cellular (or other?) re-
actons in other areas of the drculztory sy
tem which may be of pathogentc importance
for the hypertenmon or that the cellular
reactson 1 of little, 1f any ngmificance for the
high blood pressure,

The authoc u grateful to Mim Lirksth Oisex for
ber valusble technical wmistance. The

was kindly mpplied by Copenhagen.
This wotk was by gmnt from the
Danish Aedical Resear k Council, Ingensor Seres
Alf ed Andersem  Fowndanon, Frederibisend and
King Chritien X's Fowzdation.
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HISTOLOGICAL TYPING OF LUNG CANCER

Application of the W orld Health Organieation Clamfication to 479 Cases
Store Lazmare and Luevaxr Zrrrrxoxen

Department of Tharacle Sarpery Sahlgrenska sjulbuset, and
Intitute of Pathalogy II Untveadty of Goirbory, Swedem

Laymon, 8 &mLHhuﬂupulq-pin;nllnucmwnmdeuﬂd
Health Organbmtion clemdfication to 479 cases. Acta path. microblol sand. Bect. A, 8
573‘5!7 1976
Four hundred snd seventy nins primary lung cancers were typed
hitological clamification. The character of the material and the methods of lnvestignhon are
described, All patients bad been wubfected to mediaptinoscopy and $13 patlmts bad bewn
operated upon, Nearly half of the tumoars (48 per cent) was spldermold earclnomas. Small
cell anaplmtic carchnome ocrnrred in 29 per ¢emt and around two thirds of thowe wers of oat
el type. Adenocarcinomm was found in 22 per cent asd the aclnar type predoctinated.
Bronchiolo-ah eolar carcinoma octurred n 1 per cent and Large cell carcinoms fn 3 per eeat.
Typng of blopsy specimens was mads fn 289 cases in which » positne biopey had been ob-
tained during the pretrestment period. The rerult of the biopsy typiog wxs checked apuing
that of the flnal ove. In the total group the preoperative nstological disgneh tallied with the
Qnal ome In B8 per cent. In patieats who had been sobjected to surgery the pretreatment
dlagrests of epldemold carcinorm was corract in 88 per cent, that of mnall cell anaplastic
cartinoms [n 92 por ctmt and that of adenocarcinoma in 100 per cent. The condatoocy was
wmhhnmydp&nummwmmwomddullmmd-
towards the delimitati el m he WHO-clamificatlon the present authac
lmdhtnha-nﬂaﬂegu.ldcmmul}mtyﬁ.ngo“mm:u
Fey words Lung cancer; histologucal typing.

£ Lamon, Dopartment of Thorsoxe Surgery Sablgreneka sfukhowet, Giitebory Swader.

Recehed 28578 Accepted S mlut6

In the present investigatioa the WHO b
tological chamufication of hung cancer has
been applied 1o a series of such tumouns
order o evaluate the practhcability of the

MATERIAL AND METHODS
The mairrial eccemible for clomification derhes

from 479 putlents with primary lung cancer In afl
Clsm A MKCTOROTC

proposed system. The present im exth
Ibdcnbmlhd‘nrtﬁ.ab{htyu{bioptyqp{
of lung cancer according to the \\'}IO clani-
ficauon. A study of the bl

btuoflbehlnalogrllnmmtywlnd\c
Presemt series has already been publahed
(Larsson 1973)



TABLE | Methods Used sn Obtaining Materlel for Preireatoint Histologlcal Typing

Aethod (s) Operuted patients Noa operuted patieats
Ne, »* No. *
Peonchostopy 97 4.2 % 128
Medinytincecopy Lt 205 &7 s
Thomcoecopy a a i a?
Biopsy of metastashs 2 13 2 14
Aediastinoscopy and other methods 21 150 42 04
Towml 151 1000 138 100.0
Al histolopeal matenal was preseried embedded  cases (43 per cent) only blopsy at bronchosopy
in paraifin and had been routinely extmined by and In 98 cses (M per cent) by bopy m

pathologusts {n the department. The alider wers all
recaammed. As some of the dfder had faded or
wire otherwise defectivn they were either re-stained
ar new alldes were made,

The routine staining nod way hematotylm-eon
and/or bewmtoxylln-y Oleson In & mmober of cares
sdditions] stelning was carried omt cong mostly
PAS and & combined stalning of keratin snd mucin
(hsemalum-erythrodasxffron (Afason) sod alcian
grecn)

The hintological material fram esch patient wa
exsmmed m 2 pre-determined soqoence  brancho-
materis, other

regrthg with reqard to the presence of malignant
tumour were re-exaouned. Typdng of the tumours
wus dane blindly f.e. without knowledge of clmicsl
date and prwvioss diagnows. The degree of differ
entfanon was recorded ss high or low

After clamiication the hustological material was
divided mio two groupe All bsopsies perfooned
Prior to troatment werds placed In ooe goup
(*twopey group ) In the other group ( flnal mos-
terfal group”) the remainder of the material was
recorded. The mpose of this divinos was to check
the relatil ty of bopsy typlng by comparing 1he
resuft of this typang with that of the fnal clesifl-
catim of the tmnon

The bropsy groep commted of 333 posltive
blopser, of whrch [82 were performed ¢ broncho-
scopy and 161 1t medimtiaowopy The blopeen
were from 289 patents The medustmal blopties
comprised 131 lymph podes wuh cancer growth,
9 primary tumouwrs and one wample of (1t (e
with tumour embalics 10 the hrophstle  raels
Fhe huopdes done al thorscowopy derned from
the primary tumour or pleural meiastases In 7
cases the opsy came from A ditant metastaus
Ay Table | Mlugtrates, 1n €3 cares (22 per cent)
two or more beopoes were pouty  while m (23

53%0

mediayincecopy resulted In & tumour dizgnot, o
the operated patkents biopry was poslibve {n 48 per
crnt and in the poc-operated tn B0 per coat s
64 per cent of the operated patienic blopey a&

was posltive compared to oaly 19 per
cent of the non-operated. On the other hand oy
at way rated poadtne b ouly 203
per cent of the operared patients as opposed to
49 per cent of the non-opersted,

The final material gronp coosurd of 277 r=
sected tumonrs, 27 bopdes made at thorscotowy
33 bhopstes mado alter introduction of therapy a0d
259 antopey specimens

As It was maperted (hat radiotberapy asd/or

gl a1 well 21 p d"‘::
t ofluence the relisbilily of clamification,
migh - ml

opertted gnd 100 moo-operated patiens

RESULTS

Hustological Type of 48 Tumony

This clamifration was based upon exom-
\nation of all available matenal from the 479
patents. The result is presented in Table 2.

e
Fg | Higbly dferentated
with prodoction of keratln
Fg 1 Small ol wnaplanc earcivoma, fus
cell type. Hewmtoxyls-coun

Fyg 3 Smal cell saplastc carcimorss, pohypess
cell type. Hemateaylars Gieson.

Fig 4 Seall cell ansplane carcinoms,
type Hematenllo-coun.

ephdermoid
Hematoxy) pov oo

oat el
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TABLE 2. Tumonr Type Distribation ix 479 Cases of Primary Lung

Cancer Percentages dre Bezed

on the Grend Total. Ceding of Tumonr Cetagorres According e V11O

Hixtological type No, >3

L Epldermold carclsoraa 31 82
1L Small cell anaplastic careinoms 121 251
1 funform cell type 12 25

2. polygonal cell type 35 73

3 oatcell type 7 142

4 other type 2 04
IIL Adenocarcinoma 105 1y
1 bronchogenic 99 207

« aclnar &2 29

b. papillary 37 77

i eolar 6 13

IV Large cell carcinoma 15 11
V  Combined epldermoid and adeocareinoma 3 Y
t 0.2

1.2 + IILL 1 02
I Unclagdied 2 04

Thu demonstrates that epidermosd caranorma
(Fig 1) was found in 48 per cent. Small cell
anaplastic carcinoma (Figs. 2-4) occurred
25 per cent. About 2/3 war of the cat cell
type and 1/3 of the polygonal cell type.
22 per cent of the tumours were adeno-
carcinomas (Figs. 5 and 6) and among them
the acinar type predamunated. Bronchiolo-
alveolar type (Fig 7) occurred in only 1 per
cent, large cell carcmoma (Fig. 8) i 3 per
cent and cardnomn of combined type (Fig 9)
m 06 per cent. In 2 cases 1t waos not pomible
to clasufy the tumour The degres of differ
entmation m eprdermord carcinama and adeno-
carcmoma o shown 1n Table 8

Hustological Tumour Typa 1n the Diopsy
Group

The result of the hitological typing in the

Reliability of Biopsy Typing

The relmbility of tumour clfx in
biopescs 15 shown 1n Tables 5 and & In 5
(17 per cent) of the operated pabents beopsy
did not permit typing The pre-operatne
clamficaton was correct In 89 per cent. Of
the 78 cases which pre-operatively were clave-
ﬁcduep)dermadcutmn,(ﬂ (86 per
cent) corresponded with the final diagoos.
In 23 (92 per cent) of the 25 cases pec-
operatvely dingnosed as small cell amplute
carcnoma the final disgnosss was the sme
In the 16 adenocmrcinoma ciwes the pre
operative and the final clamfications agreed

lete]

w';:xpz}w};mup non-operated patents, bogry
did pot permut typng n 14 caves {14 per
cent) (Table 6) The tumour clasnficabnn

biopsy group n thown 1n Table 4 Epid d
carcinoma and small cell anaplastie carci
noma occurred with appreoamately the same
frequency 1n the buopsy matenal s in the
matenal] as 3 whole The frequency of adeno-
carcinoma though wns onlv half that of the
totn! material In 44 of the 289 cases (13 per
cent) bropsy did not permit anewment of the
tumour type

332

Fg 5 Bronchogenx adenocarcusoasa, sclo3t 07
Hematoxylin-eosin

Fig 6 Bmochogenic adenocarcisoms, papdl=t
type Hematomyllm-eosin

Fig 7 Broochuolo-ah enlar carcinoma. Hematavyla
codn.

Fig # Large cell arclnoma. Hemasoylias L
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Fg 9 Combined epidermoid aud adenocarcinoma. PAS.

Fig 10 Transty - .

cell

mde at biopsy was correct m 86 per cent.
) the 34 cases of eprdermoid carcinoma,
4 (71 per cent) were dingnosed correctly by
lopsy The bropsy typing was correct 1 all
» 37 caser of small cell anaplunc carci
oma and m 11 of the 12 adenocarcmoma
uea (92 per cent)

DISCUSSION

In the hitological clamfication of our mate-
rmal we have rgorowly applied the entena
st up by WHO Furthermore we have b
sequently adhered to the peinciple that af
anpwhere 1 a tumour a specific duflerents

ABLE 3 D free of Differentistron x 231 Caw of Epdermosd Co cnome exd 103 Cow of

Adrnocarczema
Hustologiea! Degree of dufferentiation
“ ™ hugh o not stated

Epideraced carcisoma 70 (303 %) 139 (688 %) 2(09%)
Adenocartinoma

Acinar s o

Papiliary 1 1

Broachiolo-ah eotar 6




TABLE 4. Twmexr Type Distribstion m the  tion way found, this finding should determine
Biapry Gres

4 the type- Unduferentiatesd areas were not
meed for type denghanon, excrpt when every
Muclogisl bmoarrpe Mo % gy cxsmined wat wmdiferentated. If two
found the tu

dermord carcinome 136 471 specific differentinbom were
ES:’nﬂ!nulﬂlﬂaxdml 70 42 mour wet clamified a5 combined. However
g 2 U1 we have, 1 other abors (Welter & Prce

cell carcinoma

Orted o 1sp 1955 Asoperds 1959 Whitwell 1961 Krey

- b 1962 Shintom 1963) interpreted the
189 100.0 exstencs of mmall groups of squrmos-like

TABLE § Comperuon betmeen the Results of Buapsy Typing sxd Findd Typay of Promery Lung Caxcer
ia 145 Pationts Subjected te Exclrional Sxrgery Percentages in Brackets A1 Besed o Row Tolels

At [mal typing
Hixtological AtBlopry
o e No » Epbdermadd  Smalleell  Adeno-  Largecell °
Epidermold
careiname 7 s34 57 (85.9) 4 ] + I
mall ol
carclaame 25 17t 2 23 (52.0) 0 0 0
Adeno-
earclagena. 16 10 0 0 16 (100} 0 0
Larcge cell
curchome 2 14 1 0 1 0 0
Unclasd
fed 23 171 18 4 4 0 1
“s 1000 86 (389) QLD W64 42T 1

TABLE 6. Comporiion briwsn the Resulls | Biopsy Typeng and Final Typing | Prmary 1 Cameer
tn 100 Patients o S bpect d 10 S raery Pareentapes in B ack ts A ¢ Baed on Row Totals

At final typing

Hmological At bdopey
ot type N " Epldermokd Scuall cell Adeyo- Lane cell Othen
Epldermond
carcinorsa 4 “o 4 (70.6) 4 4 2 [
Braall cel
rardnama 37 37.0 0 37 (100) L] ¢ 0
Adwmo-
cuTinans 12 120 o 9 sty 0 1
Large eIl
esrunoma 1 30 o o 2 1 o
Usclew-
fed 14 “e H 2 T 2 1

100 1000 % (26 0) 43 (13.0) 24 (240} 1030y 2420y




cells with foc of kemtinmation, and gland
like resette forming structures 1n tumours of
small cell anaplastic type to be charncterstic
of this cancer type.

As Kreyberg (1962) stated, in order to be
both mtional and useful, a clasufication must
be comprehansve yo that only o of

presuon of the reprodueibilty of the cladfi-
cation Is obtained by comparing the baopsy
tumour type with the final tumour type tn
the 146 pabents mubjected to surgery aod the
100 patients not operated upon. In each of
megmu]nthueucmwmdm)_

turnours remaun unclimified. Further the
critena should be suffiaently prechse and ob-
Jective to permut any pathologut to type a
grven tumour in the tame way that s, the
typing sbould be reproducble

The WHO clasufication evidently forfills
to the req mn comprek
oveness. In our matenal all but two of the
479 tumouns could be clasufied. The high
rate of comprehenyveness Is almost certasnly
due to the fact that in the majonty of cuses
a preat number of alides were available for
examimaton and thot 1n uncertaln cases spe-
cml stainy were wed.

The extent to which & clamficatron can be
conudered reproducible 15 paturally not onfy
dependent ou the stringency and obpectivity
of the crrtenia but also on the pathologmts
ambition and ability to apply them. By com-
panng the frequency of different tumour
types m material of nmular denvation one
acquires an imprenion of the reproducibility
of a clamfication Another wethod to check
the reproducibility 1s to allow a pumber of
experienced patholognts to clasufy the smme
materm] blindly and independently of one
another applying :dentical cntera. This
method has been practised by Fesner ot al
(1965) and Safzer (1967) The result of
these two tovestigatrons 15 indeed not en
couraging and appears to support the opinon
of manm pathologets that histological chwal
fiention of lung cancer it meaninglen. In our
opinion there u no justifimbon for ruch a
negatrve attitude In the case of Salrers in-
vestigation the low rate of reproducibility
would scem to a large extent to be due to the
fact that the dgnostic type cmtera were
greatly summanzed. In Yemer ot of 3 Inves-
trgatron the low rate of reproducbility i less
enily exphined.

As regards our cwn imestigation., an fm-
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ing fn apy ly 90 per cent of the case,
As thown in Tables 5 and 6, the type agree-
ment i both groups v not a1 complete fn
epidermerd carcinomn {86 and 71 per tent,
respectively) as in gmall cell anaplaste cancer
(92 and 100 per cent, respectnely) and in
sdenocarcinama (100 and 92 per cont, re-
spectively)

The WHO classiffcation hay recerved ample
prase from rany sources (Berads 1967 Har
rzon 1967 Annotatians, Tho Lancet 1967
vol 1 p. 716 and Book Reviews, Canad.
Med. As. ] 1967 vol 97 p. 1306, Hall
grimsson 1978) A clasification is reldom w0
perfect, bowever that it can not be m-
prroved, which 1 also true of the WIIO clasd-
fieaton of lung tumours. In our opinon the
greatest deficiency m the WHO clalficaton
ts that 1t does not more clowly relate (o the
typo of Jung cancer that Braadt as estly x
1926 described a3 “gemnchtzelige Ucher

put Neigung zu Cylinder oder
Stnchebrellbildung” This type of cancer groms
1 2 manner rosembling epdermord catT
noma, forming relatvely wide bands. Fur
thermore, 1t Is characterred by strabfication,
whorl formanon and a bamal layer of ol
d.nalcelhnmngtdmnpa::dc-lﬂrn;;
ture (Fig. 10) However cancet
O(ttn(dinmﬁllthccnttrh[arpidtfm‘d
carcinoma m formutated by WHO ( ur
wath keratinration of intercellular bridges™)
and 1 therefore placed i the group of small
cell anapltic cancer The rumeur 1 bdeed
wmall celled Iunuddfmfmt.bcmﬂﬂ'u
nn:lp]axdctypemothﬂqucn.u\dmw!
op&nmhnhm!dberhwfrdnsepdtmﬂ‘d
carcinama of Jow differcataton. Ot
the board respormible forLbe\\llOeLﬂ;fi‘
muonmnmunammmnumg::dlm o
the “trannitional eell carcinoms should
clasnified us 1n Tig \Om\hc\\'l[Opwblr-\h
tion Histological typing of lung fuzmouns R



2 tumour 1 recorded a3 “epidermoxd carch
noms or mrall cell gnapluatc carancma,
fonform type™

In 1968 & meeting dealmg with the histo-
bgmldmﬁubmulhmgc:ncerwuhdd
in Oslo under the chayrmanship of Professor
Rreyoerg. Yo then o the oppostunty
forward the above viewpomt an the clasifi-
cation of the tranditsonal eell carunama. In
1971 Kreyberg took up this problem for do-
comon  writng  “Epodermold  carcmamas
{WHO Code No. 1} are defined w1 ‘tumoun
with keratinmation or intercellular bridges
Thus 1 a precae, but also & very narrow de-
Timtion, Stratrfication and whorl formation

lhnywﬂlfmdthumﬂbk.nnddthz
' of the
D&dtndmmlnﬂbm:\w:d,lﬁdddtontm—
versy would have been removed™
Desplte our crincal attitude toward the
delmmutation of epidermoud caranama 1 the
WHO clasubication of lung cancer we do
find [t to be of great value. The enitena are
strmgent and objective, most types are well
defined, and only sight modiflcaions are
desirable. The reliability of typmg i high
when the criterm are coomstently appled.
The WHO clamfication will permit the clin-
feal features and prognoss of cases i ome
centre to be compared with those of another
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BRIEF REPORT

G-BAND ANALYSES OF A HUMAN INTESTINAL LEIOMYOSARCOMA

] Maeik
Tho Cytogenetle laboratory Department of Pathology Central Hospital, 8kvde, Sweden

Mark,] G-band analpses of & humin Intostmal lelomyoearcams, Acta path, microblol, scand.

Bect. A, 84 338-M40 1976,

The chromosomes of a human intestinal lrkamyovarcama were studied by a direct meibod. The
tumour had a hypodiploid stemline (5 m 4°) with both numerical and stroctural changes.
Theso could be clarified unng & G-banding method. The eolutonary pattem in the sreoma
was reminiscent of that found eardier in human meninylomas.

Key words Lelamyoarcoma, human itertmal - chromosames G-bandmg

] Muark, The Oytogemetic laboratory Department of Pathology Central Hosplul, Skbrde,

Sweden.
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The present report desls with the cytogenetic
in a primary

primary  solid,
hitherto boen completely analysed with banding
techniques (references in Afark 1976)

Matenal and Methods
A 77-ear-old femals was subjected to Deo-careal

stasts remurved 8 month later At that thme lapara-
myrrrulrdd‘m:minandmmdnnb—
dorminal cavity The general condition of the pa-
tent deteriorated during the following 16 months
but she wis il alive about 2 years after diagoone

Fresh pieces of the intertinal tumour were med
for the chromosmo preparation which wes per
foemed by a direct metbod It was described in
detall carlier 23 was alm the technique wed for
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the G-banding (3ert 1873)
were counted m 75 cells. Tho kanotype anaipes

mhndlninu!ytlmnkdlld.mwhm
rypﬂlnldd]nontothldlhes-(rlh(d T-Hd'_)h
It seezn beyond dowbt, bowerer ihat the one Wi
s pormal complement n-prcr-ulp_—uvpl-:f:v
stromal o inflummstory cclL. The stroctural jod
or pumerical deslatons charactenuing the o
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Fg 2 Meuphaw plate of & siemnline cell (S = 4 )

saggested & sepbrestep development of the donal
evolution. As to the Lat-mentoned potat, the fad-
gy adicated that the deelopment had onglowd
with Jow of aor Na. 13 and one Ao, 22, cowtowd
with loss of coe No. 14 ad ooe No (), pa o
one \a, 7 xud dedroon of ane No. 1 amd then ki
to the establichmem of the stemiine by Jo of s
Na. 13 and deletron of ome Na 1L The addoumal
changes obserred m some hypomodal vermot e

foreshadow characteristies of  sebeegeent

featwes

showms peveral evobath

the arrows poet to the two marker chr

10 karyotypes demonstrate thelr urally close rels-
tem to the S-cells. It was aleo poselble to analye
ane of tha two Bi<chromosome cells almost com-
pletely Ity karyotype agreed with that of & doubled
Seell.

typecal of menmpomas ie & hypodiplakd porer
ron, exrly ovolrement of Na %2, and biter, mpe
tmposed, devatons affectmy No. 1 aed de D

was smpported by a st (0%
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