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FOCAL SPONTANEOUS ALTERATIONS
AND LOSS OF ENDOTHELIAL CELLS
IN RABBIT AORTA
Erus Svoszs and Lar Joramemx
Insatte of Medkeal B.okogy Department of Morpboogs Ushenlty of Trocss, Norwsy

Sacudsen, E & Jorgemsen L. Focal i} and low of
rabb t aorta. Acta path, mcroblol scand. Sect. A, #5 1-13 1978

Rablxt sortas were exaryined by Bght, scannmg, asd tranauuasn electron m.croscopy 10 obeerss

1 celh In

Layer
ocour muany eoagated protruding celly wern obeen od, some obviously partly bocecned from the
basewent menbrans, Some of the latter celb appeared to be srtached by v ends and w0 be
nnted oapradmally Single cells, or even sherts of crlh, wrre complesely detached. The
brraks wemed o b (aken plece clow to and paralle] with, mtrroelvdar functioos, but wot
within these structares Platelets bad reacted both whth injured cefls aod the denuded ntmal

wurisce Thus, the sqnencs appesn 1 be protroroen of cell body partial loosenme of cefls from

the basement brane breaks near tha L

drtachment,

Junctions, teleting of celh, and camplets

Key words Aorts endothelal cells focal alteraiwons rabbet.
Linar Buendart, Instante of Medecal Rology Unnercty of Tremss, Bex 977 9001 Troms

Noreay

Receed b 77 Accepeed S1vn 77
Boutier et € (3} found endothehal ceflt in
e0ous bood exmples from man, and Hlsdo-
ve¢ & Rossman (B) were able to jsolate endo-
thelil celly from rat blood taken from the
right mde of the heart. Some of these cells had
obviouly lost their mucler Bourier ¢t al. (3}
found a fugher mumber of curcutanng eodo-
thelal cels in patients woth manfest or po-
tential thrombotic disease and considered the
presence of these cells to be an mdxcation of
\ascular njury

W w uncertun whether thoe celb are
demed from the artersl or venous side of the
axular bed or from both.

1 A yuth. macrrbend, wand Bt A, 8, 1

As to the arteral vmcular bed, several
suthory (20 21 23 29 30) describe vanows
ol dothehal al o 2obe
endot.hd‘n.lbldnnred:nnbttwvmtbrpm
pheral cell membrane and the basement
membrane, In focal areas the endothelial
cells are low (10 11 26) The endothelial
changes and the focal Jow may be accom-
panied by platciet scamulabon (1 10 11)
Tedder & Shorey obwerved
'Z;’)“bodvmnecdmbcmmmubb.u

By scanmmy electron Shime.
moto et el (19) observed
tudma)

mn\moulhclrtuu]nniux.nd




called them ‘brdge like structures” Chn
stensen & Garbarsch (4) considered the
‘bridge-like structures to be shnnkage arte
facts. Sunaga et al (24) and Nelson et al
(14) felt that these structures were distorted
endothelal cells, Elmér et al (5) found
smular structures 10 rat aortms following
uchemia and suggested that the “bndges”
may have been processes of endothelial cells
developing 1 a respomse to cell injury Rerdy
& Bowyer (16) depicted mmlar structures at
the branching mites of rabbit aortas and con
mdered the structures to be injured cells The
cause of the injury was thought to be haemo-
dvnamic forces on the arterial wall The wame
authors demonstrated mimilar structures m
sabbrt sortas after v adminstranon of
endotoxn (17)

The amm of the present paper » to study
how endothelial eells are detached from the
nortas of rabbits. What are the changes which
precede the detachment of endothelal cells?
Do the so-called “bridge like structures re-
flect injured endothelial ecells which may be
come loosened?

MATERIALS AND METHODS

Altogether 24 rabbit (allinos and Dutch strain)
were used All animaly were ralsed on a lip d poor
standard diet of commeraal food pellets for rabbats
(Kanin Pellets, Fellakjopet Trondbelm Norway)
Water was grven ad lib tum

Nine animals got o diet consuting of crushed

pellsts mized up wth pure cholesterob-poscder
(BHD Chemcalt Ltd. Poole England) to a com-
ctnrmxono(ZpercEntbywc.ghtforluid.m
{Table 1}

The anlmals ate from 80 up to 150 g of the det
per day re. 16 to 30 g pure cholesterol. The
ammals wers sacrificed wathout further expen-
mentaon and xorta specumems were aher God
by immerton (14 rabbt1) or by perfumon and
immernon comb.aed (10 rabbits) (Tabie 1}

The animals on whxh the sorta specimens were
to be fixed by Immenon alone were killed by
utravenous overdose of Nembutal “Abbot” Therax
and abdomen wrre rapidly opened and the sora
carefully removed and opened along the \enml
aspect with a palr of selsons w.th a bhuat poat,

For lght, scapning, and tramanimfon electron
microscopy  the aorta was nosed in bnflered
Tyrodes solutfon and specuvens were taken from
standardized wtes (25) (Fif 1)

1n rubbits In which the nortas were 0o be per
fosed the thorax was rap.dly opened under intn-
venous anesthesia with Nembutal  Abbot” A
flexible polyethylen cannula was placed m the
wcend.ng part of the aorta through an wson
made in the Jeft ventrcle. A Lgature was placed
at the beginmung of the norta. Another inchion wu
made {n the nght venincle

The blood was washed out wrth phomphate baf-
fered Tyrodes solution wth pH 7 4 and oamolarity
of approdimately 300 mOmol/kg The perfuson
was continued with phosphate bulfered glatank
dehyde 7 per eent, pH 74 for 10 munutes the
prewsurc was hept at B0 mm Hg dunng the whok
procedure. The aorta was then carefully removed,

were taken for light, scannmg and tranmmis.en
, from Yirdized s
(Fig 1}

Specimens for [ ght microwopy only were em

TABLE | Grouping of Animals ¢nd Fexetion Procednrs Ths Table pioes the Number of Amimes MU
jected 1o Immarsion axd Perfusion Fixation Procedurss tn the Thres Treatment Growps

Feeding

Type of flxation of aocta

Immerzon Perfunon and
alone mmerson

No. of ammals  No. of animals

Total

Na of anmmah

No cholesterol added to the dret

2 per cent cholesterol added to the dlet
for 1 day pror to it

2 per cone cholesterol added 1 the diet
for 2 days prior to kil

6 3

Toal
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bedded In Histonax, granulaced, (Hito-lsb Beth-
Jebern Trawng L1, Gothenbuarg, Sweden) and 4 &
thek wctoms were om edgenays and maived with

room wermperatare debydrated m tacrear.ng concen-
tratows of ethanal and dred In & Hitach! crcal
pont drper g COy. The spec.maens were glued
w1 1 rowtal wexbe w.th coodwct.ng paint (Lsdd Re-
warch Iadusrics, Toc, Borl ngton, ¥ ermont, USA)
©d comred with a tho lyer of gold, wog &
coatng

ford m phosphate beffered 2 per cent glotaral

deiryde with pH 7 4 for 2 hows at room (eompern

tury and pam-fced m 1 per crat cammum tetrodde

for 1% boury, dehydrated in icreanng concratra
and

dpenays and mased with Tohodn biwe, Ultre-
the sctrons were cut on & Rechert Gpe 700141
mcrotore, The secoons wers placed on

s and cxamised & Hrtachi HU 12 transms-
o0 eectron m_crowope.

REESULTS

Light py of both H: bed
ded and epon-embedded tranmerse sec
tony showed m area 3 (Fig. 1) a regular

pattern of intumal folds with the endothelal
surface mtact. In the other sampled aress
(Fig 1) pits were scen as earker described
(23) 10 areas of puts the mickew
of sereral endothelrl cells were protruding o

endothelal cells were partly detached, ap-
parently koosened from the underlying ntima
(Fig 3) of projected mto the humen, the cell
being attached at oaly onc pait at the cell
;"&bm Areas of mbma devod of endo-
cells were occanonally encountered,
Scannmg

Lght muctoscopy Regular
intanal foldy (Fig 41 and pts (Fig 3) were
found in perfused a3 well &8 m Boo-perfused
amrmals, although the folds sppeared Jem
pronounced m the former

In areas of regular folds the endothelm!

Fiy 1 Dugnmmatc llowration of the
aoxia mﬁmdumhdkluthl.:bb;
sezapling for beht, scanning asd tranem.sion elec
‘rom m.croscopy

Layer was altered,
tn the kmer cunatire of (he mﬂ
g ted cels were
found (Fig 5)
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{Fy. 6) The onprewion of celh beng at
tached only by therr “ends™ was strengthened
by the obmenation of spmaklike configum
thons of the peripheral parts of the cell body
a1 1f the cells had been twisted around thewr
Jongrtudinal axes (Figs. 7 nod 8) In some of
the apparently twisted cells the cell mem
beane wemed ruptured, the nuclews pro-
troding through the rupture (Fig. 9) and in
same caaes the mucleus seemed to have been
knt (Fig. 10)
Infrequently we found onc of the clougated
eads of the endothelial cells ruptured. The
il projected Into the humen as if 1t had been
m the flow Clowe by the cell had
keft 2 sharply outlmed oval bed betwesn m-
tact endothelial cels (Fig 11) More fre-
quently we found sunilar oval defects without
any celly attached, g

of the aoroc arch completely denuded areas
were seen, sometmhes partly covered by &
platelet thrombws (Fig 16)

Trammngon  electron  pucroscopr  also
showed mostly unaltered endotheln) cells 1n
area 3 (Fig 1) In specimens from the other
sampled arexs altered endothebal cells were
olten encountered. Severe ngns of Injury In-
cluded vill-like processes and ruptu,

Tbem;daof!.buemj'uredmﬂlultcnpm-
truded into the lumen (Fig. 17)

Tho fint sigm of cell desquamation as ob-
clectron

prombly rep
e Rft by letely detached single

®ned by tra =

endothelial cells (Fig 12) The edges of these
beds often had double contours (Fig 13)
Siogle platelets or groups of platelets nere

Fig 4 Ares i rabhit son between oeighbour,ng
onficty of the utercortal arteres o the me e,
Regular txtmeal folds are seen Cell yunctons are
Bbie (xrrom ) Perfused spec men. 400 >

Ffuy s Trocs the lever cotvature of the socoe arch
Apl(P)-ndtm-\fdfdd:(F)mmhq the
sbowdance of

protradog ecl
oIy between folds (arrom |

scron
Perfuecd fpeamen.
470 x

microscopy
were subendothel blebs (Figr. 17 and 19)
most often present below the nuckear regions

Thapt'nMplmolLb-mdmh:Ldaﬂ.(E)
ppear 10 be twated (wrrowy) 3730
Fuarmmh«mmdhm&m
Detad [rom tanted “pan  of wndotheky]
cell. 11700 x -
Fuﬂl"mm'-b‘bﬁt‘mlm'rea{lhuﬂc‘@
Turo endorbelial cell arv Joowened from the weder
lerer The el 10 the right thow » repture of the
ol P (#779% ) ad the mockews () with
mden n vhibl

face 3900 b Pt on the el ma

Fr 10 From the kmer cxrvarary of »ortse

muwmwmﬁ.mw:‘

?r-:‘y thﬂhlb.cymﬁmn (triengle)
Periphent pary of he

n_ T d‘h‘h""nb"d!lppm-br
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of the celle At such cells the hassment mem
brane was separated from the outer planma
membrane and often the cell appeared bulg
g although st was snll apached to neigh
bouring cells at mtercellular Juncuons (Figs.
18 and 19) In some of these cells the penph
eral pars of the cytoplasm showed waust ke
consiretions (Fig 20) a feature probabl
corresponding to the sp.ral like configuration
observed by scanming electron microscopy
Some endothehal cells seemed to have been
detached afmost completely from the bage-
ment membrane, and were jo ned onhy by one
end to 2 nexghbounng cell, Other cells pre
tented ruptures of the cell bodies near 1o, but
not withuy, the intercellular junctons (Fig
21} In such cases small parts of the cell in
assoctation with the celf junction were left 1n
sty (F1g 21} At the edge of denuded areas,
smular parts of cytoplasm from ruptured
endothelal cells occurred at the mtervellular

Frg !1 From the lemer curvature of the sortc
arch. An endothelial cell (E) is attached only by
ome “end™ and projects into the tlumen of the
veswel The cell hay keft behind a sharply cuthned
bed {arrows) 30 <

Fig 12 From Iateral to an intercosal artery orificr
A sharply outlmed bed (B) is most 13ely an indica
uon of the shedding of an endothelal cefl. The
edge of the reg on (arrows) has a double contour
3500 x

Fig 13 Detal] from an cdge of & bed (B) The
arrow1 pomnt to a double contour probably repre-
senung cuter and wnner epdothelial cell membranes.
17800 x

Fig 14 Area in rabbt sona {rom the lewer cur

vature of the aortic arch. An endothelal eell bed
(B) with a plateler deponted at the edge (arrow)

3500 x

Fig 15 Area n rablnt ancta from the lemer cuna

ture of the sort:c arch An endothelal cel) (E)
projects in.o the lumen of the exel In the bed
(B} an adhenng platefet (PLT) Is scen 3800 x

Fig 16 Arcs of rabb.t aorta from the lewer cuna-
ture of the sortic arch, Denuded areas (DA, and
intect endothelial surface (ES) are seen. A plate &1
thrombus (T) ls present on the denuded :"3_.’\:

Juncpons, which generally setemed 10 reman
mtact (Fig 22)

A quanutative morphometmc study of the
described alterations o 1n preparapon, Pre-
Imunary results obtained from our scanng
electron mxToscop ¢ pretures have 5o far
vealed that protruding cells are more fre
quently present i sampling areas 1 2 and 4
than in sampling area 3 (Fig. 1) All the
changes deseribed could be detected 1 most
of the arumals, whether they had betn an a
cholesterol-contauning det or not

No qualmative difference was noted be
tween changes 1n aortas that had been per
fused and those that were fixed bn tmmer
non. However the perfused matenal ap-
peared to present the large denuded areas
and the platelet depouts less frequenthy than
the non-perfused materal (27)

DISCUSSION

Thu study shows that m the acrtay of rabbns
there are sgns of endothelal cell injuny con-
wsting of mtracellular changes, rupture of
plasma membrane, protrunon of the nuckar
remon, loosenmg of the cell from the base
ment membrane, and twistng of the cell In
2 regian of mnyury an endothelal cell » ofien
dustupted close to an totercellular juncton
which 1tself 1 mtact. Complete detachment

Fig 17 From the Jesar curcaure of the sortc
arch An endocbefial cell (E) with electron demse
and vacvolated Gtoplum i shown The per
nuclear space of the cell i1 widened, and the pen-
nuclear membrame ruptured (arrow) The nuclem
has an irrrgular ontloe and condensed chromann
The endothellal cells are loosened from the bae
ment membrane at sveral ates (doutle arrown)
The mntima appean to be edemataus. 8500 %

Fig 18 Froem the lewer curvarure of the »ortit
arch. Two endorhelnd cells (E) appear almost conr
pktdylouytnrdlndo‘nhlnlt.btdwlhc basement
membrane (BM by ther two eads™ Th onter
cell membrane 1 w dely separated from the bases
meat membrane IEM = nternal elae ¢ mem-

brape [] = mtercellular juncron, IF « iojured
ly hed endothelal cell w th multdp.e

the periphery of the thrombus some
cells’ are seen to project o the lumen of the

vere] (arrows) 730 x
8

ruptures in the perpheral cell membrane (arroms)
9400 x



of the endothelnl celly ;s noted, and platelet
resctions occur &t the wte of infury

The protruson of the nuclear regron was &
prominent feature obacrved both by light and
transmmion electron

electron mcroscopy the nuclear protnnon
appeared a3 a crest bulgng into the honen.

the scanning electron Hternture
. “bndge like struchres™  fint by Shone-
meto et ol. (19)

Vve obxerved a frequent amociation berween
protrusion of the nuclear regon and other
ngns of endothellal cell mjury intracelfutar
alterationd, rupture of plagma membrane,

Mg 19 Area [n rabbt sorta from betwern peigh-
bouring erifices of intercostal arterkes o the same

2ppeary o0 be well attached to the basament mem-
brase clow to the tntercelslir fuacton (I])
12400 x

Fg 20 Latena) to &0 arery ordice An
tojured endothellal cefl (E) i separared froes the
wm(ml)m‘dmﬂdmhm}y
by the tho ends The

o] body show peveral waim Lke

subendothelial blebs, and partual detachment
of the cell. Like Rerdy & Bowyer (16, 17) we
therefore conmder it likely that the cells with
bulgmg nuclei—the Like structares”
of Sumamoto et al (19)—are mjured cells
Thny wiew b like that of Bprkernd &
Bordjers (2) who abw found that bulging

dothelal cells preceded the d s
and thus could be conn:dered ar an eardy sign
of m;

Zwerfack (33} showed that prcking endo-
thelia! cells of blood capillanes with a needle

tres. Vafno of af (13) and Jons et ol (9)
thowed that endotheln! cels contaln come
tractile matenal and the queston arkes
whether the nuclear bulging o 2 ign of
c:ﬂuhrcoumcbmhlmdlemlhin}my
Bylc:mhlgch:trmmm'mcopymmo{
the elongated pantly Joosened endothelal celly
which protruded mito the vemel Jumen
thowed a spiralbike configuraton of the ends
a3 If these cefls had been twasted around thetr
loogidiml axes. In tramminon electron
mucroecopy twaiting of the peripheral parts of
the cel was probably reflected by waist-like
consmictionm. At this stage the endothelial cell
ltemcdtub*l»m:hrdtothcundu-h)qb,iu
two “ends” As far a3 we know this observa
tion has not prev.ously been

D

{arrown) The crioplam i scanty and the mackow
#oupated with dexm chromut n. [EM = bnternal

elasic memmbeans. 10100 x
Fig 21 Lateral 16 an mtercoctal artery orifice As
endothehn! call (X) whch ahow o complete dis-

fepuen of the cull clow to an intercellular june
ton Noto that o emll part of cell
("n‘h)-kﬂut.h-inuumrmul.n-hmm
(1]) 10300 x

Fig 22 Arem m rabiat sort from betwesa noghe

bourrag onfaees of the intercostal arter.es on the
e d¢ E = pars of

of endothelial

cells way first
Hﬂhfﬂdbytbemmo{pan}ym:hed
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junction on both sides of it, In raps treated
with ¢ amino caproic acid Ashford & Frer

man (1) found deposits of platelets and
fibnn on the endothelium 1n femora! verns
which had been subjected to a minimal trau

ma._ Senal sections showed munute flaws of the
endothelal cal] plasma membrane associated
wath fibnn and platelets 1n areas elose to mter
cellular junctions, Shimamoto & Sunaga (22)
observed the appearance of blebs protruding
from the endothehal cell surface close to the
mtercellular junctronal areas 1n ammals given
2 ungle om! dose of cholesterol They ako
observed thot platelets were often stuck to
the bleba. From these studses as well as ours,
1t appears as if the part of the plasma mem-
brane of endothelal cells which n 1 close
connection with the junctional complexes
comstitutes a particularly “weak spot where
breaks eanly occur or where dragging forces
are apt to be concentrated. One possible
explanation of the junction near breaks
could be that the cells are more tightly fixed
to the hasement membrane at a junction than
ehewhere That the cell detachment was ob-
served to onginote at the centre of the cell
and only rarely seemed to involve a junc

tronal area unless complete sheets of endo-
thelial cells were peeled off lends some wup-
port to this theory

The question arses what are the mechan
ums of the desquamation® Does 1t merely
reflect a random occurrence of cell death
and a consequent removal of endothehum as
of most other inues, or 1 1t a s1gn of vascular
wmjury?

I right (32) and Schrrartz & Bendut (18)
showed that the endothelial cell replication
was definutely accelerated 1n certamn predilec
tion sites of quinea pig and rat aortas. Pack
ham et al (13} Jorgensen ct al (11} and
Bjorkerud & Bondjers (2) found signs of m
tamal wury with mereased permeability en
dothelial cell domage, and platelet reactions
m aortic aress hnown to be predilection sites
of atheroscleross. As more fully documented
elsewhere {26 27) the endothelil cell al
teratons descnbed in this paper were par
ticularly prevalent mn arcas of pis probably

12

reflecang haemodynam:c duturbances such
as eddies. This would mdicate that haemo-
dynanuc forces are mmportant for the endo-
thelaal cell daiquamation,

Other factors may however ako be of m-
portance We observed that single platelets or
groups of platelets adhered to altered endo-
thelia] cells or to denuded mntmal surfaces. Jt
has been suggested (10, 12 15) that the plat
elet react.on, occurnng secondary to haemo-
dynamic dusturbances, may be the pnmary
cause of endothelml mjury This theon n
based on the knowledge 1) that platckess rev
act in duturbed flow (15) 2) that platelen
may fy normal

lly adhere to apparently
endothefial cells (10) and 3) that endothehal
cels may be mjured by platelet reactions (11)
The obtenvations in the present paper may fit
mn wath this hypothess, but they do not gne
amy further evidence to support 1t.

Chalesterol 1n the dret for ont or two davt
appeared to accelerate the endothelal cell
myury (26 27) Shimamoto et ol (20 22)
reported endothelal cell alterations with -
creased  permeability  following  short term
cho'estero] feeding According to these aw
thors, accelerated endothelial cell mnjury wat
noted even after o sngle dose of chotesteral
of catecholamines.
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TROPHOBLASTIC PSEUDOTUMOUR
OF THE UTERUS

A Case Report
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A 32-year-old woman with vaginal bl

s had h
ruspicion of malignancy A utemne tumour with deep infiltratlon of trophoblastie eelh in

y becaume ¢

ttings

the

myemetnum was revealed Postoperative quantitatnve amalysls for unnary human choriongon-
adotropm gave 1500 1U/1 The patient got no other treatment and Is well $ years after opera
tion. The histopathological picture and the chnical course wers conslstent with the recently
introduced diagnoals 6f benlgn  trophoblastic pscudotumounr” which should perhaps replace
the old terms  symcytioma” and “chononepitheliorls”

Key words Utenne ntoplasms  trophoblastic tumour
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In 1976 RKurman et al reported 12 pa
tients with localired trophoblastic invasen
of the myometrium which on pathologic ex
ammation umulated a malgnant tumour
The follow up studres, however revealed a
benugn lesion for which the authors pro-
posed the name “trophoblastic pseudo~
tumopur”

We shio bebeve that thy » o dsunctve
lenion and wash to report a thirteenth patrent
of exceptionally high age supporting the
view of Kurman et al of the benugn pature
of the tumour

CASE REFPORT
A 52-year-old woman who had had a normal delv
ery at the age af 35 vidlted the hosntal became of
vaginal bleedingy lung for 18 days. The men-

12

straal cycles had been regular except for the last
3 moaths. At palpation the uterus had a sre coT
responding to 9-10 gestational wecks. Becawse two
curetungs at [ntervals of two weeks prompted
L of mall a total b and
bilateral salpingo-ophorectomy were performed.

or choton.

gave 1500 [U/ (Pregoosticon®) Normal values
for blood progesteron (01 ng/ml) ard follick-
stimolatmg bormone (0.8 ng/ml) were measred
14 days poctoperathely Smen months later 2 preg-
nancy test (Pregoosticon®) wit negative. No other
treatment was grven to the patient, and she 15 well
three years after operation.

Hutopathologuead frudings The curenlng thow
«d many polybedral, trophoblastic celly wth mul
tiple, pleomorphic nucler and abundant partly
vacuolated cytoplesm (Fig 1) The endometrial
glads were In the secretory phise some chowing
the Anas-Stells phenomenon. Few decidual cells
were seen in the stroma No chononic vill were

foand.
At operstion a utenbe My with a greatest Ln-
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TUMOUR CELL DEATH
THE PROBABLE CAUSE OF
INCREASED POLYAMINE LEVELS
IN PHYSIOLOGICAL FLUIDS
Our Hesy and Guxeun Anpexssox
Depastment of Zoophynology Unhermty of Limd, $ueden
Riby O & Asdarmon, G Tamout cell death the probable cause of ncreased pofyamioe kevels

i physiologieal flulde. Acta path, mocrobiol, scaud, Sect. A, 88 1720, 1978

Koy words Serum polysmines pairecine spermidme call death Ehriich escites turmour
O Hety Department of Zoophyskiogy University of Lund, Helgons ke 3 8-223 62 Lemd,

Recehed 28 77 Accopted 23 vilL7Y

The polyasuney putrescine, spermudine and
permime show elevated levels [n the cerebro-
el fhud (Marton ot al 1976) serum
(Aishioke & Romuded! 1974) and wrine
(Dreyfuss et al, 1973 Townsend ot ol 1976,
Dune ot ol 1977) of panenus suffenng from
ancer Recent obscrvations suggest that the
Analyyy of tho polyamines in

fhuds may become & vahuble tool tn diag
Damgunmmdkummﬂngl.hmpy At
the present tme one has anly speculated sy
1o the cause of the increase In polyamipe con.
centratfon M cAnceT pavents, This, ft hay
been nugyested that the elevated Jevel is bosh
.(muunolgmuthfrmpn-ndmﬂde.dl
(Dun et ol 1977) To trxt this hypothess
T e pah wbervbind smtad o, 4, 8, 1



theea iaterns lutelmratron and haemorthage 1n
the center

DISCUSSION

The histologica) p cture of the heavy infiltra
tve tendency with necrons and haemorrhage
is typical of a trophoblasuc tumour These
trophoblastic cells probably also produced the
measurable urinary HCQ caunng the Arns-
Stella phenomenon decidual reaction and
the theca internal Juteinmat on of the corpus
luteurn  Unfortunately the HCG estimation
was not performed unul the sixth postopera
tree day ot was 1500 TU/ If we assume
that che half hfe of HCG due to renal clear
ance u 35 hours (\idgley & Jaffe 1968)
the unnany concentration n¢ the ume of ope
ration was about 26000 1U/L Aurman et al
(1976) were alo able to show by the m
munocnzyme method that some of the tro-
phoblastic eells in their trophoblasttc pseudo-
tumour caset produced HCG

The differenual diuagness from choron
carcinoma s difficult but the cell prolifera
on 1 OUr Case Was not $o MassVe a4 1y seen
n chononcarcinoma and the mutotic actnvity
was Jow The dimorphic populatson of syncy
tio- and cytotrophoblasts often seen m chor
toncarcmoma was absent The relatnvely long
follow up period  the patient having no
cytostatic treatment, also suggests o bemgn
lesion  Conservative treatment secems to be
indicated even though the published matensl
o far 1 too kmall for definitive recommenda
tions. The climewn must be alert in these
cases because of the nik of uterine perfora
tion by curettage

kumgs 119101 clawificanon 15 the bass
for the modern nomenclature ot trophoblastic
disease Hu chorionadenorma destruens (in-
vasve mole) and chononcarcinoma are well
defined and accepted entities. Hxa term syn
cyual endometritis with nuld mfijtration of
the myometrium by syneytal wandenng cells
15, however unpstfied and undesimble (No-
vak 1967 Ackerman & Rosas 1974) because
it 1 only & normal anatome event at the
placental mte after mucarnage or full term

pregonancy s term should be abandoed

Ering’s (1910) description of ont cue
with a trophoblastic mfiltration with more
definite charactenstics of a neoplen, wheh
he called syncytioma, has resemblances to the
present trophoblast ¢ pscudotumouns (Ker
man ct al, 1976) On the other hand, m
1949 Schopper and Pliess published 26 caws
with decper penetration of the utens by
trophoblastic cells than i the so-aled
swnevtial endometritis  they introduced the
term chortonepitheliosn. Sunce then, only the
addit.onal cases with th.s disgnoss have been
publuhed (van Bogaert & Stoquet 1977)
Aurman et ol (1976) do not mention ths
entity but 1t 1 possible that some of these
cases, too could be examples of trophoblasse
preudotumour  The terms syncvhoma and
choronepithehioss should perhaps alto be e
jected and replaced with the more exact

d.agnosis of trophoblaste psevdorumour
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mice 8t gnote umes after tumour trane)

tien of the tumour cells. The observed aceu
malzbon of extracellular polyamines may -
siead be explamed by & contmuous relesse of
these compounds from dead or dymg cell.

Asumung that the cellular content of poly
amunes (Andersson & Heby 1972) is released
Mo the ascrtes flurd upon tumour cell death,
the specaffc rate of cell demth which bas been
ctumated o thy study (Fig. 2) geperates a
total polyamine load amounting to approx
mately 100 rmoles/day per ml of tumour
Therefore, the potential polysmme load gen.
erated by the entire tumour B about 330 snd
1150 mmolea/day at 5 and 12 days after
tamphnaton (Fig. 3) In view of the fae
™

cites Mald (@) of EbrLch ascites tum

‘h"'-bePdrlnﬂncmm:nua;mmufm
ascites flud ouly amounts 1o ahout 13 nmokes
/b, it 1 apperent that the mafor portion of
the polyammes seleased from dead cells are
ehm].mﬁﬁmnﬂ}emttlﬂmﬂmdu‘,
rum. There are several

Poetible explnations
fordﬂsd]nnn.qum 1) eellutay



release of polyam nes duning the early phase
of growth and a subsequent decrease with 1n
creasing tumor mass. On the other hand f
the extracellular polyamine concentrauon 1
a function of tumour cell death, there ought
to be an essentially constant release dunng
the entire growth penod nasmuch as the
extent of cell death remains constant through
out growth

MATERIALS AND METHODS

Polyamine amelynsr Serum and cell-free ascltes
flud pooled from 10-15 mice was subjected to
polyamupe analysls, One-ml-al.quots of serum and
cell free ascites fluld were mixed with equal vol
umes of concentrated HCI and hydrolyzed for 14-
16 hr at 110 C in teflon-sealed test tubes The
hvdrolysates were adjymted to pH 1112 with
NaOH. The amines were then extracted into 2 X
2 ml of ! butano! in the presence of 0.5 g of a
st mixwure (anhydrous Na,SO,/Na,PO, x 12
H,O 623/90 w/w) Following 30 min of agita
tion the layers were sepamnted by centnfugation.
The butanol phase was recovered acldified with
04 ml of 01 M HCI plus encugh concentrated
HCI to bring the pH of the butanol phase to 2
and extracted with 3 volumes (12 ml) of n hexane
The mixture was shaken heavily for 15 mun, The
hexane-butanol phase was d ded and the acid
phase containing the polyamines was washed with
dlethy] ether once. Remaning etber was removed
by evaporation A 200 al aliquot of the extract was
reacted with 1-dimethyl hthal S-sull
nyl chlonde (Dns-Cl) as previomly described (fe
by & Amdercion 1977) The Dos-amider were ex
tracted o 300 xl of talucne and the layen were
separated by centrifugation The toluepe extract
was papsed through a silica gel 60 column. Sub-
sequently & muxture of toluene ethylscetate (1 1}
was used to elute the ammner The dansylated
amino acids remuined on the column. The eluate
was ecvaporated to drynems and the remdue dis-
solved 1n 50 a! of toluene Aliquots were s
to thin layer chromatography (TLC) plates and
d by one 1 by os
previowly described (Heby & Andersson 1977)
The dansylated polyamines were quantified by
means of i sts fluorometry utilmng an Amunco-
Bowman spectrophotolluocormeter equipped with 2
TLC-scanner and an XY
Determination of the specific rur;(;l edl pro-
ll[:rabou) m;pwﬁfnr:w of ctﬂle: eratson. \\::
& Berdel 1967) Tumour-bearing mice
‘(::;’“:\m a sngle 1p 1mjecton of inblastine
{1 mgskg body weight) and were wertficed at in

tervals danng a 6 br time penod. The tumow
cells were collected and stalned according m e
Feulgen technlque utilmng the fluorscent e,
2,3-bu~4 (4 ~aminophenyh-(1 }) = 1,3 4-crdiamke
(BAO) (Itmch 1966) ‘The number of tumour el
that had accumulated In methaphase wis estb
lished for the samp es obtaned a1 0 2, 4 and 6 )r
after vinblastine injection, The rate of eatry of
¢tells into mitosis (per cent per hr) was ealeglated
from the steepest part of the metaphase accumls-
ton curve Thus the specific rate of cell prolfens-

uon(:’ﬁ/N) Le. the rate of increase of cells por
t

cell of the populanon, b obtaned.

Determanation of the rate of tymowr cell desth.
The rate of cell death was extrmated by messuring
the Jlow of 133] from mice beanng 19]-deon
undiwe- (11314U) labeled ascites tumour cells, Fae
dayy after transplantation the DNA of the tumont
cells was labeled by two consecutive mpections of
5 £C1 of 133]QU (specific actraty 90-110 mCl/me)
with a time-mterval of 20 hr Three days after the
first Injection of 17]AU  the tumour cells werm
collee ed, washed in sterle saline and tramsplasted
Into new bows. In ocder to prevent the uptake of
133] by the thyroid the dnnking water was suppie-
mented with 01 per cent of Nal two days before
the mice recenced the inoculum of 1331dU labeked
cells, Whole body 13]-radioectimity waa monuored
by y=counting of the indimdual Ine mee m a well-
type cryutal scintillator The rate of 113]excreso
from the mice was taken a3 an 1ndex of tumon
cell death (Hofer ¢t «l 1969)

Ckemicels Dns-Cl was purchased from Syme
Chemical Co St Loun, Mo, US.A. thimlner
chromatography plates precoated with Slica gel 60
from Merck Darmatady, West Germany and
BIJU (specific actmaty 90-110 mCi/mg) from
the Radsoch ) Center Amenh England
BAG vas purchosed {rom Fluls Buchs, Switrer

RESULTS AND DISCUSSION

The present expeniments show that the po-
trescine and  spermmudine  concentrations 8
cell free ascites flwd and serum from Ehrlxch
ascites tumour beanng mice increases gl
icantly dunng tumour growth (Fig 1} The
polyamine concentrations were roughly the

i ascites flwd and serum at the vanous
tume pomnts. The fact that there s a consder
able decrease 1n the rate of cell prohferation
from Day 5 through 12 (Fig 2} makes 1t
highly 1mprobable that elevated extracellular
polyanmne levels reflect the rate of prolfera
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SOLITARY DURAL PLASMACYTOMA
Aper. Gap, Rooza WiLrds, Herxma Wiy and Laxs Gormaarr®
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Gad, A, Willin, R, Willin, H & Gitmam, L Solitary dural plssscrioom. Acta pash.
raleroblel, wand. Scct. A, 86 21-34 1978
Ouly foor of the nine publsshed cases of solltary
cwmidersd sathentic. In this report we describe an
aad draw the sirration to thh rars beion which might b & chfferemt
ruzher beatgn covree of meningioma with which it b confused.

Key woeds. Durs mltary plomnacrioos, extradelotal

A Ged, Department of Hmtopathology and Criokogy Fahm Hopiral, 3-791 01 Falun, Swedes.

are

danal! pl
progoods from the

Recanved 20 77 Accapeed 29 vhl77

{Dolin & Darar 1956 Mansills-Jrmena &
Tevassoli 1976) but they are rare i intn
crnial gructares, Menalle fimenex & Ta
raseols (1976) revmewed the pablished caser,

aceepted three of them a3 authentic and
added & new cmse

Ve report the fifth case of swohtary intra-
Tanial syxiemic myel-

within normal Ll and skell X-ray revealsd a
(oware fractere {n the right pereto-occipital

canee miracranial bleedmy was
mdnqnmd,md-
were cualt with,




Specific rate x102(xr 1)
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Days atter transplantation

Fig 2 Specific rutes of call prollferation (®) and
ceil death (0) durng Bhrdwh ascltes tumour
growth,

polysmines
umoles/day)

Total a‘momt of
[
&

Z,
05 10

Days aftar transplantation
Fig 3 Theorstical releme of polysmunes Into the
extracelfular

flurd from dead or dying cells, as eal-
culated from the tou.l cznuh.rcmrmtn[polnmbea

Thas conclusion 15 supported by the I
that chemotherapeutic treatment m:fﬁ
the accumulation of polyammes 10 certlgo-
punal flud (Merton et al. unpubluhed
wotk) serum and urine of cancer patenty
(Dure et ol 1977)

This investimation was supported by the Swrdisk
Cancer Socsty and the Royal Phynogrephucel S
tlety A q-counter was kndly mada avadable S
this study by the Department of Oncology w te
Unrveraty of Lund
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Fig 1 N ray of the skull showing rarefaction of

bone in the nght panetal ares with sclerouls of
the border,

or prey on the braun, It fitted into a very shalloy,
deprestion in the overlying frontal bonte which way
free from twmour tiure The tumour was rubbery
in conslstency and the cut surface was bomogene.
ously ¢reamish white with prominent small blood
vesxels but no areas of necrons (Fig 2) This tu.
mour was macroscopleally thought to be a menin

goms.
There was 2light laceration of the brain tuaoe
30 cm n diameter in the nght temaporal Jobe
A lsceraied area with bleeding measuring 50 cm
in diameter was found in the left temporal lobe
and & sundar area measuring 20 cm in diameter
in the nght occipital lobe. Othtrwise the broln
showed oedema and sight conleation. The lower
lobes of both lungy were consolidated Many st

Fig 7 The homogenous cut surface of the tumour
with promurent blood vesels and part of the
mour-free pedicle attached to the dura. MagniFea

don x 3

shallow ulcers were seen In the somach mocon
The hver and spleen werr of normml sire and ke
bone marrow n the femur vertebral bodees and
;luﬂbonanppuradmmllmxaumpnﬂy

MATERIAL AND MFTHODS

Tissues were talen from the humour mam, bz,
lungs, {ver spleen, stomach, bone marrow md
right frontal slull booe, Specimens were fixed m
10 per cent neutral buffered formakin, procesed
1 routive fashion, and paraffin sctrons were ovt
at 5 am. Shdey were stained with hsematagkn
and conn, methy] green pyronin, Coogo red, ax-
thyl violet and the Gordon & Sweet gliver mpreg-
nation technique was nsed for reticnlar fheer

RESULTS

The dural tumour was nich in thin walled
capillary spaces and composed almost ex
clusrvely of plasma cells and very few mature
lymphocytes (Fig 3) About 10 per cent of
the plasma cell population was composed of
relatively large cells wh ch showed nuclear
hyperchromatum and pleomorphum, Same
of these cells were binucleated or muli-
nuclested but no mitoses were scen (Fig 4)
The tumour way well encapsulated and the
thin capsule at well as the fibrovascular pes
dcle wna free from turour cefl. The cyto-
plasm of the plasma cells was pyronmophile
with the methyl green pyromn stan, but
staunmg with the Congo red and methy)
violet was negative indicating the absence of
any amyloid Silver mmpregnation with the
Gordon & Sweet techmgue revealed a fine
network of reticular fibres which cleardy out
Iined the cap llary spaces. No necross, gran-
ulation tusue or f{ibroas was present 1o any
part ol the tumour

Parenchymal haemorrhages and oedema
were seen 1 the brmin usue Bronchopneu
monia was histologzcally confirmed and the
stomach showed superfictal shoch ulcers
Osteoporotic lihe changes were seen in the
nght frontal bone which was free from tu-
mour cells, The lnver spleen and bone mar
row were not nfiltrated bv plasma cells and
had normal structure
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AN ANALYSIS OF 38 MALIGNANT FIBROUS
HISTIOCYTOMAS IN THE EXTREMITIES

T O Exross and V RANTAROXKD

Path 1 Asatoesy aad D of Sargery
Uahensity of Turka, Tarka, Flalaad
Edfon, T O & Rastalokko, V Aa sasiysis of 38 maf Ristiocy In the L

Acta path. microblol. sasd Sect. A, #6 23-33 1978

AR the maligrant solt twoe tomoars I the estremities and limb girdles reported 1o the
Flnank Cancer Regiiry beweea 1960-1969 were revbewed. From & total of 246 sarcomar, 38
were diagnomd n malignant from htlocyloms There was an equal mmnber of mals and
female pathents with the medias age of §7 yours Tha thigh wis the foowt {requent mte ssd
the majority of the femours oviginated f the deep soft tirwes. The predominant treatment
wia exchion bollowed by rudiation therapy In 17 patients thers were ooo or mors recwTTances
and in 21 patients thers was & metastatic spresd ascarisined by blopey sautopry or climical
oc radiographic evidence. Thers wers 11 srvhon with & minkoxm of 5 pean’ follow-ap
wren patheats doed of an doewse and the [ng 10 patients were coosldered
vicms of thelr tumour The fodmgs that seemed to favoar a poor prognoels wers higher
age and fermale sex of tbe patient as wall s deep Jocagion, lurgs she, becrotic areas, and

high m.jote setivity of the nemowr
Key words Boft tiews tamour {Tbeocs i
axypleal

Moroxanthomreone.

T O Elfors, Department of Pathological Anstormy Unhersdty of Turkn, 20570 Turkn 52,

Finland,

Recened 106ll.77  Accepted 10 L77

probably the leas Loown. The publitbed
wries inchude those of O’Brien & Stewt
{1964) Aempson & Kyriakos (1972) and
Soule & Ewngwer (1972) Meckenne re
xwed the topxc t 1975 In & recent survey
of malgnant soft tmue tumouns in the ex
tremsties and Tmb girdles in Fintand 1960
1969 38 of the total of 246 sarcomay were
diagnoted as malignant firous histiocytoma,

The pertinent clineal and patholomeal data
wtrem}ytd,u\dmmpom:dinv.hepfc-
sent paper

MATERIAL AND METHODS



nation did not reveal plasma cell nfiltration
except in the nght frontal dural mass whch
led to rarefaction of the overlying bone,
probably due to long-standmng pressure. Pro-
tein electrophoress was not performed be-
cause of the rapid fatal outcome.

The prelunmnary chnical and macroscopreal
pathological dingnoss was that of & memn
gloma The location of the tumour itx Jo-
bulated flattened appearance, rubbery con-
sutency and lack of presure on the bramn
are common features of both memngioma
and menngeal plasmacytoma. Histologieal
examination of such tumours 1 the only way
to achieve the comect dugnom, and the
mere existence of this entity males micro-
scopic examination of all tumours thought to
be a meningroma mandatory The reticular
fibre pattern was mmilar to that of ango-
blastic meningioma but different from that
seen in gothel mening In
the latter reticular fibres divide the tumour
nto distinct lobules (Rubinstein 1972)

The conditions which thould be conudered
m the differentinl diagnoss of lotracranial
platmacytoma mucroscopically are  plasma
cell granufoma and a local lesion 1m0 a case
of muluple myeloma Furthermore, a long
penod of follow up of the patients 1 neces
sary to exclude the posbility of transforma
tion of a sohtary mtracrannal tumour into
a dusermnated myeloma In authentic cases
of solitary memngeal plaxmacytoma no ab-

normal protems are present n the serum or

unne, and bone marrow specimem and bone
surveys should be normal The hutologeal
picture of plasma cell granuloma u charac
terned by the presence of an admuxture of
plasma cells, lymphocytes and macrophages
on a background of partly necrotic issue 1n-
cluding areas of fibronis and others of gran
ulauon tusue

The proper dagnosy of intracrantl plas-
macytoma 15 essential for the prognoms and
management of the patwents, Two of the four
authentic cases of plaxmacytoma have been
followed for 4.5 and 50 years wathount re
currence or transformation inte multiple
myeloma, The case reported by Mancille
Jrmenez & Tavassols recurred locally after 5
yeans despite complete surgical excinon and
wraduation to the tumour area.

The authors wish to thank Mrs Sio Wiklksd and
Aiss Chritting Andersson for secreteral help, and
My Freak Butkomski for photograpby
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Fiamgh Cancer Registry becwwen 1960-1969 weee rviewed. From & total of 246 sarcoeas, 38
were diagoomd 35 peEgnaat fibrow hisdocytoma There war an eqosl nmmber of mals end
female patients with (ke medan ags of 67 years. The thigh waa the mom frerwamt sise, and
the muajority of the tumsours originated in the deep woft tames. The predoefusnt trestment
was gxchsion followed by radlation therapy In 17 padents thers wefw one or more recwITencs
and in 21 pathemts thert win 8 metusatic epraed axerained by blopsy antopey or clinlea)
e radiograplic evidence Thare were 11 mreivors with 2 mintmam of 3 pan follow-op
seven panenty deed of an ciseas and the 20 patlents were coosdered
victirs of thalr tomoss The fiadings that semed to frvosr & poor progoos: were higher
age mmd fooade sex of the patient ay well s deep Jocation, harge siwe, necrotic srcas, and
lugh m.docke activlty of the umour

Koy words Solt thms fumeowr Hbrows his I m
eypecal fTbeoranthecrcoea.

i

:D%dem Unrrersity of Turkw, 10510 Turka 32,

Kecened 10, 877 Acoepted 100 [H77

Amoog the pleomorphic solt theue sareo-

ﬁmﬁ‘""n t fbrous histiocytoma (mabg  sent paper
wa, fib b o) B

probably the Jeast known. The publithed

wries ichade those of O'Brem & Stout MATE

(1964) Aempron & Kynakos (1972} and

Sowle & Eanguer (1972) Mackense v gy pom coecil comated of the malipmat

viewed the topic 1n 1975 In a recent survey  Birdes

of malignant soft taue moun m the ex TRy the decrxalom 19601969

ot and b girdlet in Fialaod 1960 [TTRE7 Mhepher The parafa blocks or oxi-
”'htmalﬂfmﬂmmnwm thoce for rrview mmﬁmﬁ

disgnosed mhgmmlﬂxmnhm.hq\m locky



with h lin-an Gleson, h yln ard
toun, Gomon rruculin PAS with and without
diastase Alcian blue at pH 23 \ason

aran, PTAH toluldine blue FoatanmdMauson pher
staln, and Prussan blue reaction according to
standard techniques,

When lymphomas melanomas, metaxatic car
cinomag, tumoun thought to have ormmated in
bone and benlgn ieslons were exloded, there re
mained 246 caws which were coondered mabig
nant toft e tamouns. From these 38 wers dag
nosed as malignant fibrous hlstiocytoma by upng
the hitological crltena desctibed i the papens
Luted 1 the introduction, In two cases the erginal
1des only were nvadable

When counting mitowss, the most cellular areas
were chosen A Leiy Dialux wmicroscope with a
NI 40/0 65 obfrcthve was used. The area of the
high power field (HPF) was 016 mm?

The hotpital files were also revirwed and ana-
lpsed Nooe of the patlents were loat to follow up

The ugnificanres of the findings were tested by
using the Tisher exact probability tewt.

RESULTS

Clintcal findings The case histones of ding
nosed malgnant fibrous huitiocytomas are
summarred in Table 1 There was an equal
number of male and female pauents, The
median age was 67 vears, with a range from
30 to 87 years.

The thugh (including p) was the most
common mte with 45 per cent of the -
mours 27 (71 per cent) were wn the Jower
tmb In the upper amm (including shoulder)
there were four tumouny and sxx were 1n the
lawer ann, No tumours were i the foot
and only one was 1 the hand. The majonty
(60 per cent) of the tumours were com.dered
to have ongmated in the deep soft tissues
(inxde the musculor fasea) A thid of the
tumours was f'xed to or u'cerated the skin

The d ameter of the tumoun vaned from
3 to 18 cm. The median sze was 8 cm,

The ucual chnreal complaine was a grow
ing mass Only one paueny stated a pre-
ceding trauma to the tumour site. weven years
earler The median duration of symptoms
before the diagrosis was sx months (range
one month to 12 yeary)

Two tumours were conudered 1moperable,
aud only radiaton therapy was given. Two

were enucleated and 1n two cases there was
a praany amputaton. In othem, a kyal
exanon was performed 10 eght of them
widelv Becondary amputatens alter ane op
more recurrences were performed i four
cases. Raditron therapy was green 0 24
patents at sore stage of therr disease wually
post-operatively

In 17 cases (45 per cent) there were o
or more recurrences. A metastatic spread wa
found in 21 cases (55 per cent) Thy could
be confimed hustologically by bionsy or m
autopsy m seven cases There was rdo
graphic evidence i all the patents wih
pulmonary roetastases.

There were 11 sunmors (3 to 12 yean
after the diagnoss) seven patents died of
an mtercurrent dseaxe and m 20 pavent
(53 per cent) the tumour was consdered 10
be the cause of death. Ahoost all {18) o
them died within 2.5 yean, the remamnt
two [nving 6 and 8.5 yean, respectrely

Vlacroscopreal appearance The turmowny
were usually mfiltrsting mnto the nurrtunding
tmyue No remarkable macroscopre featarer
were notwwed, but the descnptions were fre
quently unsatsfacton

icrascopneal appearance The wade hute
logical spectrum these tumoun ean show B
ihutrated i Figr {5 Some hmtological

Fig 1 Malynant fibrous hatiocytoms showing &
storiform pattern with atypiaal, spindle Farobtens
celly, Two giant clly with peipbenally amisgrd
oucled are seem in the centre. Harmatoqlesan
G eson. x 8D

Fr ° Palternlen area with bizarre histiocyte cels
m a malignant {brous hisioo wma, Moderatr in-
fammatory cell infiltranen & seen on the back
ground. Haematoeylowan Cleson x 223

iy 8 Axold srea v a malgnam {Throus histio-
crtopa. The connecthe dwue sepnump conmmt
wy celle Hi finaan

clear
Gleson x 90
Fig 4 Perleytooutous pattérn w tf wany thin-
\«:lledhlood erely b & malynant tbrows huo-
cytoms. The pleomorphusm of tho cells 3 greatrT
than that m hemangoprocytoow Haematoo le-
an Giesom, x 90
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TABLE [ Semmary of Cews Hidtoruit of tis

Case Bex Ape Location Durution of
-3 2 wymy Prumary
pert-Daderp Py (em) epersika
Survivors
1 M 2
2 A o LA * 1 gt
H Thigh D 2 8 Fxch on
: F 4 Lowerarm § 5 L] Excsion
¢ i " Thgh D > ° Exemen
: M 64 Leg 8 4 4 Wide est.
F 78 Upperam § M ? Excinon
7 | 5¢ 36 Legs [ 6 Wide
3 pYs 47 Upper arm D 12 5 hus::
¥ 67 Thgh § 15 7 Excipon
10 F €9 Lexs 24 5 Exciuos
11 F 47 Thigh D 12 * Wide et
Dead of an intercurrent diseasy
g M 77 Upper stm § 6 13 Buopsy
M 63 3 12 5 Wide ez
:1 M 87 Leg 8 ? + Exctrlon
3 F 48 LegD 1 5 Extuon
15 M 39 Loweram § ? ) Wide exe.
17 .34 3 LegD & 14 Wile eu-
18 N [ Thigh D 12 15 Excasdon
Dead of the tumour
19 M 70 Thigh D 6 1n Excuion
20 F 62 Leg D 7 18 Bropey
2 M 45 Thigh D 2 1 Fovckeaton
22 F 7+ LowerarmD s 18 Amputaton
23 P 75 LegD 6 16 Extinon
4 3 a0 Upper srm D 1 4 Excision
25 F 66 ThighD 2% K Excidon
26 F 75 Thigh D 10 17 Extidoo
27 F 42 Hand D 10 3 Excxoon
"% b3 T ThighD Y ? Tachbon
29 M 32 Lower arm 8 6 L) Excision
30 F 4 Thigh D 4 12 Excioon
e 1 38 Thigh D 84 8 Exclocn
5 M 18 Thigh D 5 1 Wide exz.
3» F 73 Lovwer arm S € 3 Exchion
34 F 80 LD 2 8 Brchica
33 F 7t Lex 8 3 4 Faucleatios
36 F 70 ThighD 8 ] Excleion
37 M 65 Lowerarm$ 144 10 Wide exc.
3 F 56 Lex3 [ 4 Amputatof

features of the tumours are Isted i Table could be found with cell clustens free of
2 The bauc structure vared from stonform  fitmb (Frg 8) Small myxoxd areas were
to fasciculated whorled and patternless. The  found 1n 12 tumourns, and 1n two tumours
amount of collagen was highly vanable even  they wers modenately large (Fig. 3) The
within one and the same section The retic  vasculanty was vanable, too, but usually neh
ulin network s demse, but small areas  Smusedal thun-walled blood vessels were

28
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N 9 Lucg t

M 2 Dimerntasied 4 muopey mctaatlc musour
M 1 Lang 5

- 4 Luag s

. M Lung 1

* o Lung, soft tdwoa 7

M ° Lung, node 12

* 3 Soft. e 12

- 1 Lang H 12

M ° Lang 16

M L Laag 17 e sepetatios

N H Larg 18

7 ! Laag, nods N

s H Daesinaced 14 awtopeyt metasatic tumonr
N 3 Lurg 7

+ ° Dimerinated H 30

: 2 Lang 30 wc. ammputatia

T : Leog 3

M ° Lung H 7

+ s

forally » frequent fisdmg (Fig 4) Haemo-
mhages were scen occanomally and haemo-

{ibroblastle were amicged 10 penpheral
cell 10 & phumper and larger mniscen “hﬁh‘mwwmmcdhm';o

2



TABLE 1| Swmmary of Case Historer of it

Case Sex Age Location Durstlonof  p.
$wsperf Dmdeep W(mm) P wh"fhnm
Burvivany
1 M a2 Thiga D % .
2 M 40 Thigh D b g Excmen
s F 3¢ Lower arm 8 5 ) E'.wu.u-
4 M 75 Theh D ; s Baron
5 M 64 Legs z s Excider
& F 6 Upper amm 8 s ?
1 M % Leg S 4 . ‘wﬁ’&m_
[ 9 47 Upger arm D 1 : e ex
b F 67 Thigh § 15 7 Exciuon
10 F 69 LegS 2% I Pcloce
" F 4 Thigh D 12 ? Wide ez
Dead of an {ntercurrent discare
12 M 77 Upperarm § 6 13
B M & Thuh § 12 3 Wik ew
14 P 8r LegS 3 : E
13 F 8 LegD .3 ] Earwom
16 M 39 Lower arm 8 ? 'Y Wids ear,
b M » LegD 6 14 Wide .
1 M e Thigh D 12 15 Exclnon
Dead of the tumour
19 M 70 Thigh D 6 n Excitlon
b F 62 LD 7 It Buopey
21 M 49 Thigh D 2 6 Fauckeatioa
k)3 F 7t Lower arm D 8 it} Armputios
bt F 73 LegD 6 16 Exoinon
24 M 80 Upper ann D 18 . Escluon
23 F 66 Thigh D 2% 7 Excinon
26 F 7% Thuh D 10 17 Escnon
27 F 4 Hand D 10 3 Exchion
2 F 72 Thigh D 1 ? Excluon
29 M 7 Lower arm 8 [ ] Excinon
30 F 49 Thigh D . 12 Excuson
T A 38 Thgh D e s Excislon
32 M 48 Thigh D 6 n Wide ex
33 F 3 Lower arm § 6 5 Exclrion
3¢ F 20 Leg D 2 8 Eacinon
33 F 7 Leg 8 3 4 Eouckatos
% ¥ 70 Thigh D 8 ] Excision
87 M [ Lorerer urm § 144 10 Wide exc.
6 4 Ampunanot

-4
3

features of the tumours are fsted ;m Table
ture vaned from stonform
orled snd patterniess. The
highly vanable even
section The renie  vasculan

2 The banc struci

to fasciculated wh
amount of eollagen was
withun one and the mme
uln network was d

28

ense bur amoll areas

could be found with cell clusten free of
fibrik (Fig 8) Small myxord areas were
found 1n 12 tumours, and mn two tumours
they wero moderately Iarge (Fig 3) The
ty was varable too, but unually ch
Swusordal thio-walled  blood  vewels were



Fig 6 Manye hftsmmatory cedl phagosls thown
by & lrge crll. To the right of that, an atypesl
maate Fgure 5 swen. Hacmatovylinvan Goeon. x

Fig 7 A boge, barrs gpunt cell with & wipy
cyoplua tnawnerable round braline
globrles, PAS with dusstase x 360,

remeters on the prognons In the following
chapter the nmmor and dead-of-tumour
groups are compared to each other There
were about twice as many fomale ss malke
patients dying of the tumour The vicyms
of the tUmoUn were on an sversge 5 yean
oMder than the surervors. The anatemic du-
tribtron of the tumouns was practcally a.mi-
lar m both groups The deep tumours seemed
to mdicate & poorer prognost, 73 per cent
of the patents dying of thewr hanour where
a1 only 45 per cent of the patents wuth a
superficial tumour died.

The aversge diameter of the wmoun was
30 per cent larger m the patients who d.ed
of the dusense than m those who survived, The

In 29 tumouns cell phagous was seen (Fig
6) snd in 15 cve guant celly contmned
round hyaline globules which ramed poar-
tely with PAS and were rewstant to prioc
uestment with diastase (Fig. 7) Gmant cell
olm-hn—rrpeaqu-ww
were demoosirated m few tumouns Nan-
thoma cels were found In ten instances,
Eﬂh"hmdm‘wm

)hﬂmﬂ,ummdu-.mlyarlngh}yuu
merous m 14 cases Inflamomatory cells were
2 common finding aleo apart from necratic
areas. In 23 cases there wos » moderats ar
demse duffune Infiltranon of lymphocy tes (Fig.
' A umilar wfiltracon of polymorpbonu-
<ar Jeukocytes was found 1n eight tumours
(P 5 The manber of eomnophils and
phnmnﬂ:\umnl}ybw

The average mutotic (requency aned from
€ w 71 per ten hugh power freldy, the mer
e beny 24 Pathoogical mutotc fwures
were ween in all the tumours (Fig 6) Necro-
tc areas were found 1n 23 tumouns, 12 of
whzth were extensive.

The fﬂmaf:hmd;dpuhobpdpc

di of the symp before the dex
oons was pot different. The raode of treat
ment was not cdifferent, either but 1t may
be of interess that both patents with a
prumary amputation dred of the tumour In
one of the cases (38.) the ampumtion kvel
was 100 low a3 evsdenced by the recurrences
1 the leg stump The number of recurrences
was equal m both groaps.

Necrotic areas were found 1n 36 per cent
m the survivor group and in 80 per cen: of
the papents with & fatal outcome.

The degree of atypun did not corrclate
with the prognosts, nerther dud the oceur
rence of myxoud areas, mast erlly, inflamma
tory celh, xanthoma cell, or cufferent types
of gant celh

The merage number of mutosss per ten

power fields differed only by five (26
v 21 but m the desd-of tumour growp
60 per cent of the tumouns showed more

'h‘"?oml'md»w‘htmtherup“mp“\
mm&mﬁmmﬁmmnum}yﬂ
per cent.

The ugnificances of all the dilferences

statistically
Only the occurrence of necrote areas atmost
wgoificantly (p < 0.05) Jodicated & poor
ProgDOws.

DISCUssION

Tho disgmads of mallgmant fibeow
rocm o bt gt e b






has been emphauzed
(Kempson & Kyrakos 1972 Mackmae
1973} and tha feature way coOnSpucs m
thn senes, 0.
Owing to the plromorphim and high ms-
tote actnity there did not seem 1o be much
difficulty fu conndenng these tumours malg
mant, which n m coatrast to same earher
reports (O'Bren & Stowt 1964 Kynakes &
Kempron 1976) Only ooca of the tumouny
waa orgmally dizgoosed a5 bengn (27)
Nevertbelens, the dufferential dsagnons of
roperixial umiignant Dbroos  hanocyroma
and stypical fibrows hat.ocytoma of the stk
may be very difficuit The hitter tumoun
were conudered to occur exclusnely m the
wun-damaged atrophie dm of elderly people
(Kempron & MfcGerrax 1961) but i later
nudies these tamouns bave been found abo
m the thmk and extremites of younger per
ooy (Fretan & Helrig 1973 Dahd 1976)
There may be no certam cnterm for distm
gushing these turmoun from their malignant
counterparts. Anpucal fibrous hatocytomas
are, however usually but not without ex
cepton, small tumours (lew thao 2 an m
dismeter) and coafined to the kin or
cfial subcutaneom tmue (Dekf 1976) Hb-

ovtomes (Soxle & Ewngse: 1972)
progooss » quite differeat, althougl, accord-
me (o Dehl (1976) there s evdence of
moctasiaws m oat leat fne cases of atypucal
Tibroas hutrocytoma.

Ancaber wnom difficulty 5 1o dotmguih

enuty described recently by Angeriall ot ol
119771 Pleomorphuc Irposarcarma should con-
tun mequnocal mulnscuolated or sgnet
rng lipoplasts, which were not olsened m
the present senes The critena of pleomor
rhe MATCOHMA. &lfe to sene extent
dmkb‘"umfpxmulua.m

3 At peth v scaed S, A, 3%, 1

atipms i requered noee of the tumours could
be dognosed g3 rhabdoany oma,  In
PTAH prepanation 2 slight stalning in the
oytoplasm  could  sometimes be dacerned.
Thi may correspond to the flaments de
scribed tn the vitrascnuctural study by Fu o
ol (1973) A few tumouns showing lasger
myxoed aress may fulfil the arteria of
Frowarcoma of Arpervall et of  (1577)
These authan, however clasnfied myxofibro-
mrcoma as a type of fibrohstiocytic tumour
and 1t B this undenandable that there
some overlapp.ng between malyrany fibrous
hustocy tomna and myxofibosarcoma.
Enrmger & Srutk {1976) paid artenbon
to the fact that 1t B soretimes diffieult 1o
ditinguish oma from Gbrows
histocytora, In the present study however
there were no problems m this respect. Al
though the vastulanty was, at Jeast foaally
nich, the Tustology was clearly different from
that of hemangwoperkytoma,

Kynakes & Kempson (1976) deseribed

cyter All the tumsours behaved m a malig-
nanr falnon, In the present study exght tu-
mound were found with a marked mfiftrat oo

tamour gant cells XindSom o «f, (1975)
deseribed s.caflar m pleomarph.c
hpm-mnmth‘.;l)'rlual et ol (1975) have
Dentooed m osteofarcommay, and we
bare olnenied ghoimles 1 & few mabgrant
ghmreummmo{adnm‘n,_,m
thrbsﬂmgb&thnmq)eaﬁcl«;ny
malignant tursour

oesens frymal
m““ﬁ‘!lhﬂ‘hedthunm
fﬂummmem’mhxm[mm p



TABLE 2. Some Hutological Featuras of Malignent Fibrous Histiocytoma

Number
Case N mhm"‘ Myxoid Gunt Mit  Infammaty
(per 10 HPF) areas cells cells
Survivers
; - 17 — ++ + 4+ ++
+++ 15 — — + +
3 - 15 — ++ + +
4 — 7 4+ ++ + ++
5 + 13 + 4 4 +
6 - 27 — T ++ +4t
7 — 71 — ++ — -
8 + 13 — + + —
9 _— 18 + ++ +4++ ++
10 4 9 + ++ - +E
11 — 6 + 4+ +++ 4
Dead of an intercurrent disease
12 _ 56 _ + + ++
13 ++ 12 — ++ + *
14 — 12 —_ + +++ ++
1 _ 9 — + + 4+ +
15 _ 8 — + +H+ s
17 N 15 — +++ + +
18 ot 17 + t+ + **
Dead of the tumour
19 ++ 33 + + tE M
20 +4++ 30 - + + *
21 4+ 22 - + + r
2 ¥ 64 — +++ — *
2 = 9 — 4+ +t ++
24 + 2 + + — N
u 5 2 - . — +++
26 + i - * + I
27 : 25 — + * Al
28 + o+ 2 — ++ + M
29 +++ 5 + + t T
30 — 10 - ¥ y :
% N p - N 4 FEt
32 — 1o - rr i v
1 + 38 -+ * b ¥
34 + 10 + trE * M
I ++ 40 - *r iy i
% N 12 — +++ ++ +
37 - 15 M rr ! Y
b 1t + - t M
Kq — = none
+ = afew
+ + = amoderatc amount
= & remarkable amount

+++



14 Sexle E.H & Earquer P Atypscal fibrows 15 Sult H D, Rumsel W O & Martia R Ot
hirtlocytame, [ibroce Sarcoma of woft Umos: Clinkcal wnd bhitopa-
aad epitbeliond tarcoma. A comparathe stody thologic parameters und respomse to treatment.
of 63 tymowry. Cancer 30 128-143 1972 Cancer 35: 14781483 1975



cytoma 15 mn accordance with previous re-
ports. There was, however no male pre
dominance, and the average age of the pa
tients was higher than that in earber series
(Mackenzie 1975)

The treatment comisted of excision free
quently followed by raduvon thernpy The
number of recurrences suggests that the pn
mary operation was not wsually adequately
wide. The effect of the mdiation therapy u
difficult to evaluate retrospectrvely but at
least we can state that no dramatic cures
were obtained,

The prognosis was mther poor 71 per
cent of the patents dying dunng the follow
up penod, some of them, however obviously
from other causes than therr tumour The
fatal outcome of the discase was favoured
by hgher age and female sex of the patent
as well as deep location, sz over 8 em,
necrotic arens and mutotic frequency more
than 20/10 HPF of the tumour Owing to
the small number of patients from these
parameten only necrosis was shown to cor
relate almost mgmficantly with a bad prog
nosis.

Only five patients were autopwed and the
cause of death of the majonty of the patents
was deterruned on the bass of the chimenl
and especally radiogmphic evidence. There
remains of counse the pouibilty of a co-
exsung visceral neoplasm but such a comn
cadence would presurably be rare.

Finally we wish to pay attention to
one addittonal fact according to the results
of this survey malrgnant fibrous histiocytoma
15 a remarkably more common tumour than
previowly believed (O Brien & Stout 1964)
In two recent but consdernbly smaller sertes
the proportion of malignant fibrous hutio-
cytomas has been comparable to that of ours
(Swust et al 1975 and Stmon & Ennching
1976)

[ U

sincere to the directors of all
x:h;mrimdtummm‘;}ln:hnd for g;ﬂﬂm

Hitologieal maensl M T of Aol who per

are sl duc to the
mutted the review of clinkal data.
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CARCINOMA OF THE UTERINE CERVIX
AND DYSPLASIA IN GREENLAND

Nus Hojoaarp Nirisen FLeanmve Mikketse and Jexs Peorr Haxr Haxsew

The Department of Pathology Rupshospitalet (Univernty Hospital) Copenhagen,
the Medical Office, Minlstry for Greenland Copenhagen, and the Imsntute for Patbolopcal
Anatomy Copenhagen County Hospital Gentofte

Nichen, N Hojgeard Mikkelsen, F & Hansen, J P Hart, Carcinoma of the utenne cetvx
and dysplasla in Greenland. Acta path. m.crobiol. scand, Sect, A 86 3644 1974,

A prelimunary study based on offlally recorded cases of cervical earaama, and
caranoma In mtu in Greenlandic women over the penod 1955-1975 revealed a total of 117
cases of carcinoma and 119 cases of dysplasia and carcmama In aite. The incidence of nvasve
cararoms  age-adjusted to “Eurpean stondard populauon™ (Doll 1976) exhiblted & ruz
from 209 per 100 000 in 19551959 to 84 8 in 1970-1975 The latter wcidence rate 11 ooe
of the highest in the world and about 75 times as hugh ax the most recently recorded
incldence in Denmark, Agespecific Incidence rates for cervical earcinoms in Greesland for
1970-1975 thowed mgnificantly higher values in the age groups 15-49 and 60-64 yean m
commpared with the most recent Danush rates, The crude fncrd of dppl and carcl!

in situ per 100 000 women over 15 years of age ross from 10.5 for 1955-1959 to 1375 for
1970-1975 The cor ding id for severe d ia and in nfu was 837
for 1970-1973 There has most likely been a more complete regustration of these lumal
stages duning recent years although organized detection work has not been Inltiated.

Key woedt Cervical cancer eskimo  Greenland.
Nils Hsjgaard Nielen, Univenity Institute of Forennc Medicine, Frederik Vs Vej [1 DK
7100 Copenhagen & Denmark.

merdence 1 Greenland and to make a com
panson with condrtions i Denmark.

The present study based on officrally re-
gistered cases dunng the penod 1955-1973
elucidates for the first time the 1naidence 11
Creenland of invasive cervieal carcinoma 23
well as of dysplana and carcinoma m ntw

Recened 18w 77 Accepted 13 1x.77

Since 1943 the inerdence of caranoma of
the uterine cervix 1n Denmark has been thor
oughly mvesugated (Clemmesen 1974 1976)
Although admunstratrvely a part of Den-
mark Greenland has not been included m
the Dansh inadence studies. The Green
landic communty differs from the Dansh A comparnon has been made with the cor
inter alie 1n socio-economuc statuy ( Menustry  responding wpcidence tn Denmark
for Greenland 1976) and ns regards the pre Population and medical facilities In 1953
vathing pattern of sexun] practice (Olsem  Greenland which till then had been a Danush
1974) both these factors being known to  colony became a part of the Danush Kong
affect the epidenuology of cancer of the cer  dom Ethmically the natve Greenlandic po-
vix (Rotkin 1967 Stamler et of 1967) It pulaton s an Eakmmo-Caucasian mixture, the
would be of nterest, therefore, to clanfy the Caucaman admuxture being on an average
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2530 per cem (Kissmeper-Niclsex ot o
1971 Persox 1970) From 1935 to 1975
Lhnpopahmugrwpmcrundfmﬁ,tm
™ 40000 which meam that about 40 per
cent today are under 13 yran of age. There
» an equal sumber of exther sex. The purely
Dansh groap of the populatroa, mamly men,
mereased over the seme persod from 1700 to
8000.

Greenhaind o drvided 1nto 16 medical ds-
trcty, each with a homtsl wiuated m a
central town of the dmtrict. Already kn 1335
35 per cent of the populaton Hved tn these
dntrict towns, and in 1973 ths percentage
had mcreased to 75 (Aoastry for Greenland
1976) ANl medical sexrvice u free of charge,
The only baspatal with scparate surgical and

town of Greeuland, Godthéh, Ths hospltal
has acted a3 & referral centre for the whole
of Greealand unce 1937 Furthermoce,
nmumnber of patienty have been transferred o
treatment crntres in Coperhagen unce the
establahment 1 1954 of & regular afr service
between Denmark and Greenland. Met ps-
tentt with Anpected of yverfied maligrant

diseases are trangderred either to “Drocuing
Ingrids Hosmm!™ oc to Denmark.

MATERIAL AND METHODS
All tunslogesd amd 2 soms of
mples from Greenland during the period 1933
1975 have bren muicwed. From 1355 to 1936 the
mesdgudons werw carcled out by Dr B, Vimzap

Patbologht-in-Chief Bispchjery Hoapstal, Copen-
hagen, from 1959 to 1970 by Dr K. Schoursp,
Pathologietn-Clnef County Horprisl
i dnce Tune 1970 at Ripbospitalet,

wmhbmmﬂ‘mmhtd.bﬂrb
" duced fn a

on Int
J-mwyl%‘l Reports to the Daahh Cancer Re-
gistry are mvallable from 1957 orreards althoogh,
wp to 1963

putenity admitred to the gargwal ward, “Droo-
ulnslmidsﬂnqiur‘ up te sod kncloding 1975
have been roviescd,

TABLE 1 Gr exlend 1955875 Dinbatwn by Apv of Women Born in Graetaxd (Mininry for
Grevaland )

Copenkagen
A 19931959 19601964 1965-1569 1970-1974 1973
{mean) (mean) () (maan) 1L
014 1933 7372 .93y
1319 1363 1368 1488 m :'133
2014 130 1 1373 1413 16358
29 1043 119 1131 1325 1177
&;49 o 1053 1064 1133 1248
n E2 101y 1045 1013
40—44” i €00 &%y ™ 1001 7
L 130 579 353 9 291
S 0 Eity 363 595 393
s +09 49 330 524
064 06y Ho a0 438 41
Mm 70 98 9% 342 a7
kL) £233 491
T me e e



TABLE 2. Invasnce Certveal Carcinome Gr,
eenland 19551975 Numi C Disguesrd
Indiganons Greenlend Women Crude Aunwel Rates per 100,000 ;-':;-:Z::Iomu';;’h?; of Ape 4 .
adusted Reates for all Age Groups (“European Standerd Population™) i

Age 1955-1959 1960-1964 1965-1969 1970-1974 1975
13-19 - -
20-24 - - 1 H -
25-29 1 2 4 ) ;
30-34 4 2 4 5 1
:549 - 3 4 10 3

0-44 3 4 3 9 2
45-49 1 3 1 3 4
30-54 1 1 4 3 1
55-39 - 3 2 -~ 1
60-64 - - 2 4 3
65-69 - 1 - 1 -
70+ - - - 1 1
Total 10 19 25 43 18
Crude rate (over 15) 262 438 311 826 1553
Agc-adjusted rate

(all age groups) 209 434 48 703 1439

Vital statiuical data Including the average age
disteibati 1 Greenland women du
the five-year regutraton periods and the age dis
tribution as at It January 1973 (Table 1) were
obtauned from the Suatlnical Office, Ministry for
Greenland  Copenbagen.  Agespeciflc  Ineadence
rates of cervieal cancer in Denmark, 1968-1972
were made available by the Danish Cancer Re-
gutry Each case was regintered by date of disy
nous, name date of birth place of residence and
race only indigenous Greenland woernen being in-
cluded. The 21 year period of registration was
drided into four 5 year penods 19551939 1960-
1964 1965-1969 1970-1974 and a mngle year
1975 The incidence mate Is grven as the average
annual number of cases dingnosed per 100 000 wo-
men. Although the number of cases in each age
group was very low the incidence rates for cen .cal
cancer were age-adjusted to “Eurepean standard
population” (Doll 1976)

In order to dlustrate the differencr between the
incidence of cervical cancer {n Greenfand and in
Denmark, an indirect method was used, applying
the Danlsh age-rpecific rates (Clemmesen 1964
1969 1974) to calculate the expeeted number of

in order to clanfy the latest age-speaific [nadence
mates. For this period cases of severe dysplama and
carcinoma 10 sitn were clusuficd jn 2 special

to facili with ding. age-
specific rates of invasive cervical cancer in Den-
mark. The Mantel-Haenwel test (Ipsen & Fopl
1970) was used for statistical evaluation of the
obsened/expected ratfo  Otherwise 95 per cent
confidence limlt factors for csumates of Pouso-
distributed vaclables were used according to Herms
zel ot &l (1962)

RESULTS

In the penod 1955-1975 117 cases of cer
vical cancer and 119 cases of dpsplata or
carcimomsa in sty were dugnosed (Tables 2
and 3) One of the patients 1 included 1n
both groups, because shre developed imvasne
carcinoma 4 years after coruzation for severe
dysplasia.

Table 4 gives data concermng all tasue
sent from Greenland to Denmark

cases of cervical earc in G fand,
the incidence 1n the Greenlandic populatlon at any
tme to be the same as In Denmark. The most
mem.prpcdﬁcmuforDmrh,lmwn
were used as hypothetical rates up to 1975
To obtaln a greater number of cases in each age

group the 6-year penod 1970-1973 was apphed
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for histological examinatron dunng the yean
1955-1975 The average annual number of
al] types of biopsy specimens per 1000 adults
of both sexes over 15 years of age increased
from 102 1n 1955-1939 to 264 mn 1960-



ABLE. pasle 1535-1975 Number o}
exd Carcinoma in Sits of the Uterss Corpls Greeslond
L—: hslf.ﬁpu,-.i in Tndigenons G ersbind Women, Crsd  dsuwel Ret  per 100000 Females
eier 13 Years of Age

Age 19331959 19601964 1963-1969 1970-1974 1973

-
e
PO I I IR R R L
el (mimm el
EEIEE R )
5

Crude mate (over 13) 103

E Biii (I mere—=n

=
z
3
b
8
2

1964 Howewer dunng the last 11 yean, 242 cervieal bopres annually per 1000 wo-
1963-1975 the number ha been almost con-  men over 15 yean of age. The maxpmaon
eant. The proportion ol cervical aopsies number of cervical bopues m a single year
wat shoat 20 per cent m 1935 1969 but (363} was taken wn 1971

bas ocreased durdng the last 6 yean up to

Irvasve caranoma The number of cases
28 per cent, comresponding to an average of  of cancer dugnosed rose from 10 1 19553~

TABLE & Greeslead 19351973 § gucal Bugry Specimens Exemnsd duving the Peried

1935-1959 1960-1964 19651969 19701975 Total

AT srpeal blopees, cenical

tuopmes loxtuded 2627 1248 704
Conscal baopurs ooty 163 (19 %) 330 (20 %)
Axaoal trerage nomaber of

tmogaier pey 1000 over 18
yean

1443
B (19 %) 1500 (28 %) 3406 (24 %)

102 264 LLY 4
Ancrual sverage mamber of
crryical bupulee per 1000
noowen orer 15 years 39 108 144 12

Crnical brapees with love

Carcecms {penestags
of afl cenical wopar) TeI%) 19 {38 %) I{(37%) 76 (40%) 132 (39%)

424%) DR T

191 (101 %) 233 (6.9 %)



1959 to 45 1in 1970-1974 (Table 2) In 1975
18 new cases were diagnosed the highest
number in any year The diagnous was con
firmed hutologically in 116 cases, all of them
squamous cell carcimoma, At the time of
dingnons one case was chnieally so advanced
that positve findings at cytology were con
stdered to be suffictent.

The average annual crude incidence rate
per 100000 women over 15 years of age
rose from 262 for 1955-1939 to 826 for
1970-1974 The age-adjusted mcadence rate
per 100000 women all age groups, rose
from 209 for 1953-1959 to 70.3 for 1970—
1974

Table 5 shows the observed number of
cases of ceneal cartinoma in Greenland and
the expected number asuming the incidence
rate to be the same as in Denmark For the
period 1970-1975 there were 63 observed
and 22.9 expected cases.

The age-speaific rates for cemnienl cancer
1n Greenland from 1970 to 1975 are shown
in Table 6 The highest incdence rate was
seen in the age group 35-49 yeas with
another peak occurnng at the age of 60-64
years. The incidence rate for all age groups
over 15 years was 95.2 per 100000 women,
and the age-adjusted incidence rate for all
age groups was 848 per 100000 At the

TABLE 6 Jacance Carcinome of the Utemne Cer
v Greenland 1970-1975 Ananel Agespecihc
Incidence Rates par 100,000 Indigenons Greerlend
Itomen Compared mth the Rates from Damat
for 1968-197° (Provided by the Dansh Cexen

Regustry)
Age Grrenlan Denmark
1970-1975  1968-1972

15-19 ) _
20-24 342 13
3-29 644* 106
30-34 BG4+ 279
35-39 208.5% 553
40-44 183 7* 774
4349 1952 a3
50-54 112.0 733
35-59 314 626
60-64 2587 6.2
65-69 477 436
70-74 - 46.)
7579 759 362
80+ - 410
All age groaps 530 423
All age groups over 13 952
All age groups,
age-adjusted (“European

43

Standard Population™) 848

TABLE 7 Cervical Carcimorma i Greenlexd by
Distriets 1968-1975 Obserced and Evpacted®)
Number of Cases

time of dingnosis, the youngest patient was Number of cascs
17 years old Duincts Obsered Expected
Table 7 presents the meidence of car Ne x . o4
cinoma 1n the indin:dual distnets for the Jullanehlb 5 61
period 1968-1975 The expected number of  Narmaq 4 40
Frederlkshdb 4 +3
Godthib 16 128
TABLE 5 Cercimome of the Utenme Cerrir i gy Lkertoppen 4 680
Greenlend 1955 1975 Observed end Expected®  [olsteinsborg 6 60
Numbe of Cases Egedemminde (incl hangatak) g x
Chr hib
Perlod Observed Expected* O/Eratio  Jakobshavn 6 55
Godhavn 1 18
1955-1939 10 139 o7 Umanak i ;:"!
1960-1964 19 167 1t Upernav [k : I
1965-1969 23 18.2 1 4'" Thule " H it
1970-1973 63 29 2.7 ;ngthJ : b
Total 17 n? 164 All dustricts 77 770
-
1 land had ’Ifcrud.emddcnreruefordlcmnhnd 1968
LY g that the ton in G 1T aopied.

the mortudity obsened in Denmark
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TABLE 8 Cenkel Coacixoms, Dysplede ol

Coanem in S Greenland 19704975 Nembar

of Cases in which Cylolepesl Exeminetior wes
Perjrrmsd prier to Histological Dlagaens

—

Cyrology . Mo
Joitna ocomm cyialogy 1Ot
Caremomsa 3 s 35 [
placs +
m:m:nin::: o] 3 [ 9t
caser [n each dutnet based on the crude
{podence rate of the penod for the country

a3 2 whale, agreed well with the number of
casey achully observed. VWhen comparing the
indrvadual destrcts on the bam of the census
of it Deceber 1970 & faurly equal age
d stribution of the female population was
(ound.

Table 8 thows the mumber of cawes in the
period 1970-1973 in which qtologiea! ex
ammayon was perfoemed pror to the hato.
logxal cammbon which confirmed the
dugnost Erght casar of carcnoma (13 per
cent) had fist had a cytological examma
von but 1n coly 3 of these cases (5 per cent)
did thy examination gihe e to nspicion.

TANLE § Ssvere Dy p cna and

of the Utering Corne Greemband 1970-1973

7 of C ser Diagnased 1n Indigen 15 Greenlend
Hemen A wel Age- pecrfic Retes por 100,000

Sy
Nume

Thrrty deaths weth a diagnoss of cervical
cancer were recorded by revewing the death
certiflcates from 1967 to 1974
Drplass aod carcmoma n stu In the
period 1935-1969 & tota) of 15 yean, 28
cases of dysplasia or careinoma 10 ntu were
deagnosed, whereas 3 heavy meremsc was
found over the most recent mx year, 1970
1975 with a total of 91 new cases (Table 3)
All casey were confirmed hntologically The
arwde incidence tate per 100 000 women over
15 yean of age exhibited a e from 105
in 1955-1959 to 137.5 in 1970-1975
Cases of severe dysphua and carcmoma
In situ observed in the period 1970-1975 ¢
well a3 sgespeafic ratey, are presented in
Table § The modence rose rapxdly with
age, reaching a plateay at 25-29 jran,
the

per 100,000 women over 15 years of age way
937 The youngest patent was 16 yran of

performed I 26 cases of dysphas or car
cooma 1o situ (29 per cent) durmg the
perred 16701975 (Table 8) ha!f of the ex
aminatioos (19) belng carried out In 1975,

DISCUSSION

The apparently hemvy increase in age-adfus
ed incidence rates for cervieal n
G

Ar Caes Rams
1319 ) s
20-24 + 36
e 15 e
-4 12 m
3339 10 1604
044 “ poie
143 49 3 w64
5034 1 no
[re) 2 o
6064 i
6349 1 s
Ty

Al ever 13 PYy

937

—— T

fand {Tables 2 and 6) makes 1t peces-
mary to conuder whether there o & true In-
crease m freth cases each year o whether
the has berome lete be
cawwe of better detection

methady,
mhmdwizhmeld\mcddhm

As will be scen from Table 4 the anmua]
m&rdmwmh)m
1985-1959 was very low It b
chuded that cervical cancer bas been und

groeed during that period, empechally in
the seam pror to 1957 before the nurpeal
uudwuuhhﬁlhcdummml
Hospral” For 1960-1964 tbe .‘m!fm'd‘
mual number of ¢ 1 per 1000




1959 to 45 mn 1970-1974 (Table 2) In 1975
18 new cases were duagnosed the highest
number in any year The diagnous was con
firmed hutologically in 116 cases, all of them
squamous cell carcinoma. At the time of
diagnosu one case was clinieally so advanced
that positive findings at cytology were con
sidered to be sufficient.

The average annunl crude incidence rate
per 100000 women over 15 years of age
rose from 262 for 1955-1959 to 826 for
1970-1974 The age-adjusted mcidence rate
per 100000 women, all age groups rose
from 20.9 for 1955-1959 to 70.3 for 1970-
1974

Table 5 shows the observed number of
cases of cervical carcinoma in Greenland and
the expected number asuming the incidence
rate to be the same as in Denmark. For the
period 1970-1975 there were 63 observed
and 229 expected cases.

The age wpeaific rates for cenacal cancer
in Greenland from 1570 to 1975 are shown
in Table 6 The highest incidence rate was
seen 1n the age group 35-49 yean, with
another peak occurring at the age of 60-61
years The incidence rate for all age groups
over 15 years was 952 per 100000 women
and the age adjusted incidence rate for all
age groups wans 848 per 100000 At the

TABLE 6 Inxvance Cercinxome of the Utenne Cen
vie  Greenlend 1970-1975 Annxel Agespeafc
Incdence Retes per 100,000 Indigemons Greenlend
N omen Compared avth the Rates from Deamert
for 1968-1972 (Prorided by the Denvk Cace

Requtry)
G nd  Demmat

A 1970-1975  1968-1972
15-19 es -
20-74 342¢ 15
25-29 614 104
30-34 86 4¢ 279
35-39 208.4% 553
4044 183 7+ 774
4549 199.2¢ 813
50-54 112.0 733
5359 314 626
60-64 258.7 552
63-69 477 436
70-74 - 461
75-79 5.9 362
80+ - 410
All age groups 530 423
All age groups oner 13 93.2
Al age groups,
age adjusted (“European

LI¥: M3

Standard Populaton™)

TABLE 7 Cercuel Carcruoma iz Greenlend by
Dustriety 1968-1975 Obssrved end Expected*)
Number of Cases

time of diagnesis, the youngest patent was Number of cusex
17 years old. Duirlets Oteerved Expected
Table 7 presents the ncidence of car Na s 54
cinoma i the individual dutriets for the 7oy nenap 3 61
penod 1968-1975 The expected number of  Nanmq 4 40
Fredenkshib 4 43
Godihib 16 128
TABLE 5 Carcewoma of the Ulernime Cerrix m gullertoppen 4 6.0
Greanlend 1955 1975 Observed and Expected  Holsteinsborg 6 60
Mumber of Cates Egedesmunde (incl. hangatnal) 8 8.4
Christianshib 2 21
Penod Observed  Expected® O/Emio Jakobshavn 6 3.5
Godhan 1 18
19551959 10 139 07 Umanal 3 ;J
19601964 19 167 1 Upermavik 4 3
19631969 2% 182 14 Thule ; : :
229 2 T An
1970-1975 63 A [m:fnzﬂ;k } o8
Total 17 n7 16+ All dutncts ? 70
-
—— e Bad for all Greenland 1968
population In Greenland had  * If crude incidence rate for an
* Asummg thas the o 1973 ia applied.

the morbidity obeerned in Denmark.
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have made It necesary for & greot number
of women to work outnde the howe, munly
10 the fshmg Indusry senice tade snd
sdminsmativn. The groups of wdokescens la
the towns have become greater more un-
yn-dmlclndmmbik_,mﬂfbﬂ
ter taveling facibots. At the sine tme the
sexual pattern has changed. Before 1945
young unmarmed Greenlandens seem to have
been sexuslly rather rencent (Olen 1973
1974) whereas 1n Greenfand today there n
extenarve scxual practee with early onset of
coutun, tmultiple senual mates and, coce 1968
»n wxponential increase in the number of
enereal disemses (Olsen 1974 1976) In
1975 aloor 13 new cases of acquired syphilis
per 1000 Inhalwtants were notified {Olsen
1976) The frequency of HSV 2 bxy not
been mudsed, but HLA B12 docs not seem
to be frequens m the Greenland !

1970-1973 had a cptologieal examination,
ard, coutrary to expectauons when bcn‘h:;
screening  procedures were
percentage of postne blopees increased (33
puammlseyxsesw\oxxn\mm
1875) (Tabke 4) More orgunsed caseflindmng
with & vew to detectng cervical cancer and
it nitial dages, seem thm to be well moth
vated

Althoagh the Dannh Cancer Registry has
Tutherto pot deemed the statatics concenung
ficdently substant

{Kwmeyer Nielien et ol 1971} The iner
dence of eancer of the per ¥ low 0. per
100,000 makes (Atelsen et af.) as agalowt 15
per 100,000 m Denmark (Clemmessn 1974)

ment {rom carmnom {0 uto to 1m azive car
emoty, m mos; imveshgatons stated 0 bo
from 8-14 years (Boyer 1969 Chnstophersen
et ol 1970, Duckinson ot o 1972)

The ageadjusted merdence rate for cer
vwal cancer m Greenland for 1970-1975
(Table §) 1 ane of the lughest in the warld
(I sterhonse ot wl 1976) equal to the fig
wres from Call, Colombes, A well orgamzed
ey wath & v to detecting cerviaal can-
cer and mutial stages of the dmesse has not
been inenituted in Oreentand w far Although

d hmok ard

evtological examunations of the utertne cerv
hrve been carmied 0wt m recent yean in
foanecuon with the above-mentioned gynae
colomcal examinationm for other purposcs
( encreal dacases, IUD) the tree modence
ad prevelence of dpplasa and carcinama
m its 1n Greenland have oot been danfed.
Ondy 70 per tent of hese women bad 1n

1 betwern 1957 ard 1974 were re-
1o the Cancer Reghitry Ot of the
caca, 13 were {rom tbe pe

ported
28 noo-reported
nod 1970-1974

CONCLUSION

there are 2 nurber of nop-disgposed
sy of carcinoma ar well as of imitul
smages of the dicase. More onganired case-
finding n warranted.
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women over 15 years of age was 109 1n
creasing to 144 1n 1965-1969 These figures
do not include a great number of women who
underwent diagnostic or therapeutic abrasio
over the same period without simultaneous
cervical biopsy being performed. Since 1960
many Greenlandic women wath gynaecolog:
cal symptoms have consulted a doctor and
cervical biopuies have been carmed out to
a great extent for duagnostic purposes. It 1
highly probable that all cases of cervical
carcinoma with chimical symptoms have been
dingnoed duning that period

From 19651969 to 1970-1975 the annual
number of cervical b opsies incrensed by 68
per cent (Tlable 4) This reflects the great
number of gynaecological examinations car
ried out during recent years in connection
with the detection and treatment of venereal
diseases and with the insertion of intrautenine
contracept-ve dnaces (IUD) Dunng 1971
alone 3601 cases of gonorrhoea were noti
f'ed 1n Greenland as agamst 1255 cases 1n
1965 (Chief Medical Officer 1n Greenland
1968 1971) and 6017 TUDs were mnserted
over the period 1968-1972 (Afinutry for
Greenland 1977) Presumably some asymp-
tomatic cases of cervieal cancer and several
cases of dysplasia and carcinoma 1n uitu mut
thereby have been detected, and the possib
lity cannot be excluded that the apparently
nereased incidence of dysplasa and caremn
oma 1n utu n the penod 1970-1975 may
result mainly from improved hustological and
cytological regutration (Table 8) Cenvical/
vaginal cytology was hardly ever apphled be
fore 1970

On the other hand a better detection of
early asymptomatic carcinomas cannot re
asonably explan the doubling of the cancer
nadence rates for 1970-1975 as compared
with the preceding 10 years (Tables 2 and
6) Duning this penod the number of biopsies
revealing NVALVE CArGINOMA Wil 4 per cent
of all cervical biopsies, and ths was un
changed compared with the preceding pe
nods (Table 4) Only 5 per cent of cases
of cancer 1 1970-1975 were prumarily diog
nosed by cytological exarmnation (Table 8)
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and while the maxunum number of cermal
biopsies 1n 2 single vear was talen m 1971
the annual number of diagnosed cancen
peaked 1 1975

The inc:dence rate for cenvical cancer m

Greenland 1n 1970-1975 was about 2.5 tma
higher than the most recently recorded =
cidence rate i Denmark (Table 6) The
difference between the observed and expert
ed number of cases during thy perod (Tabk
5) s statsucally sigmificant (P < 0000)
A comparison between age-speafic rates for
cervical cancer i Greenland for 1970-197%
and the latest calculated rates for Denmarl,
1968-1972 reveals mgmificantly higher rates
for Greenland 1n the age groups under 30
years and m the age group 60-6¢ jean
(P < 005) (Table 6)

It 1s well known that the incidence both
of cenvcal earanoma and of carcinoma m
situ s related to early onset of coitus asd
frequent contacts with multiple sexual mates
(Rotkin 1967) which may also have a bear
ing on the previowly demonstrated correla
tion with low socio-economuc status, whxh
was more pronounced earlier (Stamler et of
1967) Antibodies nguunst herpes-nmplex v
s type 2 (HSV 2) also seem to be more
frequent 1o patients with cervieal cancer
than in controls (Schnewes 1974) and 23
positrve relationship between HSV 2 ant-
bodes, HLA B12 antigen and cervieal car
cinoma has been demonstrated (Aoenig ct €.
1976) Whether ths n true cawsal rel2
tonship or possibly as the relatonship with
syphilis (Rojel 1953) could be explained by
the connection with promuscuity of both
factors, remamns to be clanfied In a few
populations with a high incidence of cervical
cancer a cons.derable frequency of cancer
of the penis has been recorded but a direct
relationship has never been convincingly de-
monstrated (Clemmesen 1965)

Dunng the last 25-30 yeans, the occupa
tional restructuning and the concentration of
the populatron 1n the Greenland communty
which previowsly depended mostly en the
hunting trade have gren nse to radical
changes. Urbanzation and industrialzation
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PLASMA MEMBRANE MOTILITY AND
PROLIFERATION OF HUMAN GLIOMA CELLS
IN AGAROSE AND MONOLAYER CULTURES

Joaoex Caniseon, Prroa Couna and Urr Buxx

Department of Phys.cal Biology The Gusal Wemer Lnwhrate, Unhersity of Uppeals, Uppaals,
Department of T Karciinska [rwdtuts, Stockbolm, and Toatitute of Putbology
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Carmon, ] Collmw, P & Bruzk, U Plamoa membrase metlEiy and prodiferstion of basnan
chorma celh bn agaroms amd moooleyer cultures, Acta path. mucroblol sand. Sect. A, 6
4355, 1978

Honan ghoms cefls, grom lop 3 apbencal eolonucs b agarom gel, or a3 monolsren oo glas or
plastic, were suded with time Lapee by tad clectron The eolls in the
agarome caltured cotoaler ofsen kad rulTling-Uke membrane dructures wh ch wers smflar b for
althongh mauber ip are, then those obsered an monolsyer calnered cell The rufiEmg-lke
MTUCIr werr more Frequent at the periphery than in the central regioos of tho colonics which
wam iz parallel to the prolferath  patrern, Ln thme-lapm cioematography It was sera that plno-

previoudy shown, the marmal cowaterpart of the ghomar, the gl cally, cannot grow to high
denaties they do not redlie om their wpper call mirface and aro enable ® grom I scrpeasion
of agarom cukure,

Key words Cell calture  sdectron
epemorraphy

1 Carimon, Ibe Guster Werner Tmstitizss, Box 331 8-751 21 Uppwala, fweden.
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Normat diploed cells 1n cubure generally need
a 30ud cuppoct {or theis growth and are saod
to be anchorage-dependent (Stoksr ¢ d.
1968) Only a few dpind cell typey (for ex
ample samubited lmphocytes) are capable
of multiplication 1n nspension. Ths 1 1n con-
u-nnmt.bnbd:a\iomdmnymalrgmmmn
lines which can grow without so%id smpport In

agar gel of
G‘“ddwlf—s—wailm
The agar gel culture method wast fint used
ulmforﬁ:mmm{urmm_snjm.,g
Burford (1964) Mecpherson and Montagnuer
(1964) and Eegle ot ol (1970) investigated
several eol types, and found that the plasmg
efficxncy 12 soft agar was unally hugh for
vinntaansdormed cels, while bon-neophatic
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PLASMA MEMBRANE MOTILITY AND
PROLIFERATION OF HUMAN GLIOMA CELLS
IN AGAROSE AND MONOLAYER CULTURES

JBanrw Cantasox Prris. Cound and Urr Bauxx

Department of Thyuaal Biclogy The Gastaf Werpas Tnnhste, Unnersity of Uppeala, Uppeala,
Deprtmeat of Tumorpatbology Karolika Inaiate, Btockbotm, and Instite of Pathology
wnd the Wallenbery Laboruery Unhersty of Uppmla, Uppals, Sueden

Carlacn, ] Collrw, P & Bosak, UlL Pleama membrsne motlity and profiferston of kuman
shoms cells kn agarows and mooolayer cxftere, Acts path microblol scand. Bect. A, 38
43-33 1978,

Humsn glioma celis, grom ing & spherical colonies tn agaross gul, or v cxoolayen oo glow or
plameic, were studied with time-lapes cin hy and eectron The cells fn the
sgaroee cuttered colon.cs often had ruffliag-Lie membeane strecteres wheh wery similar bn for
ahthowgh wraller In sire, then those cbeerved on movolayer caltured cells. The reffling-Lke
stracteres were mors [requent st the periphery than fa the central regios of the cokmles which
was {a paraBel to the prolfersth  patrern. In tume-lapee cincmasoqraphy it was sern that ploo-
cywote acumies were Jormed from rufilisg menbranes i the monolayer enlturw. In the trans-
Msncn lectron microscope, twch Yacooies were ahe $ownd near the ruffling ke structeres n
e agaroe cultored cefle. Ia demm monolayer cultures, ruffhmg and msoclsted procytosls were
o large extent tranderred from the marpn to the upper meface of the cells. Tha capacky
wiay be an importamt propenty for the abifity of the malgnent cells to ertain exireme high cell
densities m momolayer cultures and to grow w colones i agarome cukares As hsi beem
prenoasly showa, the pormal coonterpart of the ghormm, the glis calh, cannot grow to high
dexvts they do not reiTle oo their wpper cafl surface and are tmabie 10 grow i sepewon
o sgtrom cxlters

Kry words Cell cultere ekctron nd

b3 raffiag ik tme-{apes

J Carimon, Tioe Gasay Werser Luituie, Box 331 3-751 21 Uppeale, Swaden.
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Normal diplod cells i cuhture generly peed
= salid support for the.r growth and aro asd
to be anchorsge-dependent (Stoker o ol
1968) Only a few d.paad cell types (for ex
ample summilated lymphocytes) are capable
of multplcation wn asperuon. The i m coo-
trant to the beh of many mal; cell

agar gel or suspeunon (e Eegle ot ol 1970
Gird et o 1973)

The agur gel cutrure method wast first used
s a teat for vorus traneformabon. Sexders exd
Burford {1964) Mazpherson and Montagmier
(1961) aod Eagle ct &l (1970) mvestgated
mﬂcﬂhyp:,mdfamdmn,h,mn!

i”“‘hkhmsmmbunmhdmppmh]

Y m soft agar wag mally
rmmlmmdcdh,'hﬂcnm:w‘h
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cells did not form colonies Eagle et of (1970)
also showed that hugh platng effiqency 1n
agar was often nccompanied by high termunal
cell dennity and low serum requirement in
conventional monolayer cultures The abihty
to grow a3 colonies in agar has thua been cor
related to mahgnancy

We have previowly shown that some
plasma membrane acthates such as ruffing
and associated pinocytoss, appear to be m-
timately related to celfular proliferatien 1n
human gha and gloma cell cultures growing
as monolayers on plastic and gl (Brunk et
al 1976 Schellens ¢t af 1976 Collins et al
1977) The aim of the present study was to
cluadate whether this relation » also vald
for malignant gloma cells when cultured as
colontes in agarose gel. A finding of rufflmg
actrity dunng proliferation 1n gel culture
would lend further support 1o the noton that
a relationshup exssts between such actmty and
cell proliferngon. Ruffimg hns hitherto been
manly amociated with cellular Jocomotion on
solid substrates (Abercombre et al 1970
Harns 1978)

MATERITAL AND METHODS

Cell Lins

The establnhment of the human ghoma cell line
studied (118 A{G) hast previowly been described
by Westermark et &L (1973) The tells were por
mally grown i1n Eagle s miumum ementlal mediom
(MEM) supplemented with 10 per cent bovine
calf setum and antibeones (160 [U/ml pensciftin,
50 wgyml strepeomnycin and 125 ag/ml ampboter-
an B) at 37 C 1o & humid atmogphere containmg
5 per cent CO,.

Agarose Cultured Colomes
Caltivation m the wemi sohd medivm was per
formed as described by Afacpherson (1973) cxcopt
that aghross was employed mutead of agar Fioe mi
of 0.3 per cent agarose medrum, contaimng 10 per
cent trypioss phoephate broth m Eagies MEM
were poured anto 3 cm plastic dubes and allowed
to solxdify at room tanpaummAborczhuu"n

added on the top of the culures three tomes »

week dunng the experhnenta,
Alleohnnnnd:tdmlhel—;h!mdthr\tmm

;ﬁs‘mmopehlddnmecm;nmbempn“m
Am,

Vonolayer Culture
The monolayer cultures were prepared followmg
routine guh (Powtén & Macrtyrs 1968)

with a split of 14 Cells to be studed m the
scannmg mcroscope wers plared 10 5 o
Nunclon @ plastic dabes contmning rownd cover
slips {diameter 12 oom)

Time Lapse Crusmatography
Time-lapse cnematography was carned out o

st up m Syles-Moore chambens (Sykes & More
1959) To the medium was added 25 md HEPES
buffer instead of the sodium blcarbooate-carbon
dioade bulfer systemt. The cuhures were flmed 0
37 C at & rate of one frume per 20 scc, aong &
Lescna Special Super 8 camera controlied by a
Leitz ST10M control unit and a NR1OM mams
and record.ng urot The fitm aved was Kodachrome
40 type A The camera was pos.tioned crer 2 Lez
Duavert mbcroscope and the caltures were

with a phase contrmt X 20 or X 32 objectne

Gromth Curres Agarose Caltwred Colomses
The growth of the colomes in agaross wis de-
d a1 deseribed dowmly by Carlison &
Brust (1977) Indnadual colomes were meamred
by meam of an ocular grd manpulated by &
micrometer srew 1n the cyeplece of an foverted
mlamcope'l'be\dnmeu(od:mbnyma\-
culated from the relaton | = 43 & (ab)??
where 4 and b were radn measured at rght angles.
Jdentificason of the ind: idual colonics was made
pum'hhbvacoordlnucryﬂemond:ehmmmd
the dishea

Growth Curves Monolayers

The cell denmty 18 the mopolayer culiures was
measured by cell counts oa parallel cultores, weng
2n electmng cell coumter (Coulter)

Admswist atron of *H TdR end Asto sdiography of
Agarose Cultured Colonter
The cells wers labelled with YHumethyl thymmd.ne

(*H TdR) with the speaflc scu iy 3 Ca/mM
(Radsochemical Centre Amensham, UK.)

1S mi of 0.33 per cent agaross medrmm
lo’cﬂhmudﬂtiﬂndubawmmc\smdl:
37 C1n a humid atmosphere contaming 3 per cend
CO,. A quantity of 05 ml fresh medium (Esgles
MEM + 10 per cent aall senum) was routinely

AH

1
A quantty of 0.5 ml medivm (Eagies MEM
with 10 per ceot bowine calf serum) contaising
0.5 Ci *H TdR was evenly sproed on the top of
thr sgamee culturey. The disbts wero then in



wang & suare mowsted w the eyrpece
of Letn wicroscope. U of the 100 x
he conompanded o 40 x B0 xm

Trewpmimes Electren Microscedy of Agarese
Cutrared Gliama Coloases

AD cokmume wwdied were (toed 4 5 daps afver
Poatog (1o the phase of exponential growth)
olon.cn i wnall pieces of aprom (approwstedy
3w X 3 o) wers fxed for 6 houms m 2 per
o rde @ 01 3 Nacacodylas HOY
ttier mith 01 M sucrom (pH 7.2, t0tal ounalalicy

510 mixm, eh.cho ownolalty 300 pibm) at 04 C
(Braxk & Ericiwn 1972) They were then pont
fied In 2 per ot retroxide m s-colidie bufler
(pH 7.2) for 50 minntes, delydrased in & graded
mrics of echanol, saloed ox Mo with ezl
wootase in 100 per cent cthanol for 10 m.sutes and

Treassunes Elactres Microscopy of Glioma
Mesoleyer

The cell cuttures were fived én &Y in the plase
disbes at 37 C for 60 minutey fa the sbose
deacribed frxathe. Thi wis followed by

Cells were fmmed for SEM when the cultuires were
parm snd when they had grown dense end
aonded The callbenring covendlps werw apedly
trzdeared from the calture mediom to the fiatve
sobut.on and fixed tn the sope piotaraldelryde baged
Toathre o wus uwwed for the TEM

1-6 hours. The cells were portlired in 1 per cent
015 Af cacodylate bulfer pH 7.2, at room

RESULTS
Grouth of Aperose Cultures
The growth of the 118-MG ghoma co.on
v nearly exponenzal wp to about 10 days
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TIME AFTER PLATING (DAYS)
Fig 1 Labelling indwes {dotted Lines) after 74

hours incubaton with 3H TdR together wath
growth curves {solid Lines) for a) ghoma colonies
{118 MG} cultured in agaross and b) gloma cells
(118 MG) in monolayer culture The upper dotted
line 1n Fig & refers to labelling indxces mexsured in

the penphery of the colonies, while tha lower cune
refens to measurements in areas mtuated 150-200
am from the outer surface of the calonles.

after plating In parallel to this, the labellng
index in both perpheral and central regrons
of the colonies decreased dramancally after
ten days (Fig 1a) The population doubling
time in the exponennal phase was about 50
hours, All colomes studied below 1n the trans-
mission electron mucroscope and wih tmne
lnpse anematography were m tha phase,

{
Fig 2 A 2 am thick sechon of a plastic embedded

ghoma colony (fixed 4 days after planmg) stabned
with haemotoxylin and eoxm

Gromwth of Monolayer Cultures

The growth curve for the glioma celh 118
MG 1n monolayer culture (Fig 1 b) showed
the same charncterstics as the growth curves
for scveral other Lines of gloma cells whxch
have previow}, been reported from our labo-
ratorres (M estermark 1973) The imutal,
nearly exponential, phase with hugh Inbelling
indices, was followed by a plateau phase, with
low labelling 1ndrces, at a denuty correspond-
g to about three times that of confluence.
The population doubling tzme was 30 to 40
hours dunng the exponental growth phase.

Transmusion Electron Microscopy of
Aparase Cultured Colonies

Although the glhoma colonies were nearly
sphencal (Fig 2) the shape of the indnadual

Fiy 3 Tranunmsion electron microscope pectures
of ghoma colonles cuttured in agarose Note the
cellular organistion with ruffle and vacuole rch
cells at the periphery Fig @ and b show Lige
rufflizgs (marked with r) on these cells. Fig ¢
and & thow details of large rufflinp. C;

vacuoles are seen together whh  acuole-like forma-
tions amociaed wath the ruffles (marked with ¢

In Fig. ¢ and 4)
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cells was very uregular (Fig 32 and b) The
cells often had laminar ruffle-like structures
(Fig 3 c and d) Vacuoles could frequently
be found 1n durect relation to these structures.
The rufflestructures were most frequent on
the peripheral cells although sumlar but
smaller structures could be found on cells 1n
side the colonies at dustances up to 200 M
from the surface (c.f Fig 4)

Scanrung and Transmisqon Electron
Microscopy of Monolayer Cultures

Gliorna cells growing at low densities (less
than 10° cells/mm?) 1n mooolayer culture
usually showed two or more ruffling areas
along therr periphery as scen mn the scanmng
clectron microscope (Fig 5 a) Transmusion
electron micrascope preparations of these cells
showed the ruffles as thin cytoplasmatic la
mellae (Fig 6 a) remunscent of the lammar
structures seen on peripheral cells in the aga
rose cultured colorues (Fig 3 ¢ and d} As
seen in Fig 6 vacuoles were found at the
base of the ruffles.

In dense monolayer cultures (with about
2 10* cels/mm?®) the cells continued thewr
ruffling actiity despite cellcell contacts, and
now ruffles appeared on the upper cell sur
face (centrnl ruffles) (Fig 5 band cand Fig
6 b) In the scanmng electron microscope it
was ¢een that the number of blebs, microwillt
and mnvaginations on the cell surfacaa were
hugh on some cells and low on others and that
the cultures gave a heterogeneous impresson

Time-lapse Cinematography of Agarose
Cultured Colonies

Single cells moulded in agerose gel were
rounded and often showed a protuberace at
one pomnt where microspihe and ruffie-like
membrane actiity could be scen Thus the
suspended mngle cells appeared to speaalze
an area for sumular activities as in spane
monolayer cultures, where rufflings are as-
sociated with the leading lamellae (e.g Harns
1973) In larger colomes contaming severn
cells the membrane of the perpheral cells
was sull very changeable and ruffling hike

50

petore of

Fig 4 Transmuspon electron ml
a rufffe-like structure fnafde a glioms colony The
distance from the colony wurface was about 50 xm.

structures a5 well os blebs were frequenthy
scen. The rulfle-like structures were smaller
onugnmsccu]:umdcclhthanonmmohyﬂ'
cultured cells.

It wms not possible to follow punocytoss m
the agarose cultures by tune lapse anemato-
graphy owng to Light scattenng and inter
ference patterns at the periphery of the colo-
mes. Cell dnons were however seen i the
peniphery of the colontes and were accom-
pared by achve blebbing as in monolayer
cultures. The blebs could persst for up to an
hour before decreanng and ceamng. Biebs
sornetimes abso occurred when po cell drton
could be detected.

Time-lapse Cinematography of Monolayer
Cultures

In cultures with low denunes the ghoma
cells usually showed two or more ruffles along
ther leading edge duning mugravon. The
ruffles were either broad and extenuve or
small and tuft Lke In dense cultures, tuft kike



ruffles were seen on the upper surface of the

celh (ceotral ruffies] Thesw obwervations
mere wholly m paralicd with the olwers ations
i che scannmg electron microacope.

The ruffles gave e o the fi of

pmocytote vacuoles nhich moved  towards
the perimuclear ares dunng absorption within
the eytoplasmn. This vacuole transport was, in
deme culturey, alo seen after fomatoa of
entral ruffles.

Cell dovisons were ween with the formation
of biebs 10 both deme and spane cultures.
The ccfls did rox form # regular foooolarer

-

DISCUSAION
Recent [imdings 1n monofayer calrures of hu-
an ghs and ghoma cells e negyested an
awocyon between plama membeape mo-
iy i the form of ruffling and pago
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Fig 6 a) Transmimon electron micrograph of & gloma cell in sparse monolayer cultare showmg & sec
tion through a leading lamella. Note the large ruffls parts (arrows) and, probably pinocytotsc \acucles
(V) by A on electron mk through a ruffle-Lke structure (arrows) on the apper ar-
face of a glioma cell in a post-confluent culture. Note the presence of transparent acuoles (V) i the
neighbounng area.




cytose, and 1o of progrewson through
thnceﬂeq\;n?ﬂ:uk et &l 1976, Schellens
et of 1976 Collins ¢t al. 1977) The findiog
that gmilar membiane gructures exst 1o fast
pwmgapmstnﬂt\mdcolmho[gbm
cells further strengthens ths rdlabonshp Tv
abo shown that rufffing bs not confined o cells
movmg oo a wlid subsirate. The Tuffling
stfuctures were most commeon b the per-
phery of the cololes, which u 1 panllel
with proliferatne pattern, 1t hus previomdy
12 that 1} 3

P
wath the dutence from the surface of the
ghoma spherowds, 31 did aleo the vohmnetne
fraction of electron onyparent Cyiplams
varugles - A group which probably connns
to & hogh per cent of pmoctiote \acuoles
(Carlssen and Brunk 1977\ (me Fig 7)
The abikty of the mabgnant ghama celh to
and

movemem (Pontén et «f. 1969 Collins ot of
19 | do o have ths ahility T gha m
confloent cujtures vy bk a mrthod for
qermlzytioa of nmnents, whwch may
turt: be the reason for the mhibiton of pro-
eraton ander sixh cond'pons. In fact, Hot
v (1974) suggested chat demsity-d ck

1 e
¢ ®m W W m 20
DISUNCE FROM T SURFCE
{um)
Fig 7 The rle fracdon of the crioph
bick contamed with electron

colactes (with permies.on trom Cartwon ‘Bounk,
Acta path, m.crobool scaod. Sect. A, 85 183192,
1977)

not dear whether thn reflects a gemore &if
ference In membrane motility brwers ther
and our cell, or whether it h o some
degree dependent on differences ™ the pre
parxpon techroque. It 1, for eample well
Lonown that the preservanon of membrane
extemons It vety seoxtine o vanabom in the
fixabon procedure snd B aho easly altered

hmpntuﬂyhvnnmdfmbmh'qnn-

trandormed {eg Gonde et of
1976) and voos-tandormed cells {eg Am-
brose ot L. 1973) and hay alo been smocated
with

Pnocytows and  denuty-independent
roeth ([ doely 1972)
Sevenl scanning  electron

ieal
studies have been deioted w0 the surface
sructure of mammalian cells in culture, The
p?oh!mmmizd!}trdhbu‘bonner
Ot aivays been reported In two rtudes oo
ceils whuch were clearly shows 10 be peofife-
e (Porter o1 of 1973 Anation o o
1975} no extropve rufflng actvity of the
trpe wen in Fagr 3-6 could be obseny ed. It it

by & temp decremse or & pH mcrense
of the medhum pesor to the fxaton procedure

{Bell et a2, 1373 Arborgh ot &l 1976}

The ceflular camponenty directly imvolved
m membrane motility are the nucrotubular
apd mucrolibrillar sysem (Goldmen ¢ of
1973 Aflison 1973) but unfortunately Title
Lrown about the control of therr formation
and action. One of the srems whxh tenta
trvely may be directly or indirectly mvohed
m the control of the cytoskeleml and cyto-
mincnlar sysems i cAMP and 1t¢ regulatery
evtymer. Many reporty have appeared con
cemnmng the effect of there mistances on both
cellular form and growth (see for example,
Chapalocsks ot ol 1975 end W illmgham
1976) but no exphmaton of the amociaton
o ruffling fike plasma membrane motihty
with eell multipLeaton can be obtaned from
Mdﬂ;n.sbxeu-ppnnﬂmnﬁﬂmgh-
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Fip 6 a) Tranmmison electron muicrograph of a ghoma ccll 1n spane monolayer culture showing & »ec
tion through a leading lamella. Note the large ruffle parts {arrows) and, probably pinocyiotee  acuoles
(V) by A on electron through & ruffle Uke structore (arrows) on the upper sor
face of a ghoma cell in ¢ postconfluent culture. Note the presence of tramparent vacvoles (V) in the
neighbounng area
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prerequunte for the iutiation or progress
through the cell cycle we foresee thaF: mem
brane studies on synchronized cells soon after
addition of growth nmulating agents will give
additronal know ledge 1n the causal analysa,
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booe dymamxs umng tetracyehme  double-
hbeling. The booe changes in the hypo-
thyre’d patientr were compared to pormal
coatrol and to kX and age matched hyper
thyroid pabents m order to incrense the un-
derstanding of the influence of thyroed hor
mooe(s) oo booe,

PATIENTS AND METHODS

The coexpriecd 14 hely sd-
miwed panenss w th 13 women
-rdn—ﬂyun(mmmdlmuudm
yrsns. The diagnons was based wpon deteromantion
dnm&ywdnc(b—l&mml/l(nﬂll.’t) nor
mal reage 30-120) serum triaodothyroaine np-
mbe tet (65-92 arb. upty (mean 73) novmal
rage 91 109) seram thyro.d strmulating

(above %0 U/ In al patents, upper pormal Tout
7 U/) snd ebwolnte M1 wodine ptake (04-38
HA (oo 13) pormal rangs 0.8-50) Spoo-
Do

o 2ormal mubpecty (Melsen et o 1978) The nor
mal cootrl groap for dynamec bome parameters
{setracyclrw labelliay) cormpr s 32 beulthy oham
e aged 19-89 yewrs (menn 27)

rom our byperthyrold
paexts (If Len ewd Meskdd 1977) to be age
t=d wex matched o the hypothyrosd patents
Dowble-labelling wrth retracyc ne (Frost 1969)
» performed m all pavest and  whemtern.
0t were obtamed from the mght i erewt
(Bordser rt ol 1964) Morphorsetnc analyr wm
ot decalef ed and undecataf ed starmed

=tlote The tollowmy parameters merr measgred
(Meloen ot ol 1978)

11 Cortcal Bon

M en ertical x dth (UCIH } & the menn of tew
mmdwmmnnﬂmm
P niomal mctomeine &

Perenty of nmdndnmulmxdh.d.h
(POR) 10 per com of corieal bone arew.

V' 3 perestrocytic locunes (POL) o the
nrmprnd\-an(knnhnzd‘d.xhﬂlionndamjy

Conali ' o1t bome wath ot edtesciatic

resorptien (CAR) in per cent of total pumber of
canah.

B In T sbecw'er Bone

Absotuis tolume of trabecular bene (AVTH) In
per cent of total bose area

Ostenid  owered mrjaces (0S) in per cent of
tota) trabecular bops sarfacet.

Osteoid cof me (OF) i per cent of AVTB.

M ex acldth [ steoed ¢s ms (14 O5) us the mean
of four extrems messmrmeats in all rorfaces
covered with osteold

T abeculer astesclastic eserpiion rurfoces (RS)
1n per cent of total rabecular booe surfaces,

Linsar ¢cdarfication st (CR) a3 the mean do-
ance between the fluoreseent tetracpelne lines in
all douhle-labelled rones divided by the number of
days between tetracyclme labeling

Actioe trabeculer celafiention surfaces (ATCS)
s tetracycl pe labelled surfaces in per cent of total
trabecular bane serfaces

Actice extevid  alcification rarfaces (AOCS)
{= elefuatron fronts) as tetracyeline labelled sur
fasces m per cent of osteo d conered sarfacer.

The emount of booe minerslbed per day (bexe

The satst.cal ugn feance of differences m growp
mcans was detrrmined by the Wikowon sest for teo
samples and comrelathn cocffickents by Spearmam
rank correlaton (R)

RESULTS
The morphometne analyms of ancellows and
corical booe m hypothyroid hyper

patients,

thyro.d patents and normu) controls Is gren
m Table 1 a. The stavsucal egnlficance of
dufferences 1n group means i shown in Table
1t

Amount exd structure of boxe AVTB was
pormal 1 the hypothyrotd patwents, In the
byperthyrold patients AVTB wos shghtly

decreased (p < 010) compared both to ner
mal controh and to the pabents.

In cartical bore \MCW was meremsed both
lh"‘?'PNhYTddlndmthchfpcﬂhymcd i
rent group -n)ecotﬁu_lmy([’ok)w

pormal m the patients and
edly incrensed in the ek

patents,
Amount and shape of oteord srams. WOS
was decressed both m the the hypothyrold and m

the hypertry rotd patients, whereas
Do sty
umdunm\wrefoundmOSwOV Inlh:

(&2
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MORPHOMETRIC AND DYNAMIC STUDIES
OF BONE CHANGES IN HYPOTHYROIDISM
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Mosckilde L. & \lelsen, F \Morpbometric and dynamuc stindies of bome changes in hypo-
thyroldbm. Acta path. microb ol. scand. Sect. A 86 36-52 1978

Bone blopues were performed after tetracyelne double-labellmg by trandixing the nght fhac
crest In fourteen hypothyro d patients. The boae changes in cortical and trabecular bose were
d. d by s.mple and polnt counting on decalaified and undecakafied stained
sections and compared to normal controls and to sex and age matched hyperthyroid patents
The amount of trabecular bone and the cortical porodty were unchanged in the hypothyroed
patients compared to normal controls, whereas the mean cort:cal thickness was mcreased. The
amount of asteord and the length of the osteoid seamy were normal whereas the mean width
of the osteold seams was decreased. The linear cakeificaton rate in cancellows bome was
deereased a5 were the acthve calaification surfaces ( yclive-labelled) and the p
of osteo.d corered surfaces actne in mineraliation. The lastic uurhcu were
unchanged In trabecular bone whereas the osteoclast.c scthaty in cocucal boue was decremsed.
The osteocytic osteolysit was normal The bone changes in hypothyrowdism were oppoute to the

changes 1n hyperthvrordom characterzed by a very low boos turn-over with a reduced osteord

‘ and bope mi 1t

rate an insctne esteoclastic resorption in trabecular booe

.nd.dccmmdmrodmkrrwmnlucmmm
Key words Hypothyroid.sm bone tum~ner morpbometnc and dynamic studser
Ledf Moselilde Medicinsk afdeling 111 Aarhus Amosygehus, DR-8000 Aarhus C Denmark.
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The histomorphomemec and dynamc bone
changes 1n hyperthyrosdum have previousty
been descnibed in detail ( Meunier et af 1972
Melsen and Mosekilde 1977 Moschide et al
1977) The results demonstrate that an excess
of thyrard hormone(s) stimulates bone form-
ation and bone resorption followed by o de
crease n the amount of trabecular bone an
(ncrease 1 cortical porosity and by mobilsa
noa of bone mmeral

The bone changes 1 kypothyrordum are
far less known. Microradiographic studies 1n
hypothyroid dogr ([fousey and Detenbeck

1969) have demonstrated a decrease 1o bone
formation and bone resorptron surfaces, which
was normalred nfter thyroxine therapy
Rasmussen and Bordier (1974) described the
bone changes 1n 5 hypothyroid patients by
quantitative  hustological methods and re-
ported 2 marked decrease in both resorption
and formation surfaces and mn osteocyuc oste
olyns followed by a slight incremse the
amount of cancellous bone

The aun of the present study was to de
seribe the bone morphology in hypothyrod
510 10 detail uxng undecalcified bome sections
and the pont count prmciple and to study



TARLE 1 b. Ststustlcal Sigaificance of Differen o5 m Growp Soans (Wicoren test for tee Sampler)

Hypothyr/Norm. Hyperdryr/Rocm. Hypothrr.;Hy-pmhyr
» r
i o <010
<010
g“ ﬁ s <003
ov oL ne <010
WO$ < ool < 0ot na
RS L <01 <oot
L <og! <001 <001
ATQ <ogl ae <001
AOCS <oo! n <ont
Cortical bons
Mow <oot < 0.03 ne
FOR ot <001 <go1
cax <oo03 < 0Dt <oot
roL ot <008 nr

byperthyrond patents OS5 was significantly

(p < 0.05) and OV ahghtly but mmgmfi-

anty (p < 0.10) decreased corpared to the
Ppabenty

Bous resorption ecticity In ancellous bone

cortxal booe POL was pormal m the hypo-
thytoed patents and alightly inefeased m the
pauenty, CAR way decremed in
e parent and markedly fn-
cromed wn the hyperthyroed pagents.
Dynaemic bome paremeters (tetracychas le-
belling) Both the lmear calcfficanon rate
(CR) and the extennon of the tetracyehine
Libeled purfaces (ATCS) were decreased m
the hypothyrosd patients. CR was increased
™ the hyperihy rad patients, whereas ATCS
was normal The percentage of osteod
coverrd mafaces actve In mmerabmtion
{ADCS) wat decreased m the hypothyroid
patents and normal m the hyperthyrosd pa
tents,
Bone turm-over Fig 1 gres booe minemaki-
ravon rate (ATCS x CR) and booe resorp-
£on (RS in tsbecutar bone m hypotbryrosd,

hvpothyroed patients wae found to be very

low (165 of nooma! mean, p < 001)
whereas the trabecular osteoclastic resorpnon
surfaces were normal, The mean bone mme-
rlmton mate 1n the hyperthyraid patient

(AICS CR)

trabacLier osteOcimetic "“
resorption surfaces
RS
%
°
0]
sbeokrts voluna of
trabeculer bone »
ATB
%
°
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TABLE 1b. Stetistisal § puifiscence of Defferencss tn Gronp Af axs (Wilcoron test for two Semphes)

Hypothyr/Norm.
3

DL
<oot
B
<oot
<ot
<00l
Corticed bome
AICW <00l

s
<00

POL 1

Hyperibyr /Norm, Hypothyr /Hyperthyr
? P
<alo <010
ne <00
ni <10
<001 .
< a1 <001
<001 <oo1
ot <001
ns, <001
<00s 24
<001 <001
<o < ool
< 003 ns

hyperthyrosd patents O3 was wgnificantly
(p < 005) and OV slightly but mslgmfi-
cantly (p < 010} decreased compared to the
hyperthyrold patients.

Bona resorphion ectiraty 1n canceliows booe

UnToed pabents and slightly meressed in the
hyperthyroild mapents. CAR was decrensed m
the hypothyrod patents and mariedly in-
creased m the hyperthyrord papents,
Dynamsc bone paremeters (tetracycline s
belling) Both the linear e
{CR) and the extermon of the tetyacychne
labeDed surfaces (ATCS) were decreased m
the hypeahyrold pavents, CR was inereased
tn the hyperihyroed patierts, whereas ATCS
was nomoal The percentage of osteoid
covered surfaces actne m  muneraEnbon
(AOCS! was decreased m the hypothyroed
pavents and normal m the hyperthyroed pa
tent.

Box twrn-orer Fig ) gives bone mineral
avon e (ATCS x CR) and bove resorp-
ton (RS) in aberular booe fn hypohyroid,
cormal and hyperthyrod Indiviluwh, to-
Kether with the amount of tmbecular bone
The mean bone mincralmmtion mite in the
Iypohvod parients way found to be very

low {16% of noomal mean, p < 001)
wheress the trabecular osteoclastre resarppon
surfaces were normal. The mean bone mune

ninpon rate in the hyperthyrod panents

e

{arCS cR)
b urdy

o




was found to be increased (152 % of normal
mean, p < 002) as were the trabecular oste
oclastic retorption surfaces.

The prevalence of abnormal morphometnc
bone parameters mn the hypothyrod patients
s grven 1n Table 2 within 95 6 confidence
Lumits, Tt 15 seen that a decrease 1n the hnear
calafication rate (CR) and a decrease in the
percentage of osteord covered surfaces active
m mineralization (AOCS) are the most pro-
munent features 1n the hypothyroid bone dis-
case The prevalence of abnormal bone para
meters 1n hyperthyroid patients has previously
been reported (Melsen and Mosekilde 1977)

TABLE 2. Precalence of Absormal VMorphometne
Done Patameters (Exceeding 2 SD from Aormal
Visans) 1= Hypothyrord Patrents.

95 %
% confidence
limts
Trabecular bone
Decressed WOS 214 46-508
Decreased CR 600 262-878
Decreased ATCS 333 99651
Decreased AOCS 750 42.8-94.5
Cortical bone
Incressed MCW 375 178649
CAR 00

Interrelationships  beteween morphometnc
bone parameters sn the hypothyroid patients
Correlations between OS and OV (R = 072
p < 002) and between ATCS and AOCCS
(R = 089 p < 0001) were found mgmfi
cant. No other mgnuficant correlattons were
found

DISCUSSION

The present study demonstrates that the
amount of bone mineralized per day (bome
muneralizapon rate) espmated as the pro-
duct of CR and ATCS 1s decreased 10 hypo-
thyrowdsm and increased i hyperthyroidism
The mean age wn the control group for dy
namic parameters (CR, ATCS AOCS) was

60

in the present study cons:derably Jower than
mn the patent groups. This might infloener
the results, It was, however impossible to de-
monstrate any significant correlation between
age and CR (R = 001) ATCS (R = 0.04)
or AOCS (R = -0.21) 1n the 32 pormal con-
trols aged 19-56 years

The sigruficant increase in the mean exten-
sion of the osteord covered surfaces (0S) and
the slight increase in the mean vohme of
asteard (OV) in the hyperthyrod pabents
compared to the hypothvro-d patents suggests
that the wfluence of thyred hormone(s) on
the formabon rate of osteord 15 or has been
slightly more pronounced that the mfluence
on bone mmeralmation rate. The dtfference
between osteord formaton rate and bone
m.neralzation rate 15 small however both m
the hypothyroid and in the hyperthyroid pa
tients. Tho 15 demonstrated by the fact that
the deviaton from normal in OV 15 umgnifi-
cant 1n both groups

The mean wdth of the osteod seamm
{WQOS) was decreased 1n both patieat groups
In the hypothvro d patients thes nught be ex
pluned by an unally more pronounced de-
crease 1n the Lmear appositron rate of ostecd
than n the lmear caleficaton mte (CR)
caused by the lack of thyrod hormone(s) In
the hyperthyroid patients the linear calaf-
cation rate may on the other hand mtalh
have been sghtly more increased than the
linear appomtion rate of osteod because of
the ncrease mn the caleum phosphorus pro-
duct found mn hyperthyroedism (Mosekilde
and Chnstensen 1977)

The decrease 1n AOCS m the hypothyrosd
patients and the normal AOCS in the hyper
thyroid patients demonstrates that the osteoid
seams are rather mactve 1n the absence of
thyrotd hormone(s) whereas the mneraliza
uon actmity of the osteod 13 normal m cofl
ditions with an excess of thyroid hormone(s)
The observed decrease in AOCS :n the hypo-
thyro-d patients was caused by a decrease
ATCS and not by an mcrease m OS The
close relatonship between changes 1n ATCS
and changes in AOCS was further mppor!rd
by the demonstrated pomtre cosrelabon bes



tnten AOCS and ATCS in the hypothyrod
paticoty,

The trabecubir osteockupe resorption wur
faces (RS) were found to be pormal m hypo-
thyroidrum. The resorpton surfaces were iden-
tified a3 scalloped interruptions of the la
mellar pructure, with or without osteoclasts.
Thus, the parameter expresses the actne as
well ms the inactve bone resorpron Ve do
not dstingunh between acthve and inzctve
rorption nurfaces because the osteoclarts are
‘ery mobde and mos e across the bone surface
(Mewnser ¢f &, 1976) The measured length
of the eroeon perimeter oo trabecular bone
costitutes the rratic parameter of bone re-
sorpuon. The armount of bone removed 1n a
unt of trme depends, bawever not only on
the exters.on of the resorpbon surfaces but
aho on the actnaty of the mogle ostrockuts.
Furthermore, 1t 13 most hiely that the imacnve
Howiup s bacanae perust oa the trabecular
surfaces for & longer tune m low turn-crer

The mean yze of the hacuncs
(mL)wunmmnlinthehypolhrnidP“‘
thents and slightly increased n the hyper
thyroud  pavents. Hasmutten and  Dordier
{1974) have reportcd a decrense in the osteo-
cybe osteolyns in hypothyrosdsm They bave
however expremed the osteocytie osteolyss as
the relatne number of osteocytic lacunes with
Jll-defined borders and irregular enlargement
1n undecalafied baoe sections,

The mexn cortical width (MCW) was m
creased m both patent groups compared to
pormal coatrobs. This mught be exphuned a3
an artefact due to u higher iwcidence of
oblique orfentated boae sect.ons 1n the beopsy
materral compared to the control matenal
whxch was mainly removed at autopsy {3el
s¢n et al. o be published)

The prosent morgaton charactenzes the
bone changes In hypotlyroedom as a low
turg-over state with a reduced osteo.d appos-
ton and bone mmeralmation rafe an [nactne

states becauve of a delay m the mbseq
fomaton of new booe The bone resorpron
ate cannot be measured directly s the bone
mnerlmton mate but has to be estmared
from changes 1n bone maw and bone mmera-
nmbon rate. The markedly reduced bone
mmeralzaton mte and the pocrmal amount of
trabecular booe In hypothyrosdim mdicates
thar the osteockutc resorption 1 rather m-
acine.

The trabeculse ostrockusuc resocption e
faces (RS) m the hyperthyro.d panenss were
increased. The sight (p < 0 10) derennc in

moartrater (hay the osteoclntie rewtphon n
Ty actrve

The ostroclastic resorption I corcal bone

tents. Tha iy 1n agreetmeny with the find.ng
that the oreoclasts in cortical booe are

smutne to thyrod hormone (s} (Afclen end
Mopekdd 1977 and that an mcrease in
CAR 1 the main rewson for bone mmeral

mobilaton m hvperthy rocdiom ( Masekulde
ot al 1977)

resorpiion in trabecular booe and

duced responsmnenes of bonie to parathyrod
bormooe  (Jowsey and  Detembeck 1969
Casro ot &l 1973) 1o calcdtonun (Jotrsey and
Detexbeck 1969) and o 1 chole
calclleral (Perlocttck of 8l 1977) in the

sate Furthermore, an impared
ability to tolerate or hypocal-
cemnic stresy have bern reported 10 thy roxine
depicted antmab (fowsey and Drtembeck
1968) Thyrood hormone(s) appean, there-
fore 1o be very muportant In malntamung

mldnmhanthd;bymhthgth:kvdof
booe turn-over
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was found to be mcreased (152 % of normal
mean p < 002) oy were the trabecular oste
oclastic resorphion surfaces.

The prevalence of sbnormal morphometne
bone parameters 1n the hypothyroid patents
1 grven i Table 2 withun 95 % confidence
Lmuta. It 1s seen that o decrease 1n the linear
caleification rate (CR) and a decrease 1n the
percentage of osteord covered surfaces achve
m mumeralization (AGCS) are the most pro~
mminent features in the hypothyrord bone dis-
ease The prevalence of abnormal bone para
meters 1n hyperthyrord patients has previoush
been reported (Vlelsen and Aosekilde 1977)

TABLE 2 Precalence of Abnormal Morphometric
Bone Parameters (Exceeding 2 SD from Normal
$feans) m Hypothyrod Patients

95 %
coafldence
himts
Trabeculsr bone
Decrrased WOS 214 48508
Decreased CR 600 262878
Decres«wced ATCS 333 29651
Decreased AQCS 750 423545
Cortiral bone
Increased M{CYW 373 12869
Decreased CAR (]

Interrelationships beteen morphometnic
bone parameters in the Ry pothyrowd patients
Correlations between OS and OV (R = 072,
p < 002) and between ATCS and AOCS
(R = 089 p < 0001} were found smgnufi
cant. No other mgmficant correlations were
found

DISCUSSION

The present study demonstrates that the
amount of bone mineralmed per day (bone
nunershration rate) esnmated as the pro-
duct of CR and ATCS 1 decreased 1n hypos
thyroudsm and 1ncreased 1n hyperthyroidam,
The roean age o the control group for dy
namuc parameters (CR, ATCS ACCS) was

=n

n the present study cons.derably Jower tha
m the pasent groups Thr mught anfhence
the rerults. Tt was, however impossible to de-
monstrate any sigmificant correlation betueen
age and CR (R = 0.01) ATCS (R = 004)
or AOCS (R = - 02!) mn the 32 normal oo
troks aged 19-36 years

The ngnificant increase m the mean exten

s on of the asteond covered surfaces {0S) and
the shght increase 1 the mean volume o
ostead (OV) 1n the hyperthirod patent
compared to the hypothvro-d patents suggests
that the influence of thyrod hormone(s) on
the formation rate of osteord 15 or has been
slightly more pronounced that the influence
on bone muneralimpon rate The difference
between osteord formation rate and boet
m.neralization rate 15 &mall, however both in
the bypothyroid and in the hyperthyrod R
tients. This 11 demonstrated by the fact that
the deviaton from notmal in OV 1s 1nsigrufi
cant in both groups

The mean wdth of the osted stamy

(WOS) was decreased 1n both patrent groups.
In the hypothyro-d patients this mught be ex
planed by an mially more prongunced de
crease 1 the Linear apposition rate of osteord
than 1n the hnear caletficavon rate (CR)
caused by the lack of thvro.d hormone(s) In
the hyperthyroad patrents the Lnear caloifi-
cabon rate may on the other hand, 1mbalh
have been alightly more increased than the
Linear appoution mate of osteo:d because of
the wnerease i the calaum phosphorus pro-
duct found 1n hyperthyrodism ( Mosekilde
and Chnstensen 1977)

The decrease 1n AOGS 1n the hypothyrosd
patents and the normal AQCS i the hyper
thyrord patents demonstrates that the ostrord
seams are rather machive 1n the absence of
thyrotd hormone(s) whereas the mnerahz
tion activity of the otteord s norrmal m con
ditions with an excess of thyroxd hormone(s)
The observed decrease 1 AQCS 1 the hypo-
thyroed patients was caused by a decrease
ATCS and not by an tnerease in Ob The
close relagonship between changes i ATCS
and changes 1n AOCS was further supported
by the demanstrated pomtive correlation be-



tween AOCS and ATCS m the bypothyro.d

The trabecular osteochistic resorption sur
faces (RS) were found to be normal zn hypo-
thyraiduem. The revorption surfaces were iden-
tfied as scafloped interruptom of the la
mellar structure, with or without astrochast

not distmguuh between actne and {mactne
reorpuon surfaces because the osteoclsts are
very mobJe and move across the booe surface
(Aframer of al. 1976) The mesnured length
of the eras.on permoeter on trabecular booe
comsuttes the stefic parameter of bone re
sorption, The amount of bone removed m a
umt of tune depends, bomever not oaly oo
the exteroon of the resorption rurlaces but
abo on the actnaty of the single osteocksts
Furthermore, it s most Likely that the inactne
Howilup s tacunse perum on the trabecular
surfaces for a Jooger tme i low tumn-over
states because of a delay in the q

The mean sre of the Lacunes
(POL) was normal in the hypothyroid pa
tents and shghtly increawed I the hyper
thyrord patients, Rasmuuen and  Dordicr
(1974) have reported a decrense in the osteo-
ey osteolyrs m hypothyroed.sm They have
however expremed the asteocytic osteolyus as
the relatrve number of astrocytic lacumes with
iIl-defined borders and jrregular enlargement
1n undecalcified booe sectsons,

The mesn coctical width (MCW) was In
cremsed 1n both pabent groups compared ta
pormal controls, Tha might be explained a1
an artefact due to a higher mcldence of
oblique orentated booe sect.ons m the b.opny
nuatersal compared to the control materm)
which was mamly removed at autopey (el
sem ¢t al. to be publnhed)

The present wvestgation characterores the
booe changes m hypothyrocdmm as 8 Jow
turn-on et stare with a reduced osteo d appou
ton and booe mneralizabon rate, an mactne

formation of new booe The bone resorpron
rete cannot be measured directly as the booe
mmeraliaton rate but hes to be estrmated
from changes in bone mas and booe miners-
mbon mte. The markedly reduced bone
munerabaation rate and the normal amount of
rabecular bone i hypotiryrosd d

duced responsheness of booe to parthyrod

that the osteoclastic reorpton 3 rather 1n-
e,

The trabecular ostroclastic resorption sur
faces (RS) m the frod panent were
increased. The alght (p < 010) decreaso m
the mean volume of trabecular bone m gpite
of an mxTeased bone mineralimtion rate de-
mormtratey that the ostroclastic n
o resarpton

The onrochastic resorpoon in cottical bone
(CAR) was decreased 1n the hypothryroid pa-
Dmunndmmedmdnhypenh‘ﬁddpw
tenty. This 1 in agreement with the finding
that the osteoclasts 1n corteal booe are highly
wIRinve 1o thyrod hormone(s) (Melen and
M selalde 1977) and that an increese m
CAR # the man resson f{or bone mmenl

mobdmaton in byperthyroldam (4
et ol 1977) (Mosebolas

b (Jowsey and  Detembeck 1969
Castro ct ol 1973) to ealdionin {Jowsey end
Detenbeck 1969) snd to 125 dily

alalerol (Patlomtch et ol 1977) In the
bypothyrod state Furthermore, 20 rmpared
ability to tolerate hypercalcemic or hypocal
cemic strem have been reported In

‘11;91@)& wumal (Jowsey and Detenbeck
fore, 1o be very mportant m mam;

uTang
clktmhnomubymguhﬁngdtbdu(
booe turn-on er

REFERENCES

Catre ] H Cexeth, S 3 Kipn I
Comn
peTth  resomee w0 parathyrod bormoos m



hyperthyroidum and hypothyro.dum, Metabol-
um 24 §39-848 1975

Frott H 3  Tetracyclme-based histological an
aiysis of bone remodelling Cale, Tim. Res. 3
211-237 1969

]mlry J Detenbeck L. C Tmportance of thyrmd

in bone metabol and caleium

homeostas.s Endocrinology 85 87-95 1969

Velsem F Mosekdde L. Morphometnc and dy
namsc studies of bone changes in hyperthyrold
nm. Acta path, microbrol scand Sect. A 85
141-150 1977

Velsen F., Melsem B \osckilde L. Bergmenn S
Histomorphometne analyns of normal bone
from the ihac crest. Acta path. microb ol. scand.
Sect. A, 86 70-81 1978

Veunter P Diamchi G G S Edowerd C M,
Dernard | C Comrprox P ligmox G E.
Bony man.festations of th:
Clin. of North Amenca 3 745-774 1972

Uewnier P Edoward C Coxrpron P Proceed
1043 of the fint workahop on bone morphometry
Univerity of Ottawa Prem, p 156-160 1976

AMosekilde L. Chngtensen M § Decrened panr
thyro d function {n hyperthyroudum Interrels-
tronshrps between serum parathyrod hormooe,
calcium-pbosphorus metabolrm and  thyred
function Acta Endocr 84 566-373 1977

Mosekilde L. Melsex F Ragger ] P, Myhre
Jemsem O Seremsem A S Bowe changa m

Interrelationships  between
booe morphometry thyroid funcbon and ot
ciem-phosphorus metabolism. Acta Endocr 85
515-523 1977

Resmussex H Bordisr P.. The phynologeal ed
cellular bass of metabole bome discase. The
Willums and Wikins Company p 195 1974

Pacloritch H  Presls 1., Balsan .. Decreased
booe mouth ty of thyradectomired rats to the
calesrme effect of 1 25-dthydrovycholecaleiferal
Acts Endocr 84 T74-779 1977



Acts path, mcrobrol scand. Sect. A, 86 6369 1578,

AN EVALUATION OF THE QUANTITATIVE
PARAMETERS APPLIED IN BONE HISTOLOGY

F Mnsry, B, Meusox and L. VMosranoe

Usherdry Inscut of Pathoogy and Medwcal Deparment 181 Asrtnn County Homaual,
Asricns, wnd Tesitme of Orthodoatics, The Royal Dental Collepe DK-8000 Aaskes G, Denmark.

F Melww, B, Melsen and L. Mosekdde An smahation of the quantitathe parameters applied
i bona bustology Acta path. macrobeol sand Scct A, 86 63-69 1978,

Ax evsluation of the followmg abeol 1 trab boos olume
(ATBV) osmod crisces (OS) osteokd oheme (OV) rreorpuon sarfaces (RS) and mesn
Lo of periostrocytic Iacuase (POL) was carried out Double determmation on sections, ob-
Lised from an area 2 em below the mrmmt and 2 o bebad the amterior saperior pne of
the diac crest from 20 pormal individuals aged 2040 yeam, howed that the prachion of
method by far oatwsigbed the mterandimdual arlaton, Prameters oitamed from 9 differemt
bocalmations within the Winc booe realed that the ofume of bone was the only prrzmeter

£nd tolnidm blue were used for the study of the mitwence of the malneng method on the osteakd
perzzmecers It waw shown that Masson tnchrome saizmg would generally et fu a sighily
bgher  almo of osecsd murfacre Thert was, boweer correlaton betacen the
Peramots obtamed with the two methods. (08 = 096 OV

Key words Thac booe  hmtormorphometty  stron,
Fiemmmg Metaen, Unneruty Instituse of Pathology Asrhms Amtaygyias, DX 7000 Aushos C,

- 087

Recerred 20 77 Acorpisd 12277

patient duning the dev f x di
In the evahanon of a quantimtrve amalym of  or durng o clopent of x dix

bone bropaes 1t i of the Utmost mpoctance to
be able to discloss with great certainty even
momox deviations. The sgnificance with which
& diagoom of metabolic bone drcsses can be

with whxch the booe beopry has to be com-
pared (AMevmier 1967) Tho mter a3 well as
the mtrandrvahal \anatons are, however
ko of the greatess importance Whereas the
mtr-hd:ndxulnmhrmno{hwpcrmmln
the prmary dugnods, the evahaton of
changes m the booe status in the mdrvadaual

0a the ntma mdridual yamstion.
It 13 well known. that the amount of trabe-
cular booe is to & great extent o
the Jocafiration of the bone t be exummed
(Courpron 1972, Mewnier ¢t o 1973) For
thnrmm,hb:g which are 10 be

compared been
abways removed from

As, for poactical
o remove ’:W"Hmm
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Fig 1 Tlsue block from the fliac bane divaded into minor bone blocks.

from adjacent areas This, as well 2s an an
alviis of the mfluence on the volume of the
onientation of the sectron 11 described 1n the
present study The error included 1n the me
thod will be calculated on the bass of double
determunation on the same section ond the
influence of different staymung methods are
evaluated on adjacent sechons.

MATERIAL AND METHODS

The materal for this study comprised tumue blocks
from the right and left flisc crests removed at
autopsy from 20 individusk between 20 and 40
yunofuc.w‘honaemdudtdmlhcnormal
matenal described cleswhere (Afelsen ot ol 1978)
Further iliac crest biopsies from 20 patents suffer

64

ng

from hperthyredism were incheded m the
study

The g were d the
amount of trabecular boos (AVIB) ibe eatent,
amount and width (08 OV W0OS) of osteold,
osteoclastic resorption surfacet (RS) and the meen
re of perdosteocytic lacnnae {POL) (Melsen ot o,
19781 With the purpose of atudying the error in
cluted in the hi h y double
tions of sections from the aboye-mennoped nomal
jadmdualy were petformed at Intenals of 34
months.

In order to study the influence of the localzaton
of the bopsy and of the onentation of the mctions
00 the revults of the quantitathe anafyss [0 ueue
blocks remorved at autopry were drded into roe
minor bone hiocks ([ cm wide and
05 em hugh) Fig 1 Qlustrates the areas o be

esatmned,
Qpe block (No 2, Fig. 1) comprised exscily the
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where aoral booe hopdes are obtained, is
below and 2 o bebmd the aawro-mpenor
e Thu block was sefial sectioned
ertuced plaoe perpeadicolar to the booe
T sindy the eflect of  arfaton In the
of the sction, three booe blocks (Mo 1 3 and 4
Fg 1) wers *moved sdjacent to the bopey wrea
ons wperior aow fnferior and one poster.or 10 the
Dot biock rromm e, From all thame blocks serlal sec
tows were ot horbemtally

Addfoma] booe blocks were cwt out further

,E;
1

i

Tletatre

Erec of_the mear evant The metbod emor
“"!/5(:’;'*\‘"""'“’”“"”‘"“’”""‘
fa mdmdaal cheen anow of

Influenc of th sumeag prec d v The i
on In the derenaianion of oveold dwe to different
waining method was evaluated on the bads of
ton of the Laribution of the dUff
between the parameters obtained by Tolukim and
by Mamon trchrome stalnme. F riher a regression
e god & A Afichent were {

RESULTS

‘The double determumation of the Mamon
chrome stammed sacnions from 20 patlents re
vealed that the method did pot include any
sstemanc erron (Table 1) The quantfica
ton procedure had a faltly high degree of
precioon (comp. 1) and had ooly a sbght m-
fluence oa the results compared to the inter
indnadual anavoa (comp. 1)

\aratoa o the hotomorphometne da
(AVTB, OS5 OV and RS) due to differences
in the Jocalmation o onentaton were cakeul
ated the results appearmg from Table 2. It
was thown that the resulis of the quantifica-
ton were not dependent on the orjentation,
wherens & deviaton from the standard local-
zation on more than 2 an downward (9 p <
010) or backward (7 p < 010 8 p <
005) wunpbed duifferences in the amount of
trabeculir bone, The two-way soalyms of
variance confirmed the result, as the vamance

errons (Table
o

(aramw coop No I) was funther compared o
the micradividusl smabon ( ariance eomp 11)
by mewns of & twoway amalbyms of  rizves (woova
1) (Sekal und Rokl} 1969)

nl‘rm uidngl  anetwn (Tpatial Lanetsen)

2 Dummet's
:lndlhc Arlaton by meess of an Ftest A fwo-
mafpdi of srance wa apphed to compare the
Arsoce betmeen different locahmbons with the
eTenpendieg Iocalmatyons t dif
mw«mmmmmm
PaTimtms obtamed from smlar ecalmanos oo
mﬂl‘kﬁlndkhddu-mwm-putdbrmnnf
Tradent taew.

3 At micrvad e A 8 1

doc o localmpons was agmufi-
cantly greater (82.87 §¢) than that between
the comresponding from normal
mdividuals of the same sge The vanaton in
the astooed parameters was 0 be Jess depen-
dent on the #¢ only parameters
obtaned from the snmmit (No 6, Fig 1) of
the iGac crest and 4 an below (Mo, 9 Fig. 1)
exmlximd-ruuhﬂnxdevntndlﬁghuy but
not sgnificantly (p > A05) from chat ob-
tined at the standard Mo devi-
o were found in the

e estimated
wing Mamon trchrome thay

vt Wiin Bue, Highly gnificant corre,
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Fig I Timue block from the Iiac bone divided nto minor bone blocks.

from adjacent areas. Thu, as well i3 an an
alyss of the influence on the volume of the
onentation of the section, 13 descnibed 1n the
present study The error included mn the me-
thod will be calculated on the baxs of double
determumation on the same secuzon and the
fluence of different sturung methods are
evaluated on adyacent sechions.

MATERIAL AND METHODS

The material for this stady eomprsed tusue blocks
from the mght wnd left flizc crests removed at
sutopsy from 20 indivadush between 20 and 40
yeans of age who were included in the npompal
macerial deseriaed elsewhers [ Mrlsen ¢t «f 1978)
Further illac crest biopaes froot 20 patients suffer

64

{og from hyperthyrordum were included in the
study

The following parameters were messured the
amount of trabecular bone (AVTR) the exent,
amount and width (OS5 OV WOS) of odeoed,
osteoclastic resorpuon surfaces (RS) and the mean
skre of peniosteocytic lacunae (POL) (Vielsen ¢t &f
1978) With the purpos of studying the error b~
cluded 1n the hotomorphometry double determing
t.ons of secthons from the aboy e-mentioocd pormal
indioduals were performed st Intensls of 34
month,

In order to study the mfluence of the localmaton
of the blopsy and of the onentation of the sechom
o0 the resulty of the quantitatne analygds, 10 tooe
bhlocks remosed at autopsy were di 1ded mto nne
mmor tramscortical bope blocls (1 ¢m w de and
0.3 cm high) Fig 1 illustrates the areas to be

examined,
One block (ho 2 Fg 1) comprised exactly the



emor can thus be expected to be lers than
1e

In the preent study the erroes found 1n the
determmation of volume were sbghtly larger
than what could be expected on the ban of

the mathernatical but sroafler than
the error deacribed by Ells and Peart (1973)
od Heffer ot ol (1973) These authon de
termuned

the reproductbifity on bone from
patiensy nuffering from chronic renal fallure
The devmation in the present study from the
mathematically expected coukd pantly be
acribed to the fact that the border between
rumerabired bone and osteosd a8 well as be-

wai, bowever I 5o case of the same magn-
tude 2 the differences m messurements ob-
tuned from different indrvidoals in the mme
g group and ths oaly of minor

= the diagnosis of deviations from normality
Coerpron  (1972) compared meammements
obamed by means of the integratmg eye
prece with snitar valves produced by means
of an automatie scanning device {Quantmet)
and found m the AVTB a mean difference of
the mme magnitude as between our double
mexsaements, This moplies that the vanaton
® more Gkely a revolt of indntinet surfaces
than of the distribution of the bone trab-
eculze.

The surface meanmements, which were
roade to Front end 1 diexurve
(1960) and Bordur et L (1964) revealed
that the error included m the mearurements
Wi, 2 could be expected, ightly larger than
the 000 that could be calculated Thh was
empechally the case for the osteod murfaces
and could thus agam be ascribed to the i
dmncme-o‘drhcmhmanndbmnltodx
outeodd surface.

A comparwon of the results obtained from
differences in oreniation and i localiranon
dnncdthnd:nudenuumudmnmpor
nmlw&mdtwuﬂmuu\nilnyoltk

"

pnmmcicrl,lnd'}m‘“‘w‘h!mmu
mentioned above Tha finding b of great
value as the onentation of a bopsy cylinder
n difficult,

The findings on the different Jocalimtiom
corroborated  those of Beck end Aordin
(1960) Rasmussew and  Bordier (1964)
Garner and Ball (1966) and Groxt et of
(1973) who found po differences between
adjacent beopues from the [fiac crest. Sections
orgmatimg [rom arms more than 2 cm don-
ally and Infenody however showed trab-
ecular bone volume dilferent from that ob-
tamed from the standard localzaton. Grrout
et ol {1975) found smilar results comparmg
sections from different levels below the sum-
mun of the iliac crest Compared with the ver
el biopsy as practised by Beck and Aordin
(1960} Schenk and Merz {1969) and It ake
matzx axd Susoms (1969) the locabmtion
chosen as a standard 1n this study appeared
to have lower vanation m trabecular bone
volume among indniduake of the same age
and sex, whereas the mean values did not
deviate The sune tendency was shown by
Courgron (1972)

Differences between resuls obtuned on
contra-lateral sldes bave prev been an-
alyred by Ruz ef ol (1973) Grroux et .
(1973) who, like the present mthoes, stated
that no mgnificant differences exsted between
the right and the left des.

The influence of the saunmg oa the evale-
ation of the vohune of booe has y
been described by Courprom (1972) and
Grows et al. (1975) who both found a re

Laue . Y
prepared by Frost end Villewewrs {1969)
Grroux et al. (1975) compared soluchrome
cranine with von Koma stan and found no

Peterzen 1960) or
1966, Melsen end
tatne method

has
cqually good, whereas fd o be



TABLE 1 Double Determination of the Same Sections zitk ax Intercal of Sererel Mouths

1691 160 766* 1681 149 030 197 040 005 3.87
1981 139 476* 1343 192370 143 027 —0.39 444 040 018

d nd se. s(h) % comp I  eompIl F
3;”[13 —.373 232 52 166 2507 8% N% U442
— 450 208 47 147 1408 7% 93 % 2900
ov 0 A8 13 40 189 12% 83 % 03]
RS 063 70 16 48 3.59 30 % 0% 346
POL —.365 211 47 148 At % 67 % 509
wos ~— 035 012 42 101 9.80 18 % 82% 1051
TABLE 2 Comparison of Det 1} of Hutomorph Data from Different Locelirations of
the liac crest

{ AVTB 0s ov RS

2 ae d(24) 0t xe d(24)  x we d(24) & e d(24)
2 2457 139 1713 187 202 038 4.26 024
1 2444 146 013 1646 149 —067 217 030 o013 400 018 026
3 2496 142 039 1630 2.11 —087 214 040 012 451 028 023
4 2442 127 013 1582 1.51 —1.81 174 034 —0.28 4.27 026 001
5 2921 223 464 1620 133 —0.26 704 029 002 471 018 043
& 24.99 201 042 2021 164 +308 307 037 103 440 023 Ol4
7 2039 137 418 1585 160 —1.28 1.81 029 —0.21 378 024 —048
8 023 03¢
9

** = 5 per cent mymificance * = 10 per cent mgnificance according to Dunnet s text.

TABLE 3 Differsnce sn D {on of osteerd P s xrth Two Different Stamas
(Masson Trckrome-Toluidin blne)

d d e s(i) t “’:’ regresmon Line
os 413 317 71 365 581 gEres y=119x—123
ov 22 104 23 73 030 [:YAaad y = 1.22x—063

* PLOOS
s+ P00

TABLE 4 Difference in Bone Paramaters obteed  lations were however found between the two
from the Rught and Left Side of the e Crett  methods.

Vanable q ad e
AVTB 048 186 059 DISCUSSBION
o -4 it on The error mvohed 1n the apphed pownt count

042 016
g o method which was first described by Delesse

—010 055 0z0
.;Rf———-————"—_—_ (1847) can be mathematically calculated as a
varable depending on the number of ponts

counted, Corresponding to 1600 pounts, the
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2 introduced by Cameron and Sorensen
{1963) is more accurate determining the
nuneral content 1n bones (BMC) As the
wter mdrvidual vapaton m the degree of
muneralzation 11 of the same magnitude as
the intersndividual vamation m bone volume
(Robinson 1960) determined histologically
the photonabsorption method does not per se
entail any advantage in the diagnestic proce
dure but may be a valuable supplement, espe
cally 1n longitudinal studies of changes n
the amount of bone in the indnidual patent

The histomorphometne methods further
more yield information on parametens related
to bone turnover which cannot be obtained
by other methods These parameters seem
hardly to be dependent on localiations, mak
1ing 1t possible to obtan continuous informa
tion through consecutive biopsies with certain
ntervals,

It appeared that the result of the meanure
ments of the osteord surfaces was sbightly m
fluenced by the staining method The differ
ence was, however less than the standard
deviation within the indnadual age groups
and thus has only an influence n border hine
cases.

Osteoid parnmeters have been studied by
Huffer et af (1975) who compared osteod
deternuned n hematoxvline eomne stuned
decalafied and von hossa stamed undecal
cified sections and found no difference Like-
wise Aleunter and Edouard {1973) found no
difference when companng osteoid values ob-
tamned from von hosta and soluchrome atain
ed undecalaified sections

It 1 of unportance to notice that the value
of the bane biopty as a dingnastic tool 13 based
not on the informanon obtmned from the in
drvidual par: 3, but on the binatton
of the changes observed (Schenk and Aferz
1967) The present study has shown that none
of the errors included wn the method are of
such a magmtude as to bias the evaluaton of

a bopsy

Thit study was supporicd by The Dexish §iae
Researck Foundation (Grant No. 512-1719 812
3152)

We are very greateful to The lasnirote of Foreper
Medreine, Unhetuty of Arhus snd The lmtree
of Pathology Honpltal of Holstebro, for much belp
n the collection of matenal,
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the parameters the amount, struc
ture o remodellmg of bone 1t Is of the ut
most Importance to select a reference matenal
very eritcally avosdmg possible influences of
previous or recent doeases As immobihsation
will lead to a shift in the reflect
mg the bone turnover and mam { 4[bright
1941 Lewdry and Fleusch 1964 Donaldson
1970, Tignom ¢t ol 1970 Kremsem axd
RArempen 1974 Elchler 1970 Minarre 1973)
it 8 ako important to exchude matermal ob-
tamed from autopsres of prevomly bealthy
mfrdialy who proc to death, have been
unmobitzed. The optium reference matenal
would, therefore, without any doubt be a
bopsy maternal from bealthy carefully ex
ammed dividuals representng different sex
aod age groups.

Inter racial differences have been described
(Trotter ot al. 1960) wherem Little n known
about mtra-racal vanaton. Such variatoes
mght bo caused by vanous external factors
= dietsry vimmin D Caleum intale and
exporure to sunshine {Aron «t of. 1974 Mel
sen and V\fosekilde 1975 Mosckilde axd Mel
m 1976) for which reason 1t n necerary to
eabloh & porma)l matenal m dufferent geo~
grapiucal areas

In order to mcrease the dagnastc vahae of

mprrax
6 cm dorml 1o (he
wcrmait, (Afelren of ol. 1978)

The followiey crirria should be fatfilied f order
@ cerpe the fndividusl 10 be inctoded fn the s

1) Bedden, wcxpecied death, prefersbly dae 1o
acadents o comaary oecion

D Xe or bowprtalization befor
deaty

3) No congenital doseaser,

4) No information ia the case tnetory of eado-
erine or metabohic d.sorders.

5)Nomtopryd.hpad.llp-.rt£mn:"normd"
degree of artberoschrosh and sigm of sende

The hepry molened compamd booe cylmden
heemogiobin concentration,

(A Ioem and Mox Lilde w0 be publihed)

The biopsies were removed m Jocal ansestheibs
with 2 threpina {Bordur o ol 1964) from 2 stan-
dardcd location 2 cm behind and 2 em below the
anteroc meperior ise mpine.

The sex and age dntrftertion of the wotal ma-
term] appean from Fig. |

The necropsies as wall as the blopshes were fixed
for xt besst 3 days m concrntrated methinol im-
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Indiniduals after sudden unexpected denth and xt blopsy 1n 30 living +oluntren. Seven micron
thick sectbons of the plartic embedded wndecalafied material were produced and stumed. The
amount of cancellous and cortical booe and the parameters attached to description of booe
remodelling were d d by point ing and elmple 1n order to establish
normal mean valuoes and range in a Dansh population. A decrease in the amount of boae,
trabecular as well a1 cortical was found with increasing age in both males and females. The

extent, volume
nd. d

« P The
Increasing age. The reported

and width of osteold seams and the osteoclastlc resorption were found to be
1astic resorption in corteal bone 1n mates decreased however with
valurs are of the greatest Importance for the usxe of histo-

morphometric analyss of bone biopsies & a diagnostic tool in metabolic bone disemser, It 13
streosed, however that nupplementary information of the dynamic sspects of the bone remodel

4 di

of the h #1 of booe changer Such

ling would be necemary for the

Information might be obtatned by uung tetracycline double labelling

Rey words Ilac crent bene sructure  histomorphomeine studiea

Flemming Melsen Unlvertty Institute of Pathology Aarhus Amtisygehm, DK 7000 Aarhus C,
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With an increanng undentanding of bone as
a senmtive tusue reflechng calaum homeo-
stans (Frost 1960 1961 1963 Bordier and
Tun-Chot 1972 Rarmussen and Bordier 1974
Jaworsk: 1972 Ruz et ol 1973 Hufnogel
1974 Huffer 1975) it has become of great
value to recognme even shight deviations in
any of the parameters attached to the de-
scription of bone.

Unul recently these changes have been ob-
served manly 1 parameters related to the
turnover of the cancellows bone (Garner and
Balf 1966 Horris and Heaney 1969 Nosdin
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o ol 1966 Delling 1975) It has, however
been establshed that cortical bone respoads
just as readily to homeostatic deviatiors 2t
trabecular bone (Meunzer et al, 1972 Mdsen
ond Maseklde 1977 Frost 1963 Epker ot ol
1964 Olah 1974 Jaworsk et al. 1972)

In the evaluation of the vanous mexsurable
p:.rnmetmxt:.gthmfore,ofmegmlatnn
portance to determune normal values for the
parametery a3 they oceur n normal indni
duals of different age and sex, 1n cancellous
as well as 1n cortical booe. Well knowng
that even sight vanatons in calaum phos-
phonis homeostass may result 1n changes In



wad were

1) Mees midth of the estowsd seams (15 05) w
mesgred with  micrometric a
mean of 4 extreme mestorements 1A all os-
teod covered mufacen The ortrod seame

were Wentfied 2t 63 X magnification and
measured at 400 x o

%) Ahmixte stums of semd (AO1 ) wa ol
o OV X AVTE
100
) Trebrexlar oxtrsclasiic eworpbon rwrfac s
{RS) (Bordwr 1 d 1964) wete Iordmared 11

The adag wis performeed m the stame way
=08

T Cortscal Bome

1} 1f aa erticad wndtk (AICTV) ws caleulated
2 the mcan of 10 metsureTwnts co each cor

1 Ths  mbsr of enals eccupied by X oclesic
ooy pien s axpr oad a5 BT gt oof the
totel wumber of annls (CAR)

N Meon nes of pervestencytic locenas (POL)
(Moxmer of & 1971) w3 capremed ar (he

prodoct of

mean and width of 30 ren-
docaly lacwnne megsarsd whb o
Tootre eytp.ecs

Statune

sy of an-
ey model 1 (Sokal gnd Rokl] 1969) wae per
formed wth the prpose of comperg the ana-

the tw0 bexrs were comparrd in the case of falfil-
ment of normality » th & Stedents t tet, otherwhe
wth 8 Man Whimpey U-test.

Sumucs for ealoadon of the reproducihfity
and error of the metbod will be discwsed b
followms paper ( Velsen of al. 1978)

RESULTS

The results of the quantitation camed out o
boae specimens from pormal indivrduals sp-
pear m Tables 1-6. The colamn to the far
rght shows the result of the analjas of van-
ance (F)

Amount end structsre of bome Table 1
grves the amount of trabecular booe (AVTB)
withm different sex and age groups, A regres-
s:on amlyss shows & sugnificant fall m the
amouant of bone with increaung age (Table 1
and Fig %) both in males and in females. The
amount of trabecular bone was in the yourg
eut group hgher m famla than m male,
whereay the more severe bone Joss m women
between the age of 50-39 resulted in an equal
amoant of trabecutar bone {n the tno sexes
1n old age

The valves for mean corucal wadth
(MCW) and cortcal porouty (POR) are
shown m Table 4 a, b. These parametery of
cortxcal bore mae revealed that there x a2
gradual low of corteal bone with jncreanng
age. This lom was exprewed both by a de
crease in MCW and in the females by an [n
crease m POR.

Amount and shape of osteond Table 2 b
and 5 gives the amount, width and extenaon
of cstrond seam. The mearmrement of asteord

covered surfaces {OS) meaked no s gnufi
sex-difference or - et

tnabecular boge

age No significan

uﬁdiiam:a;[mnﬂmO\ or AQ\ ‘
mean :holthewm,

(WOS) showed only aligh

2gr and s t variations betw ean

Boxe resarption 'ﬂzmnmrmmnol(hg



MALES
Fig [ The sex and age &

Muvmany tribution of the total mare-
1. il examined
18+
el
h: o
10
»
»
“1
=
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centage of the total trabecular bone murfaces

cluding medvllary or vascalar spaces but in
dudlngmmeﬂlm:duweﬂumtcddnnue. Therudm;mupcdmdnt-ﬁjxmpl
It was m asured at a 23 x magnification by fcation, vaing & Zeins integrating cyepreee
means of po.nt counting, wing a Zeiws 1 inte- containing @ grid with dx segments. 400
gratng eyeplece containing 25 powmts. 64 between and A}
fields selected at random from the 12 section bone surfaces where eoanted The pumber of
were exaruned corresponding to 1600 teming {atersecuons between segments and osteold
pomnts. conered surfaces was expressed as a per cent
Relative onteosd surjace {OS5) The bowe sur of the toral number of intersections

1) Relatie estemd colwms (01 ) (Courpron ot

face corered by osteoid expresed av & pet



al 1971) The of trabeculsr booe
L D
uring » Zeos tegrnt-
1ng Liter »Hth 100 potv ¢ 2 160 X magad
Reaton. 400 polsts profecied oo bane or o
tead were commred,

ean midih of th osteoid stams (WOS) w2

-~

wern idemtified a1 63 X magafication xd

meseured at 400 X mefniflcation.
1) dbselst  olume #f asteold (AOT) wam cal
OV x AVTS
)

6) Trebsc ler extesclattic remrplion rurfaees
(R5) (Bordser i a1, 1964) wrre masered
wcth TeOption surfaces

amteacisas
The reslng was performed ta the same wxy
u Of

¢ Cortecal Bom

1) Apex corirenl midth (ACIV) was calculstad
a2 the meen of 10

hal

Porenty (POR) The pereenimge of corbaal
bane arsa by canals (Hrerdan end

otal wwmber of conels (CAR)

1) Asex sz of periosteorrtie locwnas (POL)
(&ew L ot ol 1971) wws exprewed o the
mean of ogth and width of 30 -
dorlt mlected Lacuma meswred with & mb
Crometric epep ece

Satysires

A saticxcal of the \anoos daty ob-
Oomd wws comed out for eech age growp emd for
ach mx Fathermore  twoway malps of  arhe
snoe moded 1 (Sekal end Roklf 1969) waa por
formed with the parpove of el

the (w6 pevcs werw compared la the case of Tulfit-
meat of pormaliy wak & Students tiext, therwme
wah & Man Whitney U-test,

Sutnics for nahation of the reproduciilny
and eroc of the method will be dncraed in
following paper (A luw ot ol 1978)

XKEBULTS

The rexults of the quanmtabon carried out oo
bane specunens from normal indhrdusks ap-
peor fu Tabley 146 The colurm to the far
right shows the resalt of the analysis of vart
ance (F)

Amownt and stracture of bome Table 1
gnes the amount of tmbecular bone {AVIBY
withm different sex and age groups. A regres-
non amalyrd hows & ugnficant fall i the
amaunt of boae with increasing age (Table 1
and Fig. 3) both in males and m females. The
amount of trabecular bone wat 1n the young
ext group higher in females than 1n males,
whereas the more scvere bone-lom 1 women
betw cen the age of 30-59 rerutted m an equal
amaunt of trabecalar bone wm the tao sexey
m old age

The +walses for mean corteal width
(MCW) and cortical poroty (POR) are
1hown in Table 4 a, b. These parametens of
cortical bone mam revealed that there s a
gradual ko of cortical booe with incresuny
age. This low was expreswed both by a de
crease m MCW and in the females by an in-
crrase in POR.

Amount and shape of orteoed Table 2a, b
and 5 grves the amount, width and extension
of osteold searm. The measurement of osteoid
conered gurfaces (OS) revealed no ngnaficans
sex-difference or change with age.
o o o olume (O ) drcressed

mﬂdmdyuhhmuum
mmm!h&m\dmdmﬁ.f
(Am)"“hmﬂﬁnxlaemmm
pounced a3 the amount of trabecular bone

with age No sgndicant
sex-dfference was found In OV or AOV

The mean width of the osteoxd sewms
(WOS) tbowed only slight varatons betw een
e and ex groups.

Bone resorption The me & of the



TABLE 1 Absolute Volume of Trabecnlar bons (AVTE) 1a Reletion to dre exd Sex
Are 10-19 2029 30-39 4049 5059  60-69 0-79 > b3
N 9 12 12 3 14 10 8
4
Malea X 2449 2455 2292 1737 2041 1374 1624 1535 ig
SE 174 2.28 105 1.88 124 1.24 239 279
N 5 19 7 5 6 7 10 4
Females R 3176 2676 2649 2254 2010 1549 1697 1765 54
SE 2.70 170 .38 3150 240 177 196 324
TABIE 2 Osteord Parameters m Relanon (o Age from Males
Axe 10~19  20-29 3039 4049 3039 6069 I3 > K0 F
Outeold N 9 12 12 3 14 10 7 4
surface R 1782 188" 1489  17.23 2034 1604+ 1830 1195 0%
(08) SE 280 2.52 2.18 548 122 238 251 517
Osteold N 9 12 12 3 4 10 7 4
volume < 2.38 252 177 217 304 162 183 0% 1M
(ov) SE 0.56 032 028 0.90 0.53 031 050 0.20
Absolute N 9 12 12 3 14 10 7 4
osteond < 063 068 037 040 065 022 03t o1z 08l
volume SE 017 010 006 020 013 004 010 002
(OV abe)
Width of N 6 8 7 3 10 4 4 1
osteord < 1068 1038 984 913 1063 1003 9.56 650 041
sam (WO8) SE 077 076 068 163 100 JS} 269 0
TABLE 2 b, Osteord Paramciers in Relatton to Age from Veles
Age 10-19 2029 3039 4049 5039 6069 T0-79 > 80 F
Osteord N L] 19 7 5 & 7 10 4
rurface < 14 66 1667 1411 1408 19.32 1979 1820 1270 12
(08) SE 189 139 260 172 306 140 340 080
Osteold N 5 19 7 5 6 7 10 4
volume B 210 2133 171 1.82 190 204 210 133 050
(ov) SE 067 039 044 05! 033 060 047 02!
N 5 19 7 5 6 7 10 4
2‘,‘:3:" < 062 065 046 031 041 035 6.5¢ 6.23 134
olume SE 013 013 013 012 012 011 008 006
(OV abs)
6 6 [ 3
Width of N 3 18 ? 3 ger 116
osteoid SR LA SO R o8 o
«am (WOS8) SE 2.26 0.37 104 047




TABLE 3. Trabrcaler Resorption Surfeces (RS) in Relshan t Sex od A

g 10-19 1029 0-1 40-49  30-39  60-69 T0-79 > e
N 9 12 11 3 13 10 8 4

Males X 189 3.96 6% 410 404 413 499 598 171
5E 038 049 025 s 029 061 036 o
N 3 18 7 5 6 7 10 4

Femaly X n vy 35 338 k3 16y 426 i1 ase
SE 031 034 a39 gl 038 037 033 0587

TABLE 4 a. Certical Parameter [rem Males in Relaren to 4pc

Ap 10-29 3049 20-69 > F

Mua age 208 332 579 183

Mean cortiesl N 13 1 14 7

»idh (xm) MCW 3 1217 1081 860 o3 291
$E 106 100 7 s

Porow.ty per cemt N 11 10 13 [3

roR < €9 11 70 o8
SE 10 os a7 1t

Cazal with scone N 1 10 12

rosrtion CAR < 43 8 17 134
SE 12 03 o3 a4

TABLE 4b. Cortieal Porxmetst {rom Fewales i Ralaten 4 Ape.

A 1019 3049 30-69 > 7 r

Mexaage ns 134 536 s

Mz cortical N 10 n 10

wdih (xm) MCW x 1606 1047 909 0 ‘e
sE 278 134 o8 103

Porosty per cent N s 10 P
k3 b 42 63 74 733
hid o8 02 i (1]

Cazal with acthe X s 10 1

resoribion CAR < 27 18 2 u;_o
3E 03 os ot ped oe2

extenyion of the reorp-

mugnuficant tendency towards an mere
with mereaelg age. In females the resorption Imct Mereess ;m the

-



TABLE 3 Dixtribation of the Pooled Parameters for Osteold end Resorption

N x sD SE G, G,  KSdmn
\ales os 11 o1y T4 0.88 ~007 —0.83 0067
ov .7t 22 4 017 095 13 0.108
WOS 43 1015 260 038 0.97 186 0097
RS 70 418 142 017 063 —005 00%
Females 0S 6 163 770 097 078 134 0.08¢
OV 63 159 140 017 0.99 035 0182
WOS %6 914 276 037 013 329 ao0r
RS 62 392 135 017 037 —037 oo

TABLE 6 Corresponding T alues Qbtatned from
Awfopsy exd Biopry VMatenal

AVTB OS OV RS

Autopsy PN 259 137 19 38
3D 74 61 13 08

Bropsy < 256 134 17 37
$D 635 60 16 16

The relatrve number of canals in cortieal
bone with active resorption (CAR) (Table
4 a and 4 b) showed no sex-difference. A
ngnificant decrease with increaung age in
males was mamly expluned by a ugh value
i the lowest age group (y = -004x + 4.39
n=40r=-037 p<005)

The mean se of the penosteocytic lacumes
(POL) was 512 =+ 04 (\ = SE, N = 25)
This parameter was not tested for vanations
according to sex and age

A companson between the results obtuned
from the autopsy and the biopsy matenal
(Table 6) revealed no differences in the mass
and remodelling of trabecuar bone

DISCUSSION

In the present study parameters describung
bone mats and remodeliing 1 cancellow and
cortical bone 1n & normal Danish population
have been determined and related to differ
ences 1n age and sex. A companson between
the results obtawned from the autopsy and the
biopsy matenal revealed no difference and
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thus confirmed that the autopsy materal
could be considered representmtve of a por
mal population.

The sgmficant decrease with age m tr
becular bone mass (AVTB) shown mn ths
mvestigation i in agreement with findmgy br
other authors who have studied bone changes
m the fliac crest, whether the method was
histomorphometry  (Aordin et of 1966,
Schenk and Merz 1968 Veunter e2 ol 1973
Delling 1978 Courpron 1972, Bordier and
Tun-Chot 1972 Girouvx et al. 1975 Dellng
1975) or quantitative microradiography (1 e
kamatry and Siesoms 1969) Sumilar age re-
lated changes 1n the amount of cancellows
bone bave been demanstrated in vertebrae,
ribs and sternal bone (Lindah! and Lixdgren
1962, Caldwell 1962, Arnold et al. 1966 At
kinson 1967 AMeuncer et @l 1973 Ciroxx et
al 1975)

The difference shown in the amount of tr-
becular bone mn the two sexes confirm the
findings by Courpron (1972) that young fe-
males bave a hrgher percentage of bone than
males, and a more pronounced decrease in
trabecular bone volume after the age of fifty

Patients sulfening from osteopoross (Chal
mers and 1§ eaver 1966) and other conditrons
with osteopenmn (3felsen and Asclsen 1977
Meumer et al. 1972) very often reveal spon-
taneous fractures 1n cancellous bone region
(vertebrae and femoral peck) The natural
question 1, therefore, whether the amount of
trabecular bone 1 ilac crest biopswes is re-
presentative of other cancellous bone regrons
in the skeleton. Dunmll et &l (1967) and
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Fig 3 Correlavon between
AVTB in per cent and age
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Doyle (1972) clamed that a rebable predic
tion of the amrount of bone 1n the indndual
axal skeleton could not be carpred out on the
baus of 1liac crest measurements a staternent
which however does not exclude the exst
ence of a correlatron between the amount of
trabecular bore or functional properties in
the different parts of the sheleton (1 ost 1963
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Jowsey et al 1965 Chalmers and 1 carer
1966 Meumer 1968 Meunmer et al 1973
Adams et al 1970 Ctrouv et al. 1975 Velson
et al 1976)

The amount of cortical bone as that of
trabecular bone was found to decrease with
age. Ths was caused by a decrease 1n the
mean cortical width in both sexes and bh an



mereae [n the porouty i the fermles with
tncressog age. The results confirm those of
Conrpron (1972) who explained the decrease
in cortxal wadth a3 a result of an expansion
of the marrow space. The changes 1n corucal
bore mam seem to be unrealted to the regron
of the sheleton { Arnold et «f 1966 Oleh and
Schenk 1969 Dequeker et «l. 1971)

Increased cortical porosity bas been demon-
strsed in hyperthyrosdom on N\ rays (Mesma
axd Meema 1972) by quantitatve mmero-
radiography (Adums et el 1967) and by bone
bistomorphometry (Meunter ef af 1972, Mel
w2 ead VMosekilds 1977) To merease the
disgnostac value of a bone blopsy it n there
fore of mmpoctance to establiuh the norroal
varhiton of ths parameter

The smount, externon and width of the
osicond seamns were m the present study un-
related to age and sex. Shght but fmadgnificant
variabom ocourred  bowever  Similar small
YIn2hong tn the osteosd have been
shown by other authors (1t oods ef ol 1968,
Merz end Schemk 1970 Cowrprom 1972
Mewnier ot ol. 1978 Bordur and Tun-Chot
1578 Delling 1973) The main tendency
eeem to be a fall in OF and OV m the first

sbsohty votume of asteokd (AOV ) which aun
manly be expluned by a decremse 1 the
wmount of trabecular booe with incressmg

age.

The trabecular osteochstic resorption sur
faces (RS) were unrelated to sex and age,
confirmmg the resalts of Coxrpron (1972)
and fewnwer et ol (1973) A light mcrease
10 RS vaag, however found in the st decades,
Thos finding m in sccordance with the ob-
ervatom of Scheak ¢t &l (1972) Bordier end
T---(‘hm(lm)nxd]atmnll {196%)

The cortical osteociartic

unreated to sge in the femaler, The morrase
In cortical porouty among the females with
increasmy age could not, therefore, be ex
planed by an iocrexse m CAR, The fter
relatlonsdup bevween CAR and poontty how
ever has previously been demonstrated 1o

-

paticnts (Melsen exd Vosekilde
1977 Moseklde et a1 1977)

As the mean sze of penosteocynhe bacunae
has been shown to be uninftuenced by sge
(Mexnier ¢t al 1971 Courpron 197‘;; thu
paramster was determined on 23 ran-
don'\!yt\ttttdnc:}xz'\dulk.mntdﬂ‘mmh-
Esh mean and range within a Dannh popula
‘bon.

The representatrvity of the ihac crest for
other parts of the skeleton hat mainly been
based upon determmatons of bone volume,

meteny reflectmg bone remodelling have e
cefved only slight attention. Jowsey ¢ !
{1965) have on micromdiographs, hovwever
shown hghly smgnificant correlatont between
bone formation and resorphon surfaces in the
flac crest and other parns of the skeleton
Furthermore, 1t has been shown that the para
meters of bone mam and bone remodellmy
vares very Iittle within different Jocalizations
c.ose to the sandard area for bone blopsy 1n
ths iliac crest (Melsen et o. 1578)

The present um extigation gres informaton
about the normal valoes of the static para-
meters of booe Le. the result of » remodelling
proces No wnformation is ghven about the rate
of booe changer Changes m the amount of
ostropd may thus reflect varnations in the rate
of osteond formation varwtions in the rate of
mmeraloation,

faces, whether sctrve or nactnve, grves no fn-
(mrknlhun\hcrdrdhutruorpm
S"d’h“;“"”""mmfybeabuma in-
directly by determimbon, of orma

rate and bone mag, bome formation

_—

This sody was
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BRIEF REPORTS

DIPYRIDAMOLE AND CAPILLARY PROLIFERATION
A PRELIMINARY REPORT

Géran Tornling Guanar Usge Are Lixngqrist and Stare Cerltson

Departments of Pathology and Thorase Meds

Karolinsks syukhuset, Stockb

Tornling GSran, Unge Gunnar Ljunggvist, Arne and Carlwos, Sture. Dipyridamole aod
capillary proliferation. A prelmunary report. Acta path, mreroblol scand. Sect. A, &

a7 1978

Dunng dipyridamolo treatment of rats cellular proliferation ls observed in the myocardium and
skeletal muscle. The profiferative actnaty in the myocardinm i exlurisely focalired to capil
lnrwaxﬂwlocnlmxbnvhhmtheﬁelcu]mmdehmno(bcenmﬂncd

Key words Dipyridamole DNA-rynthens heart skeletal muscle.

A. Ljunggvnt, Patol. Inst Karolmska spulhuset, 5-104 01 Stockholm, Sweden,

Received 31.x.77 Accepted 31.x.77

Dipyridamole (Pesantin®) 1t a wellknown
vuodilator and clinical effects have been reported
{n the treatment of coronary heart discase (Roberts
¢t «l. 1968) and pemphera! upper lmmb ischaemia
(Wuding & Flute 15974} Purt of this effece hay
been ascribed to the development of anastomonng
veasels (Fam at al. 1964 Robests ot &l 1968)
Thu rawes the queston whether or not dipynd-
amole 1 capable of nducing growth of blood ves
scly
We have investigated the effect of dipyridamole
on cellular proliferatron in the heart and skeletal
muscle of Sprague-Dawley rats. One hundred and
nine male and female animals of varjour ages re-
ceived dipyndamole 1p 3 mg per kilogram body
weaght twice & day over a pernod of 3 weekn. The
animals wers mcrificed 13 minutes after an 13
inpectson of tritiated thymidine The DNA synthess
was messured ay c.p.m/xg DNA n a sandllation
counter and the localmation of the thymidine in
corpocution was aucmed by autoradiography

In comparsoa with control animals of the mme
ages the dipyndamole treated anymals thowed 2n

increased DNA-syntheals 1n carduc (p < 0008)
as well a3 in skeletal muscle of the hind Emb
(p < 00003) All radwactvity 1 the bearts was
located 1n the nucle of capillary wall ol In-
dicating a capillary neoformation smmlar to that
previonly o d n s bjected to
saimrung exerchse ( \exdeche ot ol 1973 Ljzng-
qout & Ungs 1973) It 19 llkely that the increass
1n DNA-ryothens in skeletal muscle & also the re
sult of a proliferation of capillary wall cells, al
though thm bas not yet been 1avesagated by auto-

radiography

Referemces Fam 1% M Ragheb S & Hoeschen
R ] Canad Med Asm. J 90 970-573 1964 —
Livnggoust A & Usge G Acta path. mucrobsol.
scand. Sect. A, 81 233-240 1973 —Mendacks
E. Usge G Appelgren L-E. & Lpngquist 4
Virchows Arch, Abt. B Zellpath. 72 11°-122
1978 — Roberts L N T illaxweca M Babacer
B C & Maesow G P Canad. Med. Am. J 95
113 1968 —Hilding R P & Flate P T Lancet

¢ $99-1000 1974
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IS SULPHATED BLOOD-GROUP 8UBSTANCE. [N PANCREAS A FACTOR
IN CY¥TIC FIBROSIS?

Gunnar R¥lle Birt Melwn end Torlnf Séufn

Dental Facnlty Unhenity of Ouo and Royal Dental College, Aarhos

Ry, Gosxnar Mdtn,ﬂmud&n}-,TodaLb-dphutdhbodmhp-mlhcm
m cysix [ibrows? Acta path mocrobiol scand Rect. A, 86 B35 1978

mmmmmmmmdmmmmwww
T mbuance. Smch sirongly azlouc molecules Ao kacwen to biod caleama, and thelr
nhzi_!umnhhhprmdmmhhmnnedrhuuhnmhmmvbe

orvoh ed @ cystic Fbroms,

Rey words Craic fibrosts salphated ghycoproteins.
&REI-,KEmkkf"Bnnrumiplmo[Knkqxdyhh:,denn&n” Odo 4 Norway
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Amh:.mdaﬁnn—rk_hnlmhhhbcm
sogyevied o the cnne of the cherect.on and o
the

lerpenen: of the pancrestc ducts bn epute Bbro
e (CF) of the pancress (K pot «t al. 1976) The
atury of this material # ot kaown.

The pascreas contame largy quantmries of ABO
acth, mtamal (Srelmen 1960 Lad-
=g & Sherathaner 1977) Some blood-group ac
me are known w b

(Yorzamws 1972, Shars & AMile 1973 1fosd

Boad L Darrshet 1976) cod thres mrongly pegathcly
cluttd.&zhwnmunh:dnhmmn;
L Smdirkd 1970) snd the sddbtion of dvalest
wlutions way resdt fn griation
W mmpectcd thes aboorml,
wroagly amonic blood growp sb.
mmhmdnumdtx’.

pascress m CF panents, Sl reporty

that et orwcows glnds of CF patents
)

Chrocsatic material
!hnthondwmd.nvduah(LmbLRM
1972, Woed ot L. 1976)

catiom 10 ther
(Smdsrdd 1974)
oversalpbascd,
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comtn X 1000

=
iphibivon scthity by

2ques 1 dewmbed prwvionady (Sdafu o ol 1974)
sxd for miphate by scannllation comntng

whowed an oen dustr bution of
radonctrlty over the acny, but aimost none over
the nlets of Langerhans Macral mede the docts
wia radioact, ¢, mdeamy that the wiphated
materal wes excretsd inio the docs (Fap 1 2
and 3)

F g5 | Photomerograph of
paacTeatc et gy impeeted

4 2 Phoromarograph (rea the wume sxple,
showng  dwet contaung materal wih grama,

bloodqroap acine ghoo-
proten molecuies Nemerous graum can be e

mrrm\h som Haeoawabo and eonn ($lde
)

Fig 3 Photn crograph m black and wh.te correpoodmy to Frg | For detuh, see abose Heematoxyhn

and
e broleg cal actvabn (Shafe & RMLs 1975
Farthermort 1he drmtion o, o
24 part of the pancreas (Figr ! 2 and 3)






rloncthlty over the acai, but almos nooe over
Uhe laiats of Lawgsrhans Mreral nade the docts
wa ndloacne mdheating that the

mairral wa ercroeed mto the dwets (Fip 1 2
od 3)

Ty ] Phowmicrograph of 3 sm secton of the
Pencreane gland of Ceres poft cws srtiep inpected
=2k B4 The grame cver the gandular tmue are
clearly vieble, Few graos are sea over the tiets
o (xpper rght) Harmatosylm and
cown (Sldes x 630)
Fit 2 Phoroaicrograph from the wame sple
dnncn-n:n'mmul wth grain,
ghyeo-

e seen
(8] day

the pancrens
comade with the diar betion of il
e prev.omly cbeered by fluormernce. micen,

as



1960 Ludmg & Sherathener
It thus seems lilely that sulphate and

copy (Srxlman
1977)

Fig 4 Ehison dugram of 12
extract of the pancreanc gland of
Mecacr fascieslens on an apre
column (Bio-Gel A-0.5m)
Sulphate blood-group substance
acthnty and virus
hacmagghutinaton iahibiton
actirity were found in the fint
peak, with manma conading
with the OD 206 Blue dextran
(MW 2 104 was cluted in the
same fracion, The abscisa gnes
fractions of 2 mL For furiber
details, see above.

g of countenons to abnormal anfonc matenal m
the seeretions,

d with

blood-group sub acthity are !
the rame glycoprotein melecule,

The presence of milphated blood-grup substance
in the pancreas of two specses of primates strongly
suggests that such material may abo be present in
1h¢ human pancreas.

One is tempted to wonder whether CF patents
msy produce more normal blood group su
than norma! indhidusls or a blood-group sulb-
stance with a higher sulphate content, and whether
this matenial forms gel in presence of calclum.

It may be argued that CF patients exhibit symp-
torm n a vanety of organs benides the pancreas and
thst nonsecretons of bloodgrup substance alwo
exhibit CF However lung secretions sweat, bile
semen mecoalum and the secretions present in the
upper gastrolntestinal tract, all contain blood-group
subttances (see F athins 1972) and 1t is likely
that these are salphated, It 11 thius concevable
that gel formavon could occur at all these loca
tions by intersction between abnormal sulphated
blood-group substance and calclum ioms. One
ungle mecharuem may thus explun all the symop-
toms encountered 1n eystic fibross. The salna of
noo-tecretors of blood-group substance contaim
sulphated molecules ery samllar to thoss occurring
in the saliva of secretors (S3xju & ROla 1975)
These molecules differ only In the nature of the
terminal sugar residues Such glycoproteins prob-
ably also occur in other exocnne products of non
secretors Non steretors would thus be in the same

u a regards p
sulphated protelos by el

A high electrolyte concentravon in meat (dg
mese «f &l 1953 and reversl other secretons B 2
well-known observation in cystic flbrose Thu may
bo & secondary effect (1 #lss 1958) reflecting bind-

The authors owe thanks to Dr L. Kornsted As
tonal Instrtute of Publc Health, Oto, wbo per
formed the bloodgroup substance hirations of the
wonley materal aod to Dr ¥ Jacobsen wWho
helped wath the timve cultures.
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HIGHLY DIFFERENTIATED GASTRIC

ADENOCARCINOMA ORIGINATING

FROM THE NORMAL, NON METAPLASTIC GASTRIC EPITHELIUM
A Ultrestrecticral Study of « Case

P Stubbe Teglbjarg

Insitmte of Pathology Odermo Unh emity Hospital, Odense, Dexmark

Textbjery, P Stobbe, Highly

from the sormal,

scxnd. Sect A, 86 A7-89 1978
The Erst described came of & hoghly duk

Study of a Case. Acta path microbeol

wopic and ultrasroctural festores, pointing to
ongln, i presented
Key words Gastrac aden,

Fortric with Bybt micro-
the normal geetric cpitbeltum se the st of

[

P Stubbe Tegiyery, Inmituts of Pathology Odens Usivenlty Hospital, DE 3000 Ocemse

Loaa (1 8)
Howerer Malfgen and R
brangretc clasnixaton of

Cus Histery

A 69 year okd man, who had complabned of b
crcxrng dyspepula for some § monthy,
Oa the 11/10-1576 twal sarccioey wa per

hich, perionitis developed and desth

In wax, cot and scained 7
llchn—hlmPHu<PA1.N[m
were removed for e il






Fig 1 Section from the naoour Neoplastic glaads
covered by & sngle Iner of cyl'ndrieat epithellum,
olten wih  row of hanlly tomated nocll, light
cytoplm and distoct exll borden (haematoxylm-
coun x 400}

Ft 2 The rame sroa s I flgure 2, showng muc
sroxaes n the k.l part of (b of the
tumonr eells (niclen-blue pH 26 - PAS X 400)

Fg 3 Electron m croscope picturs of tbe toasour
The tiomour cells whach muoand the hanea (L)

m the [arainal part of the cytoplasm { ompare with
G 4) (EAL x 3300)

Fig 4 Electron m.crascopdc p cture from  normal
prioric gand. The ecs of the eputhelomm, whch
moroand the kmen of the gland (L) hs  meoer
wete mcronth aomg the heniml border and con-
4m sscrerory gramuken (X) of arylag, often con-
the homnal parts of
the crioplasm (EML x

ﬂﬂ-ﬂ:-"-u'nmn Electron microscopy thow ed

xocronlE could be obrered 1 the haiml oye-
e memberne (Fag 3)  Becretcry granales
wemy pracnt in oying, often plertifal, woowns
™ the konaal pant of the cytoplues (Fig 3) The

g ules ere spherical, anong, but most oftm
be ng of conrderable electron density and mess
wred 0.2 to 1,3 x Tdentical, sectetory gran les were
sevn m the pyloric glands of pormal noo-neoplasne
mucoea, remened from another womsech (Fig 4)
Smlarly the cells of thewe glands had mcomplete
meronll Mucm grazwes of the goblet 1 type
were pot present m the tmmour celh.
Discusdex
The ultrs-structure of the prosent tumour pa
tcularly the type of secretory B almost
wenteal with the nlt-structore of the pormal cell
of the pylor.c glands or the nommal, gustr.c surface
ep thel.m, & dexrbed by R bin £ ol (9) The
m crovilll oo the lum nal serface of the
tumenrr el catnet be conndered  wnd.eatng in-
tesmal hustogrocss, m thew pormally
occar m the cells of pylorc glands (9) Tha ulas-
structern] peudy thas pros [des cons derable evidencs
for concheding that ths tumont kas s orlgm [n the
normml, noo-meetaplast.c gustric ep.tbel.um, posibly
ihe pyloro-cardiac glands
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W Reu, L L Slenger M H e2d Jeffries,

G H Lab Ime. 19 398633 1568 _10) T ¢f
brarg P S exd Tetwer M Acta path 1o erobiod
sand Sect AL 25 319-527 1977 il
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PULMONARY EXCRETION OF CARBON BLACK INJECTED INTO
THE CEREBRAL VENTRICLES OF THE RAT

K ] Berthenssen N H Diemer ] Prastholm axd L. RExken
Institute of Neuropathology Unhveruty of Copenhagen and Department of Radsology
B Denmark

bfers Horputal G

Bertheussen K. J Diemer N H., Prestholm, J and Riinken, L. Pulmonary excrenon of carbon
bhcklnkctedlndnartbnl\mmckaoflbemmmhmkmbd.nnd.&d.h,ﬁ

90-92, 1978

After Injection of » mixture of carboq black and a fodinated X-ruy contrast medrum wmto the
cerebral ventncles of rats earbon black loaded macrophages wers found in the alveolar sepis
in the lungs, It {3 concluded that contrust media used in cerebral ventriculography are efmu

of pulm

nated at leaxt partly by disct

W 1

h

Y excretion phag

Khey words Cerebral v }

K. J Berthewasen Stubbevang 38 DK 3400 Hillerod, Denmark
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Pulmonary excretion of foreign bodies has been
the subject of sveral studies (Aicol & BiTbey 1958
Adlevsherg ot ol 1959)

After injection of a carbon black suspention into
the bladder wall of rats, particles of carbon black
aro found In pulmonary macrophages about 24
bours later (Berthewssen & Niugen 1976) They
axumed that an active pulmonal excretion of the
carbon black particles took place via the macro-
phages.

Cerebral vents phy showed F
Intracellularly 1n macrophages lylng at the epen
dyme 14 moaths after the ventnculography (Gler
rnis Preestholm & Kbmkem 1976) Erythrocytes as
well a3 Inorganxc/organic materal 1 the spinal
fluld dixappear gradually In what way and whereto
this ehmination takes place 1 not known.

It 1 the alm of the present study to Investigute
whether macrophages contaning carbon black par
trcles can be found In the lungs of rats subjected to
cerebral ventribulography performed either with a
contrast medium containing carbon black, or with
a pure carbon black suspention.

Y

MATERIAL AND METHODS

Mathods of infection 1) In the first sevies § male
rats (Whstar 450490 g) were injected with a mix
ture of carbon black (Pelikan C11/1431a) and
Am'paque® (300 mg I/ml) Of this mixtnre 0.03
ml was mjected unng the free-hand method of Kle¢
& Prasthobn (1974) Radb b dintely
after the injecton showed that the injected matenal
was localized m the ventricular system (Fig. 1)

?) In a second seret, 2 male rats (Wistar 210-
240 g) were mjected with & 3 1 mixture of phyoo-
logc saline and carbon black. At antopey 30 dap
Iater somll stans of carbon black were found m
both series around the bore hole in the cahary
and 1n the memnges to the site of

njection. Furthermore, carbon black was found fn
the ventrcular system, fn the bawnl Jeptomen.ages
and in the brain twue around the caonula track.
As particles of carbon black may be
from loose connective tinue, bone theue and larger
open® vessels around the feson it was decided to
change the techaique of Infectson 10 order to elm-
inate ths source of error

3) In this senes of 6 male rats (Wistar 230 x)
the carbon black suspennon (sme mixture a1 b 2)
was Infected through a catheter In the follomos
way In acther ansesthesia 2 m dlne Inchion was




twoe was cut on &
werial mictotome and maned with eonn for 2 ma
Ferthermore  ordinary wetioos were made with
haemmtonlintosln and yan Glrsom stalnmy

a further 4 days befort they were dehydrased and
embedded in paraffin. Lung

Rerslt
When wang the polyethylens catheter method of

black owtside the Carbon Hack tn
abundance waa found n the  ewtricular system, in
the subarachnotd space end around tha

In the lungs of all raty macrophages

No particles of carban black were found




Ducursion

In an earlier experimental work by Berthenssen &
Vissen (1976} carbon black injected into the bladder
wall of rats could be found 1n pukmonary maero-
phager. They suggested that the injected carbon
black matenal was eliminated by an acinve pulmo-
nary fon via the macroph The present
analogous study shows that carbon black Injected
into the central nemvous system presents the rame
histolog-cal picture in the lungr This may i fact
be a more general way of reaction at earl er hypo-
thes.zed by Adlersberg et al (1969) Only sery few
clinical experiments to this purpose have been per
formed

Pulmonary by means of ma
may hme e m the d
of ¢ g Jung damage alter burns (“shock lung™) the
cause of which u still unknown,

Carbon black partxles and other foregn bod.es
as well as certaln cells (eg erythrocytes) are

T

Yowle ghen ik 1

could be that the macrophages penetrate dorectly
through the walls of the cerebromal vemels The
predominantly penivascular localizathom i the bran

after subarachnord haemorrhage the cerebrop ml
Nwd 14 often clear while perhvascular macrophages
coatainlng haemondenn may be found macy yen

after a cerebral haemorrhage.
It is not unlilely that macrophages are arresied
mech lly by the pul! y capill dur w

the.r larger diameter and mgrate into the aheolr
stem thus occurring as carbon black Joaded »ptal
celly,

Thus, the eliminatron of mtruding cells or foregn
bodies from the cercbrowpaal flusd sccam to ale
place at least partly by pulmanary o mnanom e
means of macrophages, The vabdity of this aserp-
tion 1 pow be.ng tested by investigavon of expeec
torate from patlents after nyelography

Ref, Adlershery L, Smger | M & Ende

quickly phagocytieed by the J: of the
cercbrospinal fluid Normally there are no macro-
in the cerebrospmal fluld, but according 1o

Ellen ] reticul. Soc, 6 336-360 1969 —Amuy
Cercbrosunalveshens Produltion og Resorpoen
Kobenbarn 1948 —Berthewszen h ] & Melcker

T
S3rads (1974) these may be duff d from the
leptomeningeal cells or free monocytes in 30 min
Thewe macrophages are able to phagocytire eg
carbon blaeck within a few mmutes after tho ad-
m.xture

In what way the macrophages leave the sub-
arachno d space is not Lnown One explanation
could be that they follow the dura] sheaths of the
spinal nenes {Armiig 1948) Avother explananon

Suzem H Eur Urol 2 34-36 1076 —Gherms,
Awnette Prestholm ]| & Almben I Scxd
Neurosurg  Soc., 28th ann. meeting 12 19/6—
Rlse U G & Prestholm ] Invest Radwl 9
109-110 1974—\swol T & Bibey D L J
Nature 192 192-193 1958~—S3rxds R. A
crtol 15 $45-352 1974



Acta path scroblol. scand St AL 86 9399 1973

BILIARY HAMARTOMAS
(von MEYENBURG COMPLEXES)
IN LIVER NEEDLE BIOPSIES

NIELS THOMMESEN

Depariment of Pathology  Hvadowrs Hospial, Copenbmgen. Denmark

Thommesen, N, Bimry (voa Meyenburg compiaces bn Iner peedie buopsnes Acm path
socrobiol soand Bect. A, 86 9359 1978

2000 conaectres Iner meedle bopeacs were crammed for the occmrence of beary bamartomes (von
complezes, mucrobamartomas) 1n 12 biopnes korrespondes 10 0.5 per cmk) & total of 15

morphology  kocarton
betwern afl the Iemine 1 each himaroma was fownd In po ane the dugnoas of balmry sdenome.
‘Degwatal Bepetc fibrows or polycymn bver coold be made The hamartomes ere of no cmcsl

portance

Key words Lner oeedie biopsy balsry hamartomes, on

CORIPhES. R

Noths Thommesen. Department of Pathotogy Hhidovre Howpxal, hettegdnd ATl 30 Dk 2650 H idenvre.
Copsobagan Dewmark

Recened 24 17 Accepied 24 0 77
The purpose of this report o w0 mrvestigate the
madencs of tlary hamanomas (von Meyenburg

MATERIAL AND METHODS

mmmdllmm-m
topoc Ml wih biary bameromes
obtaned

Coprabagen dxrmg the period MNorember (957 10 June
1970 The Irer baopucs bave been am
Megtum sben (et win smermncstic

musphcom of bver diseass o cmal

Ao 1 defined
Wt
: ™ 2 Oorom srome whach ¢ frequendy
ottty S8 buopsies w err sefeced for
m&hllm‘mm”ﬁm{&w
broptkes. cootaned



RESULTS

Blliary hamartomas were found In 12 bropsies,
equalzing 0 6 per cent of the examined biopsies. A
total of 15 billary hamartomas were registered as 2
biopsies confained 2 and 3 bilary hamartomas,
respectively  There were 3 males and 9 females in
the age range 48 to 76 years The
h.&ologlmldngnmjsmdlhc!’mald)nhnldhgm
are shown in Table ( [t appears that one patient
was suspected for polycystic diseuse,

Microscopic Examination
The hustologhen] piture oaly varied a little, & typical
exampe s shown in Fig. 1 All the bilmry

hamartomas were located umeriobularly in de
relation to portal tracts. The connective e of dy
hamartomas always merped ditctly wih e
connecuve tssue of the adpcest portal taa (Fig (|
The hamartomas measured from 300 19 1100 pg
were not encapsulated, but appeared well demany
ted. However m one case (No. 4 Fig. 2) he by
ducls were seen to mterdigitae with the Fver o
plates.

The epitbelium was cublc to low cohusmy
There was only & siight variation m the berght ot
epithellum withun the single leston. It wis chrae.
fistic that the epithelium in the smaller hamarons
was higher compared to the epithelrum in the 2
lesions.

TABLE | Twetre Cases with Billiary Hamartomas

d
Case Age Sex Indication Hestological Final oflnial Nu;i:’
no for blopsy duagnashs duagnosss anertors
{ 57 ¢ Control of eartier bn Shght stentosly Seeatosis 1
opsy with tteatosls Chronk akohotsm
2 65 ©  Acute hepatitis Slight non-specific Acute bepatitls 1
changes, late sppe of
acute bepatity?
3 58 d  Aderosderonc cardk Slight noa-gpecific \Myoraerdial Infarcnon I
&l dsexse. pundice changes
4 34 g Curhosis? Slight steatosic, mode Chronic aicoboltsm 1
rate hemosideross
s 74 v Hepatw drsease® Eunamedullary Polycystic dretase® I
hemnopoiests moytiofibroas
[ 35 o Curboss® Moderaie — styere Primary atypsca poeu 1
Chrefuc akoholism steatosTs moau - Reaoss

7 66 4 Steatouts — curhous” Cirrhosns

d ? 1 SIRLoTy Stesiosts
8 43 Steatons’ Slighi sleobolssm

Chronic broochrts !
Pulmoeary emph) serny

Chronx alcobolsm
—
Hemorrbagx @sirius !

p— Slght moderaie Nearoue depresiion !
HooS5 O Swms/crmbon bt Chronse aleobolsan
Scvere steatosn Steawss 2



/o - P 3

b‘? d\“ ho, 2 'ﬂaj
Mﬁ‘ el B N
- e hor - -t
G e
- 4. T, A5 \"’.‘ =
L’i&?.!é‘l&&& ALTET U i T e

F t Typacal buisary bameroma locaed becs een 2 portal tracts (F) Thosr the tbatsr and cleft-chagwd
YN depren of ecwuy HE 100 huamin wy

fa ﬁﬂdhmfmumhlADﬂrh-.umM-ﬁm how
imertrm b e Iner e piaes HE 250 REbOW ez The lozsing



ECR ‘x \’ by

EW

%ﬁsim ST
p\a }\‘1." ':::* -}.
%{»ﬁj}\ S )

’s«\a\k‘ﬁ ." .

N Y (,.\,’\'1'

SRR R IS
& - 183 E .

ST R T

Lo o~ alit5r 2510 Elanty e L, et S50

Fig 3 Small hamartoma with 2 Jomma Van Gieson x 250
g 4 Same hamertoma a3 shown i Fig 3 serml seeon. Only coe humen s seert. Van Greson X 250
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Flg 3 Small hamartona with 2 lumina  Van Geeson x 250
Fig 4 Same hamarioma as shown m Fig. 3 senal secion Only one lumen i seen. V an Gleson X 50,
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The lumina were predominantly a Jittel ectatie
and ramified 1 0ne section one (o weary fesrine
could be demonsirated. In xeriel sections the
number of lumira vaned Lumina which In ane
scctfon were separated were fn senal sections seen (o
communiate (compare Fiy 3 with Fig 4) By
ex fug serizl sections a

taurdly fully efucsdated. The definhion of mrsbey
e bilary sdenom of WHO k w mx
composed of proliferatig small e duc Bod b
normal appearing epubelum st In a Goex
sromax Morphological charadienstes (oo
buliary hamartoma over busary edenoms & 3 oy

fcathon between
ul tumina was found, (e each biliary bemartoms
seemt 1o consist of 2 single ramufied lumen.

The shape of the branches wrs varying Some
were drstinctly tubular others were more deft
shaped bath types with changing degress of ectasy
One case (No 4 Fig 2) sppeared bistndogcally
different from the others, becyuse al) the umina
were clefl shaped without ectesy I no case coukd
[ fon to bite-nmliculj or portal bile ducts
be demanstrated In § hamartomas bile prgment [n
one or mare fuming was seen (Fig. 5 In further 6
cases 2 wegh eoslnophilic amorhhous, gramulared or
thready exude In one or mare of the lumina was
faund (Fig 67 (n no case was bife stasis demonstra
1td 1n the hver prrenchyna.

The bike ducts were sitwated in an abundant
atature connective (fsnue siroma, which tometimes
was portly hyalintred. There were 2 few small
vemsels without scierating of the walls, The vessels
fn the sdpacent portal tracts were pormal. There was
Do fendency (0 concentric Arrangeinent arpund the
vessels (Fig () Only a few inflammatory celly were
sten (n the stroma, most of them lyniphocytes, and
pever more (thap in the sdpcent ponal tracts. [n two
cages the portal tracts showed a slight fibrosis.

The charges in the Hver parenchyom appear from
Table | In no case could the dusgnosks of billary
sdenoma, congenftal hepatic fibrosis or polycystic
tiver be made.

DISCUSSION

Many different terms have been 1med o desigmatr
bilucy hamartomss Most common are microha
martomas ([2) multple merohamariomas (11) o
von Meyenburg complexes (4} Other synonyrms are
multipke bike-duct harnariomas {1} mh;rm:b‘.hé\n
d (13} cholangronad 3) 24

bundant £nd moce marure comnectrve e g
more varruon (n the sre end e shae of b
lumins. Furthérmore there 5 often tie w0
(l;‘mmomu,ummmumm\i

The dufferenteaf diagrioss agasst cntic Inet &
congenitsl kepatic fthroms 10 umlly easy bears
bliary hamartomas are fosal debons whik i
others are diffusely drstributed throughont te Ina
Tt sboukd, however be considered that ome st
claim the exlsiance of transiiona! forms £ 3 %

In the presented maternd 6iliasy hamantomx ot
Sound o 12 out of 2000 erammed beps
correspanding to 0 b per cenr

It fs very probeble that all 12 oxes reprser
muluple hamartomas, since the possibiny ¢
catching » soltary kswon in & needle bopsy o
comprising approaimately § %9 000 of e w0
liver parenchyma (12 I rpimmal. This & §
accordance with several reports in ihe fhesaeme (1
789

To my knowiedge there are po publickpoes &
the inadence of microhamanomas 1w lver bope
materials. Esrlrer commrumeations deal wh o
topsy Tindings and surgicad biopaes. Chueg (I
found multiple billary mammrtomas in O 69 pes e
of 875 consecutive sutopekes. Afefnfek (Th over ¢
pencd of 36 years demonstrated 70 cases of oy
Yiver correspondmg 10 an iobence of 0 1§ per oxt
In 25 of the lvers bllfary hamartomas weT ®
addstion registered No statement of the iodente o
billary bamartomss ln noo-cystic liver was g
Thommewen and Christeffersen (14) bave 2
prospective study of 707 consteutive Amopses
fmwmmmzsmmmmn
investgation ai the {rvers were sliced fnto sectoos
with an interval of ooe half cm Most of e
tamartomas were pot seen T
l@paanlhmmlﬂcfylbeﬂtrﬂmdﬁi
e Incwd than the 0 6 per cent.

(10}, multiple adk (2), Tibroad 110y

intracapsular aberrant bilke ducts {(9) sand hepatic
hamaromata ($) Biliary hamartoma. the term used
by WHOQ bas been adopted In the present psper
as the meaning of this expressior best oxvers the
described condition, especially as bilfary hsmarioma

Biary sdenoma, cyste Lver and copgeniial
hcpmcﬁbmdsmo(dlffmhldhgmabmpw
tance.

The differentiation from bilary sdenoma i

98

\n\hom\umuhllhemdmmmfd
cames with bilsary bamartomet doct not differ from
the age distritution for all the examned bropuies.

The histological pcture and the interiobul
toealtzation corresponds Lo earer repors €3 7 8
9L Var Meenbwrg (8) foumd communcates
betsreen all the tumina of the single kyons Mext
rwwxbmdcnmuemmbemﬂymd
thix, bt the observation i {0 agreement with ouf
findmgs.



Soea wthors flad wreas of direcs trnsaton from
tver ol pietts 10 the eptheinm in some bitizry
tamaromss (I 7 llml"’"‘i‘;“m‘:
avestigation No commusication 1o bue
adjacent pord tract 5 goes Neverthedow many
bitiery hamarionws do conain bie pigment whch
rocass that there must be some kind of conmection
to the buie duct system oumidc the hamanomas.
Onty Marchossitz (9) cd not find tale phgmert m
b Ceses Jorertsen (6) bas by three dimenmonal
recomstrction of the bie duets In infamie poyCys-
e hsenw and coopeniial bepatic florows shown &
apecal tge of e e ducts 10 the so-called
sl pistese smangd conceotrically around
wemth Ag bilury hamartoms are ofien found o
cystic hver oom coxild expect the same conligunation
m bidnry Mmanooms Thi o not suppocted by the
preseTt myesngation.

stbors contider the Msom o be a

hamartoma (1 11 15) This 1 in accordence with
the well known fat that beoyy hamarigems sre
assoctited congensd  anormabies mxch 1

changes were seen.
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SCANNING ELECTRON MICROSCOPY OF
NEOPLASTIC NEUROGENIC RAT CELL LINES
IN CULTURE

AGE HAUGEN and OLE DIDRIX LERUM

The Gade losutuse, Dept of Pathology Ustireraly of Besyen. horwxy

Heogo, A & f2ram O D Sancint

Rt mcroscopy of wearogenc 2 ocll et by
culmrs Act peih mecrobsol soand  Set AL 85 101310 1978

Tie variscy srwceumre of 4 seres of mxigmant seofogene Mt cefl boss 1o catiure bas beew 1o enrain?
by sanoey SeECTOD KKTOROPY trantfomeation wes jndoced by 3 smgle

eg wem ow plosdy oad popwiston doobiing tme (n oEN oghore
Koy words Ghomas seroofms, a0nmg terTon wacrosopy o] caftaee
A Hsogea The Gade lostus, Depx of Pathology N 3016 Hauketrad Hospaad, Berper. Norwsy

and from brain olls which kad

undergone peopas-

e transformanon f1 viro It way
vahnbs 0ol for e mrstganon of sorhee mtu’mu:lal!mﬂ)‘c:xmh Ofwwnhnmm
aherytions i malgnam colis 3 compaTed 0 thesr hectron by

boa, mcudry mm and o) el 1o
awmals (aee Porser ef al 1973 Vesely & Bopde

1973 Gondy ef af 1976) In ths wody we bave

mestgated wrisce propeties of neoplagic el TERIAL AND ETHODS

toes m culture derrred from the rat central nervoos A N

e Neoplastic transformanon oocmrred after  ANMals ond cof

trinplacental adomtraton of the alkyhimg PN 1371) were e
setroctmide N-cthy! N-ostrosourem (ENU), and n- Atiogaher 12 o 1w e azaiond

vesigaoons were performed o OV 1C, NYIC, Thres ol
borh on cells dernad g, TVIO orgiews; froen

Dewroectoderinl mmoun devekped o 150 pay “mmuhn.m"“;”

™ B0 of ENU (15 myfy body wegi

bers Ratx of st tbred BD X -stragn
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SCANNING ELECTRON MICROSCOPY OF
NEOPLASTIC NEUROGENIC RAT CELL LINES
IN CULTURE
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of peoplastc pcnrogenic m cell Lined 1

Hispen, A 1 Lersm. O D Scanesng cieciron, ancroscopy
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autore Acta path

The serace siractars of  serws of mihgrant peurngenxc a1 o) boss m Coliire b bexn fvestgaied
DY MaDOrey GeCiToN WICTOROPY tnedormaton was imdoced by a singt tremcplacrots!
of we (ENU} w0 BD-IX cxty G the 18th day of pesmion

ot sem b phocdy oad populanos dosbimg uew 1 ol cwdtore
Iy nords Gloowss. MCRomAT, SCArmiy ekTiron TCTORDPy otll cxlisee
A Hlragen, Tiw Gade Lestme, Depx of Pachology N-5016 Hanleland Hosprial Bergen. Notway

foreml coumterpan m the tssue of angm. Amiyses
¢ been carred oot o ddlerent mamumatnn cefl
lmes, mcludmg mun and dfferent hboertory
b {we Porer of af 1973 Veely & Bode
1973 Gomda et a! 1976) 1o s wndy we bave

and from braun cefls whach had Peopies-
tc macsformanon & 1o It wat of particalar
mierest o sew if srfax

oty characiertins of neoprtic cefls, sach
wﬂdymmmhmmm:

MATERIAL AND METHODS
Anrmah and cell e Rats
(Druckeey 1971) nors weed

Ahosetar 12 oD boes were
ey (GVIC, KVIC, TVIOY
dermal tmmowry

of the [oheed BD IX-stryln
meed Three ooll
ol from mecrowco-
wnﬂtd‘mﬂjp‘/‘w’wu



mmBDl‘(nBouthelBthdnyormkmm
cell fines were estabirshed from explanted fumours es
described earfier (Larum & Rafewsdy 1975)

The other type of permanemt neoplastic cell lines
originated from fetsl brajn cells tramaferred to monolaver
cell culture shortly after exposure to ENU i vivo (BTIC
= BT9C Larum & Rajewsky 1975) GVIC, NVIC,
TVIC and BTIC - BTTC were deveoped at the Max
Planck Institor fur Viruslorschung Tubingen, Ger
many (Larum & Rojewsky 1975), and BTEC and BT9C
were obtalned in this lbamtory ALl celf Gnes were
tumovrigenic by 8 ¢ re transplamation into BDIX-razy,
with the exception of BTEC where all asterapty have 50
far been negative (> 20 culture pastages)

The cells were cultured on sterile etbanal washed
thets covenlipt fn 60 mm culrure dubes (Coster
California) in Eegle-Dulbecev 3 medium (Flow Glaggow)
supplemented with a four fold concentration of pon-
asentisl amino ackh and (0% heat imctivated alf
serum, penicillin (50 units/ml) and streptomydn (50
sg/mi} in s humbdified alr stmospivere with 5% COyat
I7°C. All ezl lineg were regularly tested for mycoplesms
by serobic and anserobic incubation tn agar medrum,
and only mycoplas-free cells were used. When oot
otherwise gpecified ceils were harvested In Iate Jog
phase. For each cefl Uine, coveralips from $~10 replicate
experiments were investigated

Seanning Electron Aficroscopy (SEA) Cultured cefls
were fixed for 2 bours at 37°C fn 2% giutaraldehyde
made up in & 1M axcodylate buffer at pH 7 3 Covenslips
were then washed three times with cacodylme bufTer
posifixed for one bour at room tempersture whh (%
Os0¢ made up In the mme boffer dehydnted in
incressing concentrations of ethanod #nd critical-potmt
dried using biid CO2 (4nderson 1951} Ethanol served
15 an jmermediste flaid Thereafier the coverslips were
mounted on stubs and vacuum-costed with « thin Mm of
gold Ultrustructural investigation was perfored with &
Philips SEM 500 mucroscope at 25 kY

RESULTS

Celf {ines obtained from solid tumours (V fines) By
phase contrast miroscopy all three lines exhibrted &
neoplastic growth pattern with a eriss-cross armang
ement of cells sz well as numerous »piled upx foc
s earlier described (Larum et al 1977). By SEM
the line NVIC was mainly composed of flat,
pdv‘mcrphlccdlslndfewglll-llkzc:lhwhhm
cyiopiasmic processes. Ridgelke ruffles and few
microvilli and zelotic biehs were present on the cedl
enrfaca (Table | Fig 1) The cells of the trigeminal
nearinoma-derived live TVIC showed flat cells
with little surface »activitys Some microvilli and
biebs were chserved (Fig 2). However the edis of
the mixed glioma-derived line GVIC possessed 2
mmhnnmwurmwmluw.smcmdm

102

mﬂhmdbkbs.’fhreemaphd@mm
were chnscteristic for the GVIC line, betrpax
cells (lat celis and spherical cells (Fig. -5 They
tended to oocut spontaneously in different inciomd
cultures, and could partly be pasmaged as sqorm
varlants. However cellular morpbology ws b
mhbkfmmpmgebmlnaddmb
Phase cultures tended to be composed of gfiafie
bipolar cells, whils confluent cultures contaioed s
higher mimber of round cells which ofien dctaced
from the glass or phstic surface. In al tre
varams the smme high degree of surface s
was found.

Cell lines obrained by neoplastic tramyformatin e
culture These cell lines unally grew m sned
layers with a wcriss-yossa patiern and mny i
up focs By light microscopy the cells were pob
glia like with many siender cytoplasric processs.
sn partly more flat with shorier processes, Gt
clls were common. Thete fators were s
observed by SEM  but the heterogenicity of te
different cell types observed by light mricrosay
was Dot 50 pronounced. Depending on the e e
(Hopodia, ruffies, biebs and many mucrovilli ek
be gbserved. A semiquanthtative eshmate of Uest
features of the cell surface ts given in Table |

When compared with the histology of s
tumours obtained by re-lmplantaton snio BO I
s, the highest surface activity and especally it
highest denaity of microvilli appeared to be correi-
ted with thoss cell lines which gave rise to ghoot
like tumoars (BTIC, BTIC, BT5C axd BTG
Table 1. However BT4C which gave ric ®
peurnnomadike fumours abo ezhibited 2 bh
surface activity BT7C, which alyn growx 85 &
neunnoma-like tumour fn vive, exhibited a ko
surface activity in culture 1n the same way s N3 [C
and TVIC (Table 1). The lowest degree of mrix®

which 5o far has pot produced tumours fa T,
BTSC Typkal pictures of the morphokogy of U
differemt BT lines are shown in Fig 6-11

especially pumerous migovilll asd fHopodu ¥8
observed fn two strongly aneuploid lipes. BTX
(near hexapioid), and BTSC (pear-etrapiosd). 1o
wever & similar surfxs structure was abso een &
the line GV 1C which fs pear-iploid. Except for 1
lne BTIC, which hed the shocest time from
implantation into animals unti] tumour formation
(Table 1), there was o correlapon between e
surface structure and activity oo the ope hand, 1d
the latency time until tumour formation after re-
foplantation on the other hand. Stmitarty there
was no obvious correlation between population
doubling time fn culture and surfzce activity
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DISCUSSION

Neoplastic cells in cultors often kawe o characteris-
tic, though nat specific, werface micro-strecture. A
bigh nomber of microvit, filopod, and ruffting
membaoes &5 well w8 relotic bichs have been
demcribesd in varions types of cxncer cells (see Porter

within ot mimse. [n addtion, surface ruflls
which may te conpecied with the plnocytotic
activity of cells may become spparent a3 early @3 0ne
boor after viral trnsdarmation of fibroblasts n
caltare (Ambros of el 1975). Culture conditons

?

@ o 1975) © well & popuiation
Gemity sod o) cyce phawe My Rroegly aflect he
sucface

1975 a & b, Abwasiak e1 ol. 1976) These authors
aho noted & strong varibeity among the differant
ypes of cedl lme, the devistion from normal being
mainly

quantrirtive.
The micro-gractere of the resent cedls 1 ciearty
fferent froen that of sormal fetal rt brakn et 0

AnAplIttc tomouTs,
whie 2 lower surface activiy B correhated with the
mware Hk

progremuon.
On the otber hasd, A axiak (1976) only fourd 2
hvm'rthmnbﬂ‘:mwedqruo(nnﬂpm

overiooked that the ced type dominaiing coiinre
may not be the ons with the strongest invasive
properties in v we have obecrved that
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EFFECT OF LONG TERM ADMINISTRATION
OF VARIOUS ALCOHOLIC BEVERAGES ON THE
N YITRO INCORPORATION OF 'H LEUCINE
INTO PROTEINS IN RAT CEREBRAL CORTEX
CEREBELLUM AND LIVER

JAN JARLSTEDT LARS JORDO smd ROLF OLSON

Deprianerts of Newrobwotogy and Oo-rinno-rygoloary Unrrersay of Gosborg and Medaat Qlnkc
11, Sahlgrva s Hoaprad Goteborg, Sweden

Jarendr, 5 Sorde. L & Omson, B Effact of koag-term wmestriration of yanoos skobobc bieeragpes
a0 the m srp meorporston of X Letcxe 1 promen L ret cervbtil coneXx. ctrehelhem dad Ireex
Acts puh marobsol. sand Sect AL 25 111-116 (978

The axcorpontton of HS - leociae mio prosen oo ssmor and passnor aercbellom, airebral cors

rme The mcorporktion e thos mereesed wih amoor of congwes

Key wordy Akokote bevermga, s axd moorporsuow, cerebelhem, cerbrm: fver o,
o oxtrooe

Jan Jurtmoct, Oronkinuben. Sabigreatks kb, 413 45 Gowbory, Svoden

Accepied D 77
[t By boen eqmated that akcobol often provides
sboot balf the calonc requiremens B & chrons

other wbzances knowa & congesers These ww
@ethmol, frfunl, fisd akobol, e (13 [9), The
Posibie sdverse effects on feryours sysiem

of thes congeners have Jong been draputed

Most mrvestipuors tend 10 regard ethaool per s
8 (e oaly el fackx o skoobolic beversges
Uor review sec Welgren and Barry 19), while
rosuls presestid by other enthors supgest that the
taxiclty vanes between dilferent spiris (4 91

A3 fir 25 we know there has beent 1o previows
sady of protein symihests In the bervous syskem
where ras pave been fed diets contabmg various
koot beverzgas for 8 prokonped period [a the
Preect stady tetr were fed 50K of the iotal
Caones w8 ethanol brandy . whisky of red wine,
topcrher whth efzher a protezn #nd vicsmen Falfiesy

were perforaed
tntenor and patterior et of te corcbeons . ge



previous studies have demonstrated differencex in §roup received isocaloric amousts of gacox
sensitivity to ethanol between these two reglons (1 mmmmmmm
6). The lncorporation ito fiver proteins was also After $-9

determined [n order to provide an evaluation of —ESinguination throvgh aoric pumchue wder
whether possible changes were brai-speafic or pot.  *9¢Sthesia. During 24 hours before death the sord

MATERI morphological

ATERIAL AND METHODS been presented etsewhere (10 11 12). Becree df

Male Sprague Dawley rats, weighing 175-183 g at the  time~cocsuming amalyses which had to be perkrard
start of the expenments wers used for the study Five [mimwedintely poss mortem the period of meifice kdwh
animats wers housed in every aage. extended 10 606 moath. The sacrifice of the imak &
Diets The rats were given semi-Uquid dicts as the sole  ©<h subgroup was evenly distriboed over thh pered
source of food and water Two dufferent diets were used  1h¢ serum ethano! concentration was determined in B
in which the calorles derived from fat, proteln, Aoimals from different subgroaps affer § oo @t
carbohydrate and ethanol were as follows (In % of totat  50% akohol diets by ad of gas chroautogrpey T
calories) tall vein punctures were performed &t dufferent troa f
the day At sacriflce, the brain was npidly remsd
Preces of cerebral cortex, anterior and postenor ebé
um and liver were mpidly romoved, stiod sdib

Diat 4 Det B Macll teasDie chopper set at 0 4 mm and traosierd

Fat 6 2 directly into the Incubation vesscls. The vemeh et
Protein 14 65 pssed for 60 sec with [00% cxypen. The incobwet
Carbohydrate 10 235 medium coatalned 35 mM Tris HCLpH 7 & Smi™>
pbosphate buffer pH 7 6 § mM KCL, 120 M N0

Ethanol 0 . 25 mM MgClr 5 mM glocoses 2.5 mM ATP md ¥

feucine 40 ol /mi medium (4 5-7H ieocine, gec. a2 2
Cl/mM The Radsochemical Centre, Amerstaml AT
Detalls of the composition and preparation of the diets mﬂdhmfmhlypmnndnndmﬂllpm"(oul}
have been pubtished eardier (10) filtered The slices were Incubated for 30 mixacs. o

Alkcohol was fsocalorically given a3 ethanol whisky the incubation was stopped by translerring the o>
brandy gin and red wine of chesp qualites. A control thon vessels (o ke. The medrum was fiered off, and 8%

kelly Si X7 In Hi-lewcine Incorporation beneen Defferest
Alcoholgroups in Different Im estipated Tissues

TABLE | Summary o Su

Number of
amimals

Am Post. 4h Cerebend Corer Lhver

w >
X
=)
Qw

P
w >
-
m

Q
o>
-

E E

E
kW 3 GCGWBE GCco

«© >
[’

E E
GC 6 G

o >

mmnmhﬂmmﬂywwmmh
m"rﬂv;nmmmmamwhbwhmmdmhnummm
{ abbrevations, seo text of Fig. 1

From this table {t i evident
antersor and posterior cerebelium
ethanol ruts given the B dict For explamtion o

112



o sarmpie wirs hosogasad I e vobones (5

/190 1o tisege) ool $% TCA  Afwr comtrifuge-

wetre wion trom e
of

xty with pan ebe T -
coyntwpd, xod toa prowtin coreens EI(“ e
4) Toe

‘ byed

ooy 1d cpcemed s CPM per 3 prowin

Cocmimg oficiency was 26% sad the mesn backgrosd

aarng was 19 CPM
Stedm ung sdeznod) Lsbetting

wchoigoes brw
Thow thid the b w0 Incorporstos of H-mane ot

ANTERIOR CEREBELLUM
2L 7
2000

1000

GC & 6 W B AW

coM, POSTERIQR CEREBELLUM
mg

2000

1000

GC E G W B AW

bralm Proses it hosar wih tune (rom 10~60 mx (3 5L
Hapiid and Namberper (S} suorwed that the i ritre
wcocporion sum of Wl-leucios g rtin proin £ oot
changed by aothog | 3 or S tapes the plesaa et of 1
canderd smino axid it © e Krore-mentioned
incubioy wedozm.

Fhber'y sos-parmeine e emtscon et was wsed for
the sty cocparbonk. The fevel of uaOcanics was
%

RESULTS

Gemerai Remarky

The mean dally consaapion fuftially was aboat
380 koul/kg and decremsed to sbout 160 ktal/kg
wwards fhe end of the experiments. The mean daily
over the wholt pericd was

akeobol
abot 20 1/kg Aloobol rets except red wine ras bn

cP, CEREBRAL CORTEX

200577
1000
G E 6 W B RW
CPM LIVER
20007

1000

6C £ 6 w B AW



CEREBRAL CORTEX

cPM

200 ¢
150
100

50

G £ &6 W 8 Rw

cPM LIVER

200
150
100

50

GC & G W B Rw

ANTERIOR CEREBELLUM
cPM

200 .

100

50

6GC & 6 W 8 AW
POSTERIOR CEREBELLUN

CPM
200
150
100

50

W B RW

6t £ 6

fg 2 TCA solubk radiscnity in homogenates (CPM per mg tofal protem m (he bomogenae) from aend
cerebeflum posterior cerebellum cxrebral corkex and Irver m the same groups as n Fig. | The follow g srgmbost

differences were observed

Brandy B> Ethanol B
Red Wine B> Ethanal B
Brandy B>Gm B
Whisky B>Gin B
Whisky A>Gip A

Anwnor cerebellum
Postenor cerebellum

Liver

No statistcally significant difTerences were detected between groups given the rame slcobolx. beverage but differest

diets

serics A dhplayed a slightly higher body welght
increase {n refation to caloric mtake than the alcohol
rats in series B whereas no such difference was
notxced betwesn the control groupt The serum
etbano! concentrahpn, measured 1n 15 animals at
differeat times of the dgmdurinamtbe ﬂnoorﬁ
months, varied between mg

(mean 143 mg/100 mb) Detalls on growth of
anjmals, food conmumption, body and organ we-
ummm;lvmhlmhﬂ‘m“m

Biochemical Findings

With the exception of the ethanol group the Pt
gh'mtbemodauremmdndkt(z\)mﬂ!b’d
higher incorpocation rates into cerebellar #0d
cerebral proteins than the raty given the low proes
dwet (B) (Fig | and Tabje 1) This trend was ot
apparent when studying liver proteins.

The different alcoholic beverages exerted different
effects on the incorpotation fate, but the pattern o
influence was usmally the same fn the differert



raftabie fof prowein 3y I

\ mervous e from B s than from A s (Fig
| Segnificent dufferences between dufferent yrocps
rere fare, bt the gire panern of influence & in the

ther expertments (3). A tentstve explanstion of

obserrations

won (0 45 3/ke, Avhmorth & of. 2%, 8 g/kg, Rudia
o af ([7) docs pot decreast the moorporation of
diactve amiine wods i bver prowem, pro-
fnged sdmmrstretion (36 % of ationes for 24 days)
camyen 5 28 % feducton (16) 1t seems Tikely that the
decroased mcoporation found m the tesoe from

beveragen cbrserved in brain thaue wert dearty ool
specific for this trmue, ince the sao pwiern of
Jofineree was cbserved tn Bver twoe. [t n aho

de thet fs a and bt ical

deleterions
gin (19)

Thn work wa sopporyed with grenes from the Swednk
Haden! Xevagrch Counad
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THE MYOCARDIAL CAPILLARY VASCULATURE
IN REPEATED PHYSICAL EXERCISE

An Experimental Investipation in the Rat

§ CARLSSON, A. LJUNGQVIST G TORNLING and G. UNGE

mwammmxmmﬂmmm

Crrtmce. § Lywapqnst, A Tornimg. G & Uzge, G The myorardial capdiary vascuieter® i repemied
goyucil eertse Acm path mcTobok soand. Sect A 86 (17419 1978

The naoformenos of myocards] blood cpaliencs was rretgried oo Grtee wwsorsdograms from H
Hryandm mected Teo Tt kad bt yeimmng-rieromed for T weeka, a0 that had be Texteg for
tires monthn followieg the excrcse, sad s m wioch the et bad bem followed by & socond two-
weekt perod of cvercs The aoxtiad penod of egercse iaduced & mgncfiaast capdiary necformaton o
the hearts The pewty-{ormad voscslaters was fownd of fuscbowad signdficancs sull st the eod of the
resting perod and avadabie for the mcTeesed derundt on the myocrdul vocnisioro whed the exrrchm

wE resemed

Key words Myocardad capdlery vascolatere, phywcal exercom, rat
Arme Lpwogqrt, Lnamee of Prihalogy Karolmeka srekhoner, $-104 01 Siockholm, Sweden
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In o senes of previous stodies wo hars demon-
srEed the necformeton of myocardil bhood
caplanes n bearts of
aeresed s (rperir & Unpe 1972 and 1973
Lwnggrr et «f 1976 Mandacke et &f 1972 and
197) The present mvestgation was andertaken to

wadergo
oued for o profonged pened o will remain patent
and be svazable 1f the axerone 13 reromed.

MATERIAL AND METHODS

Forty<wo femaie SpragueDawiey 126 wich an meml
&gkt of 219 g were vsed 1 T expertmaenis The rats
& bovaed 1 cages. 4 © each. aed wat prven @
andrd Mbomsory del sad tap water o Mdeiwm The
€xorcrae comrwed . re ey | owr each day & days
‘l‘:u‘i“tn e & Unge
Tha rxpenmentad groves G-011) Cconmned of
10 r5s wuch 2ad the conrol groop IV of 12 ras
Dwmg the eyenment tome of tw o had 1 be

ehmenated owing 1 sechesca] Exflares Sch & UcoEs-
P thymmidme tajections (see betow) The (il grovpng
of the a3 was the Sollowing

Growp | Noow ras winck wers exercomd for 2 wesks,

Ttz wery kifind 24 howrs fmier

Eqit na wen ecerciosd for 2 weeks
foBowed by ¢ restiog perod of 3 months snd
T 8bove trpection of lballed thymaudras xt
T €acd of tht perod The fats wars iufled 24
borees efiex (e igactaon

Growg 11f
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THE MYOCARDIAL CAPILLARY VASCULATURE
IN REPEATED PHYSICAL EXERCISE

An Experimental Imvestipation in the Rat

S CARLSSON A LIUNGQVIST G TORNLING and G UNGE

The Departoseans of Patbology end Thorscke Medicins, Xerolimin igekboset, Siociholm. Sweden

Curbwon $ Lysxgqvme, A Torabmg, G & Ungs. G The myocardal capdisry vescabaczre In repatied
phracal cxrent Acta peth macrobeol smnd Set A 85 117-119 1972

The seodorewton of arpocardml blood cspallaries wes arvestyted on aurdes: amorsdiograms from JH-
thyrudes wpectrd e that bad bem swonmeng-ererased for o wocks, rac that bad bee restng for
three monch foflowng the eeorcha, and rats 0 wiuch the rest bad been followed by 3 secomd two-

Teing parod wad avahible for the mncTored demands oa the myocurdidl vesculaturs when Lhe exercme
i reaned

Key wors Myoarda] arpallary vascoistere, phyncal auercoe
Arme Lyoegqvat, Istitxee of Pathology Karoboris gukhaser, $-104 01 Swockboins, Swedea

Rexred 10377 Acoepaed 10X 77
In 2 33 of premious cbes we have demon-

swimming

& Unpe 1972 and 1973

Laxpni ot & 1976 Mandocke et «f 1972 and

1573) The presest mvestigztion was undertaken to

clacdats whether these newty-formed capiBirins

¥rroluion when the exerciss b discoot-

s Lor & proloeged period of will remain patent
ood be aralabic f the exerche B resamed

MATERIAL AND METHODS
Fatyno femtts Spragee-Dawiey s wirh 30 sexcmd
::h‘m"“‘—inﬂxm Toe i

boend g 4 0 wch. a0d ware grven a
raind lmborriory det mmd Up %t ¢ Lierwor The

ehmmaied cwiag 10 wechuscal finlores soch a5 unsaccess

Mol Crymidme mpectons (e beiow) The il growplog
of the rus was (he ollowmy

Growp | Naow rath whach were esrcosad for 2 weeks,
afwr whech they recorved o
single doss of 2 (1 M -thymutw/g body

[y

thymadmoe
Che enxd of that penaod The rats werw kulled 24
oy after the mpecnon

Growp [l Ten rats winch e exercsed for 2 weey
Gllowsd by » restzag pod of 3 monde
Afwer Uit period exeTie was resamed for 7
more weets followsd by an chon of
labeled Giymcine The ram wers kulled 24
boury er
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fovte of group 1l igmfleantty lower (p<0 01) This
B graphically m Fig. 1 The &ffereoces
between groups [aad 1 1 and 1N amd 11 o T ave
a0 arstcally shgnificant (<0 01)

DISCUSSION

The reculty of the preent fmyesnpatkm beve
confimed gur previons observations of cartiac
Aypertrophy dnd incressed meorponaton of %
thyTaxdme 100 the Cells of the nryocardil cxpafary
walls of rwimmieg-ciercised ran (Lhpgriss &
Unge 1973 Ljuxpeas ot a1 1976) The o
fontnre o wdnarive of kn moressed DNA-svoihesis
of the capitery wall cells (Cleaver 19671 which, m
1bs experimenial modd used, were thown o be
probferatiog.

new biood
1972 and 1973) The degree
mXorporshon foto the

of H-thymxime
mryocardes! capiiary wafl
ceks could thertfore be taken &3 o mewstre of 1he

aurched raty, Prrem and Sytven (1937) demontta-
ted Lhut tbe newly-formed myocardul capillaries
sere gll present after & cesting penod of o
mocths bt they had dimopaered after & further
mwath of rest In recen mvestipatoes Leon and
Rhor (1963 1974) made » sinchiy abseTvaion od
rats that bad been erercmng for 10 weeks In these
Rt aewty fmoed caplanes were stil present afwer
2 resing period of 6 wedks, but they had all
doEpprared 4 wenks briey

In the present pvestugation the tnterrupooa of
he evercex for three poaths was found 10 resuht 10
4 derese 1 (hymidie-moorporetion 0 the
royocarda) crpllary wall celit beirw control levds
Tea mlicares thal the sonmim for o capallary
6o0fMEhon m thte Lamalt was even ko than m
ot ampuas of the mme sge. mggesting that the
Gpitine formed dunmg the crerchs weve sll of
funcoogal

na a (r looger than that found by P and
51hém (1937) and Leow and Bloor (1976) it thet
an te due Lo Glkrences m mode amd ety of
atrene and B mathods of myvestigzton

vascater chaoyex tn i rat Adv Carthol /4 §)-52,
1976

hypertrophy
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Group IV Twelve control rats. The group consists of a)
5 nty, in sge correspondmg 1o the raty of
Group | mdb)7rm.£nqemrrcspondm;
tolhe;nucfcronpllmdll] The rats were
killed 24 hours after an fnjectfon of labelled
thymidine,

All rats were kifkd by =n overdosage of ether and

beart/body welght ratios malumwd.'ﬂuhuﬁ
were fixed fn 10 per cent neutral formahin and embedded
fn paraffin. From the paraffin blocks 4 p thick transverss
sections were taken from the vemtrice portion of the
beart. The sections were placed on glsts sfides and

TABLE 2. Labelling Indices of Myocardial
wall Celis after JHMI:MQC,‘:;
Subjected to Snlmming Exercise dirmg Keels Grmy
Il in Rats Subjecred o Suimming Evercise duceg }
WrehFoJlowrdbraRnungPﬂtdd'lumﬁq
1) amd in Rars Subjected to the Some Treqomes s
Group 1l Followed by a Second Period of Suommey
Exercise during 2 Weeks (Groxp /) Growp Mo s
Composed of Normal Controis Corresponding It igew
Group I and Group V6 of Normal Controls Coraper-
dixg ix age to Groups i1 and 1]

covered with hodak AR [0 film for y

according to the stripping film technique. The exposare

tme was 8 weeks st +4° C, after which the

ms were developed in hodak D19B and

fired {0 Rodak acid (ixer The sections were stafned
through the film with haematovylin-cosin.

Identification of caplilary wall cells and calculation of

Gromp No of rxts Index

1 9 9756+ ¥ 12
n ] 2100t 68
m 10 63702148
I s 4520100
Vb 7 242 40
IV tot 12 4158+ $09

labeiling indices were done on the
described earller (Ljwngqvist & Unge 1973)

Satistical evalmtion of duferences between the
groups of rats was done by analyxis of vartance (iner
1962) In order to achieve homogenecity of varance
between the groups thie anafysfs was done on ogarithme
values of labelling indwce.

RESULTS

Body weight heart welght and heart/body weght
ratios of the varjous groups of rats are shown
Table | Although the varmtions in terminal body
weights of the mat groups make an evaluation of
their heart/body weight ratios diffcult, the previo-
usly demonstrated feature of an increased mano, ie.
cardiac hypertrophy during swimming exercase

TABLE [ Bodh #eght Heart 1 eighs and Heart/Bady
I esght Ranos (% 1000) i Rars Subjected 1o Snimming
Exercize during 2 Weeks (Group 1) in Rats Subjecred to
Swimming Exercise durtng 2 Weeks Followed br o
Resting Period of 3 Months (Growp 1I) and In Raty
Subjected to the Same Treatmeni as Group 1] Followed by
a Second Period of Snimming Exercise during 2 Weely
(Group 111) Growp IVa i Compased of Normal Coniroly
Corresponding in Age to Group 1 and Growp V¥ of
Normal Controls Corresponding in Age to Groups i/ ana
m

Group  No of Body weght Heart weght Rao x 1000
s W @

081006 359x024
090+£007 358024
098008 333020
075:002 336£018
106007 356=021

225+ 3
PRI
29513
4z 4
29912

could aguin be noted (Ujungqvist & Unge 1979 1
appears, however that the mtio subsides durey 2
subsequent 3 months penod of rest, and that1
second period of exerclss does npot prodoce &Y
reappearance of the cardiac hypertrophy the hext
welght rather dropplng to subnormal levels.

In Table 2 the labelimg indices of myocarisl
capillary wall cells in the various groups of rs at
presented The two control groups ([Va 2od B &
Bt differ in labefling index whereas the mdess o
m[mnlmﬂsﬂﬁmﬂyhﬂhﬁm"’
corresponding control values (P<0 01} and &

"o,

="

7 -

"

==
pyersy 0

Flg ! Labellmg udices of myocardul capillary ¥
cells after JH-thymudine injectons 1o ras subjected ©
Swimming exercse — rest - €xercse.
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THE ISOZYME PATTERN OF CYCLIC
AMP DEPENDENT PROTEIN KINASE AND
THE DISTRIBUTION OF A CERVICOVAGINAL
ANTIGEN IN EXPERIMENTAL CARCINOMA OF
THE CERVIX UTER! OF MICE

STEIN OVE D@SKELAND TERIE KALLAND LIV STRAY BREISTEIN. TOR MAGNE
FOSSBERG and PER MAGNE UELAND

The it of Amioaty Ustverssty of Bergen. Berpan, Norway
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of oy AMP depandemt prowin kimets s the dumbenon of a

mhgan &

parooeoml crrtooes of e arvx oen of unce. Acta Path Murobsol Scand Sect A 86 (21—

1%, 17

T from 12

for U preemos of an anhgen
Grtecid 1a 10 of the 12 tomooms

of the cervix uken of moot wers vemed

porw
ropomcbie for most of the mracethder sctoes of cyche AMP

Key words Cer

AMP  chrorsosocses.

nowse,

marker proscio ko, cycix

Siers Ove Devkeisad, Lyststone of Amsioray Arsadvm 19 $000 Berpen, Norway

Ractrved 14 v 77 Accepsed 10177

The effect of prolactm on the modencs of 3

of the otz

(13) and oo some growth

parimetert of soch cells @ o (E7) have been
thry

r‘pu- CV.A) maleter b the vagmal tract b
mlnmhmmu”‘“'m“hmd
AMP Q7) S expomed © dbutyryl cpctic

7 the concemeration of CVA &
forerned by factors (eyelic AMP protactin) which
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Abzorbance at 280 nm
motes cycl € [3H] AMP bound /ml

B
{

Protein kinase actlvity (cpm x10 3}

Fi | Scomarose 4B

f T T — -
3 10 15 20 28
Fraction rumber
of arumoma cytosol A colonm (1 6 x 65 cm) of Scpharose 48 way
equabbraed %k 10 oM Tro-HC1 pH 75 conmemeg 4 mM EDTA and 6 M 2-mercapeoethanol, and 5 mi of

ywmt applacd Fractoes of § wl were coDected. Cycl {"H] AMP bunctiog (- — =) w25 mesred m 300 | alaqusts

aken drecly from the fabes. and prower kines

sctrviry dewrpuned i 100 n! aliquots of fractons desalted &3

decTibed (9), m Oe premence of 2 pM cycc AMP (@ —@) and 1u the sbwencs of cyche pudeoude (O—O) The
sbvorbencs i1 230 nom i~ ~ — w3 mexnared m 2 Zersk F3M QT spectrophotometer The ¢foton of Detiran Biue (Prar

macm) 5 caducated by (e verocal arrow

tamour cyioscls from noo-cstropened amimals
The resctson ram was Lincar w ith respect to time and
Cooceniration of cytosol protem uoder the exper
menta] condrtions med The proportiomality bet
“om rechon rate ed coocentratoa of cytosol
| proten cxmured that varmbls tssse kevels of the
 beatytable mhabwioe protemn did pot affect the kmese
~ actrvmy (9) The kimase wat stmctated sbout 4-fold
o the presence of 2 M cyelc AMP The actrety (m
the presence of cyde AMP) ranged from 210 to
210 wtt/mg cytosol proten There was oo
mxbcanon thit peonatal estrogenmation wfloenced
eher the keved o cyce AMP dependence of cytosal
protes kowse The mean kimne actrvty per mg
crioed protme was aboot 0% lower then m
pookd pon-mahgront vaginal epethelmm (10), bat
higher than m vagieal stroma (Uskend & Dvilelend
wopublshed observaton)

Get Clromatiography and Jon-Exchaxge Chromatog
rapin of C)sonel

Samples [rom each of the four mmour cyosols
refared to ghove, were to

subrected agarone
chromstography The prak of cych: AMP bunding

activiy and the mein peak of kinwse activiey etmed
(Fig 1) ke the comesponding activites from
normal vagiml ephelfum (10) A shoulder of
ﬁnﬂmﬁymdumdlhnlhﬂmnpuk(}'m
The pesk fractions from the agaose colomn (Fr
14-19) were pooled and
DEAE-crilakae. Most of the protetn kmase
w3 eluted between 150 mM and 220 m\M KC|
sod was smocuied with cyelic AMP binding

sctbvity (Fig. 2)
wd:Mlenﬂmm

Another peak of
dtvudn!klm:a-:drky wes ehuted &t gbomt 80
0 this peak

on

mA KCl The maternd

not shown) The
chutioa profiies shown m Fig | and Fig. 2 are

representatve for all the four tumoury
wmrmw.nmm



may also affect the protelp kigase, Jt was consdered
of lnterest ajso to sudy the dutribution and
conceptration of CVA In the tomowrs. [n the
mmﬂmouu.ﬂAnmuruvdadmfvdymmc
cervicovagunal epithelum. Ity possible ocrurrencs jn
the carcinomss might thus give clues to the
histogenests of the carcinomss.

MATERIALS AND METHODS

Treatment of Experimental Animals

The mice befonged o & chosed randomly-pred NMR1
strafn. They were fed a standard peet duet and ghven
water ad {idirum  Soroe of the aninmlt were shen
subcuaanecus Injsctons of § g estndioh 178 Wipmna
Chemical Co) In 25 u) olive oll on each of the first Tive
days of fife; oibers were grven olivs o) only At the dge
of 6~4 weeks the animals were Lyparotomized, amd a
ootion thread  impregnated with A mimmre of 3
methyicholanthrene (Sigma Chemical Co) and besswax
(113 w/'w] was foserted (mo the uterine cervig (15) The
mice that developed palpable tumows were used for
experiments {(about 2% -1Y monihs aficr 1be threads
fad been inserted)

Routine Hivsological Examination

Severs! epeciment were taken from each umour nsed i
the study fixed in Bouims soluton, embedded in
pars(Tin, sectioned at 6 pm, and stabned in hematoxvlin
wd egsdn for hltologionl study

Preparation of Tixswe Sectios Frocedure for Immunofle
orescence ard  AMived Hemagpluiioaarion on Tlssue
Sections

Three specimens were rapdly removed from differem
pares of the tumour whie the aplmal was in ether
anesthesa. quickly frazen in s jet of COy and sectioned
trunsveriely (b & Drffe s cryostat kept at about ~20° C
The method of ndirect immupofuofescrnce was &3
desenibed by Forsberg & Kvimmtiond (16). Brcfly (w
secuons were ar-dned st $6° C immersed (o acetone,
dned aguin, and incubsted with antt CV A serum for 30
min at 37° C The sectwns (aler nming by phosphate
psflered mdine pil 7 41 wene then meubaied for 15 mus
o 22° C with FITC<onugated aoumbbn y-globulin
yerum, {mm goat (Behringwerke AG) The fNuorescenes
s exbiad by trammined ultravioler light (from a high
promure peroury Wunp). Preparstion of the anti-erem
agalutt (partnlly purified) CVA was as described enrler
{13). The indirect mixed henmagiutination technlquo tor
1he demantiratoo of antigen in tsue seotion was huzed
on the method of Tnder ef 8 (34) Tha proceduare was
modifed (13) to wow & relative quanttabon of the
CVA-cancentrations 1n e secions. The tighest ditutlon
nymmcw.msh’m-ﬁvdmm
corpurcler corroponding ok + rescrion
[romO & + + ladefioed as tho tier of CVA This
« moasure of the CVA-conoemuaon. Two tumours
&nmmlﬁdmmb;unhm[mmmnm
mdm!nabmmbnwbyimmamm

groups of curdinogma cells with the Mphea ks 0 1
in any particular tumoar

Assays for Frotein Kinase Actisiy and Badeg of O
PHlaur oo
wery g5 dexcribad ewrtier (91 The cvel (SR 07
Ql/mmay usd [p-FPIATP were fm The Ratocker.
cal Centre Amerstam The sobsirme for te praee
inese was whoke-Qlf thymns hitione (Type 1T, Sy
Chem. Col. One usht of proweln Kitse aco iy b &l
a5 the amount of scthity transferring | pol d
¢hophate {nto histone per min under the epenmetl
conditions described sbove.

Freparation of Craotot from Ceriix Carvinomss
The

routine hisiologice! crambnation. Ji » &5 thety grasyed 2
targe menal (oroeps cooked in iquad N gnd plongsd 18
e pltragen. Afie 1-5 weeky in ligud N the frowmn
were thaw d i b bufTer 1

and further prepenition of cylosol wes as dexcrod
cariwe (10}

Gel Chromatography los Exchange Chivesatograp md
Sucrose Density Gradient Cemyrifugarion of Crieal
The procedures for gl chromarography using Sepkartx
AR (Pharmacke Uppsaa, Sweden) and lon-erthongs
chyomatography csing DEAE<celiriow (DE-52 e
max flochemicals Lid  Matdswone, hem, (b w o
¢ sxrote demsity gradient centrileganon (5-%% wh
unear gradient sgen for 20 bowrs at 3D 000 sev/wid
have been described prenousty (1)

Karyofopical Exawnnation

Minced bopsies from carcinomes of the omix v®
(ncuasd lor 2 houry at 372 € fn daue culture mode
(Parker {99 Statens Bakienologaka 1sborvoriod.
Stackhalm, Swoden) contafuiig 0 03 g/ mi of colormed
The tissus pecimens were pext paced In a lypoxak
eoluion (75 mM KC1) for 10 min a1 21° C. folen el b7
mhmllmh@()l\v/v)fmlmmdw\«f
) lacaal acetic A for apotber , onr Dsoples fro
(e resulting cell suspention  ere placo o prewered
($0¢ C) slicks, air~frivd and the preparaton wtained »e
G tolution a5 dexcribed by Buckland of of 1
Three tumouny two of which were from
extrogeneed ariouls, wers staded Between 20 sad ¥
metaphases were counted for esch wmoar

RESULTS
Characterization of the Frotein Kinase Activiyy

Twmour C) fosd

The grotein kinase activity was messured In &
talted samples (rom two Cytosois prepared [from
tumoury of neopatally estrogenized mice apd ™0
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03-‘—5

0243

prmoies cyclic [PH) AMP bound /mi

-‘30

Protein kinase activity (cpm x10 3

1‘5 20 a3

Froction number

T ! Sepharves 4B chrowusography of crrtmoma cywesl A colume (1 6x 65 cm) of Sepbaroso 4B wa
rputibrued w i 10 m3 Trs-HCI pH 75 comtiung 4 m\ EDTA and 6 o\ 2-esacapeoetonol, aad § el of
Yol applacd Fractoos of 5 ml werw collerd Crolic [*H) AMP bimxding (- — =) w a8 messured i 300 g aluqoots
Ry drrectly froc the tabes. and proten komese actvaty detrmned m 100 pl aliqwons of frachoes deestied o3
fexibed (9). m th prevence of 2 3 eyt AMP (@ —@ ) xad i the sbwence of oyehic Eackeonde (O—O) Te
votorheacy m 280 o (~ — ) was meaaursd m a Zews PA QI spectropbosormeer The «futon of Dextran Blos (Prar

nacn) 1 mdacaiad by the werbad armow

Whowr cywsolt from noo-extrogenired aniemly
The reaction rae was Lear w ath respect to trme and
Deceeaoon o Cytesol protem under the experi-
oeota] coodcns med The proporbomality bet
ven rvacthion e and concentratson of cytosol
otem eoured thet varmbie tssoe kvehs of the
»extsuabie inbatator protem did not affect the kumeso
win1ty 3) The kiese was strmmlaed about 4-foid
 (he presence of 2 M cyche AMP The actrvaty (m
e presence of eyl AMP) ranped from 210 10
180 wntt/mg eyl protem. There wis no
wdicaton that neonatal estrogenozton mifloenced
tther e bevel or cychie AMP dependence of cyaonol
PO inne The mean kimse activity per my
Tiosol procem was abont 20% lower thin n
voced non-mulgmnt vagmal epthetrum (101 bt
kaher (530 10 vaquml stroma (Uekond & Doskeland
wpubished cbwervaon)

Gel Chramaiograpky end jon Exchaxge Chromatog
g of Cysomd
Samples froen

5 ach of the four wmoor cytosols

¥ sbove, wery mubcted o agarose
Tie penk of cyche AMP bundmg

activity and the mam peak of kinase sctivity etutsd
(Fig 1) Lks the corresponding sctivines from
oocmal vegmal epitbehiem (10 A shoulder of
kmase acttvity was eluted after the main peak (Fig.
0

The peak fractuoms from the agaross colurmm (Fr
14-19) were pookd and chromatograpbed on
DEAE-ceiajose. Mot of the provein kinese

wis ctuted between 150 mM and 220 mM WC{
and wxt asmocwted with cycfic AMP binding

Husological Examinguon of the Tumonrs.

uu:mw‘munﬁmmbe
Ak curewomas by rovtms buciology On the bevn
dmnb-opm.mmumm:mch:dhdnvcn
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Absorbance at 280 nm

pmoles cyclic [3H] AMP bound /ml of fraction

N

Protein kinase activity (cpm x10 )

Frauctlon number

Flg 2 DEAE-celtulose chromstography A colurtin (0 9 % 15 cm) of DEAE-ceflokoss was equibrated with (6 =¥
Tria HC1 pH 7 § containing 4 mM EDTA and 6 mM 2 mercaptoetbano! Elution was with & |nesr gradient from &
03 M KCI in the equilibration buffer The gracient was started ot Frachon 3 The symbots are as in the lepend  Fit
1 except for absorbance at 280 nm, which & reprezented by a thin, sold line.

differentiated squamous carcinomas, one s a
poorty-differentiated carcinoma, and two were
of and adeno-arcin

efements

The preces of tumour used for blochemical and
karyological Ilnvestigations were taken from the
maun part of the tumour and {t was ensured that
biopsies from the periphery of the pieces cootuned
oaly tumour tissue. For study of antigen sections
were taken both from the rmin part snd the
periphery (Fig. 3) of tumours.
Tests for Immunological Specificity of the Methods
Used to Detect Aniigen in Tissue Sections from

Cervix Carcinoma
The sections appeared to be virtually free from
indicator corpuscies or fluorescence when they had

been incubated with pre-immuns serum instead of

soeme coukd be abolished by prior incubanon of the
immune serum with a partially purified preparzhon

of CYA
124

Oceurrence and Localization of CVA i Cardooan
of the Cenvix

The five firmt tumours were studied anly B
fmrunofluarescence. The scven following tomos
were tested for CVA coatent by both immunolke-
rescence and muoed hermagglutination. Each of @
two series contained ane tumour iz which imme-
pofluorescence was barely detectable. The other 22

tumours stodied by mixed
ven out of 12 tumours thus contained CVA, xd
is possible that the tumour which was withodt

Fig 3 Histologic sppearance of a cervix carcinocst
Section from the penpbery of a tumour showies &
carty phase of mmour growth. Magnification. $0%
Fig 4 Amociation of indicator red blood corpmck®
with the centres of nests of squamons eprthetfum derecty
below the surface (A) or 1o the periphery of the tumoeT
{B). The anti CVA serum was difwsed /50 000 Secuof
fixed in formalme and stumed with H E. Megnificanon-
A 20X B 160X
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Flg 2 DEAE-cellulote chromatography A column (0 9 % |5 cm)} of DEAE-cellulost was eqmiibrated wath 101
Tris-HC| pH 7 5 containing 4 mM EDTA and 6 mM 2 mercaptoethanol Eluton wat with a [ipear gradaent fros
0 3 M KCl in the equilibration bulTer The gradient was started 1t Fraction 3 The symbols are a5 in the legend 0 F
1 except for absorbance at 280 nm, which i3 represented by 2 thin, sohid lme.

differentiated squamous carcinomas, one 83 & Occurrence and Localization of ChA in Carcios
poorly-differentiated carcinoma, and two were  of rhe Cervix
¢ d of and adeno< The five first twmours were studied only |
cements. immunofluorescence. The seven following tum®
The preces of tumour used for blochemical and  were tested far CVA content by both mmeafte
karyological investigations were taken from the  rescence and mixed hemagglutination. Each of ¢
main part of the tumour and it was ensured that  two senes contained one tumour in whoch o
sopsies from the periphery of the pieces ined ‘was barely d ble. The otber &
only tumounr-tissue. For study of antigen sections  tumours had areas of cbvious immunolluorsec
were taken both from the main part and the Cervicovaginal antigen was detected i afl @
periphery (Fig 3) of tumours. tumours studied by mued hemagghtination. Ek
ven out of 12 tumours thus contained CVA, ad
Tauts for Imntunotogical Specificity of the Methods 15 possible that the tamour which was wihos
Used to Detect Antigen (n TItsue Sections from
Cervix Carcinoma
The sections appeared to be virtually free from gy 3 Hilogie appeansnce of & cermx carcioos®
indicator corpuscles of fluorescence when they had  Scton from the periphery of & tumour showing &
been incubated with pre-immune serum inytesd of  earty phase of tumour growth Magnification. 30X
fmmune serum Only rod corpuscles ooxted With o\ o of mdicator red biood corpese
both smbocrptor and goxt anti-rabbit amtibody ‘with the centres of pests of squamons eprthelrom drrectly
2dbered 10 the sections. Furthermore, the fluore .y ine gurface (A) or 1n the penphery of the remod?
scence could be abolished by prior incubanon of the  (B), The anti CVA seram was duused 1/50 000 Secuon

immune serum with a partially purified preparation  fixed in formatine and stamed with H E. Magnsficstion.
of CVA A 120X B (60X
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ton of the peripheralty infliteating
(1) and the production of & ifferentinted cefl
prodoct bike C\ A are not matally evchndre
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concentrationt of CVA could also be found
(n;xw;)wd with apparently non-differentlated celis
g

Aaryological Siud,

This was Inltiated because some evidence, summan;
20d by Rowler (32) indicated that cancer ceils had
chromosomal changes characteristic of the etologl
cal agent I that theory were correct, ome would

binding protem from phospho-fructokinas: 09z,
8 pewly described bindmg proten o0t il y
protein kinase (3 35) Protetn Kinsse | x georss
more easily dissoclated than protein kinse Bt
which may explam why the former enrrmes e
s subunits and the fatter m the hokerzym: b

Fractionation of the protein kimtses of v
epithellal cytosal on DEAE-celukse (I
clutron patterns nearfy fdentical to thoss ko e

expect to find changes characteristic of methyicho- cytosol. Since the results obtained with the be—
lanthrene induced tumours and possibly changes to  nological marker CVA (1o be drcussed tea
be ascribed to viruses or other cocarcinogenic sgents strongly suggested that the cardooms ek v
(30} The three tumours studied had chromosome  derived from the mullerian cervcovagmal 625
numbers ranglng from 511090 Wewerevmble s hum one an conclude that the protem e
emify wmarker chromosomes« for any of the isozyme distribution was the fime in the sas
tumours. In one tumour a tric ch Sme fth and ts mal derivathe.

was found in about 30% of the metaphases (Fig 7) It has been demonstrated that the profen L
however foand In hepatocytes s facking In hepaoom &
Hlnes (20 28) The results of the present onem
ton, ss well as our recent findmg that &
proportion of proten kmase 1 reahyre 1o s

DISCUSSION

It has been suggested (36} that the defect in
malignancy imvolves a failure of the cycic AMP
control mechanism. Whereas farge amounts of dats
are available concerming the adenylate cyclese, the

kinste I was not lfower fn humun re} &
carcinomas than [n renal cortex (Fossherp o &
unpublished work) Indicate that dsappearene 6
proten kinase T 1s not invarably assocaitd $€

cyclkc AMP phasphod, and the utraceliul

coneentration of cyclic AMP ip malignancy kess bs
known about the role of protein kinase in neoplast

The blading protein comespondimg to the agh
tory motety of protein kinxse I might concene®

(33) The presence of functionmg cycdic AMP  ongnate from the confiective tissue elements of &
dependent protein kinase ; the cell is held to be a  tumours. The kow concentration of protem k% ©
prerequisite Tor cythe AMP antlon, the oplic micuwglmlﬂmml(tcerﬂs‘nlumm]md?
nuclootide acting by dissociating the lnacuve holoen-  dominance of protein kipase 11 in that tissue !
zyme Into a regulatory cydic AMP binding subunit  &rgue against such a potsibility Since oaly 40%
and a0 active catatytx subunit (25} 10xd metaphases were obtamned from three o™

The protein kinsse from normal Jrer and  “hmuler ta those used for brochemical myestyga®
hepatomas behave difTerently when fractionated by  One would assume that the vast majorty of B
woclectric focusing (7). That method does not,  Proffersting cells of such tamours were care™
fowever sepurate the major Moryme forms of 8B A contribution of macrophages of B

cydic AMP dependent protem konmase (19L By
DEAE-ceflulose chromatography the two major
protein Kinase isozymes found 1n mammaban
tissues (protemn kinase 1 and 1} elutlng from DEAE
cellulase at low and high 1onkc sirangth rexpech
vely) can be separated (5 10)
1n the cervical carcinomas studied by us, proteln
kingse [ was the dominating botyme (Fig )
Another peak of cychc AMP binding proteln etuted
from DEAE=ellulost was probably the regulatory
molety of protein kimase 1 1o & number of mt
tssues (6) mouse Jiver (11} bovine adremal contex
and human renal eddl
Szl)mww work) the regulatory motety of thre
koryme s cluted from DEAZclivlese in 2
porition corresponding (o the binding ctivity from
cervix caurcinoma. Furthermore, the sedimentatron
yekodty (4 5 S) serves to differentiate the present

peoliferative activity and not discernible by rost*
histological investigation (14) cannot be excluds

The present study was disgradfying with ree!
to marker chromosomes, Accamulating evids™
tecently sumearzed by De Faolo & Popescy !
Indicates that the chromosomal changes in
nant cells need not be geafic for the etlolPd
agent.

Thnprmoruhighjyspcuﬁclm.mtmdaﬂd
marker for the mullerian cervcovaginal epithe™®
(CVA) in the cervix caranopms 3 strong endect

Iater develop fnto carenoma cells has beer sugt>
ted by Coppleston & Reld (4) 1t should be noted 52
CVA 1 not a arcinoembryonsc antigen 2s It iy 5%
detectabls until 2 days before birth. and B
intrecelluber concentration rises durmy the dufferes



s 5 pot reqoired for the production of CVA
1t alo sugpests it the genenally rapid profifers
w0 of the perphenally mflitrating carcmoots cells
1) and the prodocnon of o differentaed ol
woduct ke CYA are pot mutually exchrstre

s ®ork %3 sapportd by grans from the Nors aee
Reamrch Conncs] far Scovwy and et Humampes AV )
2t Tt Mors equar Camcrr Soom) (Landsforewen met
Creft)
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concentrations of CVA could also be found binding protem from phaspho-frosol ety
associated with apparently noo-differentiated cells a2 newly described bmdxmpmmra:.:

(Fig 6) protein kinase (3 35) Protein keowse [ b por
more exslly drstocated thap proten kowe 3¢
Aaryological Siudy which may expbun why the former e ek

This was initiated beciuse some evidence, summati- 1 subunjts and the latter in the boloesrnie i
z2d by Rowler (32) indicated that cancer cells had Fractionation of the proteln kmats of ne.
chromosomal changes charecteristic of the etiolog:  epithaln) cyinse! en DEAE-cfmbs [ 44
cal agent If that theory were comret, one would elution patterns nearly sdentical to those iy o
expect (o find changes charscteristic of methylcho-  cytosol Stnce the results obtained wth the me
Emthrene induced turmours and possibly changes to nologxcal marker CVA (fo be drscustd i
be ascribed (o viruses or other cocarancgenic agents strongly suggested that the ciranom wls
(30} The thres umours studied had chromosome  denved from the mbllerian corncovagml G
numbers ranging from 51 t0 90 We wereumableto  Irum  one can conelide that the protem &
wdentily smarker chromasomes« for any of the sszyme distributhon was the sme m 0 ar
tumours. In ance tumour 2 metacentrc chromoséme  epsthelium and ks malymant derfvaive
was found In about 30% of the metaphases (Fig. 7), It has been demanstrated that the protem’ias
however fourd in bepatocytss s ladung 10 hepeerat
lines (20 28) ﬂnmﬂtsunheprmh\w;
tor. as well as our recent finding
DiscussioN proporton of protein kinase | realuve o px

It has been suggested (36) that the defet m  kinass Il was not Jower 1n human resd e
maligrancy involves a failure of the cvdic AMP  carcinomas than in renal costex (Fausbey 61
control mechaniem, Wherens large amounts of data  unpublished work) idate that desppeeret!
arc available concerning the adenylate cyclase, the  protein kinsse 1 Is pat prvaribly assedaisd v
cycdic AMP ph d and the intracellul
concentration of cyclic AMP in malignancy lessls  The binding protan comrespoodmy to e mE
knowu about the role of protan kinase In neoplasla 10ty morety of protein kinsse | mught oS
(33} The presence of funclioning cyclkc AMP  origiate from the connective tisuc elments o ¥
dependent proten kunase {n the cell s heid to be 2 tumotrs. The low concentration of protein kea?
prerequsite for cyche AMP action. the cyclic  cefvicovaginal siroms {see resulis secion) od £
nucleatide acting by dissociating the Inactive holoen  dominance of protein kipase 11 in that usse (
2yme fnto a regulatary cycic AMP binding subumit  argue against yoch a pomssbilicy Stacs oaly &7
and an sctive catalytic subunly 125) (ol metsnhases were obtained from three tume®
The proteln Kimase from normal Over and dmhmmmwr«wmmm'mmw&f
bepatomnss behave dilferemly wher fracdora sd by oux would assume that the vast majorits of
soelectric focusing (70 That method does bot proliferating cells of such tumouns were aras®
however separate the mgjor lsoryme forms of s A costibution of racrophages of &
eydic AMP dependent protein opatws (19) By  proliferative scuvty eod not dseernifbie by row®
DEAEcelluloae chromatography the twd mapr  hmological investigation (14) aannot be

protein kKinase borymes found in mammaimn The present study was desgratfying with res®
Ussues (protetn kinase 1 and 11 duting from DEAE (o uurker chromosomes Accumulating eﬂdﬁ
cellubose at Jow snd high jonic strangth respect rmﬂymmmrl:uudbyDchlodFam:ﬁ
vely) can be separuted (5 10) indicates that the chromosomal changes io
I the cervical carminomas studied by 1. proteny pant Cells need not be specific for the etiokg®
kimase [ was the dominarmg bozyme (Fig 2)  apent
Ancher peak of cyclic AMP binding proten durea The presence of & highly specific immupokg®
from DEAE-celluose wits probably the regulatory  warker for the mulierian cervicovaginal epithets®
molety of protein komase 1 In x number of rat (CV A) 1 the cervix carcinomas 18 strong e
tssues (61 mouse liver (11) bovine adrenal conex m.khamwnmdmmrmmth:ﬁ
uz)mﬂhummmulcdlwﬁmrm(rmwga hwm. A stromal oright of the epethelial ceils
) the regulatory modety of this Iater develop into carcinoma celfs has been sugd™
ofioios m w  ted by Copplesion & Ked (4) [t should be noted tha

Furthermote,

oIVIK QUTIANTR
veloctty (4 § §) serves to differentiate the prescnt



mmdmwwm(lz)
B highest concemrations of Cv A were found
be eorpbologically more diJerentssted #reas of
tomour but high concentrations of the antigen
¥ abo be found in zsocation with spparentty
Tied crils the i
ne m the periphery of the tumour The hatter
ervation shows that sn ordered afignmerk of the
3 1 not required for the production of CYA
nnhomnmthﬁ\hnmﬂyrwldpmhfut
fTiratig arcinopa ceflt

woct ks CV A are not mvotmly excluure
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concentrations of CVA could also be found
(n:od;,t:d with apparently non-differentiated cejgs
T

Aanological Siudy

Thrs was {nittated because some evydence, summar
1ed by Rowler (32), indicated that cancer cells had
chromosoma) changes characteristic of the etiologl
mllgm\_ll'thmlhmrywmcormcm“ould
expect to find changes characteristic of methykcho-
lanthrene-mduced tumaurs and possibly changes to
be ascribed to viruses or other cocarcnogenic agents
(30) The three tumours studied had chromosome
numbers ranging from $1 10 90 We were unable (o
wentily nmarker chromosomess for any of jhe
tumours. [n one tumour a metacentrc chromosgme
was found [n about 30% of the metaphases (Fig 7)
howener

DISCUSSION

It has been supgested (36) that the defect m
malignancy involves a faulure of the cyclic ANP
control mechanrsm. Whereas larpe amounts of data
arce available conceming the adenylate cyclase, the
cyclic AMP phasphodiesterase and the intraceiluar
concentratron of cvalk AMP in malignancy less is
known about the roke of protein kimase m neoplagia
(33) The presence of functioning cycic AMP
dependent protern kinase m the cefl s beld (0 be a
prerequisite for cychic AMP action, the cycle
nucleotxde acting by dissoclaung the inactve holoen

rvine nto & regulatory cyclic AMP bindiog subunn
and an active catatvtic subumt (25)

The protein kinase from pormal liver and
hepatamas behave didlerently when Fractiomated by
isoelectric focusing (7) That method does bot,
however separste the major moryme forms of
cyclic AMP dependent protein komse (19} By
DEAE-cellulose chromatography the two major
protein Junase msozymes found in mammateg
tissues (protein kimase I and 11 dutng from DEAE
cellulose at tow and high lomc strangth, respect
vely) can be separated (5 10)

In the carvical caranomas studred by us, protein
kinzse Y1 was the dommatng soxyme (Fig 2}
Another peak of cyelic AMP binding proteln efuted
from DEAE-cellulose was probably the regulatory
molety of protein kunase 1 In a number of rar
tissues (6), mouse Hver (1) bovine adrenal cortex
(12) and humap renal celf carcttomas (Foosherg ef
al unpublished work) the regulatory modety of this
tsazyme 13 chuted from DEAE-cellulose w2 &
pasition corresponding to the bmding actnty from
cervix carcinoma. Furthermore, fie sxdizaamizian
velocty (45 S) serves to differsnaate the present
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binding protem from phospho-fracioking [
2 newly described binding protem s s
protein kinase (3 35). Protein kinse I p-
more easily disocated than protem kesse kit
which roay expiain why the former earyges::
s subunte and the latier in the ooty e

Fractiooation of the proteln kmsses df n;
epithelfal cytosol on DEAE-celiulom (10}
¢lution patterns pearly identxal to thse for s
cytosol Stice the results obtained with ez
nological marker CVA (to be discoeed i
strongly suggested that the caranom alf v
Gerrved from the mullerian cervicoragmal o
lum ont can concdude that the proem L
soryme distribution was the same o the 2y
epitheliym and s malignant derivatne

It hay been demonstruted that the protsin ke
found in hepatocytes is lacking in heptiom
lines (20 28). The results of the present
tion, a3 well as our recent findmg tha
proportion of proten kingse [ realtve o
kinase 11 was not lower n human rod
caranowss than wn renal cortex (Fossbery &
unpublished work), indwate that dixppant
protein kinase [ {5 not mvarkbly assomed!

malignancy

The binding protetn corresponding to the 1%
tory mosely of protein Kinase | might cooom:
onguate from the connectve ssae elemest d
tumours, The jow concentration of protemn knz
cervicovaginal stroma (see results section)
dominance of protein kinase 11 i that these!
argue against such & possibility Sincz ooly 42
loid metaphases were obtained from three tum
simutar to those used for blochemucal iovestirs®
one would essume tat the vast majorty 8
prolferating celks of such tumours were carcst
lls, A contribupon of macrophages of -
proliferative actrty and not docermble by o0
histological tnvestigation (14} cannot be exclud
The present study was disgratifymg with e
10 marker chromosomes. Accumubiting evida
recently summarnzed by D¢ Faolo 4 Popescr
indicates that the chromosoma! changes in @&
pant cefls need not be spectiic for the enoiak
agent

The presence of a highly specific immunaiog!
warker for the mullenan cervicovagimal epithels
{CVA) in the cervix curanomas is strong evds
that these tumours are dertved from that eplt
hum A stromal arigin of the epfthell cells wht
later develop imp carcinoma cells has been sugh!
1 by Copplesion & Reid (4). It shousd be poted !
CVA 1 not & carapotmbryon anugen as it s ¢
Getecoableo uoti) 2 days before binth  and
{ntracellular concentration rises durmg the differe



o phaw of the epithehrum {132
Ihe highest axoetrasions of CVA were found
more differemiated arees of

e m the periphery of the tumour The hafter
servation 3hows that an ocdered abgnment of e
s & nt required for e Production of CVA.

oduct ke CVA ary pot prtmally exchrve

15 work was suppored by gt from the Aors omes
remrch Councl far Scumcr e Hicssaaliars (VAVF)
wd the Norw epin Cancer Saccty (Lamdvforensnpen mot
oty
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FLUORESCENT LABELLING OF CELL MEMBRANES
AND CYTOPLASMIC PROTEINS IN LIVING CELLS

CECIL H FOX, GERT AUER, ANDERS ZETTERBERG JAN SILVESTER WILLEMS
and BIRGITTA LOCKLUND

wdwmdmwmmwcﬂm
Bethesds, Marylnd, US A and Instthire for Tumor Pathology Karolmsks smkhoser, Stockbolm,
Sweden

Fo, CCH Ao G Zeterbery, A Wiilems, ] 8 & lockhmd, B Floorescent hbeling of ol
mmmmmmmmmmﬂ ard, Sect A, 86 13]-
3 m

Pmmmmhmmwnmmmmmwm
wTth o covalendy biadwg floorochrome reegrnt floorcecarms The resction b extremely rapud and
and
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1943)
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washing In two changes of Earle s basal saits solution. In
& vessel contaning 10 ml of salt sohmon and efght
Burker glasses (26 X 21 mm each), 0.5 ml of fluoresca
mine solution was sdded by forcefal ejection from a
tuberculin syringe. The solutions were rapidly mixed and
allowed 1o incubate for thirty seconds after which the
cover glasses were caamined directly by phate- and/or
Nuorescence microscopy fixed In 6 5% cacodylate
baflered glutaraldehyde (pH 73 02 M) or removed to
Eagle s MEM + 10% calf serum for further incutation.

For preparation of labelied cell membranes, cells were
$rown to confloence 1 a plastic T 25 flask and removed
by use of a rubber policeman. The harvested cells were
then wathed In two changes of Eares bufTered saline
(pH 7 4) and the outer membranes were fixed with the
muldaldehyde fixatrve developed by Phullips et al for 30
minutes. The cells were washed agaln with two changes
of Earles saline and reacted with fluorescamine in
DMSO (05 ml) while ninpended In 20 m! of maline.
They were washed again and the pelict was suspended In
10 O ml of 0 004 M tr1s bulTer This treatment camed the
cells to break open and the resulung membranes could be
separated and further concentrated by sucrose density
gradient centrifugation as described by Harren (p 159)

RESULTS AND DISCUSSION

Cells were dearly marked using the procedure
outlined above When viewed with the fluorescence
microscope, the cytoplasm of the cells was intensely
fluorescent, even areas of lamellar cytopiasm where
there are only low concentrations of mass or
protein  Occasionally cells could be found that
showed a concentration of fluorescence over the
nucleus, sometimes directly over the nucleolus, but
this was not always the case (Fig 1) The pattern of
fluorescence over the ceil was usually granular with
a much lighter background of famtly fluorescent
cytoplasm

Concentrationsof fluorescamme in the reaction
mixture was not a critical factor Roughly the ame
amounts of fluorescence were obtained if the
concentration of fluorescamine was varied between
75mmd150mpumlofﬁmlm.cuonmlxmm
The amounts of fluorescamine incorporated into
prmdmmnydependinpnnonthevuyllmmd
solubllity of the compound in water

In interphase ceils, only the cytoplasm was
stamned, which might have been due to different
permeability of the muciear membrane, but in
djvﬁm”abmnmdj\mmmpmdmmmﬁm
chmmwomammwuuotmhuduﬁndina“
mmtowmwrmtmmmﬂ
mg;a-lphervofmcoell Hdkarson ef al has found
Mminﬂxedwlbthuehunkuﬁnrminm
wmmylndbmuﬁexsabm'krloﬂm
mnmwmmmmfudwﬁ

Hawkes at al (1976) did not find that cytop

mic enzymes were labelled by fuorescamme, oy
least at a level detectable by therr method On %
basit of photographic and visnal endence we b
that there 1s some penetration of the cell memtn
and cytoplasmic staining and for this resson. fe |
important to employ fixation of membranes b
therr isolaton.

Membranes produced by this mehod v
clearly marked after rupture of the intact cells be:
ifficult to determine the purtty of the membne:
from cytoplasmc debns.

The best sntvent for spplxation of fluoresams
was found to be dimethykulfovide The compor
s very soluble and s well tolerated by the ot F
2 When acetone was subsututed {n 2s place ved

1 Living culture of mouse kidoey celly that bave
g‘mmmdwnhﬂmtmmim-ﬂ; (2 showa atfh
thgdmmphueupnumﬁl’u Ib abo
fruorescence of ceils. Oripimal magnificaton 250X



| ‘wm"

Sk :

ﬁf’ .'."1{;'

" l"n" f

S AT

» ) é 3
XN b LR A
| ‘r.'/...; "Q’f&l‘q bt 4 ?“5?1'4

o A1,

Fig 2 Momee kutoey cefis 24 homrs aftec spphostien of flnonacamme m DVISO The cells kave normal morphology
axd show no cvideacs Oxat the grabnem kes retied m ogrficun ol desth 900X

REFERENCES

Hevlen S P Meckan, T D ed Bosek M J The we
™ 2 probe for hibeting the o
sarie of e

memivane Baochem Baophys
Rex Comm 61 161130 1976

Hevia, S P and Bortholomen J € Quumutstive
dowrminaon of Tusformed ol m oA pued
popolzbon by samuitneous hvorsceacs ety of
call sarface s0d DNA 10 mdnadod oefly Proc Ml
Acd Sa USA 74 1626-1630, 1977

Lomgruher W and Baprie 4 Floocoames A
mhmdmmmw“ m
And prooery apues i the prDedke rings Scence
178 871472, 1972

cubors Laih Methods 1o Exrraolo
Academu: Press, New York 1974



‘mhln;lnmdnnauurbrkxbmlnluml\nmm
& vexsel containing [0 ml of salt solution and eight
Burtnlhmﬂsxllmmuml,oimlofnwmu
mlmndmhnmlddedbyfomfulejcabuﬁomn
tuberculin syringe. The solutions were rapidly mixed and
allowed 1o incubate for ihirty seconds after which the
cover glasscs were examined directly by phase and/or
fluorescence  microscopy  fixed m 6.5% cacodylate
bafTered glutaraidehyde (0H 73 02 M) or removed to
Eagle s MEM + 10% calf serum for further incubation.

For prepanation of labeled cell membranes, celis were
grown to confluence in a plastic T 25 flask and removed
by use of & rubber policeman. The harvested cells were
then washed [n two changes of Earles buffered saline
(pH 7 4) and the outer membranes were fixed with the
multaldehyde fixative developed by Phillips et al for 30
mlmzmmcdbuerelnbadmluwnht‘ndum
of Earles sallne and reacted with {luorescamme in
DAISO (05 m)) while suspended in 2.0 m! of saline
They were washed again and the pellet was swspended in
10 0 ml of 0 004 M trs bufler This treatment caused the
celi 1o break open and the resulung membranes could be
scparated and further concentrated by sucrose demsity
sradsent centrifugation as described by Harrem (p 1591

RESULTS AND DISCUSSION

Cells were dlearly marked uslng the procedure
outlined above. When viewed with the fluorescence
microscope the cytoplasm of the cells was intensely
fluorescent, even areas of lamellar cytoplasm where
there are only low concentratiomt of mass or
proteln  Occasionally cells coudd be found that
showed a concentration of fluorescence over the
nucleus, sometimes directly over the nuckeolus but
this was not always the case (Fig [) The pattern of
luorescence over the cell was usually granular with
& much lighter background of faintly {luorescent
Cytoplasm

Concentrationsof fluorescamine in the reaction
mixture was not a crtical factor Roughly the same
amoants of fluorescence were obained 1f the
concentration of fluorescamine was varied between
75 g and 150 pg per ml of final reaction mixture.
The amounts of fluorescamme incorporated 1nto
proteins may depend in part on the very limited
sotubllity of the compound in water

In interphase cells, only the Cytoplasm was
stained, which might bave been due to different
permesbility of the nuoclenr membrape but
mmcﬂbmmhadhmcomplacdnmpmun
chmmosamcmzss“unotmmcd.:ﬂ.ndlngwe
mmwmwmnhemsm!pmﬂmdmly

hery of the cell Hdkanson et af bas found

zﬂmmﬁmm&umDMNm
wmmyumummunbmhmnw:;
uclear membrane, even 1 fixed

at the
Hawkes at al (1976) did oot find that cytoplss

mic enzymes were habelled by floorsamee, oz
least at a level detectable by ther mehede On ¢
basls of photographic and visual evidence we teis
that there is some penetration of the ol mepbvee
and cytoplasmic staining and for thi rexscn,fd
umportant to employ fixation of membranes b
their isolation.

Membranes produced by this methed wer
clearly marked after rupture of the futact cels but s
difficnlt to determine the punty of the membans
from cytoplasmbc debris.

The best solvent for epplxction of ffuorescrms:
was found to be dimethyisnllonde. The compous!
is very sofuble and fs well tolerated by the ofic Fig
2 When acetone was substituted m fts place w2
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Tl bon of 75 vgof and
a acetone conventranon of $0 6 vp por mi alls
mcubated a furtber 31t boors afley Teacton showed
mdxations of toxxsty includmg Incressed cyiopm-
o genadyriy membrens retrachion and rognding
up of the cxih. Prominem fnorescem priooks were
o e 1 the cysopizsm. Bocwoss of the toxd; effecs
of acetone, we routinely med a finaf corcepmation
of 122 ug of DAISO with 7.5 uy/md of fporescs-
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THE EFFECT OF TOBACCO SMOKE
CONDENSATE ON THE GROWTH AND LONGEVITY
OF HUMAN DIPLOID FIBROBLASTS

J UTWIN C ENZELL and A PILOTTI

Departrwrs. of Bacitmology Kearchmtka [oxrroest, Sockholm,  *Swedich Tobsoro Co - Stockbolm,
Sweden

Luwi J Emel C & Pdotn. A The effert of wbacro smaks condensam on the grow th and Jangevrry
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studymg the effect of vanous fractions of CSC on
the growth and longevity of human embryonic
diploid lung fibroblasts (HEDLF)

METHODS AND PROCEDURES

Cell straln The HEDLF cell strain was grown out from
humcmhryonkl\mgmlnthkhbonmry The
cells were froren after approximately 15 popuhation
divisloms in virro and stored in liquid nitrogen, AR
cxpenments were wtaried from this supply The karyo-
logy and growth characieristics were normal and similar
1o cells described by Halid & Moorkead (12) and
Havfllek (13),

Medium FEagle s minlmum essental medium {MEM}
was used for all cell cultures, supplemented with 4 mM
glutamine, 1 mAf Na pyruvate, 0% calf serum, 100 U/
ml penjalln 100 pg/ml strepromycin 10 U/ml
mycostatin | 3/ mi fungarone and 10 pg/ml aureomy
€in (23) The scrum was not heat lnactvated

Passape procedure The cells from one frozen ampule
were seeded 1nto 2 Roux bottle containing 250 ml MEM
When the cell layer became conflvent the cells were
suspended in 0 25 % trypsin in Hanks buffer centrifuged
and distributed 1ato small cultore bottles (growth surface
46 cm? contalning 20 m! MEM The cells were allow ed
to grow out to a confluent monolayer Botiles showing
equally good growth were selecied, and the cells were
trypsinized, pooked and counted Two hundred thousand
cells were added back 10 each botlle together with 20 ml
MEM and the substance to be tested. The same boitle
way re-yeed throughout the experiment withaut intermit
tent washing This procedure avouded varhtoms in
growth due © dith washing and had no iofluence on
diplold ceil growth or longevity

When the cuftures became conflucnt the cells were
trypsinired counted with an clectronic cell-counter
{Celloscope. Sweden) and 2 x |05 cells were added beck
to the same bottle The lollowing day the number of cells
which attached to the glass was estimated with the aid of
an mverted pucroscope (22, 23) The mumber of
populanon divessons whxch occurred dunng a passage
was calculated using the pumber of cells attached to the
glags aa the sartng concentration The percentage of
cells attached for every pusage In ach senes was
averaged and this valuo it g1ven 1n the figure legends and
Table 2 A comparson of the average percent cell
attachment from the coutrol cultures of many indepen
dent experiments bas shown that the vanation bes withm
+ 20% of the average valoc The mange of cell
attachment over the patsage senes usually ranges from
100% o 35% Genenlly the armachment decreases

approsches

growing the cultures wero maintuned for about one

month befors beng discarded
Smoking and fractionation procedure- Ten thouzand
commercially available 85 mm noafilter biend cygaretics

114

TABLE | The Percemtape br Reight of te Ve
Fractions In Clgarette Smole Condomaie

Fraction X of wtal conderure
N 210
By 060
By 061
B, pAL
B n
WAy 3
WA, i
§4, P99
SA, 3g
SAs 4885

The fractions contain the following types of sobsums
N — hydrocarbons, polynncaur arounte by drocrbon.
aldehydes, ketones, akohols. terpenes, esters

By Bn. By Ba — alphanc and aromanc ames
pyrvhines, pyrannes, meotine (3 $0%)

WAr WA,~phenols.

SA| SA, SA, —strong phenaks

were condutioned at 65% relath e bumidry 25° Cas!
smoked on an automatic Borgwald machine, mmt
standard smolung perameters (pufl volume 35 mi pofl
duration 2 se¢  pulfl frequency | puff/mea  buo o
23 mm)

The smoke was trapped m a cooled condenser (COY
ethanol) and the cigaretts smoke condensaie (CS0) 9%
removed from the trap With acetone After remosal o
the solvent /1 tacwo &t low temperature, te O5C 38

dutely to into sub{rachons
The fractiooation and further handling of the sabfx
thons were 10 accordance with the procedure of Swaz. &
al (33) Tho perventage by weght of the vm®
fractons in the total condensate i given m Table | Tw
nitaal experiment was performed with total condara
(mmmmmbfmmmmmﬂnmlmﬂmm
neutrals (N) and tota] acxds (TA) which were obaumed
a simplified fractomauon procedure After the ool
partisoning of the CSC betwesn ether and base, TA %8
obmmdfmmth:-qwmmh)erbycxmunn.hcw
atpH | Any peediprone (T A] SA ) was also added ©
thrs ether phase. Tha remaining aqueous layer (SA w8
concentrated the resdue was extracted with ethanol, 3
the ethanol extract was combined wrih the TA !
solupon Removal of the sohent yilded TA wbdd
consequently conststed of all weak and strong adds
(WA| WAy SAI SAs SAw) The neurrals wod @
bates 1 the first cther extract werc sepanated
accordance with the ongpumal procedure
extraction with ether) Fracion N m identical in bot
fracionanon  sequences  After removal of N ¢
remaining aqueous phase was cxtracied with etber a1 pil
11 Thi extract was combined wrth the precpriates &
water sohuble bases, and evaporation yrelded TB which
was composed of Bia. Bib, Byand Bw.

Al fractions were dmsotved in small amoums of
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lJ:o‘yinglheeffcuofmmfrmomquSCon
growth and longevny of human embryonic
diplod lung fibroblasts (HEDLE)

METHODS AND PROCEDURES

Celf stralm The HEDLF ceft sirain was grown out from
human embryonic luny tissue In this laboratory The
celis were frozen after approvimately |5 population
divitlons ix 1/iro and stored in fiquid nfirogen. All
experiments were started from thes supply The Xanyo-
toty and growth characteristics were normal and stoylar
o cxlls described by Hayflidh & Moorhead (12) god
Haflick (131

Aediswm Eagies minimum evsennal medium (MEM)
was used for all cell culiures, supplemented with 4 mA
lutamine, | mM Na pyruvate. 10% calf serum, 100 U/
ml penicilin, 100 pg/ml sireptomycts. 10 U/mi
mycostain | pg/ml fungazonc and 10 gg/ml aurcomy
cn (23) The serum was not beat inscir aged

FPassage procedure The cells from one frozen ampule
were seeded into # Rour bottle contaming 250 m! MEM
When the cell layer became confluent the colls were
suspended in 0 25% trypsin to Hanks bufTer centnfuged
and distributed into small culture bottles (grow th surface
46 cm?) containing 20 m! MEM The cells were atlowed
10 grow out 10 2 conlluent monotayer Bottler showing
eqeally good growth were sclected and (e cells were
trypsiared poofed and counted Two hondred thousand
ecfls were added back to each bottle together with 20 ml
MEM and the substance 1o be tested The same bottle
w a3 re-treed throaghowt the experiment without iotermrt
tent wathiag. Thi procedure svoided varmpons @
gowth due to dish washing and had no influence oa
diploid cell growth or longevity

W hen the cultures became conflluent ine ceils were
trypunzed  counted with an dectronre celi-counter
{Celloscope Sweden) and 7 x 105 cells were added back
1o the same bottle The following day the number of cells
w hich atiached 10 the glass was esnmated with the asd of
an inverted mxvoscope (72, 21 The number of
population diviudns which occurred dunng a pasage
was calculated using the namber of ceils anached to the
glass as the starting concentratton. The percentage of
ctlis attached for every passage m cach stres wat
avernged and thus value i given In the figure kepends and
Table 2 A comparsoa of the sverage percenmt cell
alachment from the contro] cultures of many indepen
dent expeniments has shown (hat the varmnon Hes withuin
£ 20% of the merage value The nnge of ol
attachment over the passage series unuily ranges from
100% to 15% Genernlly the srichment decreases

TABLE | 7he Percemtage ir Reap of se Famy
Fractons 1a Clgarette Smoke Condenmer
Froction % of toral coadeny
N 310
Bu 060
B 091
B m
By T
WA M
WA, 302
SA 199
SAe 361

SAw L 33

The fractions contaln the following (ypes of ststex

N — hydrocarbons, polynuckear aromatic by droartes

aldehydes. kewoves, alcohols, terpenes, tuers

B Bp. Be By ~ alphatk and sropmtc asaa
pyrazines, picotuae () 90%)

WAI WA,—phewis

SA1 SAs SAw —strong phenoks

were conditioned st 65% reiatve humdy 5° Cwl
smoked on a0 sutomstic Borgwald machie, ©K
standard smoking parameters (puiT volume 35 =L pd
duration 7 sec puff frequency | puff/min bud ko
23 mm)

The smoke Was trapped 10 2 cooled odenser (00
ethanol) and 1be cgarete smake condenme (CSC)¥2
removed from the trap with sortooe Alter el W
the solvent /n 1acuo at low temperaure, e CC ¥

4 bpecied w0 o
The (ractonanan end further bandling of the subff
oD Were Lo eccordance with the procedure of Sean.8
2l (33) The percennage by weght of ihe TS
frachons m te total condensuts 15 given m Tabde | TR
1! expertment wax performed with total conckaa
(CSC) and three subfractions compasing tota! bases (TR
seurraty (N and tol sads (TA) w hich w ere cbamed
8 smplified fracuomaon procedure After the xesd
parutronmg of the CSC berween ether and bese, TA»8
obauned (rom the aqueous Liyer by cxtracuoa itk &b
atpH | Any preaipionse (W A1 SA|) was also added @
his ether phase The remuining aqueoys layer (SA )38
concentrated the resxdue was extracted ith ethanol. 128
1be cthanol extct was combined with the TA et
solution. Removal of the sofvert ywlded TA “bd
comequentty consuird of afl weak and mroap ARS
(Al WA, SA SAs SA,) The neutrals and &
peses in the {ItR ether exuract were separwred ™
sccordance with U ongiml procedure (aadificiios
extracton with ether). Fracton N i3 sdentical 1o bok
After removal of N W

remaining squeous phass was cxtracted wrth ether at pH
11 Thn extract was combined with the and
water-soduble bases, and evaporaboo yxclded TB which
was composed of Bie. Bjp. Beand Bw

All fractions were dmsolved lo soull amouns of



{ractonms wero bagic £t $O pg/mi with the excepnoa
of Ba SA{ 3A, and SAL wimle 10pg/md wsoadly
pernoomd normad growin wed ioogerity Fracton By
s e ¢, 10 pg/ el s Inbebricry at | pg /il whake
Ay fatabancy o 10 mg/ml

Fr\m:-hs-\undn.m‘udmﬂmmof
frovts o Joagmy &t 50 pg/ml wiuch decrewsed at
Iowir coocrsTauons Fracooe SAs yuded moroeat
fosth a1 50 pg/ml ol 8 simueen e e
CoMCEDrEoCt.

Magt of the fractons ppesrtd b have 1o infloency oo
the sverags amchment of cefis onio the gas wh each
parsags eacept % ban gppbed a1 ilnboory CONCERITINOm
The 000 eaceptm 33 w41 81 30 gyl s xh an rveage
snchroent of cely 14 % The aitachment 1ncTested opow
dafunn. & boch oopises e presence of an edubaor

Mo ol tamformaton i obsrved o aay of the
Pasags TS

DISCUSSION

CEC m » toghty complet momare of chermcaly
which prodace 1 wide  anety of recpons 1 wie
wd o tro Stadses on e bave suggesied gt
CSC & s rery weak muator of tunors bt s
onsidershie Promotmg activity [ mice pre-treatad
with ammsors such | 7 | 2-dimethyoenrlabanthre-
cent or berolalpyrene (2.3 4 14 30 31 33 36
1 39 401 The oewtra fraction of CSC commning

promoung oy (23 14 31) The aad or
phenobc {Iclom 1o daplay rmportint Promotag
sovmy (2003 1410 29 The praence of
umonminbiicg substanok bas abo been reported
% 16 35

Along with the general 30ac of growth 1nhsbe-
ory actn ity of agaretts wnoke on vanois fypes of
ceils e aro ()] 15 )7 18,19 20 26 41} ibe
tramformmg actovny of CSC ks been demonsra-
ud ;o mou<e. rit and hamster embiyo ce) Lipes
wioch had been infecaed wth C-Hpe RN A yruses
3 9 7% 79) The mmor-produang scvity 1o mxe
requrred a lirge pumber of spphestyons of CSC over
long penods of e, w herean cefl transformaton n

nvestigations had
shown that cell-agemg @ 8 very semane mdcator
of +ubll changes 1n the oclhutar environment w hich
@y oot be reflected m e of growtd (22 231
3 ow {34) shomed that concenirations of wwer

buman foxobisas. and komer concenmranoms fd
\nfle eflet on s s However Sooh 4 sax
hm()hwmwln/m
Bc-nmxnumhmw“ﬂ}

2 ooz culmires the onginal oclt density ar the sari
of cach pawiage vard from betwetn 43x10%
cdlis/cen? (100% auachment) and about | 4 X 10°
cells/om? (35 % attachment).

The peesent results showad thar st 10 g /mi
CSC and most of o3 subfractions hed 1o obvious

4 fold concenirated, By = 200 foid. Bry ~ 100 foid,
Be—40 fold B, — 20 fokd, WA — 35 fokd, WA, ~
35 Fod, SA | — 50 Tokd, SA,~ 32 10w, SA . — 2 fod)
Therefore, concentratons of fracioms B SA, and
SA  which prodoced the grestest increwse In 2l
longevity a1 50 pg/ml. comespond 1o highly touc
cmcetrapops of the tota] condengate. Pomlbie
synergune effects by commrg fracuons werd no
studied

The polymocierr aromatic hydrocarbon Grtmo-
peos (N frachon) had 1o effect oa ol kngevity por
chd they procom ol transformanon, These rezults
oay be doe 1o the Sach of 2 metaboliziog sysem aad
ancogenic Yruses m these cefle

The sight redaction i loogevity prodoced by the
TB fracuxon (Fag 3} and the o effect of ope of 5
sobfractions (B, Tabe 2) cannat be explamed by
e pregerce of oo, which constiiows sboat,
P0% of TB \wotne showed latle or ho effect on
hete calls (Tabie 2)

The growih-stimmlsiory eflect of TA (Frg. 4)
appeary 10 be dus mamly 1 the strovg aad frachon
Smoe the aod fraction of CSC twa been reported 1o
Coftaln (umar-procmoling actfvity 1n mke (3 4 14
30 39} 1t o5 posmible that the increased oy in
fromwn duplowt Moroblastt wis produced by such
‘:h"’:::mﬁﬂmmcdbﬂ:sennﬁa‘m
b 10 allow amry defionive interpretaon

Unflortunasely ocil-agemg 4 i b & factor
sbout winch Jxtle 5 known. end s mgmficancs 10
$e5Ts of In vive obsers mmons 18 obscare. hey
Jest, tho £t thal the serioen deietenous effects of
£moling eppasr i peopke w ho harvs enoked beavily
famy:m;wgmummm”m

e

Farther stiempes 10 wlenify the
which chenneal entites
maﬂwmmmw



At 100 pg/ml the CSC TB and N fractions were TB reduced cell fongevity shghtly but hod m
toxk, whereas cells exposed to 100 pg/m! TA  influence on the growth rate (Fg. .
underwent about 4 divisions and degenerated after The aad fraction increased longevity signficdy
one month s ipcubation, at 50 and 10 pg/mi (Fig 4) withoat affersg te

At 10 pg/ml and lower concentrations of CSC  growth rate; the longewity decressed with dihnoe
and the N fraction the cells growth and longevity This experimental procedure was repeased, ey
were similar to the controls (Figs. [ and 2) whereas  more extensively fractonated CSC (Table 2 Mist

TABLE 7 The Effect of Cigarette Smoke Condensate Fractions on the Growth and Loagerin of HEDLF (s

Time
Toalno  Cell div senenc, | Cellgly E‘;‘ ‘::ﬂ’
Samupke cell div atsencec.  occurred days
(day) skl
(days)
5
Exgles control 345 Mo 85 040 1
0 5% ethanof s 296 68 044 93 L]
05% methapol 342 1 76 045 m 3
50 pg/ml nicotine 307 R 76 040 ;; o
10 we/m nicotine 372 339 1] 050 : .
1 yg/ i nkottne R3] 352 68 0s2 93 "
50 yg/mi CSC 37 - - o:: ]ﬂ .
e W ks ow o
i 33 - - - 43 3
50 ug/mIN 6]
384 34y 68 051 93
10 g/ml N 3 os n "
i R
* .Isgp‘:/rr:ﬂﬂﬂ:. 281 - - 052 g-; g*l
| pg/ml By, 380 50 6 057 n
50 pg/ml Byy :lr‘onc - - : : N
10 pg/ml By oxe - - "
Iz/ml Biy 186 - - o:s 1ﬁ p
50 pg/ml B 457 457 s; 353 un b
Jm) B 188 351 6 )
'?:/:un: 364 329 ¢ 0_53 49; n
50 pg/mi B, e N - 5
10 :/mla 392 383 1 gig ';IJ o
{ pg/m! B, 374 350 I3 . b o
50 pg/ml WA, 34 - o 048 1o s
'O"“;L’lxﬁ' 3:3 m ¢ 057 19 ﬁ
o S
y -
mm;:}\::. 51 326 67 053 93 gj
o m) SA 33 75 57 048 93 b
SD";,“JSA’ 418 394 68 038 g; o
iy 400 %3 62 059 1 by
o S, 488 a2 97 050 1 *
30a/m e 446 420 7 038 3 o
10ya/ml oA 38 381 76 050 2 o
Ls/ml3A s a7 3 053 &
50 pg/mi SA, at 428 76 056 93 s
10 g/ SAw 6 5.5 78 047 m
35
| pg/miSAy

ﬂmumwummm 1n case of comammuon the ol

+ Caloulated by dividmg
no cell divisions mdn‘vidcdb)’&m]m
Culture terminated by contaminy

* Botrie broken

—an
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hequre prosrrtion o of tmost mporanes » ben

MATERIALS AND METHODS
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wnd o tybular and vacooksr
ITATGKS Were chsned i ot

Key warth Liwer nt, g overkad, ectron aucrocopy
Rolf Holwramy, Doperimens of Parhotogy Huddmpe Hospaal 8141 26 Huddurpe, Sw edon

Raxned {477 Acvped 21377

Lron starags cay oocr m muny argans The lrer
5 cogadered o be oo of the pam dhey whers mron
sl both eader Dacomd sod gathologscal
than 4 5) AMhoogh oo on the fioe
e of o ot il 1o ron
vaiomd hae ippoared 113 1) 20 24 35X there

20 complete eolyns of 1R fon siormng celly
Freadibhe xt prosen

MATERIALS AND METHOLS

Muw Spraque Dwiey o (130~ 20 ) were given
frutayclar ogchom of a8 oo sorbeol cor acxd
oovler (awir® A Pharmacsstcs] Coepemy
Soderiafyt. S eden) IS times darrng 4 three week perod
n 2 ol dow of 50 myg Fe oer 100 g of body
weuht 5w ) The summls % ere kept 1o groups of four
wandird bhoruory daet and up water a4
Gberm dormg the epormente] peacd o mpasons
Rt @ved i the cooral snumnety
The rats were sacnfiond a1 8 a1y 24 boury afwy the
st excton Th-nbdnmwunnwmmtrm
mmmmlblmllmlb')‘n



crval vein had been cut open sbove and below the fiver
Immedistely after starting tho perfusion.

Thin slices of Liver trsxue were then immerxion fired
for 24 bours in the aforementioned ghaaraldehyde
medium (04 C) and postfized for 2 hours {n 2% 5
collldine buffered csmium tetroaide (0~4° C) for the
electron P Embedding was per
{otnmdinEponfotdeamnmhwmpymdlnp-nIﬂu
for light microwcopy After cutting ultrathin sections and
stalning the sectons with lexd citrate, ey were
examined in  Jeol 100 C electren microacope.

The light matetial was stalned with
Hematoxylin & Eosia (HLEX Perl s method was used for
the demonymation of lron pigment

RESULTS

Light Micrascopy

No pathologkal changes were observed in the H&E
stalned [ver tissue. After staliung for iron pgment,
the parenchymal cells showed presence of a finely
granular reaction product, charscteristically oocur
ring more abundantly in the periportal areas of the

anigmals (Figs. 3 4) They are bence refemd
fysosomes fn the fignres. Other orpanelies contmed
tghtly packed [P covering any possible mary

Fig 1 Light microscopy of hver tsme suined by
rermuslmnlmnmlcsmpramhbomkn;ﬁ:
cells {arrows) and Liver rarenchymst cells The pour
staining Is 2omewha) wealer pear the cozara) sem )
tan in other pary of the lobade Glotndyd
Paraflin sections stained with Ped's Bue. 1 X0,

Fig 2 Low power thectron mkTograph showing petd
liver tixsue containing parenchymal (P) and hape e
cells 1 ining 1y e dut:
peridiliary regroes of parenchymal cels Lyswoms
loaded with iron aro abso present o hopfTer et B bt

sy N mocies. Ghaaraidehyde, ONO4 Epa
Section stained with kesd citrate. x 4 000

Fig 3 Liver tissoe from scontrobs antmal. Pacture 4w
portion of & parenchymal cell pear a bike tambcels
(BC). Ferridn 8 not readly entfied in woy of &
ocftolar compartmenty. Ly Ly<owsme G Galgt ixe
tos, ML mitochondra, ER endophasmic retioutom, Gh
tlycogen  Glutaraldehyde; Ov0y Epoa Section sused

lobule than centrifobularly A heavy gr
staining could alo be obterved in clongated
nonparenchymal sinusoldal Uning cells {probably
nminly AupiTer cells) Concerning this cell type, the
riron granules« were more frequent in the cells
located near the portal arexs than in cells near the
center of the lobule (Fig 1),

Electron Microscopy  Parenclo mal Cells
The appearance of the parenchymal cefls in control
animals did not in any respect devite from exrtler
descriptions  An example of the fine structure Is
given in Figure 3

Tron overkosd induces sccumulation of iron
containing electron demse particles, herefnfarth
referred (o as »1 P« (roo paricies) Ve have
chosen to use this term since unanimous agreement
2 10 the yltrastructural difference betwesn hemosl
derin and femtin fs lacking (9) In general these
granukes range from 30-120 A unus in largest
dumeter (6)

The partcles were diffusely scattered throughout
the cell sp occurnng both inbetween celtular

with kead atmate. x 25 000

Fig 4 Peribiliary reqrons of txo parench mal cetls frea
an frop treated rat AT of the tysogomes (Ly) preses ot
shown 10 contain iron partcies 1 P in vasious smosst.
some of tbem being beavily Joadel. A fen vacmes ()
are seen cantaining nothing but LP la the mrroendet
cyioplsm [P are evenly sancred No LP ambesad
i the Gotgl apparatus (G) codoplesmic retiador 30
or in the mitochondris (MD BC, brle capalicubs. G
stycogen. Glutaraldehyde, 004 Epos. Sccian samdl
with keed ditrate. 1 25 000

Fig 5 Pictiire thows tvo adjacent parenchyzsl o8
surraunding a ble canalicutus (BC). Ferrftin bs prewent ®
sumerous sutophagic vacioles (AV) contaizing glycor®
and nonidentifiable matrix. Arrows iodicate
lar bodies witboat | P G Golgl spparsms Ghoumahé*
Eyde: (504 Epon. Sectron stafoed % o dad araer
21 600
Jnset thows & glytogen contamung singke TCmOOE
Iiznsted autophagle vacuobe (A V) in tbe vicusity ofs Gole
spparanut (C) Arrow lodicates s proteble firdot
betw een & Golgl veskic and the vacooke No 1P cale
chacrred wihin (e membrme Dmited orpaaelt
dehyde, OnOy Lpun Sectson stained with et

organelles (g Golgt apparatos e reten
Iummdtywmﬂ)mdmwmm

glycogen (Figs. 4-5)
m:m Wﬂg;mm of IP was noted
organelies usually
located m the perfoiliary reglons where secondary
lymmtmﬂymmm! 2) Some of these
iron Joaded orpanelics cearly Contaioed similar
material a3 the secondary lysosomes in untreated

G
dtrate. x 29 000

Fg 6 Mucrognapts {ltustradng a parenchymal o3
coataining & grest number of autophagsc \acuokes (AV)
whh various amounts of | P Ob<ery ¢ that membranoss
materlal appear in some of the vacuoles Lrtows)
Ly Lysowome ER, endoplesmic reticulun Ctumaralde
hyde, 0504 Epon. Secton stained with lead cine 1
23100
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7 Detul of a parcockymal cefl where 1P b
:lmuvihhtm somm of which am
chin [P Goeetl The Golgl spparstms (G) I well
ereioped, contaming B0 Obviow fomdn  pertices
Hctanidehyde; Os0y Epon Sectiom stained with esd
crmie. X 33.200.
st whowiag high posec micrograph of tehdy
ackad | P ;& fsoscme. Gromraidehyde, Os04 Epon
echom saroeed with Jead crrme. X 70,000

fg ¢ Pt (Busraes (be relebon berwern rowgh
sndoplasmic rrocuiam

Fig 9 A Golgl spparatos with clenrly desungurshed
Wpoprome wrkoot [P Glearsidehyde, Os04 Epon
Secuon staioed with eed cirae x 26,500

Fg 10 Fagurs showig tho spaimem of Do (strown)
betwwn 1 parenchyiad of] and a Kopfler ol (Kn) No
{ooon w oven Gh Osls

Epon. Sechon stewed with kad crirats 1 29 000

Fig 11 Part of Kwpiler eel] aowing cuffarest types of L
P cwtmneg

hactron

border of 1 P on the afade of the membraos [P caa be
froqeeatly seem 1o the cyopinm . Ghesmildehyde,
Epon Secoon staened wih bed ety 1 33,000

Frg {2 Mxvopraph of Koplir ofl wvith a e,

tobotar
comtrmxy wih Out vacuok (1), rowoded body contar
sxy derwely packed TP (3), barge crpsnelie wich regotsr

et Praery of vacwole wxh [ P concentrawed ot dw

Perphry Glouridetryde, OO Epon Secton stamed
wih jead atraee 1 19.000

Fia 13 Kopllr ool w1t three differem typav of [ P
wrxchae (1) demely packed 1P m a
M"‘"‘"’m Q) dender mbwiar wsocoee. (3)
Sactrm xnecare Ghetarsidetpde, 004 Egoe
aed w ik b comxty 1 25500

—_—

arioos portions of the o=l sup Three types of stngle
b bound fned

packsd 1 P These were: (a) Larpe Yacooler structn
res with roanded, irregular ootline lacking Kemifi-
abie fratures other than the I P These are referred
o w3 wype | bofies (Fgs. 11-15), () slender
tobofar imagrs, fn crom sectioos sppoarmg s
vesides and abo exclusively ied with L P (Figx.
11-13), berelnforth referred  as siype 2 bodiesa
() wemally berpe organelles with an freguier outtine
tod contuming demse, gramiar snd membranoos
material with an apperance remitweent of that in
Kupiler cell hyscmocnes (Fg. 13). Small nombers of
harge

Electront Microscopy
Sortag Cells Endothetual Celts, end Far
Nol P could be Memified m
muhm@whb
a2 sonng cetls (Rg (6 17)

membrane bound
endothedhl or the






¥ 14 P sender bods (2) contarring |
withiz £ Kapfler cell Arrows mdacating 8 type (2)

Ziaed with hesd arate. X 25 000

S Part ol Kopfler el whers & Goip appersoms (G)
:memﬂmw'dﬂ“
Thich do not cotuza agy { P Dowbie erross, & sl
eaded stroctoTe acacent t e Gob? apperatms and
sttty packed with 1P Givtaraidehyde, OvO4 Epon
Jectun stsined with lead catrse. 1 25,000

16 Micognph showing i endothete? e (EC.
;:\P Qn be sen tn sy pert of the cll
Gheariiietryde, 0304 Epor. Sectom stammed with lead
rae x 13,000

Fg 17 Pxturs aowme » 1t sioroy odl (FC) wih
vacuokes (F) Mo 1P can be observed
e fat coOUOLDG For

DISCUSSION

In prevmom stxbes oo won overioad W e =,
Pechet noted that rroa ts stored primanly ba the bver
parenchymal and Kupffer cefie (24) Later storape
o occurs m the ol of other organy such o the
pancress and (he beart (20). Pechet also described
enargere &nd byperplasa of the Kupfler ceilt In
U0 Storige.

By hght Do charge

perbormed n different ways. Ooe way would be oo
tho froe potysomes (14 25); the syntheszzed protem
e autoptegocyioed

of the ER and the Golgi sppurstis w0 primary
Tysosoenes (251

In oot stody we bave been vaing an iron socbriol
cine acid complex given mirsmuscolerty  The
molecuiar weight of this complex b approzimately

otber than the accumuition of mon postive
gaundles was observed m the Iner afier the
overlosd. This 15 bn accordence with the experience
of gther mrenprons {1 19 20 26

and hopfler oefls and seemn 10 be mflvenced by &

mutual (actor Drffereaces m (ine stroctore between

ety locxted chowe 40, and far from, the central vem

re siso w ofl documentsd (18 23 28) 1t therelon
Aufferences

Swisbovon of oo granoles, are m some way
rdmdmmeﬂmﬁﬂo'mdmmmtm
e

Arsida e gl Q) m ther W ork o iroo storags m
the it iner parenchymal cefhs, present # coudsaon
ey wrm woellntar rroa ot erigada In excessrely
ﬁmmmmmmmcﬂlm
WO, moorpormie o8 o apolerTon w thoot

materals picked up by & veriety of cells
{13 27) Degradetion of the comnplex withm the
Irsosores may result in relesse of the bron mowty
0 the cell ap A smaller partion of the koo
Sepoudied probably bumds to trans-
ferrm and enbs — via the prmenal o

— reaches the bver This tmderin-boend fron can

Knpaanﬂpmymjwhnﬂlnmnmb:
dnnlyhn:parnndmotbuudlnp.
Whﬂ:mwmhh’lmwmdmlheu:ﬂ
mdrrmhrﬂ]hmhﬂuudﬂmhmd’
spoferrtin (6,8 15 21 22) The binding of wron to
:ﬁurmm&hecdlmmhmﬂuunbmm
a3 the cell sap lhelnnnnu{ﬂrﬂlh;lnmh
retkulom, or elsewbere ((0)

Dot Ciearty amsocated with these altho-
mmmmmmmm



cut in such a way that typkal lysosomal matrix
materials were not included or visible (7) If we
assume that all the strucdtures containing high

role in

the process of kron stonge
overfoad fn the Ifver e

cotcentrations of [ P indeajmlym;};;‘m
ways for the assembly of the ferritin-like particles
suggest themselves. In the case of autophagic
mxolu,fmﬂlnmolcaﬂalnthcoeunpmnbe
trapped during the formation of the vacuoles and in
this way be directly enclosed In the forming
lysosomal structure, Altermatively apoferntin tra
velling through the ER and/or the Golgi apparatus
and binding iron to form ferrittn could be
channelled (in GERL) to lysosomes. A combination
of these ways 15 not unlikely although we were pot
able to demomstrate presence of typkal ferntin
molecules in the cisternae of the ER or in the Golgl
apparatus. Judging from the morphological appéa
moces, §owould seemt that upiake by way of
autophagy is one of the main means of assembly of
the I P In lysosomes.

Kupffer cefls This cell type has great capacaty for
phagocytosls and a well known ability to store iron
bound 1o apoferntin (16) Also the same ways and
regulation of synthesis and intracellular transport of
apaferniin could be assumed for the parenchymal
cells and the kupiTer cells.

IP were scen both in the cell sap apd in
membrane-bound struciures 1n the hupfler cells.
The higher concentration of 1P in the cofl mp
compared to the sxituation in parenchymal cells may
be explained by the fact that Kupf{Ter cells are more
actively engaged in phagocytosis. They are ajso in
closer and more direct contact with the sinusoidal
blood than the parenchymal cell.

The maln porton and the highest concentration
of I'P was seen in membrane-bound structures of
different sppearances. Some of these contained
osmophilic and other electron dense material
besides 1P and they are likely to represent
lyxosomes However other types of bodia also
contalped 1P and their cxact functional signifi-
cance and nature remains obscure. These bodies are
not found dunng ordinary conditions in the Kupffer
cells of the mat Tn order to clarify thelr relaton — if’
my—mmlmmmlthwm
study their enzymatc content uxing histochemical
methods.

We also found largs vacuoles containing phago-
mwdmnuhlmrhunlhinbad«of[f on the
mummmmMamﬂa
sssocated with extenxive phagocytosing ability
bessdes their function in storing TP are likely to

udmmlymmuh:whhhthcll’
h%mmm«maﬂhdﬁwmm
LP indicating that they do pot play any fmporat

Th study bas been aided by grants from e 1o
Medical Researck Counct{ (Projecss w BTHY
01006-12C and 13A)
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fioe mractunal of sdenomae ad alkaline

orpaal Inck
adeccrane triphosphaieay on, (herr plarms eembxeoe Pomencs of i cozyne 1 the tper ol omy
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D caTy G axywes) forming cells (known
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ultrastructural Jocalization of enzymes in human
neoplasins appear however to indicate that the
prospect for further development in thix field s
encouraging

The ultrastructurs! localization of phosphatases,
such a3 adenosine tnphosphatase (ATPase) and
nonspecific aikaline phosphatass, In normal bone
and cartllage tissue appears to be rather well
documenteqd,

Bytppﬂmtbnoftmprm‘edmnhodsforpmpan
tion and incubation of normal hard tresues or bone
tumor samples, it should be possible to obtain
vatuzble Information regarding modifications in the
histochentical pattern of these emrymes In bone
tumor cells as related (o the situation in normal
bone and cartilage cells. Even though this appraach
Is still in & preliminary or dau-collecting phase in
morphologic cancer research one Important con
cept has emerged  namely that some neoplasms can
be classified g to thelr cell or tssue of orgln by
detecting within the tumor a marker enzyme of the
parent tissue.

In the present investigation the fine structure and
localization (at the electron microscope level) of
alkaline phosphatase and ATPase bws been studied
using previously established methodology (5 6)

CASE HISTORIES

Case | (US5) Man, 57 years of age. with gradually
inTexming pafn (n the kN shoulder reglon X my
exzmination showed ¥ pictore typical of chondrosarcoma
of (he scapula. thix diagnosis being confirmed by peedle

biogsy Removal of the tumor was carrikd out by
scep y H [ o of the
resected spemmen show ed a well-difTerentmated chondro-

swrom Two years lawer  iberr are po signs of
TECUTTENCE Of TaCLASIRSCS

Case 2 Q E) Man, 54 years of age, with a punkest
pafpable maga (n the distal part of the right thigh. X-ray
examimaton demonstrated an osteolyte process m the
femur exterding into  the soft nssoe Open brapsy pave

yer afler the operation, the paten e
\bmmms&mdmmimm
Case 4 (h LY Man, 19 years of ige, wah prwnty
right groin upoa sport activides. t1y comun
dm)om&cdlajd.ngjmcﬂfhmh‘ﬁwhm‘:

mats showed a rather rapid growth. the doprs ¢
chondrasarcoma was the most hkely from o dot
point of view The treamment chason consied of . 2
extirpation of the tumor performed at 2 e nght-al

Case 5 (h.E) Man, 56 years of age, with bn wd
pain and rightsded schiicr. X ray amimtion ma¥

blopsy
contisted of right skied hip disarticaletion Hisopbo
gical exymunation of the resected specimen confirmed i
of well-<ff Sos
momhs after turgery there i no evadence of rEETE?

dL

of metastases.

Case 6 (AK) Voman, 60 years of age, *2!
mdmﬂyinu’mmlpnb&minn:khb‘ﬂ
abdomen and In the left grom X-ny cumsot
showed a thightly osteotytc process 10 the
roof with a Large progusion of tmar mass oo &
tmierior petvz, Attempts af pecdie blopty rukdvﬂ“;
d-mmmmmhw
chondrosarcoma Left sided petvc reseenon. wdwdrd
the tumor was performed (hemupefveciomy prozn
the leg of Case 4). Hstopathological cxamination of %
resected specimen demoasirated 2 well-ifferento?
Within 6 montbs afler surpery ™2

the of & well-d(fTerentiated
Awmputation was sdvised, but the patent refused and

demppesred

Caxe3 (AS)Woman, 65 years of age, with a history
of law-beck pain and nghtuded scatiea. X ray examina
thon revealed an osteolytic destruction of the body of the
4th lwmbar vertebra Needle bropsy gave the dagnows off
choodromrmome. The patknt was operated upon m two
mAt\heﬂmmpnhmfmﬂomywaniudm
o0 the 4th lumbar vertebrn, followed by posterior
(imtion with two Harrugion rods At the same ume,
wvumrcﬁ-cd(mmthﬂvﬂ"c""‘;‘ body and the

cho
mlmnruﬁudﬂtbouianelnthcm\mnlﬁ“‘
the thugh, ooe 1n the symphyseal aren They were e
radically removed There are o sigms of metxstas™
Case 7 (v E) Man. 52 yoars of age. with  fooce
sired bony mass n the Laperal part of the rght xhosdT
reghon Xﬂyenmmnmmo\-ndn\aymﬂ“d
osteolytx destruction of the promimel humeros ad &
scapuls, with an abuntance of alaflaposs m
protruding mmor maxx. Osteolyte destructons. B
mum-mmm:ﬂmﬂbm“
right ©ide A fore-quarter amputation was performed £
logical I of the resecwed speadct

diagnosit of well dif wal
hisopathologically venfied. At the second-siage opeTs-
tlon ihe main part of the body of the 4th lumber
yertebra, including the @mor was ressoied. The defect
was filled with 2 biock of booe-cement More tham one




e 2% ghrmnidehryos (GA) poffered v 0 L M
dorm aacodylam (o) and cootuning 0.1 M wocrose
o7} Frtos tmes wers | boor with OaDy. and 24
aur with GA When GA wat med a3 prumary fimtive,
oadinaton 1 003 was always performed for 1-2
s Afer detydranos and emboddng i Epon 312,

g ternor wwoe tamphes foc 12-24 howes 0 2% GA
coxtaurang 0 1 3 cac and 0 1 M et (1cal osnolairty of
m fame 310 wOaool pH 72) Tha tswoe was
sabergoentty o & nossg solotoa composed
o0 Mo (pH 1 Dand 6 | My Appronomatety 10
1tk sectoen of taens % Jock had been pre-trasted wirh
10% DMSO T were o 00 3 Laro frwenog wocroome
The mectxors » ere rsed 1 0 1 M cae, 0 ) 3 sy before

ot of sikatine phoapha-
tanc {5} ond ATPase (6) NaF and EDTA wers mad ;0

~a b o Na ATP

Aher scpoms wew nnwd o 8 sohvbon

comtarzrrg O 1 31 cac e © 1 M socr (pH 7 2 and wero
postitzed 0 2% s-coltddoag buffered OxO4

turther preparation for slectron
wacrowopy 8 dcnbed sbove (f  Morphologye)

RESULTS
1 Fime Survcnere
The tomaor tre tn the arses of choadroarooma
»m found to be composed of two besxc cell types a
chondracyte-tike ofls of common octrTence, and b
Gews {requent) large meochoodrnch cells
& The fine siracnure of the chondrocyte Like celly
8 dhmiraed m Fygwra |~4 These cefs are
doogred wih an uTegular cefimtar owtlme and
stal) bhor conturuag cePaiar organet-
13 The ends of tha cells aro often pomed. fornung
like progeci,ons o
aTs v poted
celie (Fog. 1) o0 other areas of the
Tkmhmdma;nnmmhutm.hw
m some
wrepuks mm::p nfddm‘ol':;
Ut proscoted m Frrwe 1 where two oodear

pmhnmmnmdbynmthmmk.mher
i appeared to comtaln two or three separate
mociel The chromatin material was eventy disper
sed and margination of chromatin was not poted
The oodeoti varkd in size and shape and some were

Mmhmqmmofmmzw



ultrastructural Jocslzation of enzymes in human yoar after the operation, the
patient k sympon-be

neoplasms appear however to indicate that the there are po signy of boca] rtcurence or wevs

prospect for further development 1n this field s Case 4 (K. LYMan, 19 years of ag. v pamn e

encouraging. right grofa upon sport sctiviter, Xy eunge-
The ultrastructural localmation of phosphateses, *200sTAR 8 cldficd max originady from e,
such as adenosine triphosphatase (ATPase) and

pubic bone and evtending behind e wrpine &

p elkaline phosph In pormal bone omrasion the bisiomtteiet
phospoase, pesformed twice. On
&anmgemwnmbcmmwcﬂ wmmmmmmm‘:‘dﬁﬂm:‘f

mented. chondrosarcoms, on the other a4 chondren et

tion and incubation of normal hard thrsues or bope  chondrasarcoma was the most Likely from e et
tumor samples, it should be possibie fo obfajn  PoIn of view The trestment chosen comiswed o 3

valuabie information regarding modifications in the  SUTPation of the fumor performe xs # e g

histochemical pattern of these enzymes in bone
tumor cells as related io the shuation in norma)
bone and cartilage cells. Even though this approach
is still In a preliminary or data-colfecting phase 1n
morphologic cancer research, one important con
cept has emerged namely that some neoplasms can
be classified as to ther cdl or tismue of angm by
detecting within the tumor a marker enzyme of the
parent tmsue.

In the preseat Investigation, the fine structure and
localizstion (at the electron microscope levels of
alkaline phosphatase and ATPase has been studied
using previously established methodology (5 6)

CASE HISTORIES

Case [ 3S) Man, 57 years of age. with gradually
increasing pain m the jeft shoulder region X ray
exsamination showed a pcture typreal of chand rostrooma
of the scapula. this diagnosis being coafirmed by needle
biogsy Removal of the (umor was carmed out by
puk Histopatbological in of the
resecied showed g well-difTe lated chondro-
sarcomz Two years later
recurTence or metasiases
Case 2 UE) Man 54 years of age, with a painiess
palpable mass in the distal part of the nght thegh. X-ray
{ d an ytic process 1o the
femur extendmg into the yoft thsue Open bropsy gave

pelvic resection including the ascetabuiym

my preserving the leg). Histopathologicn! enmpersl
the resected pecimen demopstrated 2 well-dfirercs
chondrosarcoma.

Case 5 (WE) Man, 56 years of age, with low
paig and rightsided scaatica. X ray etasmnaton mok
spotty osteolytic destctions within the prozimi k=
In combination with periosten! thickening The g
Wiy Interpreted as chronke osteoery eiht. Some wosb
later the patient sustained a i
through the osteolytic area la the right ke #40
open blopry was performed  giving the podt
dizgoosts of well-difTerentased T
putierit was referred fo the orthopedsc clist X
another biopsy confirmed the disgnosh. The tress®
consisted of right-nded hip dixrticulation Hesxps®*
gical examination of the resecsd tprcimen conliemed B
di i of well Rted dromrooma S8
moatls after sargery there k& 1o evidence of noATR
or

oeirstases.
Case 6 (A K) Toman, 60 vows of e 3!
gradmlly incressing paipable maw in the kft I8
sbdomen and in the keft grofn X ray cumen
th.cd-duhﬂvmtﬁyﬁ:pfmlnlhenﬂ‘“
roof with s large protrusion of tmmor moss mo &
interior pelvis. Attempts at needie biopsy fabed 0 Pt
disgnosly. but open blopsy establrubed the diagno ¥
chondrovarcoma. Left sided pefvic resection, kit
the tumor was performed (hepipeivectoay pree™™™
the keg. ¢f Case 4). Hstopathological examlration of %
) ). el Tieresiomd
Within 6 muoths after sopery

e d of a weli-dl chond,
Amputation was advised. bat the patent refused and

disappearcd

Cated (A S)VWoman, 65 years of age with a hustory
of low-back pawn and rightnided scottica X ray examms-
tlon revealed an osteolytic destruction of the body of the
Ath lumbar vertebra. Needle biopsy gave the diagposts of

cho
Joca! rectrrencies developed, Gng t the provmel Y
the thigh, ooe in the symphyscal area They wore b0
radically removed Theft are no signs of metxstas™
Case 7 (¥ E) Man, 52 yoacx of age, with a ol
xmdbwymmlhehlu'llp-noftherltb!ww

region. X my exounston thoted m’!md*

chondrosarcoma. The patient was aperated upon 1n two  osteolytc destruction of the protimal humens -

first # laminectomy wws cargied out  scapole, with an abundincs of claficationt #

stages. At the stage ph h’:’
20 foked in severat (1bw 02

ﬂxmonvhhtwo}hmnmmds At the smme Ume. were o
from the vertebral body and the  rightsxda. A fore-quarter ampitanon was performed

thsus was QT lated chr was  h Feal of the resecied specTes

Jugnosts well

mmf,hﬂymm Al e secoodttags optra @ the dugnost of a weil-differentused cbuudrv“;(
mwp:nofthebodydthe4mrumbnr coma Two moaths after turgery there are no g™

o the tumor was resected The defect ol ry Rib are planped for B¢

vertebrx, lactoding

wus filied with & block of bone-ceoent \ore than onc  kxions in thess arcas



omnem wirende €030} baflored s-calfidien or
mid 2% protanidehyde (GA) buffered with 0 1 M
dr cacodyiets (o) and cotatrmg O 1 M pacrom:

performaad by
tng tomor tecue semples for 12-24 boars m 2% GA
sortunmg © 1 M o o © 1 M sncy (ol oemoketxy of
the fxatne 510 mOvmol. pH 73) The trwos »xs
xbserueady traneferred © & NORng sokrbon commposed
of0 1M actpH 72 and 0 1 M e Approxumascly 50
1 ok sechons of tasue which i been pre-troted with
10% DAISD?) wert ot o a Leniz freanng racrolome
The srtioes » ere reoed 0 0.1 M cac, 0 1 M smer before
ecobatons for (e denootraos of aliatme phowphe-
e (5) and ATPam (6) NaF sod EDTA were mad a1

theft fomen. There scemed to be 11 inverse relation
between the amot of glycogen sand the oumber of
the eodoplasmic reticutum outermae {n glycogen-
rich cefs (Fys ! and 2), the rowgh mmfaced
endopsmic rebcrum ws located st the periphery

noeed 0 A sofotan
for
oy o darmbed shave (o Marphokogyed

RESULTS

| Fine Sorwctre
The tumar tmase i the ceses of ch

was found to be composed of two besic cell types o
choodrecyte-hke cells of common occrrence, snd &
Oess frequent) rpe metochondmma-nich

outamng celludar organed-
13 The ends of the cefls are often pomited. formmg
wiBom-bie progections (Fg 2} Occasaoral nillows-
bike prosecnons sre also noted on other aress of the
et (Fyg 1)

The cxatmes of the nucke are ether smooth o
T n s ofis derp mioklings of the
Doclear Evmmbeaes are noted creting miger such
8 that prewented @ Fgure | whert teo mackear

retcalum wes proms-
oent (of Fig 3) sod vonlly formed bong, slender
ciwermme of the rough surfaed venety The
membeanes bordering these crsterose usnally ran an
Wwymmmmm
oings of the type obsened n the chondrocyte-fike
cefly were not observed Golgi

it dropless
Mml&mmdh:; oot



Fy ! Smpimorwmmmmywundmmwmmmw
sreas of the cell are owded with microfilemants (mf) T

siycogen (G1) and a large Golgs regoon (G) Some
+ y s mod
10000 Caxe 6

¥ well developed Glutarakishyds + O304, section stairing with kead cinne X

In soma tamore  histiocyte-like cells were also
encountered.

Tesd phosphata preciprate was noted In the extracet
fuitr matrix sobstancy in sections incubsted n e
lete medium &5 well as In medrom o

L. Locolization of alkaline pi

Both types of tumor celis dexcribed above yhowed
theptumofmu}onpmdwmu::h-phm
membranes, a3 {llustrated m Figmrer 5 wd 6
Reaction product was also present on infoldings of
tha plasma membranes and on the membranes of
some vencles and vacuoles jocated subjacent to the
plasma membranes. Other areas of the cells were
non-reactive Reaction odoxt was abgeat from

wbsinte or contaming EDTA

Fig 1 Portion of chondrocyte-fike celi whh a huge Golgt
region (G) a Lurge Riyeogen area (G1), two it deopke
O7 ad & moderarty wrll developed, irregudar rongh
surfaced 1o Ot
perippery of the Galgl area and afong te plesost

n with bundies of demely

I

cefiular components In tssues bated in a

e Gii de + 090, stctiod

madinm lacking the substaate ot fn 4 comp
medium comaining EDTA A duffise spyinkling

packad
stalning with boad citrste X 10 000 Come 6
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[£1 Pocnons of 3 cetty e Dustrated. Tho oell n the
Mmhmdmmw
o the s fn te Uppe corer s probably @
sochontra-ch cill The kower of the 3 e contaim

duinbetsd giycogen praotics m W3 pround
mmuwuhwm
taoarridekyde

2 4 Porpon of & chosrtrocyte-lka cell with immanre
pesrace G Golgt appmrutos, L, Glaaral
dyde + 0304, section saining with ked otrme X
5.000 Com 6.

N § Trmmae mcobaed for the demogatretom of altatme
{racobetion trme 25 win ) Resction product

mm-mﬁylm
tectxom stariog with Joad atrain. x 4,000 Case 3

Fig 6 Tromest o3 Fig § A Largs moochondra-nch
ol with t8.0 Deck Khow s presanos of rwecion prodoct
om ws phemma prodect = alo

smsng weh kad s X 4,300 Cem 3

Fig 7 Tosos moeawd for the dpooosnhon

chondrocyie-bke wirh reachon prodect o0 the plrcsa
oenbroas snd oo yacooke and yewces [0 the Rtbpcext
arse probebly represestng ormagroinans of the plasma
monbrum [a the ol m the Jower part of Gee pactrre,
reachon, product 8 coafioed 10 the plrrs menbrans

Thw o © Ont Lacpe ootz ich owt
Whearated ) Fyg ¢ Secdon stawng with Jemd crve X
14.000 Coe 3

Fg & Samw trestme s Fig 7 Porboos of ) cel e

Prodect w locawsd over te plass membrune m all the

frre-
gular shape of the cells, and nucka with smooth
outfime. The of the pormal
viries with localintion within (he tmme, and
differences in the descrmptions are noted between
aothors who haes described thess cells (10, 11 13
16).
Our study revealid the ocourrence of two distinet
types of cells in the tomor tssue One type ciearly
and Ay
wns termed achoodrocyiedikes. Thess ceils evi-
dendty correspond to the bulk of tamor eefh

:
|
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indimﬂumastowhu.huthhmmdbyﬁxsbuof
mononuciear cells or by amitotk. divrtron of nucle
are lecking,
Ituwd]know[mmligmmhmcopkohan
tians that the type of chondrosarcoma studied in the
present report often  contains  multinucleated
(usnally binucieated) cells. The findings indicats that
such muftinucleated cells may correspond both to
chondrocyte-like cells and mitochondrm-rich ones,
Thelauertmdtobehmethmlhecbmdmcylc
Ifke cells and also often to contain more than two
muctel Thus it is appropriate 1o refer to them as
ghant cals.
Multinuciented giant cells are characteristic feats
res of a usually benign chondromatous tumor — the
chondroblastoma. Levine and Bensch (9) have
described the salient features of this tumor and
conclude that there may be two histogenetically
separate types of gant cells in these tumors ~
osteoclast like ones and multinucleated tumor cells.
The large multinuciented cells in the chondrosarco-
mas studied by us were smaller than osteoclasts,
contsined fewer nucky, Iacked & distinet brush
border and were devoud of a lysosomal apparatus
T b that In Furthermore, 1t
appeared that the »giant cellse in the chondrosarco-
ma were chasely related to mononuciear mitochon-
driarich cells. The latter had tmall and few
lysosomes and there was no indration that they
represented macrophages or monocytes. Such cells
are kinown to be precursors of osteoctasts Thus, we
conclude that the large multinucleated celly in the
chondrosarcomas probably did not represent osteoc
lasts but rather troe tumor cells. Nether the
mitochondria-rich cells nor the large multinucleated
cells bear any striking resemblance to the chondrob-
lasts described in chondroblastomas or to other calls
cbserved 1n wchondrogarcoma varmts« (2
Clues to the histogenesis of different tumor cells
can sometimes bc obtalned fron hhtochemical
xtudies. Charecteristic localizations of ATPase and
ponspecific alkaline phosphatsse are noted 1n
various types of bone cells (5 6) Thus, alkaline
phosph has been ¢ rated to be present
;mﬂnphm]& membrans of chondroblasts and
choadrocytes. In this respect there i no difference
between the neoplastic cells in the chondrosarcomas
und the normal cells, Furthermore, the two types of
or cells appear to be similar with regard to the
Jocalization of the enzyme, although there may be
dfferences.

Tubklmmmrbuammtkwwhdwm typamm
Jocalmation of ATPase in dfferent

ning the o and Includes ths results of the
Wmuudymncu'nhnthndmndfmm“ﬂ’

TABLE | Compartson of the Fise Stractersl Laxts
tiant of Mg+~ ATFase in Different Typer f N
Neoplastic Cells ix Calofied Thoow

Type of cell

(o bresh
barder)

Chondrosarcoma
Chondroblast-1ike
Mbtochondria-rich +
Glant cell timoe of bome</

chondroblasts nor chondrocytes show the po
of ATPass in ssochation with the plaszt o2
rane. However immature matrx formmg

®
This hrvestrgation has been aided by grang fro®
Swedcak Cancer Sockety (projects number 617 B768
and 617 BY7-06A)
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ABSENCE OF ASSOCIATION BETWEEN
OESTROGEN RECEPTOR CONTENT AND IN VITRO
OESTROGEN SENSITIVITY IN HUMAN
BREAST CANCER

H SKOVGAARD POULSEN

L Axrhos Coumty
mammwmmmdm
™ Hospetal, Axrhus Denmark

Poateen, Sk guard, H Abeence of smocston betnon

seomyrvy m prema brest caocey Acs path

eootent 1nd m YO DexTOEeR

owtrogen-ceceptor
kTobiol kand Set. A, #6 169171 1978

recepAOr-pagaisve DODONT thow ad DELTOEEN RsITTAY I Tar0
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W St plard Powiacn. The Imtaoate of Crocer Reseurch, Radrwnairionss, Norrebrogade 44 DX-3000
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Asrion C

Reerved 10077 Accgped 265 77
Ut n geoerally sstumed thl the misrachon
betwern octrogen And ocsirogen-cesponrre ot 13
Rl Destro-

Saemsl W the control of ywmonr-cefl problerstion
minp

A viro, Lppmeen & Bokorm (4) v e shown that gm
Co3tiog buman breax, cefl bne
50 contamed oeRTORED recEplons. but o bas aever
ltcnmu&?cdmhrum‘mhahmbe
tapeed the et of oetropen on in vero
Nﬁamnwmwwmm

In ocder to fovertigate the i viro retationshm
betwemn thaie two puameer, the

Cultrvated, o the inflaesce of omtropm m
triiaerd thygudine (JH-THR) upeake wae detersms.
Ded.

MATERIALS AND METHODS

Laaid

Rrewt-cusoer twhw (rom 15 comecutive patients vae
o w21 atad for extrogen sexmarmy afius 24 bousrs of
= 7o ot stice The sacond portiog w e

ToX %3 CHRITYRD TICIPAON Content vetgied
Cudrure Procedere

The mehod sppied b dexcribed chwshere As K fas
bz chore n tiae the horrmosal effact o JH TAR sparke
'mm“m“ﬂMnumm



explantation (8) the tumour blopsies were cultivated for
this period before the effect of 17 beta-estrudiod (10-%
M} an 3H TdR uptake was tepted,

Briefly smal! thoue fragments (approv. 0.5 mm")
were cuftivated In 10 ol test tubes conuinimg MEM
supplemented with foeta! calf serum to & concentratian of
S per cent in an stmosphere of 95 per cent humldified ar
and § per cent CO2 17-betn-oestradiol was added 30
some cultures when they were sct up apd 24 hours after
explantation IH thymidine was added 10 the cultures for
one hour

The resulis were expressed in terms of counts per
minuge per myg protein (CPV/mg protein). As the results
may not be pormally detribated, the mesn values of
controls and hormone treated cultures weye compared by
means of the non-parametric Mann-W hitney test

Oestragen Receptor Assay

The tissuc was minced with a pair of scivsory, cooted in
liquid nitrogen, and h In 2 Schwi
(Retch W est Germany) The bomogenate was weighed
and suspended 1n & threefold volume of TE baffer (Tris
10 mM EDTA [ S mM NaNj 1 0m\ pH 7 4% After
centrifugation of the bomogerate at 100 000 gand 4 C
(Beckman Spinco ulracentsifugs 1.50) for | bour the
Cytosol wat assayed for the amount of high affinity
receptors by the method of Mester et af (1) Fehertv eral
(3} and modified by Daehnfeids (1)

Briefly the supcrnatants were incubated ar 0° C with
five of 3H [7-betr diod ranging
from 72%10°% M t0 2.9x 10710 M for 2 bours fin
duplicates). The incubation with JH 17-beta-ocstradiol
was (crminated by sdding dextran<oated charcoal
nispension Afler adsorpuon {or 30 minutes at 0° C the
charcoal wat spun down and 200 pl of the superpatant
was counted for ty by Lquid scuntul
Quench correctron was performed by the channel rato
method To cosrert for deficeent sdsorpbion controls
were uted contammg JH [ 7-bem-oestradiol, TKE bufler
ad bovine afpummn The cimts from these were
subtracted from expenmenta] vafoes The bxdiog
capaciires were read from a Scatchard plot which maket
posuble a correction of umpecific bindmg of 3H 17
betm-oestradrol as well #5 a determinaton of ha vatues
(dissociation constants) When the resulis were scattered
along » strarght e with po slope (umprafic bioding) or
oo sgnificnt tioding was recorded the tumonrs were
defloed as wreceptor negativew and tumours were defined
wToeplor pontfes when the bioting reuls were
wattered aloog 4 slopmng straght Hoe [nrtlal stodies
(Potsem unpubleshed) showed that the bindmg capacries
and the Ka values could be esnmated with an sccuracy of

10-12%

Teawwe Dustributior of Ocutrogen Keceptors
A already merboned, one porton of etch tamour
ey ed for Teceptor

imaﬂmwhmmﬂwmﬂ)eln
vitro 1H TR aptake. Ths approach Presciposcs (st
e mn‘mmmdmﬂhmdtnlrﬂul\’dy
mmwmmmm In order to

TABLE | Comparison of the Oestragen Recqae (o
(ER) of 1o Fortlonts of the Saxoe Trevmr it 5 fanr

Breast Tuemoury

Poction No. | Partin e 1

Tamour ER B’
No " mol oestrogen I w0l gt
bound/mg protem b/ ooy prox

t Q 0

2 0 ¢

3 43 H

4 0 ]

3 L} 0

fmol = 10713 mol.

test this assymption, each of five mumoors were dn
lato two portions. and the cestrogen reephy @F
wat asgayed In each portion From Tabie | ks

oestrogen
Justiftablé to use one portion of a Tumom et
oestrogen-receptor deterpumtion and the alber f0
for ostrogen sensttivity in viro.

RESULTS

From Table 2 it appears that bresst-cncef &
from 9 out of 20 petients contained oest
receptocs. Four of these were ocstrogen-seast™
vitro Ope receptor negative tumour &isa st
mmmmmmmvmmhwn‘
dissocation constants) varkd from 10+ M
101" M which means (ht the Dandmg 9
(oestrogen receptor) has a very strong affind
ocestrogen Further as appears from Table 2 ®
I 10 significant difference in the hg values b
oestrogen-sensitive and pon sepsitive mmoe™
nally po relation was demonsirated betwel
tuding capacty (expressad s { mol bound o5t
pen/mg Supernmant peotein) and the oes™

sensninty

TWhen tested with Fishers exect test, st
evidence could Dot bo demonstrmed betwel
presence of pestrogen receprors #nd B ¥
oestrogen semsitevity (P>0 10)

DISCUSSION

A number of ofections may be rased against !
method applied in the present study

| As dscussed elsewhere (8) the in vitro DY
wynthesezing celis may nod be representatrve of t
whot tumour-cell proliferstron In order to
mize the possibility of seiective cell prodiferatoa {
culture penod wis restricted to 24 houns.
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2 It & coocenable thst oCSYOEEN recepors It
ot from the cefts m viro However Lippewst et af
4 5) bne whows thay bormone Teoeplorns ST
sesenved event m foag-term cultures

3 The posmbildy that the ocstrogen receptor
omem & une enty dstribueed m dufferent parts of
be xame turnour 1 contracicied by the obwervatons
presenced m Table 1

4 Concenably the presene of esdogenous
cesupgen buy sopprem the an Ay of hormone
wiled 1o the culiore meduwm However m the

o serutn iy o gute of the fact that ro
OLrogen recrrtors could be demomstrated A the

¢ mo sgmicant dffertnce ™ SH-tymndmne vptake lo hormons freied Cuftoret coepared w0 coatrolt

petient wa 20 yoars pest mxnopemse and had
Tecened no hormanal therapy before tbe vestips
o, ¥ seems unlikety that the negatrrity of the
receptors could be doe to the receptors being
blocked by endogenous bormooe.

5 One or more unknown factors may co-operate
with oestrogen 1 m Yo profiferation regulstion
Jo apmmentally mduced hormo
mamrmary tnmours Dao & Swtha (2) have shown
the ibe presence of snenl hormones B oa
preeondnion for fn virp DNA symbent W &
pombis that content of st

TecEXOns
conchusion mos of course be evalmmied In the
of the bimited experiments! material Farity el
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y needed before the role of oestrogen
fn the In vitro proliferation of breast
cancer tissue can be definftely determined, Of
central Importance for this problem 1s the question
whether ocstrogen receptors are specific in all
human breast tumours. Current experiments in our
laboratory are focused on this question.
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HUMAN MALIGNANT LYMPHOMAS IN VITRO

Characterization of Biopry Cells and Establishment of Permaneny Cell Lines

C SUNDSTROM = K. NILSSON

demm“wm Unrrery of Uppuh, Uppsala, Sweden

Saodstrom, C & Nisoo, X Homan sshymemt hymphormes o Yo Acts path wkrotad  scand.
Sea A 85 173-184 1978
A scrmm of $8 baoproms (rom chiferent types of
caiore experiments and darmg prodosged

maitprant e in
growth i sire The ooty of the fymphocy te Hrmphoos
coprased aaface mmonoglobulm, tuher m manoclosal of

Hodfkm drwase The tamor lmee wers all EB\ pesome negsne
kev wortk Lympbomas, baman malignent. eefl lioes

C Seochirom. W afkenherg Lihoaoe PO Bot 562, 5-751 .2 Uppah Sseder

Recned 4n 77 Aceted 31177

The taokgy 4 vurrs of Doo-Burksns fymphomas
bat been the subgect of several reports previousty
Sorne of these bave dealt with swrface characters-
3. 16 B end Thymphocyte markers of freh
apsy oefh 1o <hontteam adftore (1 5 6 9 19 23
30 31 34 47 78) Others conceroed the extabinh.

ment and chanaerzatnon of permanent by mphokd
ol hnes (7 8 12,13 18 3235 50 55 56 60
61 65 63 79 30 $I) Attempts o canfy the
edclogy of noe-Burkat by mpharmas bave

COOKETLTR-
ted om the scarch for Epwews-Bary virus (EBV) Q4
8 40 &4 1

Tt aan be concuded from the above smches that,
) fymphocyne tymphom{LL) b 3 homogeneou
roup Wth retpect 10 the t11 /1 featores. Virally
al popsies huve thown B-cell charscteristics,

poe-neoplnae B-tymphoblasiond ol {lpes (LCL)
bxs been high (11 $6 63 T 20 Dr only two LI,



and four HL hnes have been documented {13 61
79F ¢) EBV dots oot se=m 1o be assocuted with
non Burkrit ymphomas In no mstance has a tumor
beenfoundmcmyEmL-m-anudmmtmm
(EBNA) or EBV genome as examined by sensine
nuclefc acid hybtidization techruque {for 3 revien

see Aein 41} ) po convinaing evidence of a C-ype

viral etiology been presented although »footprints«
of putative RNA viruses have been camed 10 be
present 1 several lymphoma beopsies by the
Spiegpeiman group

In this study we report our experience with
biopsy cells 1n short and long-term in vitro culture
from hrstologxally different types of Iymphomas
obtained from a seres of 55 unselected mauenis. The
Cells were characterized in short term culture with
regard (o morphology growth H-thymsdine incor

washed In medfum nd icnbated for 435w 2 g e
medium conminug Qlf terem nd gt Thew,
were then pefleted by kow-speed cenmfgeoe i pr
supermatant analyzed for Bop

Production of Ly socyme

Lysozyme production was quntintzd 15 dead[$
by the Microocns Ihysoplate techmaoe 650 By
Iysozyme (Sigms Chemuals, St Lomt, Mo S0
wed a5 sandsrd  Concentrated supermans for
producing and pon-prodocmg estabixhed ceD bvs (%
79) were used as coptrols.

DNA Sy nrhesis

M s maidine labelimg 3 x 108 lving cels k) b2
of F 10 medizm supplemented with 10% pexbo e
serum were incubared for 60 min a1 +3PCmt
pumkified 5% CO-a alr atmophere Then 8 old
PBRS I {spexifi acnp

Poraton, presence of EBNA and proth
i fob B~microglobulm and lysozyme.

Long term cultures were initiated with the aim of

establishing permanent cell lines. This paper conta
1ns & descripuon of the 22 dernved lines, with special
feference (o the queston of w hether they originated
from tumor ceils or non-tumor cells present 1n the
explants

MATERIAL AND METHODS

Twmor Maserial

Forty-five surgical blopmes and 10 pleural or
peritoneal effosions from maligram tymphomas were
cammed The biopsy materal conprised 38 tumorous
lymph podex, three spleens. o tonuls and tumor
mfiapons 1o one thyroid and one submandibufar
¢land The histo-mathologrcal clasdficavon was made
independently by (he authars and at least onc other
pathologtst, according to Rappapont (71) and Lukes et al
(51} The biopsies were samporied (o the aboratory 1
culture medium Tumor cell effusions were transported
without further vzaiment Bwpnes were saqipehed mto
fucces and the cut surfaces scraped 1o obtun a tumor cdl
mrpenuon o caltire mednun. Parts of the bopsics were
cut oo gpprox | mm® paecex for wse m Spongosian gnd
cultarex (see below) Cells 1n efTusions w cre harvested by

(1 x G)or centr 400 x G 10

min) The oall pellet was then suspended In culture
medinm Effunops coatusamg a sguficant amount of
eytiocytes wert conmfuged on a Ficolk-lsopaque
nmmwwrdmﬂol&anm(ll Fimally the viabiity of
the suspended tumor cells was extimated wath the trypan
blue exclusion method
Cefl Surface [mmioglobulla

Surfact localzed immunogiobatin (S-Ig} was determi
wdb,mamfmmumnuaz‘mudeuﬂaﬁ(ﬁl 79)

L
hndmbﬂ@’lm’:“’fw PR "

o by rdeimmononey (16) Brefly [0¢ celis mere

of

was added apd the cultirss were mcnbated for e
60 min ar + 37 C Labeiting index (L1) was desrooe’
by actorsdiopraphy fn each sest, cells haneusd bme
thmically growing oposcrc cell foss (U3
Bm U-698 M U-937 K 562, CCRFCE\) wx
inctuded a3 references. In these hmes LI rangsd epze
22-58%

Comp Ltd. Loodon) Armr-dried shdes wete then waded
in PES and fixsd In methanok acrtic aod DI &
sutoradioprams prepared as described (59) Tuo %
rand cells ® ere couned Lo detormms the lapelin, B4
(Ln

hon neoplastic commrels Neorncoplacc haoped
cefls from fh ¢ different sources were sdd peryb
uoodtympbomnﬁombambmm(nn!
from panents with beteropsde mbody powtne
tous monoaucleates (21 cell from a normal hymph 8
{3} and fror nodes wrth noo-tpeath a
and. fioally lympbocyts from two normal thyoT™
5)

Epusein Barr Suclegr Antipen

EB\ assocated complement fixing nucear anty
(EBNA) waa tsied according @0 Reedman apd ket
(72) Reapents were landly provided be Dr GorF
Kiern. Stockhalm Each test mcuded ons negsthe
two poxtive control sera Rays cadls (69) axd U-698 03
{42, 61) were wsed xt positne and pegathe

respactively

Cultpre Methods N
Grid culreres Solid mumor preces (approx § ek
were lncubated an top of Spongo<tan Vahd
Sweden) grids as dercriber eartier (581 When an effow®
was the sarprg material cells were han L)
centmfogation, re sespended 10 02-05 mt of FI¢
tedmm, and gipertad 1010 Spongostan pelsun form ™
top of the stalnfexs stedd grids. The grids were
im & humidified 5% CORp-ar ammospbere &t + 37 C



1 60 Em \acton Pen dsbes (None, Roakide,

RESULTS

AMorpholagica! Clarsificanon
The hi ) dregnosts and sex dustriba

NN, srvtemeried wizh 10% oesborm qlf serom
BCS) and emtbaotcs (100 [U-peniciim/ml. 50 pg
eyvencm/ml. 125 g smpboiericm B/mi) was
dieged e wedkly At medom rencwal the spent

Nk

sy 7 of the ahove ty pes of feader cells One thurd of
= ordry i the flasks s renew ed thice W erkly

The marphology of temor cally. therr growth paikTn
o wpetwon snd hty reteton to fecder oxls were
Bixarad af regelar mervaly i o e IECTOSCOPY.
Laz. % ezt Gerrmy) The appearance of cells other
30 wmor 8 wey aho nowd Each cuftore wes
ko & watd & permmnent cell hoe biad been extbinbed

Gk Coner
The primary prowth o of the tumor cell sexpensan
% mled @ seerwed cases Towal ol namper Wk
Soxtmd by o Celoscope 02 (AB Lars Lpmgbern
ek, Smeden) and vibilcy by te mpen b
Clnon wetd Several purajed] Erienmeyer Ok
TN nert maed m each case {109 cribs/ml m %0
= N wd wxthoat feeder cells (glal celi) The
:d-m(}{mx F10) was sopplemenced with 104
DO er 10% feal calf gern The betling adex ® a5
M thxse caaes 23 deacribed above

tion in the 55 tumors are summarzed m Table |
Twenty nine LL, I | HL and 15 cases of Hodgkin's
drsense (HD) were imvestigated The LL and HL
were mostly of the diffuse, poorty-differentated
type, 23 and 10 cesex, respectively In the HD cases
the mixed type predommated

Functiona! Charecterntics of Bopyy Cells
Surface immunogiobulia (S Ip) (Table 2). 313
was desectable in 11/18 LL baopnes. In fhve of these
cxses the S-1g proflie indated » monocional tamaor
winle in the other cases a b or polycional pattern
was found. Out of eght #L four were S-Ig posaine.
Two of these had & monocional pattern. [n caso 878
almost all cafhs (95100 %) were stuned by antf y
pand  «od 37% by ant-A m a fifth case (1077)
ouly a fraction of the celis (30%) expressed Light
chalms of type A fw D cases were investigated
Owmg 1o the cxlenAve contamimanon of rescirve
cells m these cases the poiyclonal S-Ig patiern wis
oot conctonre

Production of Br- microghobulin (Fig 1), Compe
red to the by novmal tymph pode and
toosi] cefls (62) the LL (mean 54 range 6-153 ng/3
X 107 cefts/4% h) and D beopsses (mexn 86 range
12 202 ng/5 x 10* celis/48 1) produced equive-
Jeat aoounts of rp The six 4L bopses produced

TMLE | Tout Minsrmt of i extigured maliqans L oypicmmes and Moss Vaabat, in Timor Cell Sxspensions
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and four HL lines have been documented (13 61
79) ¢) EBV does not seem to be assocated with
oon Burknit lymphomas, in no instance has a tumor
been found to carry Epstein Barr nuckear antigen
(EBNA) or EBV genome as examined by sensiive
nuclerc acid hybridzation technique (for & review
see Klen 41), d} no convincing evidencs of a C-type
viral etlology been presented although »footprintse
of putative RNA viruses have been claimed 10 be
present in severnl Iymphoma biopsies by the
Spiegelman group

In this study we report our experience with
bropsy cells in short and long term In 1ifro culture
from histologxally dilferent types of lymphomuas
obtaned from a series of 55 unselected patients The
celts were characterized 1n short term culture with
regard to morphology growth SH-thymidine incor
poration, presence of EBNA and production of
f b f~microglobulin  and lysazyme
Long term culwres were initmted with the alm of
establishing permanent cell ines. This paper conta
10 a description of the 22 dern ed lines, with special
reference to the question of whether they onginated
from tumor cells or non tumor cefls present 1n the

explants.
MATERIAL AND METHODS

Tumor Material
Forty five surjical bwopses and 10 pkural or
perftoneal from lymph were
cxanmuned. The biopsy matertal coraprised I8 twumorous
tymph podes, three spicens, (wo tonsis sod tumor
wflirapons in one thyrosd and ope submandibular
ghand The histo-patbologxal dasuficauon was made
independently by the authors and at keast one other
to R 1(71)and Lukes et a]
{51) The bropsies were tramsported to the laboratory
cuture medium Tomor cell effusions were transported
without further Bopsics were ato
preces and the cut surfaces scraped to obtain & tumor ceil
suspenmon 10 culture medium Parts of the bropsies were
cut into approx } mm? peeces for we 10 Spongostan grd
caltures (sce below) Cells in efTunons were harvested by
4 x Gor fi {400 x G 10
min) The cell pelict was then suspended in culture
medrum. Effusions contaunimg & sigrficant amount of
oythrocytes were cenmrifuged on 2 Ficoll Lsopaque
p;dmtncmrdm;mﬂaynmw Fimlly the vuabilrty of
mgaupcndcdmmwadhmmmamdmmmu-ym

bine exclusion method

Cell Surface [mmunogiobulin
Surfz: localired immunoglobalin (S-ig) was determe
mdbylmhmmmumﬂuamudumcd(ﬂ 790

Production of f1-microgiokadin
Production of pr-micregiobutla (Brw w-:: quutiat
ed by radioimmunoessay (16 Brefly 106 oclls were

washed in medium fnd incubeed for 48 b 2mibe
medium containing calf serum end emrdlons Theet, -
were thea pelleted by low-speed centriiopmos ol & E
supernmaant analyzed for frp

Froduction of Lyt0-vme

Lysozyme prodoction was quaantsted s deodd (7
by the AMicrococrus Iysoplate techuique #8 Eg
Iysozyme (Slgme Chermaak, St Louk, Mo U
used a1 sandard. Concentrtted mpormoms b -
prodocng and non-producing establrshed el jas (W
79) were used s controls.

DA Siatheats
3H thmidine kabeiling 2 x 106 Inmgocdbeiic

of F 10 medrum mupplemented with 10% newbonal

serum were incubated for 60 mn &t +37° Cm1
bumsdified 5% COm-alr-stmenphere Then 01
PBS containing 2,Cl of H-thymidine (specific sy §
Ct/mmal} (Radiochemical Centre, Amersm, Fpm
was edded and the cultures were ncabated for mx
60 min at +37° C Labelling index (L) was deiermoad
by sutoradiography In each tesi, oells hanesd I
logarithmically growing bematoporete cell Lmes (L 35
Bm U-698 M U937 h 561 CCRFCEM)
included a3 references. In these lines LI anged bersest
22-58%

Awtorodiopraphy Cells were sipewred onlo oo™
scope shides in a cytocentrifuge (Shandon Sorske
Comp Lid.. London) Aur-dried sixdes were then 3508
fn PES and fired in methanol scetic sad (1) wd
autordiogramm prepared as described (59) Two g%
sa0d celly were counted (o determne the labellog 5
w
Now mevplassic comtrols  Nomocoptsie hpbal
cells from flve dufferent soarces were smdied.
blood Iymphocyter from bealthy biood dooors (1) e

postrve
{42, 61) were used as pomtve and Degairve
respectrvely

Caltxre Methods
Grid caliures ol tumor pecces (approx | o)
were incubated on top of (Feromn, Malmo,
Sweden) grids 23 describer earhier (58) W hen aa elfuson
was the suring materal cels wers barvesied bY
centrifugation. resuspended m 0205 mi of F 10
foam o

geiatm
top of the staintess sicel grids The grids wero Incubaied
10 & humadified §% COxo-air atmosphere st +37° C
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Urptecrte Hetroerte  Hospkind  Mom meslgsant
Fiethemas hragheas dweass  hrmph rode

Fg 1 Prodocnos of $rmcrogiobstm (ng/$ x 103
ool X 4% b by dafferent lympbiomas and control ymph
+ nedes

hmphomas vaned between |2 and
ﬂ\emmnnjllLumuhhlndl
|‘7lni9l‘\:l.lhﬂer‘um
p\:b\tr\lht‘l"llﬁolﬂ,l Of the comred
mmmmmryw elk
ranging from 0 1-0 3, Thu;nm-c::-nh
ofecows fanged from 0 1-) 38

differemneg
P2 Of the
hgh L1431 0

The cells from & normal iymph nods had the LI
05% Two normal thymuses gave the Lls 2 4 and
75% Four Iymph nodes with noo-specific lymph
adenicls thowed L5 ranging between 0 8-23%
EBNA The presence of EBNA was tested in the
tumor-cell suspension of 33 Iymphonses (23 LL. 7
HL and 3 HD) AT cases exoept coe, an HD type
Tymphocytic depletion, were negatrve In the excep-
thoral tumor the posithve cefhs were relatively large-
sized, but whether they wete tumor cells or
B alls

the mmor conld not be determined. Five control
Iymph nodes with poo-<pecific lymphadearths were
all pegative

Ix vitro Culttvation

Idual coil viability Whea the tumor<ell supen-
w00 had been prepared the cell viabilty varied
greatly (60-100%) between the tumors The mean
mitial cell vability for the different types of
tymphomes o1 grven in Table | Mo significant
differences were observed between the well<hffe-
rentated and the poorly-ciffereriated L1 and HL
cases In the cases of HD wbere a low viabibty was
found, » nclectve denth of Large cells wes poted



TABLE 2 Swrface I bulin Pattern in Mall Lymph Biogxy Cels
Dupaces’ Perceatsge of ceftv
Wiopry or effysion No Fly o ol pome N Imcrprees
Lymphocy . hy mpkeenrs
:;’; gm : o L« 7 ) 15 Tamor ool probadiy [N1
92 DWD - i o 4 Rohdmimon
m ~ 0 w1l 3 [ 0 Temorcet protabiy S s
basd bPD K] 0 3 2 ¢ S Twworc probah Sgsgre
NPD ] [ [T 3 5 Sl profiie of comrrmen
Iy mpbocy ey b o pabe §1
negant
935 DWD 5 0 m 1 3 7 10 Twemor cels S-g segane
936 NPD 37 4 moon 1 13 Pohdenal
215 DPDGncent 4 T ™ 1 Q 4 4 Tomsorceh8 lgnegane
10°0 NPD o 3 o 1 n 4 32 Polychoal paters
1063 DPD 90 noon 39 $4 Tumor cell probabh By @
Oouctona| pacters)
1049 NPD (prevral efliron} L [ [ [ 71 1] 3 Tormor cell M
1114 DPD x 0 ¢ <l 100 0 100 Tumor ecth e\
1133 DPD (pieural effisson) 100 [} 0 <1 98 <1 9 Tomarcely kML
1138 DPD (pewral effnaon) 100 <! o 100 0 <! 100 Tewor e GL
1147 DFD [BOSE 60 1N <)O) 2R 1N 10(17) Teomor crih protabty A4
{probebly
1148 DPD <1 0 [ [ 0 0 TumorccihSpapme
1152 DPD (pdearal efTeon) 2 ot n L n nt = T mor ceiis probably 5 s
1165 DID 1 (< (<} Q29 (s 0 (25 Pohconal paxTk
Hesmocy pe | mphomart
89 d T m 0 m [} 0 9% Temorcdh 1
118 ddffwe = 0 w9 100 17 Temored
910 podudar (pearal effoaon) 0 [ n 0 1] 0 o Tamor celhs S-1 popmme
934 il 1 0 m 7 4 103 4 sy of
Ml "ﬂ;mnumﬂ
937 duffire (pheurad efTusion) ~ 0 0o s& Iz 4 21 Sy profinof cosmmemtry el
b mphocy e wrmor ool probIt
Sg negaine
1077 diffwse ] 0 [ 4 0 L] 0 Sometumerechiprotelly &
comammeng womd
1145 diffine 7 0 ° s [} 4 Sigprofeo
b gy . o e § [g e
1166 diffine (pieural efTuwoa) a5 W 0 48 (60) (<1} Twoor ccfhprobaty UM
Rvitel 0 [] " a Erconckren & paricrt
351 pon-pee hmphadeniin ot o ll
ot b3 m [} L o Sigpostn o
"

s P clonal peaer?

#74 mow-pec ymphadeniie a

at POttt
) DWD  iffuse well-cafferemated DPD
) Figores wxhis paresthoues oadione pesceniagt

ounts of prp {mean 127 range 19 100
nglS x 10° cells/48 1) comparable to what
produced by LCL and PHA stimutated tonsd celis
(62) and the non neoplastic Iymph nodes m thrs
study No difference was noted between production
in S-Ig positive and S-1g negative LL and HL aGres
Initml cell viability and L1 did not scem 1o influence

the rate of py-p production
Production of Irseymé The produvtion of
to the growth medium was tested 1n eight
Iyraphomas. In the six diffuse. poorly-differentated
HL (one 518 negative, one Slg

pasitive) o production w3 detected  The positve

larger ami

@ffine poorly-diffrrnisted NP sodubr poorly:
of pov cefhs after pres Kows I PRIAOR and mubanon for

Us

contral line. produced tysozymme (10 g/ 107 eelte X
48 h) white U 766 Bl 595 & 567 and Daudi »¢T®
ucers. in agreement with previoustt

all pon-prod
reported findings 70 19

Other Characteristics
DNA 5 aohesls in priman (umor cell saspemsiots
(Fig 2) IulJ:reg‘rmrpquLthl:L]\lrh:dbc(‘ttn
the extremes 04 and (42% (mean 3% T
varation was greatest amoag the diffuse poorty
differentmted lymphomas (range 0 4-14 2%) Tee
wo diffuse, highly-differentiated Tymphomas bad
Lis 11 and 18% The four nodular  poorly
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Uptooye  Rmbomyts  Hedpios  Hom mekpuent
Iymphomsn (mapbtrmes dMAste  lymph wede
1 Producooe of pramcroplobuine (ng/3 % 108

Fa
ortis % 43 ) by cufSerent tymaphomes #nd control 1Fmp
node.

. b 3
Cymphotytic Hertiocytse  Mom mskgmant
fhepbomat bephomus bmoh nodss

Ny 2 labcliong odes m KT
jdbi n &t hymphomm and

adlerentnied by vared between 12 and
T8 Of the fhe coemined HL thres exhibed &
hagh 11010 147 and 9 1%L while tno cases
Bt Sovner vadues (12 and 02%) OF the cprd
ook Aol Hood hy phocytes gne Lic
raapny from 0 1-0 3% The [1s m patwests with
Mmm(mul-u\

Tt calis from o aormal bymph node had the L1
0.5% Two norma! tiymuacs gave he Ls 24 and
15% Four ymph modes wiih Vel
+ Lis ranging betwern 0 3-2.8%
EBNA The presence of ERNA was tested In the
ramor-cel) suspension of 33 tympbomas (23 L1 7
HL and 3 HD)L All cises excipt one, 1 HD bpe
tympbocytic depietion, were pegative. 1 the exoep-
Thopal tumer the possiye cts were relatively g
shrd, but whether they were tupor ofs o
4 B itk ey

e tumor coukd Dot be determined Five control
Iymph nods with non-peciic tympbadenitis were
all negatree.

In sitro Culthationt

Tranad o] s iabifie When the tumof-cell auspen-
son had been premmred the ol vihliy vaned
grently (60~100%) berween the tumors. The mam
til =l viabiliy for the differemt typs of
fymphomst 15 gnen tn Table 1 Mo siguificent
dufferences were obaerved verwetn the well-deffe-
rentuted and the poorty-dfferentiated LL and HL
csex. In the coses of HD where 8 low viahlity was

baich 1o vme,

yidkded 3 homogenoy

ton was found m nodytar LL. The #L genenfly
dustodged barpe round tumar cells from the gridy,
hoch ke poorty-dfferentmted 1L & not comp
and sdhered Joosely to fecder ceffs 1o 2 few coses,
hawerer (e g Diopsy 937) the tmmoc celis vart

Tosembled



TABLE 3 EsteNishmens of Fermanent Cell Lines during Long-Term Culture of Malignant Lurphres

Diagnaosis

Na. of biopsies
effusions

No of estabiished cofl et (V)
LCL Lymphom s

Lymphocyuc lymphomas
Diffuse wefl duT
Dnffuse poorly dul
Nodalar poorly diff

Hisuocytie (ymphomas
Diffuse
Nodalar

Hodgkin s disease
Lymphocytic predonumance
Nodular sclerosis
Mixed ceftularity
Lymphocytic depletion

2
1
17
4

8(36%) 0%
[

s
3

Total

BN}

plastic and glass surfaces, were markedly fraglle
and dd not survive more than few days in the
cultures. The production of fymphocytes, however
continued for 4 § weeks, after which time lymphob-
lastold cells overgrew other cell types in the gnd
cultures.

Optimal condittons for the sunhial In vitro of

biopsy cefls The advantage of feeder cells present in
the cultures was mnvariably observed. This prompted
us to study the influence of feeder cells different
sera and culture techniques on the proliferation of
the tumor cells more systematically In a serres of
biopsies the microplate technkque described by
Epstein and Kaplar (13) was used to study the effect
on the survival of tumor cells by differens sera
(horse, sheep fetal call newborn calf reindeer

rabblt chicken and human serum bovine amnsotic
fluld, lobster hemolymph). None of the sera used
was conspstently superior to the fetal calf serum In

selected cases different feeder ceils (allogeneic
fibroblasts or gha cells) in combination with two
different calf semn (newborn and fetal) were compa

red. A varmble response to these conditions, agan

dermonstrating the indrviduality of eech tumor with

Fiy 3 The dufferent phases the extsblhment

onhe}ympmuclmhom line U-698

2) The cell population produced from grids on day 7
T :rwmmndmdnﬂhmboaﬂywrwd«cdh
A few smll Iymphocytes are
b) After 2 weeks only saarce

@) The esaablished line U-698 aft
coraposed of celts kientlal 10 the

from the grds

present
tumor cells remained
ter 8 weeks The line is
cells mathalty produced

178

/4

ey L,




Fre 4 Drfterent phave precedieg te establatment of
e LCL U TO4

b) A fen umor cells revaoung afier ) wecks. loceely
adbenog 1 the Seeter oetts

) Te cuabinbed LCL U704 after ¢ wacks wih

pohypomal oftea pear-baped ool adbertag to feeder
ceils or secn @ chomp

Lomp-term cwlrure Forty of the 55 tamors were
cahnaind for penods etceedmy 2 mouths Tabke 3

Mostrates tho froquency of establubed cil fmet.

mﬁmﬂmmmmma
tbe LCL fype. The three lymphoma Hoes werc
dertved from two difme, poorty-differentisted LL
(U692 smd U-715) and one diffuse, poordy
differentiated HL (U-937) Detalls concernmg the
establshment and characteristics of these cell Hnet
bave been publshed (42 61 79} Briefly after 2
penod of 2-3 wesks whth proncunced desth smooy
mmmmg[mmwﬂs
were observed Joosely attached o the feeder cefls.

shhoogh slow snd all three imes coold be
saccessfalty sobealtrented after 40-50 days (Fig. 3)
The growth of the lues remamed strictly dependent
on the presence of fecder cils for severs] montin
after the establsment
The LCL. which represent EBV-carrying, non-
B the

fomor
apants and cffimoms. have been  thoroughly
cluracterrred earher (63) The esshishoent of aa
LCL wis sgmafed by the sppearance of pesr
sbeped. huge cells with loog psendopodn a3 1
characteristic morphoiogc hallmark  These cells
were not observed m the cultures durmyg the earhest
phases of cultreation LOL celly were exrbent seen g
xmygie peripoketsc of free flouting cells and m small
colornes sttachg (o the feeder cells (M. 4) Later
perpolete celly detached 10 the medrurm, where the
myornty Grmed typxal comps. The forther sctrve
growth of these cells was imdaeased by & drop m
medwrm pH By thn trne the cell Uine coold be
elhoently sobentivated The majorty of the LCL
were derboed from HD cases where 10 o of 11

LCL were estabinded from the 22 crses of
LL (36% success axe) These were derned froe

Hodgkin 1y mphomat have et o ot-



TABLE 3 Establishment of Permarenmt Cell Lines diring Long Term Culture of Malignnt Lympbars

Diagnosis No of blopsies No of established cxfl s (\)
efTitions LCL Lyngphom

Lymphocytic lymphomas 22 1(36% }

DIfTuse well difT 1 0 o) g‘“

DufTuse poorly diff
Nodokr poorly diff

Histlocytic lymphomas
use
Nodular

Hodgkin s disease
Lymphocytkc predominance
Nodular sclerosrs
Mixed celtularity
Lymphocytic depletion

17
4

~

[N R

10(91%) 0

PRIV

2z

Tocal

19448%) 3%

plastic and glass surfaces, were markedly fragile,
and did not survive more than few days in the
cultures The production of lymphocytes, however
continued for 4 5 weeks after w hich time lymphob-
lastold cells overgrew other cell types 1 the grd
cultures.

Optimal conditions for the sunival in \itro of
biopsy crils The advantage of feeder cells present in
the cultures was invanably observed Thrs prompted
us to study the Influence of feeder cells, different
sera and culture techniques on the proliferation of
the tumor cells more systematically In & stres of
blopstes the microplate technique described by
Epstein and Raplan (13) was used to study the effect
on the survival of tumor cells by different sera
(horse sheep fetal calf newbomn calf reindeer
rabbit. chicken and human serum bovine amniotc
flud lobster hemolymph) Nooe of the serz used
was consistently superior to the fetal calf serum In
selected aases differemt feeder cells (allogenex
fibroblasts or glia ceils) {n combnation with two
different calf sera (newborn and fetal) were compa
red. A vanable response to these conditions again
demornstrating the indrviduality of each tumor with

Fig 3 The different pbases prmdxmﬂ;mw,hm‘
tym‘phocyuctympbomalme

:’:-':l’hl:ecdlpo\mllﬂmpmduwifmmn'ldsoudly7
Tumora-ﬂ:ammmdmdldhﬂ'ﬂomdylofccdacdu
A few small [ymphocytes are present ——

b) Afier 2 weeks only saarce tumor cels g
<) TlrmblhbcdllneU-é‘)!nﬂcrﬁm
mwormumwmmmmww

from the grds.




wems 10 confrm 1be divernifed origin of these
mmors. Explents from HD and to some cxterd alto
sodater LU yicdded & beterogencoat octl population
@ whch the tumor-cell popudaticn %as pot exuly
whentified In thesa cases no dunggushing festures
between the hympbomas and resctrve conditoms
sere obteryed except when n the HD cates Reed-
Seernberp-resemblmg cells were adentdied.

The study of fresh tumor cells froe malgnant

nxmg pon-neoplestc cells and the raped dewth of
wmor cell t wwro Obmowsly by the vse of

from data obtained i thes stody the presence of

advaniageons.

In contrast %o the low yieid of lympboma cell
tmes, LCL were frequently esablished This cos-
firms premous reporis {18 36 5% 60 63 62 31
tba LCL reachily becoene estabiished from explants
u(nﬂty-puu!tympham.q:acnnyﬁb

Ah.hanthcmLLudeLmufB—
Tympbocyse origin and therefore may CaTy recep-
tors for EBV (22, 38 54) o asyocanon with EBY
a5 revealed by the absence of EBNA (12), was found
m the tumors mvestigeted i ths stmdy The
presence of EBY recepaors on fumer etils does ot
bowcver fuply that they will be nfected when
eposed 10 ERY This m emdenced by the U698
cefts whch bne EBV recepaors (42) bat cannot be
sopernfected by EBV i wiro Ao, the patient
from which thrs cefl e anginated bad o pasitive
ati-EBV trter i seyum (Henle, personal communr-
cmtion) mdscxting a prenous miection The etceptio-
pal case of Hodgken 3 disosse (flymphocytic depietion
type) m which EBNA positn e cefls were seen m this
sindy = remarkable Akhough serologial sindies
(0 29 36 46 49 79) have sugpeped am
amocaton with EBV and this type of HD we
regard the findmyg 3 0o support for an cuotigical
roke of EBV fn HD since we have no evidence that
EBNA was preseot In wmor-cells snd not nos-
neoplastic cells

from Burkmi s
fymphoes (2. 3 14 21 39 43 53 63 69) Noo-
Burkm tymphomas onty farety seem @ gre e to
tue trmor o Two muor obstacka  seem 0
accoumt for (Ao One B the poor sum vl of tumaT
il ar vurro The ather ooe 13 the overgrowth of the
LCL type of cel Ime  Although 29 sttemprs were
tade. only thres tyrphoma tmes were exatinbed
Thre low frequency of mcces seems 0 be the
remerst

expelince
Aftbough %e e no precre explanaton for our
Socreysful estabishmens of shree

few facty may be of ngnificance The three mmors
from whachy these boes ongmuted weve a8 poorly
dilferennated Th-w\mrldnmdunodn-wy
e and bad # rapudhy Gl dmscal course due
to ahanced doreminaton The culture techmque
wod m ths @od)y the pelinn kam (Sporgosan)
end cukturs wechmque {55), bas been

Thn awdy wes (manchlly sopporsd by the 5 edisk
Cancer Soorn (promc o $5-BT305X0) The thitsd

| Anesbery A C & Lowp J C_Lymphocyse surface
characerxy m AmJ Med.

32 300-306, 1975

Rechet. J N Fiatorw P J Arsom, K K, G &

Sergk S monmoglobuii 1y athera and ghacesed-

Phosphate debydrogenae af eell markers m bz

hered iem B 5

Bex-dasar H Godbum N Godbtwm. T M,
e S Tl ] N Bewsick. 2 & Cohon, M

~

-

e 7 ast m our experence. the best aechnagoe abo
for estabrchiment of by

A complete
medeam (ams F 10 RPME 1640) Supplemented
wohalferumnas for Lhe sun rval aad
erowih of b ephoma oelin (61 79} Akg n endemt

np:dbmvhxyu:m wBurkur. mhnnu.h
a ikew
\I)’n;;tnm-(]n-w 75) Iot. J Cancer 19 27-3)

:
!
%

Tewkocytes from bood and
Lab lovest (sappd 97) 27

Browt I C Lehoene 5 & Schpmems y



several new classificntions (48 52) based on a
combmation of detailed cytological description and
characterization by immunological surface markers.
The most frequently used surface marker S
not only indkates B lymphocyte dertvation but akso
gves & hint of the clonality of the tumor The
majority of our diffuse and nodular LI, were Slg
positive, which conlirms previous reports (1 § 9
19 30 33 34 47 67 75 76) One difTiculty
encountered in our study was the evaluation of the
polyclonal S-Ig pattern found m approximately half
of the 8-Ig pasitive cuses. A polydonal paftern with
presence of two light chains was also observed bya
few other authors (5 76} There are several possible
explanations of this fact (3) Contaminatmg normal
lymphocytes may account for the polycional pat
tern. At least for the solid blopmes from non-
Hodgkin s lymphomas this is unlikely since accor
ding 1o histology normal lymphocytes were not
present in large numbers. (b) Methodologial
difficulties may be responsibie for the deviations
from the expected monoclonal pattern. Antisera
may react unspecifically or bind to Fe receptors on
the tumor cells. Tests performed to contro} the
mono-specificity of the antisera (double gel diffusson
against @ panel of human mycloma protens.
staning of cells with known S$-Ig profile) gave,
however no (ndication of non-specific activity
Though the use of Flab)? fragments would have
been preferable to avosd binding of antiserum to Fe
receptors stwning of the S-lg negative and Fo
receptor pasitive cell lines K562 apd U 937 was
negauve with the antsera uted Thus indicates that
birding to Fc receptors was inmgmficant. (¢) Iy
molecules may have been passively absorbed to Fe
receptors on tumor cells or bound to antigene
determunants /n vhv This possibility would have
been ruled out with trypsinmation of twmor cells
pror to S-Ig determination Unfortunately this
procedure could be followed only in very few cases.
These cases however ghowed an umaltered stainmg
pattern after the trypsin treatment (d} Finally these
wneuploid tumors though of monoclonal origin,
may have acquired a polyclonal S-Ig pattern dunng

mcﬂdmﬂyorB-rymphocmm’dn.nﬁm
the reports by Cooper er af (9), Hobeths o
Stuart (23) Morris and Davey (57)and Browararé
(6) The remaining half of the histiocri hrk
mas were S-Ig negative. S-Ig negatmaty of soee B
was alto described by Alsembery and Loy
Cooper et al (9)and Gyl Peczalsda etal (19) T
ongin of thest S-Ig negatve cases b e
Though proof Is lacking, some of thest ass on
bave represented true histiocytic lympbomss Fer
ber amlysts of the hotiocyte ymphoms &
therefore required, induding studies on s7he
markers, cytochemstry e producoon &)
phagocytosis. A few small series of HL bne by
studied utilizing 2 limfted number of these parme-
terx. The results indicate that most hsicy
Iymphomas were of ether B T o mied
derivaton and only a minonty were of hises
ongin {§ 23 47 57)

Difficulties in differentiating between mahpe
and benign conditfons on morphologreal grom¥
are often encountered in the dsagnoss of trmpas:

o
therefore badly oeeded Determmton of ¥
pattern and quantitation of cells with reerpuos i
SRBC would be valusbk. A monocom) SU
pattern or a homogeneous popalation of cfis vt
SRBC receptors would deflnstely favour the doaf>
s15.0f a malignant tymphorma. Other tests of post¥
value to distingish between malignant and oot
mmmmmmammmmcdmlhﬂm
B>1 production lncotpomhnofﬂ-leRmiﬂ*
I Vltro behavior and morphology of ewhms. £-1
mwmmmmymrmzwmf
CLL (17} and non Hodgkm fymphoms ¥ ')
whtreas a higher production was found m HD 621
Our data, however revealed no consistent differes®
in By production between the different catepon
of Iymphoras althcugh & somewhat higher prod®
tion often was seen among histiocytic lympha®s
Abo the f-p production by lympbocytes foe
control Iymphnodudldmdlﬂafmmlh’i“m*
Iymphoma cells It is therefore concluded thatt 3¢
rate of Bru production = of Hmaed valoe 2
discr between malk and noa neops

grUW\hln\(l‘ud\RtOlthnmcﬂc‘ ity Such
drastic changes, however have not as yet been
documented.

In accordance with a few other mvestigaiors (1
5 47) we found some S-Ig negative cases, Smce
other surface markers were not tested 1t could not
bcdﬁum(ncdwhcthﬂ'mwmm:im
from B-lymphocytes which did not express 5-Ig or
ifmcywl?:‘\m(ﬂrmmocyﬂc. O-cell or histsocvtic

ongin
Among the AL half of these cases were S-Ig
podtht,mawymmnnmcbm!pmcmm

tic lymph node desorders

Our data partly confirm the assumption that 1%
of DNA synthesis 15 of value m dostinguishs
| and npon: laxtic condstiont and 851
pcniblepmcnmnlmrummLcmdanucnﬂ.ﬂ
indrvidual varation of the LI was encountered &
both groups of lymphomas tested Highest mean 1
was found in hisocytic lymphomas, a fact which
seems to reflect the poor prognosis and hrstiolog®
ploture with large pkomorphie tumor cclks 308
frequent mitoses typkal of thrs temor The lowes

—
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material conld no longer be traced but pathology reports
contained detalled microscopic descriptions.

Eplthellal tumors were grouped according to the
World Health Organization ciassifkation (46). Incidence
rates for malignant salivary gland peoplasms in the two
periods 1955-1964 and [965~1974 were cakculated
based on the census of 1960 and 1970 respectively Rates
are standardized to »\Worlde and »European« standard
populations (13) Age-specific inadence rates for malig
nant salivary gland twmors In Denmark 1968-1972(12)
‘were applied to the Greenland population 1965-1974
The expected number of malignamt cases thus obtaied
was compared to the number cotually observed (O/E
ratio) A rough estimate of the prognosis of malignant
anaplastic carcinomas was obtalnad by the frequency of
metastases and by calculatdon of determumate survival
fates during a follow-up period. The determinate
survival mate is based on determinate cases. excluding
patients lost to follow-up and those dying without signs
of wumor disease For suatisthcal evahuation 95 per cent
confldence Umit factors for estimates of Poisson
distributed varlables were used according to Haerare! ef
al (24)

RESULTS

Forty-two salivary gland neoplasms were diagnosed
in Greenland in 1955-1974 All cases were
histologically confirmed. Forty per cent (17 cases)
were benign and 60 per cent (25 cases) mahgpant
(Table 1).

Benign salivary gland neoplasms. Sixteen cases
occurred in the mative population while one, a
pleomorphic adenoma, was Jocated in the subman-
dibular gland of a 31 year-oid Danmsh woman. One
mesenchymal tumor a hemangioma in the parotid
gland of a new born native boy is not included in
this group of true sallvary gland origin.

Benign tumors occurred 4 times as frequent 1n
the parotid as in the submandibular gland (Table 1)1
Pleomorphic sdenoma predominated with 15 cases

(88 per cent) of which |1 were disgnosed maam,
Five pleomorphic adenomas recurred durmg &
period of study No carclnoma by pleormic
adenoma was found

Two cases of papillary cystadenotymphom bt
occurred 1n males aged 35 aod 42 Memsgedix
entire group was 46 years, of piomorpix s
mas alone 47 years. The youngest patient va!
years old and the oldest 71 both femaes v
pleomorphic adenomas.

Malignant salivary gland peopirsns. Eipt e
lignant tumors were dagnosed m 1955-1%4 2
17 in 1965-1974 (Table 2} One amplasix o2
noma of doubtlul salivary ghnd orpm m the
18 Dot included. The 25 pavents, 10 males md
females, ranged in age from 12 to 68 yan

Incidence rates 1965~1974 age adposted B
ropean« standard population were 4.5 per 100
males per annum and 96 per {00000 femis.
male/femule ratio = 1/2 Age-specfic modee
rates for females in the same 0-year perd patd
in the age group 30-34 with a shght decrea &
older groups (Tabie 2). O/E ratio 1965-1974 35
7§ for makes and 9 2 for females (P < 039

Twmtymmxﬂxmntasuwmhatdhﬁ
parotid gland, 2 fn the submandibular gind 41
m the palate (Table 1) All ceses occurred b8 &
mative population. Histological clastifianon s
wed | mocoepidermoid tumor | adenodd c7SX
carcinoma and 23 amsplastic curanoims.

The mucoepsdermoid tumor was diagnosed 18
parotk! gland of a 12 year cid boy mhﬁd“;
picture was aggressive with a prepanderan®
sqmmunsdenunthd]uhereomomhmm
neat nucleols and mhotic flgures were coxPXX®
and muckarmine secretory activity was oI
pally abseot. The potlent ks prescaty wio
evidence of dmease 3 years afier a tou] prrosst
tomy

TABLE | Saltvan, Gland Neoplaums Greeniand 19551974 Distribution of Dyfferent Types of Tumors by Loce™®
and Sex
Parotxd Submandlbular Palate Toal ;
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post-mortem examumation Of panents with ansplas-
e arronoma 3 (13 per cent) recerved surgical
treatrnent » opermion 1 con
ranction with wradbstion was performed m 9 (39

per cent) and brraduhon slone wsed m 8 (35 per
o) Thres patwnts recehved po mopcsl or
rachalon treadment

Thres of 22 ehygible pabenty with

smaphrt car
cmorma wereathe § years afer treatment (Table 3}
Free-year survival e was |4 per cent
The youngest futeert wKh smIpbrc Carcmoma
was a boy aged 14 the oldest 2 man aged 68 Two
wsters, both edwiver, devdoped arm
Boma m the left paroud ghind ot the spe of 28 and
34 ropecirvely

Fig | Amapheuc curasom of peroad ghand manlly
Emrtopreed g1 benga cwosx nfochon A few small

aggrepsa of temor crlls damapress i an abondince of
byoaphosd trwee 14 & E 150

Fig 2 Lympbocysn od anspbane toenor oelts my

ot uTungrracst ervwnd perond gleed dmcn 1] g
F 1%

TABLE 3 Amephestic o Stihary Glenr,
Grewtiand 1955-1974 Desermenase Sur.oval Raw

Deta Fre yan Ten ymny

Paimots chypble n 14

Paderes alrrs 3 1

lodctermmets

1 ]
14 per cast 7 per et

DisCussiov

More than 30 per cent of afl mallvary gland tumors
are located in the parotid gand, § 10 10 per cent are
foand  the submandibular gland and thout 10 per
oo o the salfivary glands of the patate. Oply & fow
€343 ooxer n the Mayor sublmguad ghsod end In the
mivary glands of the tongne, lips, bacral mucom
o (14 31)
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Freinocas, histologially similar to those of the
resent study tax been reparsed in Canadian and
fasken Exkimos Watiace and co-workers (49)
wad 15 mirvary ghand tumors ocrurting over & 9
wpu‘ndinltmlCmdhnE:khmpopuhﬂm
{ epproatmatrly 11,500 varoflhmtmm‘:

Al 49),25hﬂnpumudnmlhﬂnmm
huhnd.Twu:yumxwhm,lBBumde
Indians, recided n the Narth Amerioun Arctic of
wmmmmﬁmz
Canexstam, 2 Negroes and 2 of mmmestioned race,
were from the US. (5 23 25) and Norwsy (7L

\ere mallgmnt and 10 were poorty
wrotid carcinomss mucrescopically inttmadely aspo-
fated with hymphold thsue,

Arthaed (2) reporied 19 oeoplasms ocurring i

md 2 Indins, had ampisstic ckanoma of the

M Sigren s xyndrome were
nutrq)mrdh:myo{munm

The histologc appesrance of maitgnant lynrphoe-

pktdhlbh:dnﬂmy;hnﬂh:nlm’ﬁm‘

L 1o the of

the nasopharyrx. Althongh metrstrses in general

are rare in salvary ghnds (11 35 42), secondary

Canackan Eakurmos (49) to have the same pathogene-
[

Ia 2 series of 154 parotd gland tumors froem
Carmca Sinika and Buxtine (41) found 3 anaplastic
alo varmns of

benugn lymphocpethelml Jesfon The 3 cates were
dragrosed in Female Cansdom Eskimos Regaooal
DERssey wern present m o

The hstopatholope causgory of woemgn fFm
pbocpriheinal lmone of satmary glmd wes crested
by Godin (20) m 1952 i arder 1o brimg together
f-defined cooditions previously known at hym-

Between salivary ghand cancer end brestt cancer an
siing lon bas been
inducatmy the possziality of common chunad factors
(8 N macciation wih beoas, orers i found in
the present stody
Whether geoetic or enrvironmental factors are
respoesibie, the increased Incidence iy most Eskimo

chrome
phoma. {ymphocytic tumor £0d Mskuhcr 5 cracase.
In spte of diverss ciocal presentsbons and

e pertaps {0 all Arctie dwellers (2,
10) 1t not readily expiained. In oo other peogle of
Mongoiold stock has & higher than normal e of

and doctal

rnges ending m e s-called myoepeelal ntand

wnilying Jenon has
lLuter heen

of wahot evadencs of smoumawTty (1 § 26 28
36 49 The fln paroud carcmoma considered to
bea matgrant 3 of benegn Iy

“eoc mprent dephe  sdequate 4
Stmllar fiadimes bave not been reported I Grees.

The pocafbuliry exsss that the tncreesed tncidence
o salivary gt2nd caneer b Eximon b retaed cnly

lad kenion was dexcnibed m 1962 (25)
Sioer (hen altogether 26 mabgmamt 1 mpboepi-
helnl bevoms have been inufied (2. 5 7 23 2§

hlmlo:l: i umm):rudm
homa of the nasoplarym trogs bn mind
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ting for 50 per cent. Soldd undifTerentiated anaplas
tic carcinoma make up from ) to 22 per cent of all
malignant parotid gland neoplasms (4 7 14 41)
and sccount for about 20 per cent in the submandi
bular gland (14) Anaplastic carcinoma in the palate
s wsually not considered a salivary gland tumor but
placed In the subgroup of epidermord tumors

As regards the benign tumors of o o
location and distritution by age o s Hia
the normal pattern (40 45). Abso the dstriwer: ¢
mafignant tumors 11 the three jocsbom 8y
the malignant percentsge of cases osop N &

brandibular giand (40 per cent) and e

originating  from sg Ithell of the
mucous membrane (14 48)

For plastic parotid & Syear
determinate survival rate of 32 per cent has been

reported (15). On an average 25 per cent of all

malignant salivary gland tumors will have spread to

surrounding fymph nodes at the tume of dixgnosts

(31) Incidence rates for salivary gland cancers as &

compound group are available from 75 population

in 28 countries (50). Reported rates seldom excesd

20 per 100000 per aanum (Table 4) and

pleomorphic adenomas are then often included.
The results of the present study thus differed

from previous findings in the following ways.

1) A high percentage of all saltvary gland tumors
registred in Gresnland was malgnant.

2) Age adjusted incdence mutes for mulignant
salivary gland neoplasms in Greenland were
high compared with reports from cancer regi-
stries throughout the world

3) An unueual distributron of maligmant tumor
types was found with predominance of ansplas

(50 per cent) were consistent with fidags be
other matemab ({4 431 In tbe ol et
however the number of maligsam tmmc
relation to all dugnosed parond ghnd oo
ws 63 per cent, 23 times higher thn e
TOvoS{ series.

Salivary gland cancers are nuely oo
tumors which account for less thun | per cxtdt
human cancers (311 As in the proed =
reported incidence raies are often bosed et
numbers which furthermore nchude sevend e
gic types (Table 4). Although the ege e
Inadence rates for salmary ghd cmm e
Greenland arc the highest on recond (T2
Quition hss 1o be exercrsed In the interpremd
such results, However the difference betwra £t
Mﬁdlﬂdﬂnup&tﬁdmbdﬂ(mh]w
1974 is statistically signficant. Cancer of BI0

TABLE 4 Highest Reporied Incidence Rates for Saiivary Gland Gancers Age Adhavied o xEuropeon end ¥
Standard Populations (50) Comparison with Rates from Demomark (12) and Greeniaed
Pogpulation Period Nomber ofcrses Rates GEuropaane) Rt 0B aris)
M F M F M
Nigerin, [badan 196069 29 21 23 17 g M4
El Paxo Spanish population 1963-70 3 3 27 s 0 1S
Stogapote Indians 196872 2 - 45 - 25 -
Saartand, W Germ. 1968-72 49 50 19 17 15 te
&Msm'm population 196972 14 19+ 17 20 12 14
Detroit, Negroes 1969-71 12 6 17 07 13 0¢
Oxford, England 1968-72 87 RERS 20 24 15 20
e IR

. adenomas inctoded
More then 10 per cent of voknown 880
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virus infection. Certain evidence indicate that virus
infection m salivary glands may mnftiate a progres

sive sequence of events with reduced secretion rate,
retrograd infectien and low grade ductal infection as
first steps. Further progression aan lead to metapia

sia of ducial epithelfum obstruction chronxk
recurrent sialosdenitls and finally bengn lymphoe-
pithelial Jestion with or without sutemmunity (4)
Mabignancy may then anse from either the epithe

Lia} or the lymphoreticular components The same
evolutionary spectrum can possibly also be mutiated
by congenital duct abnormalites (3 9). Studms
eluckdating the inadence, histopathology and clm

cal course of non-peoplastic salivary gland diseases
in Greenlanders thus appear to be needed

The work hss heen by Sygekassernes
Heisefond, Grant no H 11/51 76
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TABLE | Lithiuwm Induced Structaral Alrerations

Total No Dunton of Focal conial  Dnsta) cony Colirey
P ofnu ey Mtfumdos T 0 o
weeks mmol/kg dry Number of rats affecred
weigth of food
L 6 3 0 0 0 !
b [ 3 80 0 3 ]
< 6 3 100 [] 6 ]
A 6 9 b [ 0 }
B 6 9 80 5 [ ]
C 6 9 100 4 6 §

few 10 about 30 tubular profiles all proximal convoluted omoe.foausiumhemmﬂmmhdn:
tubules, all distal convoluted tubules as well as interstiial — and the intersntium were normal whie o te -
tissue were altered The cytoplasm was basophilic in all  convoluted mbuluhd\euxumtk;‘b
the affected tubtlar profikes The profiks were smafler  epithefal chanees. The epithell clls & iy
than normal with thickened b but Jmmmmwﬁ
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was expanded with edema mononuciear cell mfiitration,  nation of the tumunal celt border Thar p
fibroblast proliferation and an increased amount of  varmtions of sue and stabnability Thnnwmmy*
collagen Focal cortical kesson were found only in rats  epitbelial keshoas appeans from Tabie

[ ]
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tion The right part sbo™!
the cortex of & rat kidney after nine weeks of iitbium sdmimistra
%ﬁrmﬂbﬁmmmndukpmxlmlmwhmmnm‘mmm The left part shons 0T
pronmal tubulet All distal tobules are distended (Sirhues red).
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TABLE | Lithism induced Structura Alterations
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tubates, all distal convoluted tubules as well &% ntersital
tissue were altered The o) toplasrs was basophilic fn all
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flbroblast proliferation and an (pcreased amount of
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after pne weeks of Lthfurn administration.
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Fir 1 Coronary artery L. lumen. Fluoresceent protelns
are deposited {n the tunica intima and the unica media
(arrow) Magnification 1000 x

ariery wih 3 &

Fig 2 Small intramyocardn!
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vesse! Magnification 1000 X
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Intramyocardial drieries and areerioles. In contrast to
the coromary arterics many of the mtramyocardial small
arteries and artenoles with a dameter from 50 rmcrom
0 200 microms showed & marked depositon of
fluorescent proteins in the walis The deposition was
localized in the tunka wtima and the munka meda and
was generally een throughout the entire outer sheath of

and chronc experimenal b thay okexo
arterial kesious are fousd in the heart (Woot & b
1939 Kobetsky 1957 Bein et al 1957), n some
togetber with focal myocardul necross (Sehe 189
Masson et al 1950) The patbogeness of bypo™=?
nscnhrdmofurh:mwm(bu:nﬁﬂw

ln}ccwiimnvmoﬂdydtpodmi
rd (Kanz et & 197D The sl ¥

the artertes and arterioles (Fig 2) The permeabx of
arteries with # diameter larger than 200-300 microns
wis very sparse and was observed in only few Cases.
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No depasition of fluorescent protems was oserved in
the coromary arterks, the small intramyocardial artesies
or the arterioles.

Duscussion

The results demonstrate a marked increased permeability
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pscertain that an increased permeabllity of fluorescent
mutdmhndukmphmhwthenﬂ:oflhemvmeu
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the mesentery
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(Grese 1961 1964 Oizem 1968 Goldby & Betlin 1972

Thorball & Otsen 1974).
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at e macromce woe not pant of Mperate
miicroce e

DISCUSSION

Tho ongn of mucromociet s hiTicit o determmne at
oar present guege of knowhedge They may be a
prodct of Lanote wparston of nucoer sgmers
from ordmary ol oock Another possitts Torme
“mm“‘md‘fﬂmmﬁ
the oofl ¢ycle It w Chus eety 0 mege tha the
emponey

tryroid {P {e stustions wherd micro-
oacke are moet oftsa found. It is therefore esxy to
umsgme & rok¢ of the micyonie i the formmaton

dently
studles of the arcinogenesis of e Lyyrokd

The work wet copparied by & gt Gom Axel Linder »
Foumdntion
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LYMPH NODE IDENTIFICATION IN CARCINOMA
OF THE COLON AND RECTUM

Yalue of Tissue Specimen Radiography

JORN JENSEN and JOHAN ANDERSEN
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Jooa, § & Asdernsen J Lymph mode wernficaton 1n cartiooma of the eodon and recrum \ahw of
tacwe specren rechography  Acts path mecrobeol scand Sect AL 85 203-20% 1978

A wethod for dertifying tymmph Dodes m tret specmers from patuoty i cromora of the colon

ada down to mze of 1-2 mun m forzmim-fired oz well a3 o noo{hed e
Koy words Lymph nodes. specimen ruhography  Garoinoema, codon, rechon
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Rarned 26177 Acapwd 230 77
Demonstraimg tymph noder with metssieses m
aronoma of the colon and rectum B of great
Pprognostc importance (7) 1n slodes umng &t an
haustrve descripion of lymph nodes wiih 8 YW
© mroiammg whether Of DOt metrsiaw a

MATERIAL AND METHODS

Thmwmnmo(mcuhnnﬁ
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coliected coneran ey m owr Departmens Tabie
Immmmﬂxun{mm. e
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and/or sdventrin was eweseed + tagmlies o wxich op
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an
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Used as a direct adjunct in dinical dagnostic work
Almkvist & Wikeell Stockholm 1966

10 Wu C Al Saadi A A Ling R C & Mc Kinnte
K L Some biochemical and cytogenetic properties
of rat thyrold tumors. Cancer Res. 31 5§77-58Y
1971



F 2 Qersrremce of Ly ek Ko, Ly mph Moddes with

Mesesarses and Thwe Fatuty [nxcrpeesed oy Lympke hodes

10 Cares of Carcraema of she Colon and Rectum

Lymph sodes Lymph podes Lymph podes. Lymph oodes Treswe falecty

No found by fownd by fooed ut wib mterpretsd e

radograpty e sertoning reves e hymph podes.
418m k2l 2 i 7 3
5177 48 0 0 ) 1s
usim M [ 2 3 it
166277 T 9 [ 1 bl
wmyn 29 2 L] 0 10
0./77 15 2 0 ° 4
12n 4 0 1 4 M
mium 57 0 I 1 3
mm ke [ 0 4 12
nom 60 0 0 5 s
Tota] 635 13 b 44 (L]

\BLE 3 Star of L sk Noudes ad Tissaa Fielsety Iesevpresed o Ly stph odes in 10 Caser of Carcracess of she Cokont
end Recram

Saze (mm)
<2 M 44 e 10 10412 12414 1416 Tomr

Lywrph modies foand
w 0 12 43 6 2 2 1 653
Lyarph nodes with msetasoams 11 ' 2 1 1 1 “u
Tuws Ealmaty maerpresd
- hyoaph sodes k2 0 4 0 0 [ 0 0 102
ocoly one lymph pode wnth metastross ws found acedencally
oat of 57 and 71 radographxalty bocated tymph mm:-:ﬂdmml muyln iy
oodex reapectrvely In the rememmg st cases the located by means of huwm_mm
fmdmmmmm m:hnnpmmmm
rom 4 10 17 Lymph nodes with metasases were odct  emtified mThﬁvnm
Stmted m all cascs 00 8 bovel with of PUOETIAY 5 gpecimens o e roview of the
e tumoar 1o (08 marked ses o0 IPmoh ode o on e  ron B0, T Y Giooot be
wa foond, bt & vemd - with or withom hyﬁy'ﬂnn_n‘:emmmm
congesuon — more Tty hmphold e Pocertzinty of evalm.
stard free or a1 veach. amel m coc case 2 3 emet :;ﬂﬂtmx-ﬂ'ym W m the cage of
Ugatere The s2ze of the tymph nodes memenred mh’"’“’"dmmm
hxmt;“@"mT“J Let K be mﬂ%"'b‘ww“‘%
emphasored 13

Ioph et found ey e A EETB® proportion of the



nle:dbmphyof‘?mouohmuzlspcdmcn.ﬂm
slices are oriented identically in the proximaldists)
durection {rom the upper lefi-hand corper The lympn
nodes manifest themsedvs 5 rounded yaiformly dense
structures on the background of kess radiopaque fatty
Lyme 10 the and adventios. Tumour present
n afices 2-9 (x 0 5)

On recempt, the gut was cul ppen oppostte 1o the
mescntery and adventrtia and mujor lrgatures of vessels
were removed Therealler the specimens were cut Into
shees (mean thickness 7 mm) at nght anghes to the tong
axis of the gut The sixes were numbered nto the

Fig 2 Sicc No 9 from Fig | ethibrung oow )
Tymph nodes and & veswe! (x 13

ymph pode in & marked o1e
wres was removed for histological evatuaton alker 5
sectioning (6-10 Jevels) Thereafier the remainder of &
lmxnpcdmmnpmmummdwlﬂw
pathologrt UA) who thecked, by palpasion !

llami y 1pcraons trow?

proxima)-drstal direction and orwented Y on an
X ray fifm [t was then recorded which slxes contaned
tumour The Xy films were exposed 1n 2 Faustron
(model 45805N) Thre mode! has a fied mullamperage
of 3 whereas the kilovoltage may be vaned in the range
0110 and the exposure ume from 0 to 5 munirtes In the
present study we used a kibovoltage between |5 and 2§
and 2n exposure tume of 2 mmn On tbe X ray fim (Figs
1 and 2) the lymph nodes may be wentified a< rounded,
smooth, uniform structures on the background of the
lets radiopagque fatty fssue The lymph podes 1o the
indrvidual slices were numbered and their dimmeter
measured o the X rry {ln Thereafier the lymph nodes
were ofated by the aid of the X ry fllms It way
recorded whers ® lymph node had been ant and war
present 1n two sices M;&mmw'dbe
Jdernfied macroscopaliy onfy was removed
for microscopxc examunation. Lymph Dodes measuring
less than 6 mm were divaded s nght anghks 0 therr
Jongest Axrs. and m the case of lymph nodes exceoding 6
mm in tze & correponding contral sfie was removed
for microscopxc evaluanon (4) Ouly ooe hisiologiaal
section was made. When It was not posaibie o Folate &

206

afier
(he mewniery and advenuitiz, whether fymph oodes b
been left behind This roview was done $E
knowledge of the X-rwy appearamces
Precumed lymph nodes found to be compkeh
tramsformed by metaxtasre, with perinodat growte. o°
included 1n the follow 1ng amlysrs as lymph nods 352
lying separate from the tumour

RESULTS

A total of 675 lymph podes were found. Therrol
655 were located by the akd of radiography 15 %€
found accidentally o the step sectroming and &1 B¢
second review of the tirsue specimens another fité
could be fdentified Tabie 2 sty the fincings fn 0
Inctividual tpecimens. the number of lymph nodcs
with metastases, and the number of faise positfi¢
ymph nodes.

In two specimens it was not possible to 4
Iymph nodes with metastases, and m snother (%0



mrxunological changes m the ymph nodes which s
deured, #d 0 p appbcable Ao o non-fhed
operation

specmens.

On the other hand. the techmique irvolses ceram
Problexrs  bach et be borme i mmd. The, some
of the supCUe, meried o fymph Bodey proved to
be other siroctures. mamly vesch. and this applied
opemlly w wes which kad been thought
represemt small hymph nodey Among brger sne

tures which may gne me to misinterprewtion on
the X-ray filoss there sre doverticnls w hich manifest
themsefves a3 flask-shaped pouching of the gut {Fig

4). Furthermoore 1t ts pot possibie to determing the

number of lymph nodes bn cases of superimposibon
and In the event of ymph-node conglomerstes thrs
fay w0 be kit (o the subsequent du<ecpon and

examinatson

micToscopic
At the irstrtution of cur study we had planned

sening whether 1t wis possible (o pouwt ot by
radwography lymph nodex % ih metastases owirg to
therr e, density and posible perinoda) growth
Thes proved posuble oaly to a minor extent Soe
and rafopacy proved to be enurely unceram
parumeters (r Table 31 whereas peripodal gros th
{Fig 5) proved appixabie in a small mmber of
osa In sddion, ot must be mentioned that one
bmsed 1n sWesung the tumour Area. & it s exnly
recogtiazed on the X ray flinw (Fig 1)

W ¢ must conclude that sepomen radiography i
w clbsuted for locatrg and idenufyfog Iymph nodes
m caremoma of the colon and rectum and that the
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average of 18 lymphnodalnaulm:miu
foundmnmacofGSSbyﬂrndo{m:‘-m
ﬁhm(mnge43—97)h1|0q:cdmofmeml-
and rectum

Nomol'll-remmcdlmm-xhummdh
kength of the specmens studied, et aore &
amount of mesentery and adventithy. Ths mx o
Ooumlnﬂumvhcnumheroﬂym-phmhﬁz
can be found mdvbcrcforenompurmmym
uncertamty It s our impression that m our maen !
there was on the whole little mesentery £
dventitia. Thus. the mast perpheral miermefine
Iymph nodes were not found to be represemsd
any sepamen Even though the mesentary i
sdvenutia in the mamed stdies were o the st
order of magnitude, the present method represees
an alternatrve to lymph node identification wheh 5
nOt time-consuming and does pot damage the bae
Moreover 1t renders it possible, by the aid of tbe ¥
ray films and the marking of major vesss ©
divide the lymph nodes into peognostic groms
{epicolic, parscolre, intermedmte, and main proe?
27 > (3). The method s applicable 1 routme Enestgr
Fig 3 Huological section of lyruph pode with mintma) 0 i may have to be °
metastasts Size 2 mm (x 571

nodes (Fig 3 Table 3) but it should be noted that
the per cent of positive nodes was lower in small
lymphoodes.

DISCUSSION

In routne jons of 10 | of the
codon and rectum during the preceding year only 29
Iymph nodes In all were located and removed and
1n only thres of these specmens they were found to
contain metastases. Previous workers have found
an extremely varied number of lymph nodes by
different techniques. Dukex (6) found an average of
17 4 lymph nodes 1n 596 rectal specimens using
very carefu] dissection patpation. and transilium|
nation By the same technique Grichirist and Daovid
(8) found an average of 23 9 lymph nodes 1n 22
rectal specimens, but by a modified Spahehohtz
technique, clearing the fatty tissue they could
Kentify an average of 52 I lymph podes n 25 rectal
specimens. Colfer Kav and Macian re (2) who atso
cleared the fatty tuswue, found an average of 67
lymph nodes in 53 rectal specimens and in another
stody (3) an average of 479 m 46 colonk
specumens. In this fatter study (3) Mw;ho‘n;dl;
higher av S e a Fig 4 X ray fllm of dn erdcula 1n & <dice of the apmosd

nodal metastases were present.
g:ﬁs:;‘(’gfnwmmm 322 specimens of the colon  colon (x | 6) munifesuny themsehes av flask<bred

and rectum by chearing the fatty toxsue, dentified an - pouchings
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of @ then [rom  speamen of O
Iymph sode wah meonn ¥ permodsl

Partly sopermposed. 90 [y ieph Bodes % xchow

The twoour scee 75 2bo  meble (1 [ 6)

Ghe arem on 3 kvl with tse fomour o3 well o the

demred and & B applaabie abo 0 non-fled
operation

POty
On the other band. the tachmque 1m olves cortan
problems w hich must be barne o mdt Tha, some
of the structures marked 5 bymph nodes proved

cures w hich may give rie o misharprenation on
the A-ray fitms there are dn erticuls w hich manifest
thermsely s #$ Maskhaped pouching of the gut (Fig
4) Furtbermore, % 1 ot posafbic to determine

has to be Jeft to the mubwquent dmsection and
tuanumtion

Al 1be insoion of our study we had planned

ssung whaber it wis povuble to polnt oet by

This proved poasbic only 0 a mipor cxtent Sow
snd rachopachy proved to be entirely upeertam
mrameters (cr Tabls 3). wheress perinodal growth
(Fig $) proved sppixabie m a xmall oumber of
e In addmon. i must be mentoncd that ooe i
bused 1n assesing the wmour aren. s U 1t exfly
recognezed on the X ray (e (Fig 1)

e most conclude that sepcrmen madography o
well-suned for focating and identifying lymph podes
1B crcrnowna of the Colon and recnm and that (e
method sppears 1o be superior 0 mort time-
cootmmg and pombly twRe-damaging methods
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Ettrykeos- 1 -bydroay | | (EHDP) »mx 4 w0 ooecay.old

In e B expermment, each emal W green 4 iomecnons of EHDP dutribaied over teo cowseciive

Gy md comtpondng 10 a wist amomot of EHDP of 100 o/kg bwi/day The soomb werw
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ton of bone cartilage and dentin (17 21 24) but in
cakclfying cartilage they are also assocated with an
inhibition of protecglycan degradation (18) ahsence
of vascular invasion (24) and persistence of atypial

Fips 1-3 are light mirographs, desteg
protimal tblse of coatrol and EHDP-treasy et

Fig { Coatrol section. showmg the varies xas o1
epiphyseal growth plate and the sescubr ooz

chondrocytes in the calcification zone (18) Inhjbited
synthesis of glycosaminoglycans (proteoglveans) by
EHDP has betn demonstrated in rabbit epiphysesl
growth cartilage in vAv (I5) The purpose of the
present study was to Inveshgate further the
morphologic changes of the epphysenl growth plate
induced by high doses of EHDP especully with
regard to the effects on cell trapsformation the
degradation of organk matnx and the vascular
invasion

MATERIAL AND METHODS

Two experimenal groups of Spragie Dawley rats were
used 1n the present study In the flrt experiment. each of
3 one-day-old rats was given 4 Intraperitoneal injections
of cthylene-1 hydroxy | | diphosphomte (EDHP a2 it
from Henkel Cre GmbH Dusseidorf§ W est Germany)
every morning and evening during 2 comwecytive days.
EHDP was dresolied in 0 9% NaCl at a covcentration of
S mg/cc and a volume of 001 /g body welght was
asdminiviered each ume correvponding to an amount of
EHDP of 50 mg/kg body weight/injection. Three Intact
snmals served as controls. Twetve hours afier the lant
inection all the animals were anesthetized with sodlum
pentobarbital (Nemburtal), and fived by perfuson follo~
wed by the processing of the protimal ubial epiphysenl
growth plater for clectron microscopy as previoudy
described (18)

In the second experiment. exctt of 3 mis was piven 3
intraperitoneal inyections of the EHDP solution wuth &
S-hour interval whie control snimaks recened no
injectron The antrmafs were kel to sarvive for 4 days and
thereafer the proximsl tthial eprphyses were procersed
for electron microecopy as indicated above Threk and
thun sectionmg statning. contrasting and ekectron micro-
scopy wers carrred out as described preveously (18)

RESULTS

The Lght mrcroscopic and uftrastructural architec
ture of the normal eplphyseal growth plate in the rat
has been previously described (18) To fadlitate
recogniuon of the disturbances caused by the
admintstratson of EHDP In the present study 2
light micrograph of & growth plaie from a controd
animal is shown 1n Fig |

Observations
4% 50 mg EHDP/kg body

the day after the lest injection, the
hic zone of the growth

incremsed (Fig 2. No
septa could be seen

A Light Microteople

In raps receiving
weight and kilied
width of the h}'PCf;JmP
oartiiage was markedly
mineralization of the cartilase

Epiph h Junction i & rrows ¥ 100

Flg 2a and b From anitmal receiving 4 x 50 og EHD
kg. The hypertrophic zone (HZ) shows st o
width There bs a lack of demonstrable ralpenigin
the presumptrve aalaficaton one (g % (70 ¢
rous ceflular dements are present within the o
the epiphyseal-metaphyseal yunction (arros L ad o
rcx {C) bave bafted at the anminerabired cartze ¢
2ax 100 fig 2bx 200

Fig %a band ¢ From animel recerving 150 mg B0
kg and left to survive for five dnys A b
anmineralized cartilage appears ln the mespings
Ja, »As) separated from the growth cmixs B
cellular and vascular zooe Note vascolar ami @
of cartllage bar In the cartilege labelied »A 28
numerows lacumae contaln ceflutar clements. some
In pairs (fig 3b arrows) A reduoed size of ot
seen In the hypertrophic zooe (fig 3a, HZ) whichst
widened, Cellular clements are seen fn oy o
Iacunse adjacent to the metaphyse, od DXt
deeply-stained granules are alwo seen bere 6%
arrows). There bt an almost total Lach of minebzr
in the presumptive calafiaon zone 53 wen i &
Fig 3ax 100 Fig 3band cx 100

Figs. 4-27 are dlectron micrographs

np.l—ducfmmmim!rwmbu""”"”ﬂm
kg and figs. 7-8 are from controd antmal

A 4 Choodrocyte st (e epiphyscal-mesi™
Juncuon Nete wei]-preserstd pockrs and orgodis !
also the many cytoptaumic procesws. X 14300
Fg 5 Choodiocyte at the epiphyseabmetzit
Junction. In contrit to the cedt depaeted tn Frg 4 WS¢
is shrunken and mumerous granukes sppost ¥ 0
percceliuber lscuna X 7 500

Flg 6 Higher magnificabon of Cytoplasmic proos
cell corresponding to that seen m Fig. § N ¢
accumubabon of granates that Leck 3 hmiting ment
and cxhubit an amorphous matriy % 56 500

Flg 7 Hyber magnification of outer wafax !
chomdrocyte 1n the upper hypertrophie zome of Cotr
stumal Small and Laspe granules are present &2 ¥
pencelluber space. The small granules are often s
{n rows. The arge grantles arc simuter to those o7i®
i Fig. 6 Both types of granukes hck a hme®
membranc and exhibrt a1 amorphous matrre X 505X

Flg & Hypenroph choodrocyte of comtrof ansma! n
cell shows sig of dmintegraton Note Lsck of g
(1 perfoetlutar mpace, of N <wmtat <mi—at 1= Frot 5
6 x2700



“Fig. T5). The size of the chordrocyie Imcutiae was
wduced, and at the epiphyteal-metaphyseal junction
xdl rempans or cven whole odis were fr )

rous granules of a somew et varying size (Fig 5).
The grasules had an amorphous appearsnce. and no
distinet

shecrved within leumat. Tolmdmeblue siioed
tracwics were 3 freqoent findmg withm these
aamae. A few lender aaleified trabeculae appeared
D the metaphysts, and & nm of unminerahzed
sieond Wit seen 2t Lhe surfaces. The vessels dud not
xnetnute (he tmmineraloed growth cartilage but
were siretly hocatzed to the metephysh (Fig. 2b) o
Lhe rats receiving a total smount of 150 mg EHDP/
Xg body weight and then Rt to recover for 4 days,
eTtemyv e changes were Seen in the prommal ubis
(Fig 3a) A ropc of nndegraded. wnsmineraiord
arubage sppesred far below m the metphysis,
separied from the recomered., pewly Sormed growth

bavng a dmihr appearancs 1o that of tbe chandro-
nies m hyslne carudsge (Fg 3b) The cemirad
porton of the carniage »tar  was penctrated by
cxpullanes surrounded by specules of d

trane could be dmcerned
around them (Fig. 6) These grancles bad an
appearance simllar 1o the gramukes norrmlly found
in bcumse a1 the lower problenthe-upper byper
tropsc 200t of controls and representing

on compiewes (19) (g, 7) Amocg the beter

Such gramutes were, bowever only seen in that rooe
and ot n the lacunae at (he Jow er hypertrophuc and

siadned partiches were otserved m the zones of both
controts and EHDP-trexted anmats, which corre-
sponded 10 those where the granules appesred at the
ukrructural el

Thick Wyers of mmincralzed ardhge marh

clusters of spuse coudd be seen o ths mamvy

oseond (Fig 32) Om the meaphysa] nde of the
arubge bar rows of osteobiysts were conening

cvdence of apdlry nvroon o the epphysaal
meupiyscal poctoo Red blood cells were see-
mmgly floanng freely m exposed lacumae at the
Juochoe Some munenlzation of st wis evident
0 the aroes cosest 10 the penocieal tsles

B Liectron \icroscapee Obwenatioms
1/ Rars grem 4 x 50 mg EHDP/Ag bet \amy of

rough-surfaced SYlophome
vovwdes and a Golgps compiex (Fig 4) These cells
“hosed o orepdar wrface. with many short
CYloplanmuc proceees prosecung 1o the pencellu-
Lar beus where 8 fooderste oumber of szl
pramies could be sem Ouher chondrocytm bad 5
shrunhon appaanace. wah nTepuisr macde and
large “ywoplasma vessdes (Fig 5L A promipens

where normally kes phace m the
controls Matnix vesicles were sbundant, however
and they were of vanmgp sppatrance, mamty
corTespondmg to the types [and I os
defined by Th berg and Friberg (1972) No cryrall
¥3 could be observed wihin any of thess +eucies
(Fg 9
sprouts were found {n intumate coatact
with the unmineratred artisge mamh at the
q::physmi—mnphymuunumdthc4x50m;
EHDP-trented animak Monormociear cedls were
mmmdm\mlm
cels were in contact with cartibrge munriy at
P of the epdothelnl wall. At other places.
mononuckear cefls apperrad otsade the \esse} wall
(Fig 10) % bere the cantffage mutrix extribried some
‘mﬂﬁmi[mmsnnﬂdmo(m_gm
“anmmmnm
(Fs 10 11) Matore v esictes were abo present in

1he ares but po contd be wrhm
tbem (Fry. 12). The eononuciear membﬂw
plaxma membrane o

Iregutanties, and apathe erysiak
were geen nml::-’n Invaginaons (Fig 11},

Chusters were also scem in the
el eyropiim. bounded by & membrease (g, 19)

I Rets gnew 3% 50

- hot “onniib:{/LLLm lnx:;:
meuptysal axnples, ramely o the persivens
mm“h‘""b‘ﬂ"dﬂtmwym
Mﬂmmu Fit. 32 md on the
Py Wﬁmw&hhh
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Fles 913 are from anmal recaving 4 x S0 mg EHDP/

ks

Fig 9 meunlhseupulnmcmoormmndmm
(hat where cakafication normally kes place A number
ofmnrixvuldampracmlnlheumluﬂcdumﬂp
whm;bocnnnlmlmlmbcrofﬂm fbruls and
granubes. Mo ysallies an be seem In the Vesckes
% 26 7100

<&l wall from tlp of capilan qreed
M
() 3%

Fig 10 Part of ves
opposite unmnerahzed cartbge matrit
cells (A1) appear outdde endothelial linkngt

Fig 1] Hggher magnufication of owet mr[x’“:
mononuciear ¢ell depected n Frg 10 Senail cheder
and a0 M

apaute are present in the carulage matnY
<urface 1nvaginations (arrow<) x 0 800

Frg 17 Matnx vesdes outude o
depacted 1a Frg 10 No crystallites an be

veudies. X 22000
Fe 13 hnormophunormmnmwandqﬂ‘
withe ¢

in Fig 10 An apaute cluster sppars
cytoplasm delimited by a membranc x 77 000

wen ™ B



i 14-18 3re from sxkodl rezsvog IX S0 me
EHDP/k$

Fig 14 From carteps bar depisd m Fg 30 Tvo
- emocated cells are embedded in 8 Mns fhottst

Fg IS Frum saeface af oo of the cefls depsciad o Fig

14 Foo fbrb wnall grces And coss-scnooed

nmmmmmmmw
37000

Fig 14 Matrms v sopsaring 18 (he CATUS mAITIT
wrrounsking den pencetiiar mece depacted m Figs 14
and |3 Some of the yssicex have an cecuron-genss
mauT wherees others ook ey Urrom) o erysale
anbea I

eucies,
fibrs are provent ta Che space between the capallary wall
10) andt the cxcakafued cartiage mairny €M) x 7 100

Fig 12 Hagher magmiicanion of veucls spyeeriog o the.
etUaceliular spacn depucied 1w Fiyg 17 The rosake o
mombrane-detrnried, and 2 wuwber of taosll Pobular
bodies are sern o Ut 400rPhous ety of e + ek
3 00

Fn f8- s Gom sl rermrng 3 30 mg EHDP/
kg

Fix 19 Higer magailicstion of cucke eporng o the
extraceftuler spacn depacted i Fig L7 Large, dena

Fimies o preol o e pam of (e veacke
74 000

Fy % Choohrocytc wores, of Ue cpaphy
wal peaction The icons w (fled »xh 8 mevimeork of

Uonely wvocwed W thier ouser parface

x Mt etcka ks vol oyl
rocton “erdiehks oy mailase ary serm o the  seades

{ibells and srmall grangles coutd be sen (Fig. 151 Jn
the artliage metriy, surmoueding foe baunar

of these vexichs

Tthrocyey.

of fme filaments and aggregates of & fincly sippicd

mtersal (Fg 17) The vesicdles were of varymg
and sxze. The matrkx of some of them

chondrocyte bacurme of a tvps sl to those seen

and the
frammies bad o st of about 75A (Fig. 21) The

bodes were proient both b the tnmineralized
caruege manx and i the pericellular spaces of the

Mum vesices wee sho Meafied al the

mmmdh4xsom‘mmm
marhx vetes of e 3% 50 m¢ EHDP-group
coatuanead pecdle-hike often

throogh th venck membrane (Fig. 22)

DISCUSSION

The doses of EHDP grven mrsperiio Iy i e
w“‘“‘"mmnuhammm

tested cimially in Prges doowse and
dhahardmdu:(nll(ulmhlﬁmm
mwmummmdmdmd
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(19) Normally tha suze of these large franules b
uprly reduced e the grariles become moorponsted
tmo the matrx (27) In the EHDP-tromsed ruts we
ahso found langs sgpregases of & gramur muterml
over otreerved m nonmad animals W sigpedt that
hese obeerved at the

esary for the dretntrgration of the cells
(121 Holimp (1972) on ibe othes faod. bhas
sopgetof tha the majocky of the chondrocytes do
ot dintegrae bos aay foiact £0d ramorm [0
boos cells at the calcificanon and woe- To
some exent thuwmﬁbﬂ“‘"uwlby
mdmmwh?;d; T 50 -
the undegraded cartisge bid
bl and & gumber of the ceils persisting

ErOs junction of the
froaps.

bypertrophlc
fully conctoded that the ceffuhy EHDP-effects

w0kely reiated 10 2 yoppromed dismicgration of
choodrocyles

growth
plate From our resuits and others (24) i aan be
that the ion of apillar

gramuir
mewaphyscal kmctioa of the EHDP-trested rats may

o
Qrifiage b mifbwed by EHDP st doses
carving bk of mmenalustion. The roechamnkr

e of Howell
end Pua s (1977) teochemically-demomraed s

gaicy of proteogtycans lormed 141 ivo under
the mftoenca of EHDP Tba mhSeton of crycal
formaton and growth cmsed by EHDP may be the

At the Light macroscops fevel and compered with
the comtrot, the width of (¢ by pertrophx rmee was
markedly meressed m the tvo experTmental grogps
of the presemn stndy the sue of the chondrocytes
wa3 rednced, and oells or cef remasnts appered W
borme a1 the

the vascular frvesion ere oot known.
The vemeit a0 pormally accompanied b mosoene
Jear celfs which may cxert fesorpive activicy (25)
la the prewmt sfody mononuckesr Clis were
present w the tp of b cplikries b ibe EHDP
treated runy, and evidence of resorptive

Apparently the process of capilary fmvasion ks

yncoon,
These e m osgreement wih prenous
observanons (3 16 18 24) Furthermore, wefl-
proened mypaal chondrocyta were found
uarcaorbed cartdege bars o the 3 x 50 my ENDP
groep, wih oo evidencs of mmerabmation of the
matrn From the obwerved efiech indoced by
EHDP # roem that the mutal steps of hypertrophy
a7t nok dedatniaanty affecred by EHDP which
ko supporied by (he Mindmgs of Bhaz e af (1975),
medmﬂmmmm
nolie ot oty an mbiboed degradation of (he

coghy

y with the aciivities knd fate of
the chondrocytes o the calcification
moe The mbsbitory effect by EHDP o capittary
frvasion may therefore be doe 10 inhhition of the
sctivity of e vosel-mosomncker cell complex
aod/or the described changes of the cartllage
otriy-chondsocyts
“emmmmmaw
imvasion cuned by the adminhinaton of EHDP &
g0t 0 1 ek of degradation of carillegs marriy
COmponeTts &3 evderced by the obrerved peris-
Ed‘wmmnuhhlhnmﬂxnﬁme

Y hunng'fh:mihnmmhyrdh:l
m effect by EHDP o fact,
Hmrdwﬁh(l‘)mmemm-bu]
sTppreon of



EHDP may be fustified In order to cause distinct
morphologic changes which may reflect specific
mntersctions between the compound and the basie
procexsss of the tissue. This iformation s pesded
5 8 bescs far further evafuation of the dinfcaf effects
of diphosphonatex, although any direct extrapols
tion shoald be done with care, On the basls of the
known physexl propertis of EHDP studfes of
such imterferences may also contribute to an
incrensed understanding ot only of the blological
effects of the compound but a%so of the mechanrsms
mmfbk for the function normally exerted by the

In the present study extensive changes were
observed in the epiphyseal growth plate of the two
experimental groups. A lack of mineralzution of
carufage sepla was a prominent finding and
toluidine-blue stained undegraded granules were
consistendly seen n the periceilular lacunae of
petavient atyplcal chondrocyles located at the
epiphyseal metaphyseal junction Similar granules
were seen in the controls only in the proliferauve
and upper hypertrophie zones and not in the parrow
zone of aaklfication. Vascular invasion was inhiby
ted in both experimental groups. In addition to these
mare apparent changes there was also structural
evidence of other serious disturbances by EHDP
involving not only the calcification process but also
the cllular and vascular activities of the epiphyseal
growth plate which altogether indicate that the
effects caused by EHDP are complex

It s known that EHDP given to expenimental
ammals at doses of 10-60 mg/kg bwt/day will
result yn the formation of w ke osteokd seams and a
tack of cartilsge mineratbation m the epiphyseal
growth phate (3 14 23 74) and also tn the
mandjbular condyle (16) Matrix vesicles apparently
play an 1ntegral part of the mineralization process of
epiphyseal growth anilage. somehow medsing
the mitial formatlon of apatite crystais(i) [n the
present study the uncakifled cartilage sepis of
EHDP treated animals displayed & large pumber of
such patnx  veskdes, which were of norms!
sppearance. Thus, the inhibition of mineralization
Qustd by ERDP cannot be duectly refated to an
ahsence of & dusturbed productton of matrix vesicles
Tyt merely 1o 31 1nhibied erystal formation within
the vesides. In the 4> 50 mg EHDP group
muntuned on EHDP contnuously the vemdes

cysals wheross ap evident re
contained “f,’, crysafy was observed in matrux
vesseles of the 3% 50 my EHDP-group after a
f four days afier the last EHDP

recovery period o e
npection. These findings seem {0 indicate that the
Jocal concentration of EHDP In epiphyseal cardlage
roquired for the inhibstion of crysial formation (2

the matrix vencles is only mamntamed for retancy
thort periods of (me afler the admumras
EHDP to the snimel This finding seems b &
somewhat at variance with the observamg thy &
bone retention of EHDP is about 2 to 4 weeks{lf
20) However this caleutated figure dos pot wty
to represent the situabon af the aom! sie d
cakificaion. le the osteoid, where ¢ ki
concentration of EHDP 15 probably more ez »
that of the extraceilular fluxd thag to that scwerh
ted in the bone. Furtbermore, the spoewrse: d
small dusters of apatrte jn the cartibage matr, &
to the capllares, in both of our experimental e
indicates that depending upon the diffesis
EHDP in the tissues local very limated tuse @5
may @il exhibit formaton of spatiie avsd
certainly due to local varetions in EHDP conazre
tion. The condusion we wish to make ks that EHDF
inhibits the mital crvstal formstion witm B
matrix vesicies and that & resumed mipersiafon
takes place relatively shortly after withdmed d
EHDP However the spreadmg growth of &
Initially formed crystals 1 xilt Inhibied by E1D?
for an ynknown period of time. ceriamly depedet
upon the actual Jocat coneentratron of EHDP mike
tissue.

An accumulation of fine gramles way ol
by Lassan & Larwson (1976) m e prood
substance of epiphyseal cartitage sepis of
treated animals, and the apptarance and dtnbuton
of granules bave been further eummed w Ue
pretent study 1n EHDP-yrexied animals, grass
remained undegraded 1n the matm aod @ X
Iscunae of the rone where calaficanon aakes piaT 2
the norma) comrols. Normally e calaficstos
zone docs not contam such gramies @ ¢
chondrocyte lacunac, and ther pumber B ¥
strongly reduced 1o the cardiage watnx (e a0 5
27). Granules appear notmalty i our Couirols &
well, 1 large numbers in the periceliolar ot
and 1n the cartitage matrix of the proliferattve-upe®
hypertroplic zone, and they harrt betn o
as proteoglycan granues {19 17} On the bass
‘bstochemical, Hochemcal wnd morphologic 00€T

cartilage (see 10 for a review)

We conclude from our present findings 1840
proteoglyran grantle accumulaon occirs @ 6F
growth plate cartiage and parucolarly m ¢
farrow rome of aakafication as a result of ¢
presence of EHDP m the tixsues. This accurmuiatiod
n hardly be caused Dy an increxsed symbesis o
matrix proteoglycans because there ¢ hrachernis
evidenct of An inhibftion of synthests by EHDP 2



1<drphopboosss (EHDP) sfiec om growth and
modelreg of the rat pba. Cake. Tux Rex 18 215
) 1978

Inc “we York, San Fromsoco, Londos, vol TV
61-105 1976

Ruvsell R G G Kuag. A-M Cawn P A Flerok,
H Thoriom J Schemk, X ead Ruhams. D A
Effect of ciphowbottales and aicooom on the
cherurtyy and quunutatve krmokogy of rat booe
Cakc Trm Rev [1 179195 1973

Schewk R Merm B A Aihibawer R Ruswl R
GG #d Flersok, H E.f[mduhtl-hyd.rml
(EHDP) s»d

2

and rv-

and owtaphyyn of rax Cade. Trw Rex [/ 196
214 1973

Tinkrg J Eleciron mxqoscopic smdxs on e
Tptake of exogenoms psarker perticles by different
cefl types m the guines P metaphyils Cell Tres.
Rex 156 301-315 1975

Thibtry, J and Fribery U Edectron microscopic
enzyme hinochemical

n
Ultrestroct Rex 47 4359 1972
Thborp ! Lekmendr S ewd Frkerg U
Berton mucrowcopc demonstranion of protsogly
am [0 gunes pg cpphysesl arnbige 1 Ults-
wract Rey 45 407427 1973



treatment. Qur concluslon is furthermore, based on

Fletsch H Runell R G G and Friams ¥ )
D inbibnt kydroyyatie daaer

the presence of a number of large b
delfmited vesicles at the cpiphyseal metaphyseal
junction observed in the EHDP treated rats but oot
in the controls The size and location of the vesicles
are such that they cannot readily be characterired as
a fracion of those matris vesicles which are
assocuted with the Initial crystal formation Lack
ing further prool we suggest that those particular
vetickes may be lysosomal in nature, originating
from the chondrocytes, and that their presence in
the extracellular speces n the area of capillary
invasion Indicates an abnormal lysosome Tunction.
To sum up EHDP appers to have a direct
nhibitory effect on Intiat crystsl formation m the
matrix vesickes. The Inhibitory effects of EHDP in
calufying cartilage scem (o require a2 continous
supply of EHDP since removal of EHDP treatment
for four days resulted in resumed crysul formation
The degradation of proteoglycan compiexes — an
integrated part of the cldbcation process — 5
apparently inhibited by EHDP A lack of degrada
tron of the cartilage matrix, and of the hypertrophic
chondrocytes as well may be of importance for the
observed nhibition of capillary invasion. These
changes may boe duc to a primary inhibitory effect
on lysasomal function, &s evidenced by an accumu
tation of lysosome 1ike structures in the zone where
calcification and erosion normally take place.

Frmancit) wipport was obwined from the Swedish
Afedical Rescarch Councel (prosedt No 24),-05005) and
the Aing Gusiaf } 80 b Birthdm Find
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THE ANAL TRANSITIONAL ZONE

A Method for Macroscopic Demomstrasion

CLAUS FENGER
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scand Sect AL 88 225-230 1973
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@lled the aoal tracsiona] 1000 (ATZ) This rooe cs be democstrated

wang wbole

acToscopscally
mm\ﬂmbnimmnnmmuhmmﬁtmm
rectal (7pe eocone above 3od (e wstuned sqmmon epxthelem below Comparnos wih hmalogical
mm;mmmm-ummnmmww

Key words Anal

o,

Cum Feager Deparment of Pathology Hwdovre Hospriad, DK 2650 Deamark

Racerved 3x 77 Acrepued 22 xn T7

The epabelual Loving of the anal camal 1 of coko-
rectal type m the Upper part and squImons o the
lower part Berween these two, st proximad s the
deouate lme, B a rooe I which 1be eprthelum

tUnt Tl sphencier Following the anaionrical deflm-
o, ¥3 wied (0 ths oy the #aad camal # sbout 3.5 e
= bength (7 12)

vares Thes o calied the anal traosi

NOMENCLATURE
Gros  Amdiwen
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CLAUS FENGER
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Claos Fexger Departawens of Pachotogy  Hrdovre Hospral, DK 2650 Denpark

Reoerved 3277 Accepeed 2210 77

The epapeinl brueg of the ana] sl o of colo-
recta) type m the Upper part emd squamout o the
fower part Berween theme w0, st proxumal 1o the
&motr ot B 8 ot m winch e ephelum
sares Tho m calied the aml treasttional zooe apd
has uat) now oaly bom etumated on hiskotogical
secuons The present puper deals whh & method for
macroacops derporsriios of this ooe By way of
ratroducton e short servey on the nopenchtire of
The regon will be green

NOMENCLATURE
Grey Amasomn
T amal card (Frg 1) conpacts the rectom iR the

e ot (e lerel of Bt pehc floor e et wpper
order of the waermat spluecter {7 12) Soe docm,
bonever prokr 10 deflor te ka0l goacuos .

% Py K G demicom L, callimg G a1 s € the
deataéc Lt for pars s rcn Tie o or e 16 the
aral opeacag % ch corteionds t the Wt border of

the wwerral sphacaer Follow ing thw somovmca) defarp-
twon, o3 wwed m th mwdy e anal caod 13 aboot 3 5 om
meagta (7 1B

The crecope] sarface shows soml columns. apal

Jowrmiona] asnormacxd
of the aral vah es o rekTred o tader & varsety of pames
sach s Ihe dentzs ko, pectine koe, siuous e, erypt
ima, vaheliar koe, papelary boe. soo-cxaeods Ims.
ImecOCROnEoOs JOAC007 and soo-recal boe (7 13) As
the My devsic Aw b ed o 18 well e WHO-
comlianon of messal wamours (13) end m Morseet

Psromtestmal

o s comd dus term il be prefesad m the follow mg
The vt el t » bt boe (63 s pecaea {17 seem off
defined aad showld be arouded (3)

Homlogy

The xasl caxdl can be doided 1m0 thew tooes
acrordang 10 the cpabelsal lomng. bearg of the colo-rectal
DPs Mah yps m e e mon of rarymg
Mopenrences Above and &t the kvl of te deati [me and
quamocs briow  Forter beios tha epaicivem
™D The e £ of the parwal region e
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Flg 1 Dugram of snal canal with nomenclature wsed

The middle rone was fint decrited by Robin amd MATERIAL AND METHODS
Cadiat in 1874 (16} although already Berard in 1833 (1)
naticed that the tramation between the rectal mocosa and  The matenal comprroes (8 amal amlby chaod
squanous eplthctrum was not sharp In 1879 Durcr (2)  abdomino-perincal resection for recal denocarme
gave ht the mame zone moyennc or fibrolde and from then  In all cases the drstance betw con the bow est bordr e
ot Lhrs arca bas been referred (o under 2 variety of namex  tumour and the dentate Line was 4 cm or port Tt
based on av well crabryalogical & macroscopic and ;pedmuwuenmpaui:doonaxhhbbdmﬁm
hruological cbwrvatlons, such as the cloxcogens: zone, The following procedure was performed, some ge
haemorrholdal zone membranous zone, Intermeduate  mens being prefizated 1o 10% buflared formahe
rone  trapsrtonal zome, junchomal rone and zom
columnarrs (5 7 18) I Flzation in Lillie s AAF for at kast 4 hows
As the term transttiom) rone can be used for a wide 2 Runming water for about 10 min
varety of locations w here epithelal types change (ama) 3 Whole mount staming (ses befow}
canal. cardi. cervic atert salnary glands bile doces ect } 4 Running water for about [ mun
thrs term 5 well understood The term tramtronal or 5 NaxCOy03% for 45 mm
tranuuocellular epribeirum o ofien twed synonyrmous 6 Runnmg water for abow 5 min
with urothelivm and should (herefore be ayvoided 10 the 7 Siorage in ethanol 70%
connectron In he following the term amal trarsitional
e (ATZ) will be wed for that part of the 2m] mucosa wat
that Nes between pxal uminterngred rectal cnpt Before the whoike mm{mf;ﬁ‘qi:‘d::.m
beanng mucowa above and typical uginterrupted squa ;':"d from the cork-slabs. The
mous epithelrum below . A JB\(Gm)OJ%bﬂW"‘d‘””“
rmun atpH 75306 sncdnn:)b R,
b Akmngreen 3 BN (Gum) 0 S
MACROSCOPIC DEMONSTRATION 120 rmn at pH 2 5-3 0 (3 specimens) .
In & previous paper (3) it was shown that the ¢ Almn-bluc (Blo-rad) C I no 74240 05% h\‘
epithelum of the snal ghnds was characterized by a mmd40mmnpﬂ’5—3°(53m&
d: muctrs As ths msome d PAS(periodic acd) 0 5% S mm. Schufls rage
respects resembles (he epithedium of the ATZ. thes ked to Tomay) 530 min (4 specimens) et
the assumption that the ATZ could be demonstrated by Folbmulhexmmumvadummwdﬁ“’w
whole-mount stamng $iving om0 as well the rrpbocdoomdihb:mﬁn:pﬂblwm
strong tmucus-producing  (rypt-beanmg rectal mucosa folio dgram of squares. each 2 5 x 04 cm anéd
sbave and the mocus free stratfied squamous epithelium  dus wefe produced with the camcra m
below Thus method was introduced for sicreo microsco-  powivon (Fig 24
ple studies by Landboe-Chrissensen & Porapar to 1970 o aies
{10) using PAS for somach and duodenum and Alcas- mAn.ndmnnmmdmwmthgfﬂﬂwd
3 B (AG) or Alcarbluc 8 GX (AB) for colon  the li0es oa the degram, resulung tn | -20
green tssoe Each bloch wes embedded 1o penaffin ® ¢
and rectum secto
The present paper wil deaal whth a comparron mnﬁrdpm}mnunhmﬂxsdcnplml?w
betw een the pmmoflbt!dlffmlo?l&: ﬁmﬁh;?hm:mm[ﬁmmnn{#Aﬂ
related to the convertional were marked with Ink-spots (Fig. 3)

ATZ.
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Flg | Dugrim of amal cimal wth somenclature used

W

The middle zone was first doseribed by Roba amd MATERIAL AND METHODS
Caduat in 1874 (16), although alrendy Berurd In 1831(1)
notced that the tramduon between the rectal mucona and  The matenial comprises 18 amal camah obamd t
3Quamous epithehium was not sharp In 1379 Durcr () abdommo-pertnesl resection for rectal sdepome
gave 1t the name zone moyenne or (Tbrode and from then  In all Cases the distance betw een the kow est bordr o8
on this area has been referred Lo under & varkdy of names  tumour and he dentaie line was 4 aa of oo T
based on as well embryological av macroscopx: and  specimens ® ere suspended on o cork-sab before frow
histological observatons such as the closcogenx. zone  The followang procedure was performed, sont X%
haecmorrhotdal zone, membranous rone. intermedizte  mens being prefluted in 10% buffered formik
zone, transitbonal one. junctiom] rone and roma
columnariy (§ 7 |8)

As the term transitonal zore can be used for a wide
variety of locations. where epithelal 3 pes change (aml
<nal, cardia, cenvic uten salnary glands bile ducts ect.)
this term & well understood The term tamational or
transtioceilular epsthelrum 15 often ined sypon) mows
with urothehium and should therefore be avoxded m ths
conpecuon In the following the term anal rreasilionel!
zovte (ATZ) will be used for that part of the am] mucosa fpecimens vt
that lies between Gprcal unmierrupted rectal eyt Before the w ok mount saming Lbe et 3
beanng muco<a above and typical aninternupied squa w“jﬁ"mm’mm&' The follow i
mous epbeiium below s Alunegreen 3 BX (Gurr) 0 5% in 1% st ¥

mmn st pH 2 53 0 (6 specimens) I
b Akuan-green 3 B (Gur) 05% in
MACROSCOPIC DEMONSTRATION 10 mem 2t pH 7 5-3 0 ( specupens) .
In & previows paper (4) o was thown that the ¢ Alcun-blue (Bio-rad) C [ po 74740 05% 8
cpithelum of he ana] glands was characterreed by a aceusc acsd 40 mm at pH 253008 &
produchon As this msome  d PAS(penode acid)0 5% S min SchifTs repex
respects rescmbles the eprthelium of the ATZ, thr ked to Tomas)) 5-30 mun (4 specimens)
{he sssumplion that the ATZ could be demonstrated by Following the starning procedase, the specsest B€%
whole mouUnt SAMING. EVIng contrsst 10 as well the  replaced on cork-slabs wrth & specal ;ﬂﬁ
strong mucts-producing  crype-bearing recal onwcoss  folo dugram of squares, cach 7 5 x 04 cm and
above and the mucus free stratified squamous eprthelum do were produced vmhv.bcnnmmlwﬂ“
betow This method was introduced for steteo mucrosco-  poution (Fig 2)
pie studies by Landbow-Chnstensen & Parapat mn 1970 .
(10) using PAS foc stomach and duodenum and Akcun- mAﬂa:dmmoundmp-mlhsﬂ“‘;‘i’d
green 3 BX (AG) or Alcan-bluc 8 GX (AB) for colon  the lines 0a (he dagram, ressluog m 1770 tads

T rectum e, Each bloch was embedded 1o pnli
* The presemt paper will deal with 3 comparson wmn-rmmknwmmm«m

the lmﬂ,cpmnofunldlffaml st were stemed with hasmatoxylin and coan and cQ@ 1
o b s rom) mstotogical pecture of the  oader the light microscope. The borders of the A
related to the convent were marked wrth 1nk-spots (Fig %

ATZ

I Fixation in Lillic s AAF for it jorst >4 et
2 Runoing water for about 10 mm

3 W hole mount stuning (see below)

4 Running water for about | mm

5 NaxC0)03% for 4S mn

6 Runntng waser for about § mm

7 Storage in ethanol 70%




3 ram from the light zone. mostly being mafler
1n & fow aes sdned 5900 were found o the
rey zone These correspondad 1 franmaiic keslons
o e & eprthetiom.
~prthelnrm was never found in this area.

DISCUSSION

The exient of the ATZ bas nanl now been egumsied
20 hsiologial gechions (5 14 18) Thet method,
however oaly grves mfoemation on the exieat of the
ATZ i seieced $pots Unlers 3 tremendous oumber
of secto0s a1 vesugaled Usmg the whole mount
saming methad this o kvakded and the Zone can be
sumaed @ mt whoke exwnt and reited to
macroscopec bendmarks

The (butne chosen & Lilhe s AAF The coomsts
of ethanol added to forralm m order to grve a bester
preservrton of the wrface srocteres and to (s =
1 adided acetic acad, the 5Cton of which i 10 offset the
shrinkage doe 10 ethenol (1) AB can ba osed &
well ;x AG bot the st 18 be med m coming
serwn becuwe of relatxhy m ddrery AG 3 BX =
used m a copeentravon of 05% The stamng
perod u prolocged o 40 mm when coorpered with
other authory (10) because of the sze of the

Further extenmion of the perod doss oot changs the
resuh

Podrestment with todumn cucbonms w knowo
U wavert AG 8 GX to momsinl fst-biue, am
imotuble pygment Akaa-gresn § BY (and 2 GXQ
has bern shown to comun a murraTe of the

dye AR and the el

dve Akmpryellow (3) Postirasment with sodum
warbocats & therefore hkety %0 remlt w & contde-
rabie amourt of monasral fastblue m the AG
oloured spocimwens, Unrs the reserob-
Tance of colours m AB and AG samed specmens

The gH bevel of 7 5 or sixghity aboee o known
u gne a dark green (biue) colour m the peesenoy
of weakly sulfswd mmcosubmances and carbory|
eroups of sadoenactns (15}

In three founhs of the sectons the ATZ
corresponded 1o e bght rone. bt m the rest of the

1 Deformanon and shrmkags doe to the embed-
d.nnwumhmmyruimuth:ATZm

SecuonT,
3 !lmummﬂymm&mhmﬁn
of the squamons epabeimm

4 The ATZ s someumes covered by the sm)
Tahvules.
Coamp the with the 1
picturt ons mest alyd bear in mind that evena slight
variation n the cutrintg op procedure togetber with 2

from the paraflin block may ked 10 a difference
between the twro, The diference of |2 mm seemms

Aly thanks are due w0 the Depurtment of Pathology In
Copenbagen., Hotsebro and Aslbory for provadmg
miternd for the stmdy of the am! caem]
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Fig 4 Paper diagram drawn after colour dupostive a5 shown in fig. 2 The white spots 1n the ATZ lodsee 3

where the colour 8 not typical.

The colour dus were propected on a peper with the
samo dagram as the plasic (010 and the outlines of the
specirnen a3 well as the Lines of colourshilt were dramn
on the paper dmgram (Fig 4) The drawings were
compared 1o the 10k $pots on the histological sectsons

RESULTS

FPAS AMethod
Macroscopic in of the 4

stained with PAS revealed a relatively sharp
colourshift between magenta and grey at the level of
the dentate [ine, without demonstrating the ATZ
The histological examination showed that only
surface cells and free mucus were stained The
colourhift took plsce at the transition berween the
ATZ ud the sq hellum  independent of

AG and AB Methods
N examination of the 9 AG and the 5

AB stained showed [mmedutely after the
smuning perfod in all cases 3 zones, a dark green
(blnx)mmnm-lmhtm(b’“‘)mh'h‘
mlddhpartjus!abowtbtdmﬂlcllmmdlm

z0ne beneath this line. A fler treatment with sod¢
carbonate the cifferences in colour wert K
pronounced, AG ss well as AB specmens plof
rather turquoise codour

The outlines of the light zone were mostly %%
at the upper border The Jower border was 8!
cases focated at the deutate hne, sometime ane®
the humiml surface of the anal papilee T
proumal-distal extent of the zooc varied it ¥
serres from a minimom of 1 mm to & mams!
17 mm Prolonging of the staining penod fro 4
to 120 mmutes did not change the results.

The histologial examipnon sbowed i 81 |
specimens an ATZ lying between the recaHT
mucosa above and (be stratfied squamoas e
lium befow Only surisce cells and free mucus *¢f
stuined. Comparison between the et
macrotcopse registration showed that the ATZ E
three fourths of the secuons corresponded 00 B0
light rone, although this correspoodance some(ioé
could only bo obiained If the slide was coapartd ¥
a part of the light zone lying 1-2 mm to the right &
Jeft of the cutting line on the dizgram. In the last 0
fourth of the sections the histological ATZ differes
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regmared growly and by cKToNOpy the AS tomours k¢ & grester kndency of Spread than Lhe parent
OS/SC) wmoms MCB-21AS gross qucher than 21 55 sand gnes me w more lymph node
merdrw Pbm raepiaed © (be il the \S moooor abo gves a byber foodence of timg
mewavws W o detackd 0o soch dufference by feg-tringrtanted tmeours \ICB31 SC dd moxt prodoce
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Flg 9 Schematic llustration of the tramformaton of \MICB?1 SS and MCB 11 SC to the #eates mours MCB. [ A4

and MCB31 AA

Scanwectionof 0 1 ml undiuted 21 or 31 AA gne e 10 500 tumours {(AS-umours) W ben thece AS-tumonrs &2
Te-tran<planted 1 p ax mince of sofrd preces (indrcated by »AA-test ) the tumours grow & aeres fumonrt 1€ A

wall Ip of mnde o <obd

suspension with high ceftulanty and w tth lrde

in the ab

preces of ?1-55 and 31-SC aawnes etena ¢ tumour miljtration in the abdomynal wall and gn es e to hike exsads®

Fig 1 MCB21 SSgen 1 A differenttated fibrosarcoma
Note the spindbe~cel] structure (\ 1850)

Fig MCB21 SS gen 30 The wmour 8 ke well
dilTerenvated 30d the cells more poly morphous The
tumour has retained s character of a fibrosarcoma,
bowever (X 1850)

Fig 3 MCB2I AS from AA pen 37 The tumowr
completely undifferentated (\ 1850)

Fig 4 MCB?l AA gen § The tumour cells genenally
are xmal] with scanty cytoplasm  Near the left margin of
the pacture 1 & bimuciear glant cefl Note the «<careny of
red blood cefls (\ 1850 Papamentzon)

Fre § MCB3) SCin gen 38 growing in (he peritoneal

wall after 1p tranplantatson 10 0N of the AA (e
Note that the tumour s still 2 rater well-differentmied
<quamous ctll crtinoma with hom formation (upper

left) (\ 1850)

Flg 6 \ICBY! AA ingen 15 The celks el I8
Larger than °1 AA celic with more Gytopla I
cemter s glant cell with three mocki (V132
Papamectaon)

Fig 7 \ICBYL AS from A pen 4 Lite 2 S &2
umour e quite amaplrctc and rather poh morhens L
mnosds at the lower keft (\ 18350)

Fig 8 MCBYI AS from AA gem 14 The wmor
growimg 1n the perrioneal wall after tanqlamlod
AA celle 1p Note the poor penetraton of the underhsd
muste and compare with Fig 5 0\ 1130)



MATERIAL AND METHODS

The tmnowrs vev Indwed m xoed CBA mios by
pestre foeding of 20 mg M-ty kholsatirene (MC)
rven i 10 dosm 7 g/ do, ta iw v ekly

MCH | 1o sebcunoecwly T 2 fenale mowse 4 §
mood afier sermeon of the MCofecchrg It b &

YO 1/ wrowe m the sk of 2 maie move 3 mooths
afur wdocton The tmowr B 8 * el-iTerentiated
mcﬂmnﬁ:h—lmwu 5
T\nmncﬁhﬂk‘l!lrmm

AxH enbemee R [oliowed the procedove
dexribad by Kiewt (1951) sad by crmermy for womes
The

Worstried m Py 9 As cum be s, the firm generason
lemhmdmllf\lﬂ’lu)m
Posch e S penraoon 29 Suciarly MCB 31 A
orrTonk 10 o find generanon 1o S8 gen 31 Smears
dmummMImF'& 4and &

W et ramaphrted 1 ¢ hﬂ:lu-uwmumn

TADLE ) CR2! S3 Spomermons
Hend Leg or

s0ld tumoors (AS = sxcwes sold form) Bath AS
tumoaTy are quite unchfierentaned and extremely arfhatar
(Fyt Jand 7) The tumoar 1o the present experiments.
were taken {rom serally-trameplanted ammak W oo weed
as [ar a5 powible S and AS twmours 1n comparnble
senerations (Tabiex 1-3) The AS temours » ere obismed
by 3¢ tnyecnoa of 2ecries 10 donor miKe. ONE FENETELION
befors the experiment The fumours were tramypianted
by @erihred trochars, 3 paccas o § mum® 10 the hund foot
e Hayrmar 1974 O or 3¢ om0 the tul (Hepna and
Baend 1943) 1n one cxpenment we tramplansed MCB
21 SS umadatty 11 mio & hind kg The tonors sere
remcved by ampeunon of the  hoke bod leg (Hapma
1974 & or the il (Hapma aowd Bend 1563) wader

The mt
dexcrbed by Boend (1963) nes
wied on lungs and Lners

Hrimucses from Timours Travplansed Suchcnsamewshy (s ¢ ) on the Tadl o sio
lﬁnmaﬁmﬂ-;m.ﬁ-uq Each Group Comprrsed § Usce for Experiments

o Tmowr Gen

1410 Micx far Gem 33 and 52

Lungs Eximpulmossry metrsorees
A\mp o Ajedug Average Lymph
:wt N7 otk pmon Iood of  Acrage  moden Oxber ter
Tanpl e iy} weght () meaw weght (g)  modenoe uncadency (rmnber gad i)
3
Tel ;: 020 0/% 019 o/2 o/
3 [ 035 21 o 0/1 0/7
36 133 7778 o6 1 0/7
©oT
u ;: 02 ol 1710 023 0/10 o/10
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Fig 9 Schemate illusranon of the tran<formation of MCB1 S5 and MCB31 SC to the wscrses tumonars MCB2H-A

and MCB3t AA

S tnjection of 0 | m! undiused 21 or 31 AA gne rise to solid tumours (AS-tumours). W hen these AS-mmoan X
re transplanted Lp as Munce of sold preces Undicated by AA teste) the Ramours grow as ascries tumomms. i€ 8

inthe

d wall Ip of mmee o b

suspension with high callulanty and with litde

uumdmcsmcmlmiﬂ‘""‘

pleces of 21 SS and 31 SC causes tumour

Fig 1 MCB21 SSgen | A differenuated ffbrowarcoma
Note tie <podie-cel{ structure (\ (8301

Fir > NCB2) SS gen 30 The tumour < ks well
@Merentmted and (e cells more polymorphous The
(umour has reamed #s charzcter of & fibrowarcons
however (\ 1850)

Fig 3 MCB31 AS from AA gen 37 The wmour o
completely yndifTereptated (% 1850)

Fig 4 MCB2l AA gen 5 The tumour cells generally
are small with scanty ¢y toplasm Near (he left margm of
mepmunnlbmudurpamueu Now the warcity of
red blood cells (A 1850 Papanioisou)

Fig 5 MCB31 SC in gen 38 growing in the peritoneal

wall afier Lp transplanfation 10 onc of the AA-teus
Note that the tumour 15 stifl & rather well-difTeremtiated

squatnowus cell curpoma with born formation (opper
lef0) (X 1850)

m the

Fig 6 MCBI| AA 1ngen 15 The celts pererald X
larger than 1 AA celis with more Gylopis<m 2 &
cemter & gunt cell with theee o (V1
Papanxolou}

Fre 7 MCBH AS from AA gen 4 Like 21 358
mmour:iq'uuem.zph‘mcmdnu-:rr‘r)i\nm"l:""""l
mreosis at the fower keft (\ 1850)

Fig & MCB)! AS from A4 gen )4 The ot ?
$rowing m the peritones] wall after transplazae o
AA cefls Lp Note the poor penetratson of (he anderhimt
murscle and compare with Fig 5 (\ 1150}



TABLE 3 MDCII-SC and AS

e Tosl o0
smumﬁvﬂrmﬂmlw” -

Inrto & Head Lex
Lungs
[
Lywph
Sedun Avernge i
Amp ca e mod ol Avmp node  Ove
wrvTTe madesce
Traoept day st e () ey} e weght () bandence
pro traopd
mace, 10 eg-traerphanted)
\SCB31 SC (8 mace por groop t GlHnmsptncd e a . e
4 /5
s Tl M 013 ars u o
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DISCUSSION

Too ke i yet known about (he metastss proces
w0 stiem o develop Keallc sni-metntatc te
ragy [t then of course baghly devirabie 1o dey tlop

tatle mmonry hive bem widdy ed for thn
purpose il Melgrew o ol 1966) probably becaire
s h-mdooed temoars are <nd to gne the 1o few
f any meusres Uatvew 1962 K 1970 Currte
1974) \ew umoars m <y opene syaems ot be
preferabie bowever becauce of therr closer snula-
nty o segenows tumoart, such 1 thoe w
trernans YA ¢ think that the back of metasteses (rom

sechmque for metsstaanbalny [n oor tbotzory we
bave accordingly devoted part of our metastsis

simdies 1 devilop pew mensuninog Tumouns In
syogroeic murine sysems (Wellgren of of 1966
Hegmar 1974 x)

When streenmg new tuvours for sportaneous
menmrunbdly we think that the screening tests
mt fulfR certain crmierta m order to be redevant.
U/ The tomours mest be tramphimed 5 sohd
pecct. Othersjoe, when tumour eell sespen-
Lot a8 specked 3£ or fm - tutoour cells may
disseminae by fymph or biood veeels
ud ghe s fale ofs
spwead (hichen 1962, Fivher of of 19691
B/The tmmomrs st be radsally rescctable. If
o, the wobmds %l Raccomb 1o their prma-
S, befixe e bave grown (o detec
bl st (Ouefeld 1941 Nictaew 1962,
Howdler et a1 1564)



Dafferences i Incldences, survival time, hung and
fumour welghts were compared by the Fisher permpta
tion test. Differences wjth P<005 were comadered
significant

RESULTS

MCB 7] The results are shown in Tables | and 2
The tumours grew progressively in all sites.

MCB 21-5S tumours @ the leg grew quicker
Intra larly than sub <1y and in most
animals the Lm tumours could not be radically re-
sected after 4 weeks, Therefore and because the
tumours generally ulcerated the 1 m. wransplanta
tion wite was abandoned and not used for compari
son with 21 AS However the im SS tumours
started to metastasize (o the lungs before the s.c. SS
tumours (2 weeks p<0 005)

Lung metastases were more frequent from s c.
tumours in the leg than on the tall On the other
hand SS Wil tumours tended to give rise to more
lymph node metastates than SS kg tumours (4
weeks p<010) The results were similar in
different §S generations.

MCB 21 AS grew qukcker 1o the leg than on the
tail The quick growth prevented us from using
the 4 weeks growth penod (or kg tumours The
mesdence of lymph node metastases tended to be
kigher from the tul4umours. however than from
the larger leg tumours

When we compare 21 SS with 21 AS we
restrict the comparnsoms 10 SSgen 33 AA ASgen

14 (eg 2 ¢) and SS gen 52 AA ASgm Dk
ba:uscﬂmgcnaiﬂomumqwmhna
number of in vivo transfers,

The AS tumours grew quicler thm te &
tumours The difference fs sigmfiant for At
tumours (p<0 0075) and 1) tumoers p<d)
Lymph node metastases were more fregen -
AS than from SS For tail tumours the &lar.
are significant, where the tunes for ampom
were similar 1 days p<0 02 8 days p<tf
The inaidenices of lung metadases were ok
SS and AS leg tumours, bur AS tail tmous fr
rise to lung metastases in more mxe thn St
tumours did (3 weeks p<0 02 4 weeks p<t(

Extrapulmonary metasiases otber than lohr
nodes, were rare for SS and AS alike. regardest
the site of tramspfantation

MCB 3] (Table )) The SC tumo grew vt
the tail and in the kg The growth was vy -
quicker in the latter site. No gross or muoeT
metsstases were detected.

The 31 AS tumour faled to grow In some @
especally on the tail and m generaion *6 (8
transplanted mice. only 2 had metastres B
lungs. Tail-ransplants. on the other band. gne
0 BUMETous metastases in the lungs and o r®
(tarl root) lymph nodet. From gen 76 al o<t
except two carrying their tumours for 70 s ®
more, had Iymph node meteses About baf ¢
mumber of these mice ako had lung mare
Except In lymph nodes, no extrapulmonary £
stages were found

J
TABLL 2 AMCB21 AS Spomtaneous Metasiases from Tumours Tramsplansed Subcutanconsdy (s clavlhf(;:";;“"
Hind Leg Each Group Comprised & Mice for Experiments in Tumour Gen 14 and 15 Mice for

Extrapulmonarn metrrey

Luogs
Amp on Medran Average Lymph e
T day after urvival tamaur Incad of Avernge nodet Orber o
m) transpi time (davs)  weight {g)  metast woght (f)  incxdence  modence (pumber and
13 106 o/ 020 0/8 0/8
" :? 17 47 152 2/6 024 6 0/6
21 49 213 3/8 030 2/8 1/8
4 019 373240 017 5113 0rs
23 Tul e ;0 037 10/14D 077 9/11 0/18
se 1 057 /1w g5 AL 14 (1 st

28 49

1) Aniruls) lost by operation mosmlity
1) AmmaKs) drcarded becatye of UMOUT FeclITence.

) Apmaks.

4) Group reduced

cammfbatim
) driaried besata of o hitotogicaly st inplantston it
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i/ The transplantation mode should permit detec
tion of both lymphatic and haematogenous
spread This cniterron which s fullilled by kg
and tafl transplantation has the dissdvantag
that It may be impossible to separate one route
of spread from the other This may call for
variations, where one way of spread can be
studied separntely (Rosso et af 1967 Carr &
McGintr 1973 Hewitt & Blake 1977

v/ Metastases must be [ooked for and registered
not only grossly but al<o by microsapy There
is of course, a limit to how extensively tissues
can be processed for histology We think that
at least the primary target organ such as the
lungs for tumours drained by the caval veins,
should be investigated preferable by seral
sectioming (Boervd 1965 Mefigren 1976)

Our present experiments follow a test protocol
that fulfilk these cniter and which we think wall
reveal truly metastasizing tumours. We included
two resectable tumour sites. the leg or foot and the
) because Niefsen (1962) in hrs review showed
that the tail for some tumours 5 a more favourable
site for metastases to develop than subcutls el<e-
where. MCB 31 AS developed more metastases
from the tail than from the leg. especaally in
generation 26 (Table 3) In gencration 4 the
tumours grew poorly on the tail as seen from the
low tumour weghts which may explun the lower
Incidence of metastasss from this generatron of 31
AS. The poor growth—conditions on the tail are
presumably ako responsible for growth faitures
which reduced some of the groups (Table 2 and 3)
Thes 1% a finding we have met with several umes 1n
the past and a reason why one probably <hould not
use the tall as the only transplantauon sie in
metastasls screening testy

QOur rexson for testing the present tumours was
ta sec whether ascites conversion would change the
metastatic behaviour of two new tumours. We
chose one tumour of mesenchymal origin the
fibrosarcoma MCB 2] and an epithelial tumour
the squamous cell carcinoma MCB 31

MCB 21 AS tumours gave ris¢ to more lymph
node and lung metastases from the tail than the
co SS tumours Possibly the tail trans
plantation here permitted us to detect & greater
tendency of spread for AS than for SS

MCB 31 wnmudlmmdmmdﬂm
between the SC and AS I'mthanMSBll W hite

from a pon-metastasizing to a metstmzr{y -
mour under our expermmental condiom
Our present findings can be compard v &
change in metastasiz/bility encoumiersd ® 573
converston of the fibrosarcoma MCGI01 -
1974 a~) From thrs tumour both the SS sl §
forms give rise to metastases. But the poene
metastasts changed from bemg manly to the b~
for the SS tumour to bemg manly extrapome™
for the AS tumour
We speculated then about possibke cues &
change, which might be rehied to the &
transformation. and snggested that surface o
catons on the AS fumour cells were myohed T
is our main hypotheszs akso for MCB 3t for the
1o difference m »malignancy« beween the 2
AS tumours to explun the altered tendendt
spread uxhownbytrnmphmmulm(ﬂ\h
Hagmar 1978 al.
Infn.hxscu'lfuslmum\lCB’Imd"l
rise to blood-borne metastases at all. foe b
nm}ounrequirehmewﬂdm(loLIO‘ch
transplantatron i v (21 SS i« not even transpisd
w{mlO‘cd]s(er&HngmrIWSl)ThtPﬂ
of blood-borne spread. however wib i
exchmsively lung metastases, fs common for
sponmmlssprmdmﬂwprumlﬂ;ﬂmﬁ"
iv induced artifichal wmnetastasess (Ryd & Hap
19782}
“htcellchmgamaydmukepbc:nﬁ
conversson that affect the metastasizibiim of
tumours® As mentioned We suspect hat
nufaacnnmdomucmmhud'rheylwldm
thecd.lslod]v:demdlhrhcumo:lluhﬁym”f")
on the one hand (cf Kiein £ 1955 Pardee YT
mdf-allweceﬂmrndonmdsprmdmn;:ﬂlidw
ng in sold s.c.
hand. when growing ha\'eﬂnﬂlm’
mrf-eedlffmab@(bcmmthessmd';é
forms. e.g 1n lectin agghutinability betweed 3
mdAS(RMdHapm.erBl).TbeumﬂTW
ofﬂwnm:;nmwmmhsmwmmm‘
of sofk! tumour cells (Rvd & Hagmar 1978 ) A
with some other methods of study such 8
ochemistry and cell
fc;:grrwr 1978 #) the data arc sull dificult ©
evaluate, however because of arufacts on the &
produced by enzyme treatment required to bt
cemfmmmcmlvdmmmnsinmmmdon

particularly 31 AS compared to the S5

JI-SCdidnmswerlsemmy
lulLASdcvelopoduumaUlﬂtymphnodemdlum
metastases, partcular] from the tait There were io
dﬂuum!nmmmuxiz:loaphinthbﬂndlng
Thus, the ascites tramsformation converted MCB 31

mmoum‘rbeprrsrmnudyshcwx.bmnerum
the new MCB tumours may be of ux &
experimental models of the spontancous

process.
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caval vein
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1L

fight atrlal
appendage

-opened tight atrium anterior
ipect

4 Schermsc e g 150% g U locatmurn e
mrml sade () ertcad ioes esdec bow Mg &y
for kradogical ETamoanon

Opened right atrium, snterior aspect

Fre % Db, doreing abae g tae bocatuwtos of te
HTH €T War B L P 1 Ot weiferior aB of the ez
FTOn Lok hees AT RO TR My o for
Tl cuTonce oo e porenhy roled
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Hudran 1363 (6)(Frg 4 and 5) They are
.,mmzzk; :"wm-:dmmmm
ertoug B performed I bevek 81 2 men ienaly. 18
ch bt wah 6 secvoms for nmedire g
(aemaaotylin aad cos. Verwe elastics-) an Gileson
o danstne saTver) o b secnom Tor addabosal gan
Whove AMI mimcoon Sbress and pabolopes!
chianges 1 motranodal pars of the suppiying ANENes A
recorded

DISCUSSION

AMI i geoenlly conidered 10 be the result of
thrombote occhrsion of the corondry arteries A
mwmbao[mn—thmbu.:,\‘\ll'xhn:wm

ot derrexsed i 2t beast 75 per cent of the humen

The coroory krieries may for a sborier or looger
conse of thiar tphcardssd Ton drsappear under the
most superfical ey of myoaandiume For this
phenomenon Gefrinper 1951 (5) propoted the tom
»the muml coromary  and he foynd tha mural
frepche woe el by arlerisceronn
Poldeed & Krokné 1961 (11) found that the pre-
raural stgments of COOMALY aners Woe sies of

for scheroc procewses and thar cono-
rary thrombos most (reqoendly was seen here ~
saggretng (fut anocardnl covering might play &
foic in the pathopenasls of cornpary thromboar

The ahameges of tnmsnerse iy of the
semncufar eryocardam ere many Changes in both
the kft and the right ventrcubar mmyocardmm are
\Nﬂwdinmmhd\nﬂnbpﬂ:d*b
ewnate the exact exient of an AMY bothy circumfa-

marginel.

trammar, subendo-
andal or combined AMIS) Sl AMIs of the

wbendocardal (ype e reveled by tannerse
m(*l-mmmammm
whtn performed as meadad through (e middle of
the wall. faks 1o reveal such AMYc Isoted AMCs
i::t:fymﬁhmwqunmby
g (30 1 baot not o,
wd:niqwkmaﬂmuhmmn;]t



Schematic drawing of myocardial
slice

Fle ! Schematic drrwing of myoardial Uxe <showim,
Telt ventricular antero-septal AMI invoh ing the antenor
papillary musce. A B Cand D indxcate how amples of
myocardium are taken <isternatically for hrtological
cumlnaton

fivation 1o formatin Fach of the nnro-BT tested
myocardul slkes i covered by a tangarent cellulose
fim on which s drawn a reguler mct of quadrants
mexsunng O x? mm Toul area of kfi ventricular
myocardial mass including the intery entrreular <eptum n
counted st area of AMI next and the rewlt s
recorded 1n per cemt AMI In cxces of nght ventricular

2 Myocardual <lice sfter the artro-BT test thowing &
looulred subendocardal AMI g the postenior wallof the
left ventricke myolhv g the postentor papitiary muscle

Fig

AM] quanutanon T performed on the free rght

ventncutar wail
Allter 7 days ﬁnunnnfutbunwrdnq:\amm
1in the ial parts of the coromry T #IC
E;‘;Lﬂmﬂwﬁ"@“’“m surrounding epreardal fat and
httle undetlyms myocardram The wriettss gre Cross
wecponed At 6—8 mom mt
sernally numbercd and 1he

unnﬂcd-mh(ninulnlun;m&wmfm

Trmbed.

m parafTim Dk (il L
done prior to or following the croa-sermory
ding on the degree of cakaficaban Rughy or e,
anery dominance fs extimated and a record B mx
which segments of main aneries ferd paporon -
branches, | ¢. amms margo acutes from the nglt oy
ramus dugonales from the lefi aotenor dedn e
and rammes margo obrusus from the ko oroomt er
Minor branches are also serially sectiopd, zcr
and decakafied before imbeddmg m panflin Aler~
are <ectioned to an oater drameter of *-3 mm Wi
ventricular omyocardram 55 shoed as deeribed. de
and the left arcumier ariery are found co el
cordit specimen umtil exther onc (the dormna o™
contmues a5 & posterior descendent astery The kb=
merymdthefh-nl—icmorzhcmm
lnerym:hofoundon:hcwnuxduvmﬂ
the farther rum of arteries is Kolsted from the Tt
slices, Each arterml segment ks sernlly secoomed £
levels at 2.5 mm intervals, m exch level wild 4 w®
for immedhte stamng (hematonln aod e
VerhoefT elasuca Van Greon) and 4 for wid
stajning (Lendroms fibriostam, phophorags 2
bematoryhn)  Acute and ofd occhrae ks !
recorded and lumimal parrowing s recorded @4 o4
lemun’5mc:nL15—50ptr:cm.50~7<;um"
75 per cemt or more (14)

Sam'pk(nfmyoardmforhmﬂqu!ew
are taken systematically (e Fig 11, from the borde!
of AMI as revealed by the nitro-BT test. from o
and from loahzcddnnearnend&mdM
The sms are hermatoxyho and eomm and V¥
elasice Van Grson

The sincatral and atrios entrcular podes are

sorta  [left Lot

right

8 494
“EEEEEF

Cross-sectioning of coronary

arteries
Fig 7 Schematk drawing <homing crosesectsing &
coromary artencs Penfera) segmems of ¢ arenct
(xtippled segment®) arc ralawed from the om ocardstd
shcey. 1 ac.ramus Margo scatus. rdi M

rob ramus margo obfuus

P
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RENAL INFECTION AFTER ILEAL CONDUTT
URINARY DIVERSION

An Autopry Study
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Ammlmmnmmbﬂdﬂmmd
mntnmdxmnmﬂwd:vnhaudnm‘mm-ﬂ Ve found roscroscopscsl
mdwmmdm(mmmﬂ/uﬁwpﬂm/mnﬁw
raddoch oo . pebves/oreery) m 13 of 21 oot G withot eridence of cincer 8 xTiops) Ao
0 14 of 50 ool v The dlfercioe e watoocally (p<000NS5). Abscrskey wire found
raove ofien ™ coodur cess (10/21) than m pon-dnered o (3/50) (0<<0 01) T kaaow & coeiec

06 bets ot dhixted wrowrs twd /of petvos ead DOTATY tract Inferon w s n poo-dn ened
.
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The boporumes of bactervorm 1 the geoests of
reml damage hes besh imemsively dmcomed
Roentpenolopally demorsrable scquired  renal
Yewoms wefe shown tn 7 per cent of children way
TRy e wbectxon by Wosberz et & (15) They

ll‘mmhlmmhmt:numhwmrhw

veral darmegt i would ImiY thel groaps of patlents
el a fuigh fraquency of bacterrists atyo have s high
Trecoency of oot damage andfoc g of wpper
urmary trect infection st antopsy

Parsplegic patients corstrime soch & group with &
#igh frequency of beciernaria (3) 1n eartler suopey
iyt of parapegic o wrveria was foumd o be
¢ cauree of death in 3865 per cent (1 10) In 1948
Deetrick 4 Rusy foond ranal dneses in 20 per cent
of paraplegic cases st wxopsy 1) per cet of the

The afm of tim stady wt to favextigate whether
O tugh frequency of backrinra in petients waf
sy condull drvendons (5 12) was shnfmdy
rolecied i & bigh fregueacy of seviorm infection bn
e tppey urinary tract at astorey



czses with infarction fibross. In the WHO report
1970 (17) on the pathological dragnosts of rschemic
heart drease, transverse sliaing fs recommended as
the method of choice, and the same conclusion Is
found 1n a proposed autopsy protocol by Scimart
etal 1975(15) In this protocol transverse sling s
conditional for appikation of the nitro-BT test and
subsequent quanutation of the AMI

The pathologkal diagnosks of AMI is based on
naked-cye findings the mitro-BT test and histologi-
cal examination Changes in the myocardium visible
to the naked eye cannot be demonstrated until after
15 hours. and the primary changes are non-specfic:
pallor oedemna and a shight change In consistency (8
17} The possibility of establishing an early pathoa
natomic duagnosts of AMI through demonstration
of lass of dehydrogenases in the infarcted area
(nitro-BT test) was first described by Nachlas &
Shnitha 1963(10) The nitro-BT test, however is
also time limited since AMIs that have persisted
for tess than 6-8 hours will not be reveated (1 10
12) False positive reactions have not been demon
strated but false nepative reactions are occasionally
scen especially in big AMIs and In cases with
myocardial rupture. [t has been suggested by us (1)
that poor dralnage from the wnfarcted area mrght be
the explamation  Autolysrs has no influence on the
rutro-BT test when performed within 72 hours after
death and provided that the body wae kept at 4°
Celaws (4). The carliest defimute hrstologreal stgn of
AMI 1« infiltration with granulocytes, and at 24
hours these w11l be present in considerable numbers
at the edpes of the AMI (B {7) Hrstologial
examination of AMI s only revealed by the nitro-BT
test thus might be negauve. although non-spealic
and qualitative changes can be demonstrated at the
borderhine of AMI (1)

Quantitation of AMI Is done by point-counting
and the accuracy = equal to that of planimetry (9
13) It demands a clear<cut delmeation of the AM{
and only AMI < of nodular type and those scen in
relation to nfarction fibrosss are technrcally difl
cult

Continuous electrocardiographic montonng of
pavents with AMII has shown a high inadence of
arrhytmus (7) Histological examinaton of the
sinoatrial and atroventncular nodes 1s often disap-
poinung (16) since acute lesons are  seldom
4 rated The i performed should
reves] even small AMIs. infarction fibross and
pathologial clanges M intranodal parts of the

supplying arteries.

od
study was suppored by Hperteforemiapen
_T\'Tr:mx b"rxrudﬂtdﬂkﬁ‘r Fordmngsrdd  Techmcal

wastance Lis Anette Tovgdrd
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b ind »ithout Dilesd Pehves andior Urewrs w Cnes
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gt of DR g e el T dised 5w culmed T dutad
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e
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«} ru wxh coocTeect
I ro woh dabowe

) of these w ere pyiooepbirites With renm] abscesscs
‘e 1) Fy 1)

Fifty asss withont tmowry drvevsion badd no
noene of oot w nRopst 14 of e hed
nmary st fecuon. § of which consisted of
velonepbrrin with gbsceses (Table 11 The e
ence m frequency of mfecton (renal absceeses and/
« pus-{fied petvex/yreters and/oc reddnh mucosa
o peivex/uroers) between the cswes whh aod
sthout divermon 1 sranstally spufiant (e,
> < DU0VT) Condnia tses T remal sbmeerva
Tors alien than control crses (x~tem p < 0 01)

Whem we exctoded ceses veith Ewied upper
ortury tracts |4 of 16 remal unhs m camer wikh
armary drrerucs aad 13 of 81 remal noies without

(et p < 0 0005) The erflererce buawenn the
groapm had the kiene Jeved of sigrufcance if w ¢ abio
eciused cots wih dubers, Wmary Uat Condre
et phetaceun aboie and wreteral
m the Madder 12 crues wkbour dnartion miection
»&3 found m 60 per cent of dilzted rema) vms and
® 16 per cemt of pon-dibated reml urats (Taple 2)
The difference o suttaally symfioan (fat, p
< 00005} Mo corremponding tiflerence was foand
€ s wxh omduR Snvernons

Conduz et wih cancer w0 swofty had
wxence of 1nfertion m 30 of 63 remal anges (3 of 73
o ddated rem) anxs are ewtuded) Thes figures
umDly 2 upmificantty ko er podence of infection in
mmmmwmnwkt

Tatde 2} Turs difference was ot found & pon-
Anvermd caser

=1 rw wuch pepillnn necrodoany (and abose of phenacetind
g2\ 7o Wk o Tophaeond o e baddes

TABLE 3 A Incbewce of Urinary Troct Infecion at
dutepnr in Comdudt Cies  1th oad  hhowt Camcer
Pasienss from Glichory end frow oxnide Gorebory ere
Presexsed Sepereicty

B Incidencr of Cancey in Now~Anipieed Condi) Corey

A Amopty ceoe
Comex from Cases from
Gotrbors oonide Gowbory
n=4) =)

[afection sge  [nfection suagpe
LRES 01123
o e o
Laa 1423 1112
Croeer 2t
ad N4y 421
————— T
EEERY $3111
8 o
Cawes from Caves Trom
Gombort  actide Geneborg.
5 g8 o=
—_— 2 emm
M
& X-ray 14 2
Unkoos # cancer
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PATIENTS AND METHODS

Urinary diversions with an {keal conduft w ere performed
in 197 paticnrs at Sahlgrenska sjukhyeet, Goteborg.,
1963 1973 At the follow-up 94 were dead, 54 had
autopsy records which permitted detalied analytes of the
conditons in the urinary tract. They were all operated
upon becaust of caranoma of the urinary blsdder 33 of
the 54 autopsies showed evidence of urinary bladder
ancer locally or as metastases. wheress 21 did not, 18
of these 21 were mien (mean age at operation 63 years,
range 52 73) and 3 were women (mean age 58 years,
rnge 29-76)

401 out of 954 patierts tremted for urinary bladder
carcinoma but w sthout urinary diversions at the hospitaf
during the mme perrod were dead at the follow up
Detailed avtopsy records were avallable in 181 which
are the control casex. 131 of them had cancer at autopsy
and 50 had not. 35 of these 50 were men (mean age 65
years, range 55-85) and [$ were women (mean age 75
range 63-85)

Crstectomy had principally been performed In cases
with medium high differentiated cancer However cases
older than 69 years were weually not cystectomized
Neither were arws with diabetes of serous ardio-
vascular diseases All uretery were (mplanted in the
condwts without reflux-preventing techmque. Patlers
with anaplasuc cancer had 23 a rule been trested with
and not d. Cxtes with highly
differentiated twmors had been treated with transurethral
resection of the tumor

Evaluotion of Avtopss Revords

The autopsy records have been reevaluawd by ome
pathologrst  Macroscopiaal evidence of upper urinary
tract infectron has been classed into four stages.
Infection stage ¢ Ao sygms of wmfection e normal

Hsted. 3105 bacterta/m! wis coosdered e _
becterluria

Swrvival time after urinary dnerson o ot
first treatment for birdder ctremom o we-
oxtes was compared Cases okder thn 69 jana
ftrst treatment for bladder carcmoma were o
patkents of that age weidom were drveried Cus
suTviving two monaths postoperainey werr okl
order to minimize the nfluence of opmame mrz
The influence of age, sex and of diokopezt et
the frequency of infecuon was stodsed

Staristical methods. x2-test, foarfoid tabke wad
memta-Geigy) and W Ulcoxon test were wxed forem
calculations.

RESULTS

Autopny Findings
Twenty-one cases with 2 coaduit ad e

of cancer at sutopsy Esghreen of tet

macroscopeal evdence of unmry tma o

TABLE | [Incidence of Urinan Trag e
Autopsy  Cases Treawd for Bodder (evme
without EyIdemce of Cacer af Awopss 11 wbhint

Condult Driersion and 50 w Likowt Drerat

Cusa Cus
Stage of Infecifon with diversion  waboet 86t

L}

3

s b
3 1
0 H

mucoss no purulent Bo
renal absosss
Fafaction wape | Reddwh and maned sucose vally
with petechuae 1n the ureters and/or
renal pehves
No renal abscess
Infecuon stage 2 Influmed mucosa with deftmee puruy
Jertt exudation in the ureters and/or
renal pelves. No rema) abeess
{nfecion stages 3 Pyelonephntis wrth macroscopxal
abscesses In the rene] parenchyma
Rena! abscesses were suspected 12 some cx<es from
stags | and ? at sutopsy and verifled histologically but
sioce  histologxcal exampations were not performed
throughout these cases were retained 1o thelr respecuve
groups. Chroni pyetonephnits or papiltiy necroucem
mwmnmwmmofﬂnh\fmmmﬁ
e Toves wed etther as difaied or
ureiers and peives were cit
m:rmm Only mdhputsbie devutiom from normal
width were grouped as diltbon

Case Record Qbservations
Urinan, cultures. The st
within six months before the

unpary cultire, when faken
patients death has beew

Fir | Kidoeys, urcters and fleal eondult froma 71
okl moan without cancer at sutopsy Ditaatioa of ©
and peives with puruknt ewdation Peliic &
ments. Mecrotnng papilinls, swollen rem) conet
abacesses Infectton stage 3



without Infecion (6 of §1) bk the differcoce f8 nat
sguficant.

O e s found [ the freuensy of
“urnary tract mfection af amopsy between men and
' women of betwesn right and kft kidoey Neither
’muumydﬂaenc:bewh“‘mm‘th”
ol wibout radwologial tratment or
bfferenn age clasees.

Sknnel time The maan survval tme for
ztopaxed ceses without aancer and with cooduit

drveroon was 20 4 months and for thos

.mmw’dnm“GM 1f craes with dulated
wpper unmary racts w ere exciuded the mrvval was
166 and 50 months respectively 8 dufference in
sarvival uzo which 15 almost siatisocally sigmii-
camt scrordmg to the W ikcogon st (p < 0 10
Condunt rses with chnce st sutopey had a
potoperatrve survieal of 13 months.

DISCUSSION
Ursema was found o be the canse of death 10 &5

agreed upon but mowt studex
mabgmant caacs However Schoad ot of reporked 6
dexths ot of 130 tead condunt caves writh benugn
dsere(13) 4 of (heve 6 patients sl of sepsms Ellss
ot af folloned 41 patienns with condt
for beragn draease more than  years (4), 33 of them
developed symploms of pyeloneplms afler the
drversion operaion 3 of the 41 w.ere reported dead
However the carw of demth m these Qrses was Bot
~oted
Aost deversicn operations are carmied om because
of urmary bladder aranmma To awem the
mituence of the mabgrant drseese » hen evaluatmg
unoary tract mfechon m thes patents, arses with
and wrihomt capoer were moded separstdly W
found bgh frequency of onnary tract mfection n
wonduX cres wah ance mostopey and a
mfianyy higher frequency m Geses w nhout
# amces Th difference may be due 10 the fact it
# ceer cases had a shorter wivnal tme and died
wRboTt Wb urg Limew 10 Aoy s
/s mbecnon i o
The fa1 that the control cases were obder thun
\<ectomyzed cascs and (il general drsexses, such
o dubcies, were more common M the covtrol
muunmmmwumwym
coatrol caes had urmary tract mfechoes more often
Gin condwr cases The  hygh mewdence of
tnwwm;vmnymlhtmmyh:
nﬂmh\hsetna:hm.mrmdqo(h

v

of nfection kn conduit cases i pot
hﬂhﬁlﬁv?yﬂ! sg or disceses in the control
group and seems to depend on the orimary
The finding of the rame frequency of
m"‘n“muymmmdmdmmun
fn non-eatopsied coodurt oSy .
selection of cares wih urtzary tsct Infection for
antopsy 1f there was & blas i sclection of #7107y
cases one could expect 10 find different froq

wrimry
Both conduit crsey with ditated and those With
non-diked upper umeary Uact bad bigh frequaecy
of opper uriairy tract lefection st svtopyy The
expaosnon may be retenl reflon. which b an
<t cocatant fmding m conduft cases w shout
reflux-preventmg aretens! jrmplntanon, ws reflux
may initiste or mamisin orinery Infecdon Other
expharations may be 2 cooeant sresdul wries In
the condurt or & becterml mvasion through the
cutantoan Sloma, ¥ 1he TANIA defence mechanism
of the urmary biadder and the urethra agusst
infectsons 18 lost.
Duisted ureter and/or pehvss ray resuk from
sncure ot the uwreeyo-misstimal anastiomosls or
from oretersl onfice sincore st

with ilated pefvas and/or reter e sull foond &
mficantly lgher frequency of tafection m drier
ted cxses than m the others.

The higher frequency of mfection in duaed reval

m#nd:ﬂhhnmmmetmwrmnoﬂhe

ereaces thown m (requency of Gpper wrigary
mm[nu}oub:ﬂmnwndunmutndmoh.
nlosmmmssam-mm

remained. 18 (14%) of these 123 Ged whhom
mmm‘umh:hnhm-uppamhrym
IOIES)u{lhm‘nhm!lbmn‘lhhhbl
Ww&kmmmlimmd

249



TABLE 4 Maln Cause of Death ax sertled af Autopsy in 21 Cazes with [asessinal Condilr Do grsion aydy \
£xidence of Cancer at Ausopsy

Caye of death
< | month

Survival time afler diversion eperaton

| month Z 2 montls 33

Acute pyelooephritls

Pulmomry embolism 4
Intraabdominal abscesaey

Pentomtix )
Pulmonary pedema

Myocardlal infateton 1
Paeumania [}
Sepxis

(
i

S DRy

No ol cases 7

3 i1 K

a.b ¢ = the 3 patients dead without evdence of upper urmary tract Infection a1 sutopsy & F TR 1)
They were all dead within one momh afier major surgery 2) cysictomy b) llowop O op ke ¥

uker of the ventndle.

1a Table ) the frequency of uninacy teact tafection
{n autopsy cases from the town of Gotebory and
other areas are compared. The distribution of the
different stages of infection was the ame 1n both
groups The autopsy frequency was 69 per cent 1n
Goteborg and 37 per cent in the other areas. 14 of
the 18 non-autopsied cases from Goteborg and all
22 of the non-autopsied awses from the other areas
had cancer metastases verified before death Thus
not mote than 4 noa-sutopssed cases from Gofeborg
may have died wrthout cancer and without wfec
tion There war. however dinfel evidence of renal
infectron before death 1n two of these four crses &1
they had serumereatiming valuss of 354 pmol/1 and
972 pmol/I respecuvely and dred with high fever

Tabie 4 describes the causes of death as judged by
the pathologrst who performed the aviopsy in the
21 cases operated upon with conduit diverston 5 of
the 11 (43%), who died more thart 2 months

pastoperatively  had renal wlacnon & bt
diagnosis at autopsy

Premortal wurinary culnirer. Auopsy o ¥
intestinal condurt bad ngnificant bactener I°
monally 1n 89 per cent and non-auiopset oo ™™
condutt in 81 per cent. The sutopsy Csts Wil
condult drversion had tactermama £ 3¢ 9 &
(Tabie 5) The difference between non-drened &
and drverted cases (p < 0 005) bs signifinat T
i o dilference in frequency between r
novt autopsied condun tases

No difference in the frequeney of ko™
could be shown between tases wub and &
without evidence of urinary tract mfecto??
autopsy

Cases with infection st sutopsy had had s
cant bacteriur with growih of exbes bacer O
E colt or coljforms (Protews. hicbsiella Fsené?
nat or S albus) more often {13 of 16) than

TABLE § Freguency of Significant Bacwruna (2 10% ar Lay Premortat Lrinary Culrure in Caves Wik bt
Condwil Urinan Dtversion wirh and without dutopns and in Awtopshed Cases w f1hou! Do erson

Cases with urtnary divermon
Aglopty n = 84

Corses without dnersios
Autopsy o = I3

W ith ureary cuhiure. n = 34

Significant bacteriura

n = 3J0(88%)

W ith urnary cutre. s = 19!

n = 81(59%)

Without autopsy o = 48
W th urinary cutture. n = 21

n=1781%)

Significam becteriuria
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PLEURAL EFFUSION DISEASE IN RABBITS
Histoparkologtoal Observatioms

N CHRISTENSEN K L FENNESTAD and L. BRUUN

Toniten Scarrs
dmrmchwmmW
Sermminsna, Copenbaptn, Dermark

Ciriarxrs, N, Fanomisd, K L & Brson, L Pen! ofonon dhaesse m rabbay Hatopstho-
wmAmwhm-ﬂSﬁ-h“B\—m 1970

Pl slusion drsesse (PED) 1t & gemartoeed adaction of
- opholopal rapoms of 17 rabbas mlsded erpommtaly wib

Ky worts Piaorsd effemon doewe, mabbet, ¥ird miaction. hestoputhokogy
K L Foosstsl, The Anmsl Departnent, Soorn Sarummeixnt, Axmger Bockevard 30 DX 2300
Deamark

Copeohagn S

Recereed 11173 Accepmd 782178

Picun! &ffimon dsense (PED) 1 an bnfection of
lshoratory nMibbes cased by a
agemt The chacese was ongmally described n the
itz zxtees a1 & moriallty problem armong abbits
s for the propegstion of Nichols pathogesic
Trepomewma pailidiem bortore.
employmg the 7 palhdies immoblmation test, bat
the mfecnon undoubtedly ocors under smiter
arcanstanesy m other coontries Further iovestiga-
Uoes shawed (hat the setiology of the kote

dxyy, and the typical poxt mortews Tindings were
oodera and % rght-sided
beart diation and birge emonms of plasmw-hie
foid in the plearal crvmties, bener the name pheral
effusion discese. In fatal cases occurring after the
firat week of infechon, perrtones) effusion ws often
Abo present.
So fir the cungs bn PED
Lave not boen described. Srpemsen (7), who first
remmd‘_un the imercorrent mortality among

dooese wis o vomlike apemt. which apperently
was being pexsed from rabbu #0 rabbit togetber with
the Nichots sraun (5 6 9)

Femacsiod of ¢l () stached 1his prssenger ape
sepataied from the treponemes fn serfal rabbk
Pesmages and in 2 more detaed infecton experi-
el The doemss, somlr to e mlercerrent
drease, wis charscierzed by 2 very short bt
bon period, fever fridecycini,
mfy 41 ciangss in the biood constire-
€zt Mot of tha fad crees ocvered whthin 34

with the
m.mnhummamdmmm
suTvIving the double bnfection. In rabbis that dad,
Taline Gurochl were seen in the cepllaries of the
boast. susronndet by pecratic Dortis and costnophl-
&d&hlﬂ]ﬂutﬂmm“{hm
and lowes pephiron nephrosts.



deaths more than 2 months after condurt diversion
were due o scute pyelonephritis as determined by
the pathologists at autopsy

~
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normal when acrificed on pi day 48 The five
rabbets from he other expermment were
warificed a1 vanous mienah afier inocudation,
aher dunny ther febrile or soblebrde sixge of
drcanc (oos 13 14 £0d 15) of shortly afier having
reovered from ther dinkal doosse (aos 16 amd
I

Tabic | sumexarues U grons findugs a1 death of
~xnfice and the resals of bactermiogical examma-
oo A shown m (he tabe ocdemaom wnd
congesied hacgs almos cef-free, protench
piewral effevom. and nght-sxded heart dubmation
were the mowd procuinent gros flodmgs m the when
(xa) cases Armong the ten rabbas wcnficed, only
one Lilled cn p1 day § shomad pheural effauons
None of e ather ome aembs wacnficed on p1 day
10 or Later shrm e conspacton groms changes

Hrvopethahogy

Apant from evidence of cotulxory dsturbences
m the fual cme, the microvoopsal changes were
oaftaed 10 the myocankum, (e, lymph nodes,

T Thymes Robbut pr iy ) “umeroos seatered
ot of secrow wath phagncyioumg s




MATERIAL AND METHODS

Available for the study were 17 male albuno rabbits
{5+¢.CPH} aged 3 (o § months. infected subananeously
w rth uumilar doses of the PED agent. Arumaks nos 1 (o
12 represented one infection experiment. in which the
rabbits Rere observed clinically until death or sacrifice
on post inoculavon (p { ) day 48 (JL The remning five
animals (nos. |3 to 17) ongdmated from another Infection
cxperintent, In which the rabbits were observed by
ophthalmologkal cuaminatjons these fve rabbits had
been sacrificed on pi days 5 10 (0 (7 and 29
respectisely (4)

Frve rabbits {three maks and two females), of similar
age and from the same com entioml stock % mentioned
1bove senved as uninfected controls for the histopatholo-
el ewmimations

The st mortem exammations w.ere performed wichin
3 bours alter death or sacnfice of the animak Al Hooe
specimens were fived In 10 per cent nevtral formalin
The paraffin embedded sections were cut at 67 microm,
and the sections were routnedy stained with Harrds
haematoxylin-cosin #nd van Ghevon stain Seations from

memﬂmoms)mlmahomdnuﬁ
the Gallocyamn method Ln addmon, some w1,
stuned with PAS  Zichl-Nechen, via ot
blue and Grocowt

Sectlons from the follow ing organs or neas 1~
examined cerebrum. cerebellem. medall o
thymus, Jung. myoamdmm. ner sphea i*
adremal gland  meventeric hmph podes, dade
ilkeum and coton. In some animab the evmmao
inctuded the 2o, art. pulmomlks and panres b
descripuon of the hrstopathotogical prmre. pes.
attention was patd to the changes comman © o2
eununed ar the same stage of dmexse

RESULTS

All 17 rabbits developed a febrike dment ot
second day after inoculaon, withow amv [
symptoms having been observed Seven of e
rabbits from one infection expenment &ed e
day 3 while the other five animb mak
recovered from therr disease and appeartd ©

TABLE [ Reults of Examination of Rabbits Infected Experimentath with PED Atent

Group  Rabbit

No No flud (ml}

on day

Eamined  Pleura) Lung/body
wetght rato (x 104)

Other poss mortem findats

1 8 1H 2 96

9 HsH 2 5
sl 6
i} 3 25
? 163 1
=73

25

l 3166}
7 37

Lucgs more of ks ocdemmatows and come?
duhtloalpn:umonnlulhrcmnﬂ\

Heart nght sided duataon in four amih

{
Liver mottied appearance 1o three sk 2
sumall focs] necroses m one amm!

Spleen shightly enlarged in sx anomals

Mes vmph nodes stightly cntarped of hacoo™
< 1 fihve anmmab

Borderella bronckisepticn from Iungsof{mﬂ:ﬂ::‘
from one of these also anhaem. sITEoXT
codt [rom mes lymph node

1 135 7
141510 [}

16 17 0 -
17 0
0

345612 374

Lungs. pormal or chghtly oedematous snd &%

gesed
Hean nght-aded dilantion n one anmal
Lner slight chronx coccadioss 1o (%o amms
Spteen slightly entarged in o anmabs
Mes lymph sodet slightly enlarged m oot 5%
Bordetelia broachrsepnica (rom gy of onc 3%
No bacteris) cxarmnation of Nos 13 1o 17

Dayw refers to day afler noculation figures 13

Group ] Pleural fuid protan
was fess than 200 /emm.
0 = bess than ! ml — = pot measured

Indicate bours * The rabbtt died

parantheses
ranged (rom 4 960 6 8 £/100 m! towml cell count 1n &% of seven antmakt e



ofbmmiory
nﬂunimoftrmphocyluuﬂpdymhmy
o (Fig 1) The blood vessels and the eodocardiel
arface were normal and epecific stainmes fafled to
thow The three anemals il
xd on days 10 10 and 17 aho abowed toxttered.
focal necromen. of lver ctlls, sunrounded by mooo-
e ceft, whereas the porml tractt were
noaflected (Fig. 4)

The reraming six rabbits o thrs grovp. sacrificed
on dayx 29 or 48 had a definte of tbe
w huia pulp in the spleen (Flg. 1 B), and there wis an
mereased amosmt of Entersitial koDacular lyrtphoid
tetoe 0 G hmgt The follicolar pattern in the
tymph modex was Dot caggeraed. and the thymms
wppexred 0 be noral, Cell counts of giomeruly
copgesied of ends

cells 1o a higher degres tan soun in group | And m
aidnon 3 fov glomender CresTis were Setn
There were oo sgos of nfammston. and the
kxdney tubule were wma(Rosed

DISCUSSION

The cexults of the preseot sindy show (hat tw Ught
mroscopecrl eirerytions saocwied  with  PED
nfection of rabba are minnma] [ndeed some of the

The may be wsprrung. m vew of the saae
lnical pacrare and the grom findmgs @ the fanal
mfecton. bt ¢ 8 M aceordance s b the lack of
270 changes m the ammaly wcrnficed & mtervals
aher the first week of driense

2,

content of protem in the snterior eye chambers
2ern {n PED mfection do not appear to bane been
reported 1o nsturally-occurring ov experimenally
produced radt ‘miechom (1) owere pheomd
effesions of comparable mature are well koown in
Tats given sipba-naphthy Mthnoorea (ANTUXS 2) In
this posorung. hing ocderna B comsidersd o be
pomary w e pennl dfmiom and 1o be doe

pethophysickagacal

roechunssm b operating in PED miecton must be
mvestgeted in other experiments.

In sorvivmg rabbits examined s dfferes tmes.

after the oowt of drewse. the hropstbological

the disorse showed & definne fypoplasie of the
spictic whae pulp &5 seen m the (8 cases. bt
forthermoce there were focal péaroses aod fnflam-
maiory changes of the myocardrum and from pi.
day 10 abo necrosts of Iner el The amimels

Pl 10 the microscopically demoastrased m enl
reaclion which regressed almost completely % ihin
m-mmmmhmm

Accumalation of a hipe smount of serons.
W“M"m-mmmu:-nu‘?mﬂjg

The Airsonech,

1be conct of & generabued viral
averal organs.

do not
inkection affeciing
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Fir 3 \Myoardum Rabbit 15 pi day 10 Focal

whh ceils and a

few polymorph leucocytes < |30

thymus, liver lungs and kidneys No changes were
found in the central nervous system adrenal glands,
pancrews large blood vessels and wntestine. Speafic
granulomatous inflammation was not found and all
attempts to demonstrate inclusion bodex, bactera
and fungl gave negative results.

In Table | the animals are dvided into two

groups according Lo spontancous death or sacrifice
The histopathologscal changes will be descnbed
separrtely for each of these groups.
Group | These seven antmals, which died 54 to 67
hours after inoculation dmplayed a simuar pattern
of histological changes in the spleen, lymph nodes,
thymus, kidneys and lungs.

There was an obvious reduction in the amount of
white pulp in the spleen as compared to the controls

Fix 4 Liver Rabbit 14 pl day 10 Foalno®
pecrosls with mononudear caifs. ¥ 150.

and lymph nodes was well prewned 10 ®
Kidneys, cell counts of the glomeruls sopeesd!
proliferation of endothelsal and mesangnl celk 37
ammals when compared with the cootrd \
nfammation was present and the fubulss ¢
normal

In general all organs from animak in ths 5
showed pronounced congestion, e
fungs and lverx The lungs were alighh ¢
moderately oedematous in scattered areas. bt ¥
1o the degree anticipated from the grow cuﬂ‘:
tion There were no signs of lung inflammaton.
the amount of interstitial folicular lymphoid U=
mnmmﬂummmrduﬂmdnmudlm”
Group /1 Thix group comprrses 10 rabbits
onpi days 510 48 In thewe animals the aheras®

(Fig 1 A) Small scattered foci of d Jon or
necrosis, often involving two of three ceils, were
found in the cortex and to & lexser extent 1n the
medulla of bdth the thymus and lymph nodes (Fig.
2) These foci were erther empty or filled with debrrs
ofmaophtgﬁ-“\elymphnoduahosbo“nda
moderate proliferation of histiocytes in the medul
llryﬂnwa,bu\t_bcucbmmofbahmymus

were conlined to  (he spieen. lymph podes. I
kidneys, myocardrum and lungs. but not all sams
were equally affected
Amotmunrmznbb;uua'iﬂoedou&l}"»“o
10 and 17 the microscopical findings in the s
were simflar 1o those observed in group 1 %'
significant reduction of the white pulp In cont™
other Iymphold tsaues such ax lymph podes 2

e
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o Svem-droders, 1k ok which kad

L 1 fa0on or
rands o8 weNrT-cottamiTg madm bein e bike phiee 11 il saned of grow.
mym\hﬂ\:ﬂ The reeults corcoborKe the theory that sesomry cells hete depreveed Mg
AT ang el MACTOKEOCTUN §8 (Dxured s ol protifersong celbs
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S ek

Recepsed 1078 Accersed 2078

ol deptosd celly bnve s bmnsd growd
potental m axkyee Accordiog 10 Hayfhol (19651
the life span of sermily propegeied cefis can be
& ded mio three phases Sabeegmenm w0 ceplata
von (bere < a pened of show mtad mtydcaton
tpbase 1) followed v tapad exposermal growth
iphane [, which cveormlly sews dowp bofore
eroumieg m soe-prolerstion (phare 111) sod
Coally o cxll Sexth

Cevsaton of growth (r 7o has somesmes been
compared % oh morgial agemg # 1 and sappowed
10 be #n exprewuon of sencrcence at the eeflnlar keved
Haflck 1985 Crunfab 1972 Hanflck 1968)
T phase [I1 phefomemon mey ako refket an
Mopariial reguliton mechanmm drtmgwrs-
Mg eormal fram (rumdormed cefh The Latter can
wwafh be cuinsted mdefinady (Inflck &
Unwhew! 1910 and thee b e aberent
Provaty of tormnl oells w woner of fater Sose

their capacay 1o dinde. The pamber of cell cydie

dewermipes when the el resch phate 1T The
exdmal pokdle member of dnnions of normal
celis, ba% 6 e seem 10 be mfluenced and mod) fled
by exagenoes (aCion, ince the time the cells remale
m plse 1T s boen shown (0 be deprdent oo the
o roasmenil condeoms (Riax er of 1975 Crivo-
falo 1970 Rhetwnokd & Creen 19771
Obweratkons on flbroblasis (\er- & Kot 1969
Craudzs & Sharf (973, and human gl colis
4 exeermari, 19781, bave showy that amy cotrare of
et ool regardiens of pesmege mumber b in fact a
mﬂmm‘mhmhm
{nkders or plase IT cells) and celfx bnapable of
rmﬁ\?d:‘m&g\da;mmmmh
proporton o
mmnkmm,hm::?;
e B0 Ut e caltane ace componed of cets

257



Fledelius H Specht Hansen L Fennestad K L &
Ry Andersen S Uveitis in rabbits with pleural
effunon dmease. Clinkal and  hittopathologxal
observations. Acta ophthal 57 1978 (m press)..
Gudjdnsson H Newman B & Turmer T B
Demonstration of 2 virusdike agent comtaminating
material contalning the Stockhotm substraln of the
Nichols pathogenic Treponema pallidum Brit. J
vener Dis 46 435440 1970

Gudjonsson H Ahewman B & Turmer T B
Screening out a virus-like agent from the testicular
suspension of the Nichols pathogenk T pallidum
Brit. J vener Dis.48 102-107 1972

Jorgensen B B Spontaneotrs deaths among rabbits

o

o

inoculated with Treponema paflitem ks tz
weeks before. Z. Versuchstierk. /0 44 B
Richter C P The physilogy od qrin

pulmonary ederm and preural effrsos oo
ratt by alphe-naphthy] thoures (ANTUL Tin
Surg. 23 6691 1952

Shovpaard Jemsen H J Elimmrios o w==
rent death among rabbits inocubxtsd wah T

paliidum Acta path. microblol sand S 1

124-125 1971

Beisbroth S H Flan R E & Knm A L
The biology of the laboratory rabi. Aod b
New York 1974



path pricrobeol scknd Sect A. 86 257-263 1978

PLASMA MEMBRANE MOTILITY OF CULTURED
HUMAN GLIA CELLS IN PHASE IT AND HI

E BLOMQUIST E ARRO U BRUNL and B WESTERMARK

Insteate of Parhology and the Wallenbery Laborrtory Umneragy of Lppah Lppale Swedn

Bomqust. E Aro, E Brvsk U & W estermark. B Plaum mymbons moulay of cafnred kaman gla
oy i phase 11 o [l Acts puth mncrobeol scand Sect A. 88 237-263 1978

A buman diplond gha lne (U 737 CG) wm cutred on baptoacic nhnds ousg 8 sunschone oethod
and moubty paners of the cell were siodied pung Lme-

ot dnvided 10 duys after secding on the beplolact Klndy were mmoboe, Rrper than the dnoader
mher flt with fw ol snd shoved ooy very ocreonal ruffk fimont compietndy w xhoot
orocoead macropiocytoss Owr present (induogs <hos tt plwse 1] il growmg ungly om
hepaoschc miands 10 serum-cootming medmm betnve Like phaee 11 arib saned of growth factors or
demnaty Erowth mismed Te resuis corroborae the Uaeory thad Sanonary cefts hine deproaed rafTiog
sty and emocsied macrapmocytows & compared with proliferaimy otk

by words Cuttored buman gln ceih, speng o are phre |1l phonomenon, plnm membrans
DOLINY WAAmTg Hectron mECTUCopy  Urme-lipue filinng

;B&mw Unsveruty of Lppale, The W alkenberg Laboraory P O Bov 56 5751 _. Uppaala,
eden

Crxsxison of growth b 1ufro ks sometrmes been,

cotpared with normal ageng o 1 ho, a6d suppored
b an

of sencacencs et the ceflolar kevel
Wafbck 1965 Crisofalo 1972, Haflid 1966}
T phase T phenomenon may ako reflect an

$rowth regulrtion mechinam dstmgus.
hieg eorpl from trensformed ot The Bner aia
vauly be colivared mdefinnely (Hefbok &
Mowhead 1961} gnd thm Iack the mberem;

Property of normal cells o woner or Bier ke

Ihmumckylodnl.‘-e.Tbtmmbzro(cﬂ'lC!\:k
perages, raber than the toal ume fn cutmre
Wariel & Youors 1971 Brumd o o 197,
dnumhu-bmm:mmmmmm
mxmlmumm::ruldnnmafnrxmu
Cellx, homever e 10 be influenced and modified

ad cells focxpable of
xders o phase (1L
Proportson of the Litter with i) the
(melﬂd Thnobtrnﬁouhlnmmmmm
Potion bt the celenres are courposed of cefts



which are all capable of multiplying although with
longer ard longer ceil cyde umes as the cultures
spproach phase 111

We are currently studying the relatonship
between eell multipfication, membrane ruffing and
rullle associated pioocytosis. We have found these
events to be linked in cultures of phase 1l human
gla cells and ako in ghoma cells (Collins et af
1977). It would thus be of Interest 10 evplore
whether differences exist in ruflling and assoctated
macropinocytosis, between proliferating phase 11
cells and pon-dividing phase 111 salls Such an
invesugation must obviously be performed on
sparse cultures 1n which neither proliferation nor
membrane movement is density mhibrted

In order to be able to distinguish non-dividers
from dividers under such arcumstances, we utilzed
a modification (W estermark 1978 Harris 1973) of
the method described by Carrer (1967) by which
cells can be grown on isolated rhaptotactic islands«
Thrs method takes advantage of the fact that cells do
not spread and attach to naked sgarose (1§ estermari
1978) but do <o readily I the agarose has been
covered by palladium \\ hen palladum ks evapora
ted over an agarote surface, shadowed by an
ordinary EM grd palladium slands. corresponding
to the hokes in the grid are created Scoded cells then
settle on the palladium fslands but not on the naked
agarose stnp<. Since the cells cannot move s&cTos<s
the borders of the istands thrs methods allows the
ohservation over a period of several days of multiple
cell clones. Growth Kinetrcs and plasma membrane
motility can thus be studed on individual selected
cells or clones of cells for many days

MATERIAL AND METHODS

Cell Lines and Standard Cultwre C onditions

All expenments were performed on dipkosd human
glu ceite of the line U~787 CG pasuges 11 10 40 The
cells were dertved and kept in culture av descnbed by
Ponten and Macaintyre (1968) The cells were grown on
haptotactic rdands (se¢ below) 1n plavik 35 mm Petn
drbes, some of which comamed round 25 mm
coverslips N0 0 (for ume-lapse anemcrographyl. or
rectangular pseces of ghes 12 %6 > 1 mm (for scannmg
electron mxcToscopy SEM}

Preparation of Haptoioctic Islapds

The taptoiactc islands were prepared as described
elsewhere (1 estermark 1978) In the aas of prepanton
of glasses for ume-lapse anemicrography or SEM  the
ﬁ.m‘creh:ldnnnmuxofﬁdqmsmug
borizomtal whie the heated agarose wat poured over
thern and tmmediately wucked off 1o emure a thin layer
of For the preparation of the SEM-glasses #t was found
peceseary 1o coat the giass surface with an evaporated

hyer of palladium prior © e apree ma
Otherwise the agarose Layer detached from &e g
during the delrydranon m sorione.

Growth of Glial Cells on Haptotactic bl

Statonary glla) cuttares = ere trypyoerd ol s
ded in medrum  The cell nomber v derrmrsd §
electronic cell counter (Celloscope® and 5 wié
5% 104 cells/ml were serded nto exch Pemn da>
haptotactc khands. This inocuhm. actardog ¥
Pofsson dostribution, gave a high propornoe of sgh
lands (1} estermard 1978) The medom v e
bi-weekly Cell proliferanon ou the rnds vzt dor
ned every second day in an fovenod plos ot
microscope (Daveri). A afficent mmnber of W0
was anlysed to enure that at leest 300 Qxs®
inithally sngle celks were ientified

Time Japse Cinermicrophotgrapin

The 25 mm cnersllyn were modntd b2 Do
Stotler chamber info which medrum ¥ x¢ ket
medhum of 37 C. gassed with alr-C0 waswd T
filars were made on s Zets el
uding a ptase planapochromade X WMI’T
objective Jems (N A lO)mdxlmmmtﬂ"v
@mera was a Bolex Pailhrd 16 mm.
Wild MBF B Controd unit and a VIBF-C umar M-
Ptos-\ Rﬂu’nl7’76ﬁbn\|mu¢!ﬂlﬁﬂw°:
develaped  Occaswomally the 3§ mm amal 3
;\hc(crmjcrm:rmn:msmedI'cvn:khu\‘mcﬂ'ﬂ“*‘1
sdcdcdumuu’y}O(Fo{lhﬂi”’r‘
equipment was phaced 1n a walk-n mochaor &

Scaming Electrom \icrowom

ﬂmcduumfucdhmn}dch)dcﬁumtﬂ“’:
of 7% glumratdchyde n 0 1 "\“"’“”w’ﬂ;
01 M sucrose (pH 72 ! osmobaliy 510 "
vehicie osmolality 300 mOwm) (Srank & Ericsve
Brunk et al 1975)

The fration way muated by skorwly Mu:;
u\cﬁwnr.pmmucdnn"c.w\ﬁ‘f
conumm;25mlaruwmuinmlmkrhew:"
still 10 the rocubator C:rewnnkmndi""d
dishes, or change ther pH utuwﬂmﬂ
fiaton wnce ruffies hane proven 10 hc&"
structures which easily withdraw when (b
diturbed

After five munutes, the medrum-lathe nN:'l:
sucked off pumnumc.tJT'C‘nMC“
fiation continued for another mnﬂn-UT"-_,a
cultures were then remored from the il 4
nmbumnunuedmmrmmranmmﬂg‘
i The cells wers post flted m 1% 001 a0 ‘
Na-cacodylate-HCI and dehydrated in a gracked
scetone, starting with 70%  The cells were T
dried from CO I a Polaron E 1000 sppanct®
specimens were pakdputiered (o a Polroa B
sptier atabout 0 1 fare | 7k\ and 20mA peod it
30 nm thick gold layer The glrmes were
stuby with double-adhesne fape, and Lhe cdfc .
with uulver conductiy e paint. The cuftures were e
» Jeol JSM 1 microscope at 10 kV ot 1o a Jeol |






lpsmustion electron microscope, equipped with & Westermart 1978), Mast maoric actroy feekp_

scann(og attschment, at 40 LY Micrographs were tehen durmg the first fe afier seedmg b1
with 1he specimens tiled 45% e s by

passages (37-40) 1 xmall amount of moeoss 2
ESUL be found up to elght days after the minl wrix.
R TS cells on the haptotactic mlands.
Cell Growth Kinetics The fractron of non-dividers, . aifl em =

Deulled results from the anslysss of the growth  single on tbe square for ten drvs aher v
of cell clones obtained from ungle cells in different  increased almost etponentally woh e g
passages are (@ be found efsewhere (Blomguist &  number In pasige No. 11 18% of e

Fg 7 Amnd\vndaocummplmlywﬂmmmmmedlhrhuim.wwmrhd .
Fig & Awfnﬂdcuﬂuflmn—dnidamhnmﬂﬂlmu(mcmmlbufdu Np rea ruf06
s

found. -
Fig 9 Drowser el from passage 35 (ckose to phsse 111) show sng krw ruflliog actrs ity clos to the appearanct of &

divaders.

mmmdywmmmmmf&m\ma(mw

fg 10 T‘u'nd,le‘mof!-bt s oocupked by & ceil withow roffie sahny
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1 ve found 10 be non-dividers. [0 pemags No 40

. In the follrwng. cefis which had undergone
5 ooo divoon on the haptotacic Blands were
. sgoaied dvaders (Fig 1)

Thne-kapse Cinemicrophotograpts

Drviders from eurly peruges showed rather
imense ruflling scindy with broad, fan-shaped
ruffies bukt up of undutating bmellar sructures.
The ruflcs were mainly onented along the outer
purt of the squares, especally i the cornery, skoce
™ot SqUATES w ert inhibed by two or more cefls.
50 that conlacts with nefghbouring cells inhiboed

Fa 11 A mogomes from
Procaceent rfTiong actrvrty end emocaoed

hhmm.mm_



ruflling of other parts of the cell periphery The DISCUSSION
large ruffles were seen to give rise to clusters of
maopmocytotic vacuoles forming dunng short A population of cells seeded oo s &
intervals and moving towards the nucleus during  iestifable, hapiotsetic shinds solred Fz e
absorption (Fig 11 &) other but under wlentical cultre condmons o
Dividers [rom late passages also ruflled, but clls a system 1 which the growth of mdmdnl b
¥lith very large and sctive ruffies were few Most  be followed. The use of such a sy mis
cells displayed & rufflieg ectivity producing narrow  possibde 10 combme kincte and oty
and Jow ruffles. These cells showed macropinocyto~ studies an & comparatively larpe mumher ol e
513100 but It was obvious that the Intervals between  the present experiments, the culteres ol
therr formation were longer than 1 the aase of  followed for more thin two weels WAt
dividers from early passages. neghgible cell loss apd withoul sigm ¥
Noa-drviders showed only & imited. undulating  dsslocation from ome square to anather Tre®s
perpheral membrane activity Ths motilty was  results clesrly demonstrate the otcurment €
more an chevation of the penpheral parts of the cedl  fraciion of non-<dividers, present & ol &
thaa typrcal ruffes (Fig 12 <) Dunng a 24 hour  passage fevels. The kinencs of the maresed
long filming session, one or wo somewhat larger  dividers have been amalysed jn detsd dov™
ruffics could appear for a short tme. Very (Blumguint & Westermar 1978) Oum fndews:
occastonally such ruffies could be seen to result ins in agreement with those on W1 38 fibeokestt

limited number (24) of pinacytotic vACUcles. & Ross 1969 Cristafab & Sharf 19731 E;“"
obvious that any culture of human g o1
Scanning Electron Microscom probably of other dipiowd cells as well, i 2 0%

Duviders from early passages in interphase were
Dot e firmiy lo the substrstum The | AR o Z VY ohase 11 od) ot
upper cell surface was rather smooth. except for a however with wadkly varying mrion: CR
moderate numbes of delleate mucrovili Many eells eomne being close (o their entrsn2!
showed broad, fan-shaped ruflles built up of m‘“"“‘“ﬁ" mhu:mm oy gemeratens £
wmnkled, e lamellae, and were KOMEME! i poants to the danger of using st A

wrth toy mucrovill (Flgs. 2,9 101 Ruffes o0 ente i the betif that ey o0
of different magnrtude occurred, the most promi » homogeacots popalation of cells weh B8
P e g of two or three rowy of mﬁlﬁm Any study using culrures from ¥4
lamellze (Figs. 3-6) Adpoent to such ruffles could o Y i be nod
be seen groups of cavetae which were Inrrpreseg PArnted passages thould of conrse

slnoe thess will contain very different pumbes
&3 prnocytotic vacuokes which had collapsed duning ton-drerders.
the dehydration and/or the crincal-point procedure from early ot

(Fyg 5} il

Lost dimders from lafe pessapes showed & type 2Tty and muraginacytass. \thdr::'; .
of ruffling ectivity which was intermediate betwreen @Arly and late pessages were dedl
that of actively ruffling cells from early passages, Obvious that those from late paswsges

and non-divrders. They had ruffies. but these were 'd:\fdopodrufrﬂa which oaly infmquenll!l;:‘;
ed be chrsters of macropinocyiotic vacols.
low and not prominent There seemed to ] i oL

ft of th of ruffling cells bie of

mdmdmsn; L:e cﬁmmm with hsmmmmn medsa cell type in the cuttures rmmwi;:'rﬂ;
uumber from wigorously rufiing small cells to mmmmnmd%d‘
larpe and ipdolent ones showing little rufTling and g%, to cells which approached the o
low mrtouc actvity mmmmmnuw‘

Non-dniders from both intermedmte and iate  roughly paralielied the finding o(‘prdousﬂ:r
pasaages had the same appearance. They were much the time required 1o obtain depstty-inhibsted
bigger than otlls camble of divding and most of of cdlls in the squares. .
them occupied the Whole square. They abso carried When compared with the dividers, ¢ ¥
fewu‘mmvﬂhonthdruppasu,ﬂ-c:.,md dtvidc::ppmmiw
gentnaliy G 8 D A e G And  ld vory Il and the ruflcs were ot 150"
Rdnanmmwmbl{y‘;laamd&c wthmaawtnocytmhnqwohadfcwbn;s
plaama memirane, withoyt wilii, a3 bas als0 been found on W1 38 celis

mlupmorgw mﬂz occurred  more [T (Bowman & Durded 1975).

f ﬁs’ﬂi'.{ﬁ:" 8). We have previously showed ruflles and«
{reyniend




! macroploocytoss (o be selated to cell multiplc
o and absent from guiescent g cels blocked by
teron starvaton or high cel! density (Collims of al.
(977 Brewk ot of. 19771 It was thus evident that
e heburnoar of poodividers with respect to rufling
‘ctivity was very semilar 10 that of dividers blocked
fvnwmamydmm

1lnmumvtylnx-ol‘u I:ummmd:mdo(

ok nwk: phagocytoss U'l'an'u I969
~-Abercrombic ot of 1970 L5 1931 Gropp 1963)
e would ike 10 9dd 1 conmectson between rufThiog,

rdaring the G and S-phascs of the cell cyde, of
i comertitty @ method for the tern-over of the plasmos
 Membrane: which ey neod to be changed when the
¢ ol go throwgh the cefl cycle

1 Tim vork vas sappormd by graam from the 5 ediak
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RENAL SEQUELAE TO NEPHROPATHIA EPIDEMICA
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MATERIAL AND METHODS
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histochemical study Samples for light microscopy were
fized in 4% formaldehyde (phosphate buffered) embed
ded in parafMin, sectioned at 4 pm and stained with HE,
van Gueson, methenamine silver PAS and Gomoris
tichrome stains, Electron microscope samples were
fixed with 3% glutaraldebyde in 01 M phosphate
buffer The sampla were embedded In Epon. Thin
sectons for light microscopy were aut and stained with
methylene bue in 1% sodiem borate Ultrathin sections
were stained with lead citrate and with 2% umanyl

glomeruli to 5 per 12 glomeTuli{the laner beme
Stight thickening of the busement memboee (,
at the mesangua] arexs was sten by o ass Tt
was thickening of the capsular membone R i
glomeruli in § cases Slight periglomerds fiwa
was found in two of these patents Atoplsor.
were found in fibrotic areas in § ceses O™
there were PAS-positive casts In the loops of B
and brown pigment (ipofusan) was s &
There was slight patchy imeor

soctate in 50% ethanol  For
sudy cryostat sections 6 pm thick, were stained by the

chemcal

fibrosss (Fig 1) in the medulls bn al 4 ezt
ining medulla and in the coret i 3 €

direct tech with {bodees to IgA
15G IgM C3 and fibrinogen. Monospealic antisers to
alpha gamma and mu chaing and fibrinogen were
obtained commerchlly (Behringwerke AG). Otberwise
the technique was wentical with that deseribed in an
earlier paper (Runeberg et al 19711

RESULTS

All patients were {n good general condition and
adtive in their former occupations (6 farmers, 2
drivers and [ salesman) All but one patient had
normal blood pressure. Glomerular fupction was
good a3 fudged by pormal serum creatinine and
endogenous creatinine clearance values. Noae of the
patients showed proteinuria. Other date are presen-
ted 1 Tabke | They suggest in S cases shight
residual tubular dysfunction.

Light microscopic examination of the renal biopsy
wcdmmwvuerforntcdin7m(cuszlnd6
excepted). All specimens contained renal cortex with
5—12g}omuuhpersudnﬂmmmmcduu:m
3 specimens.

Hyalinized glomerull were seen in all but one
specimen (case 3) varying in number from ! per 5

:pcamTunpm:uB(msSud?)hﬂﬂm
scars In the specimen (Fig. 1) Inflammion &
were gcanty a few lympbocytes wert xm e
fibrotic periglomerular arexs.

PAS-positrve  thickenings were found m &
artertolar wall in 3 cases, and in one addinoed ¢
unewuarimﬂarth.\ckmlminminn‘dﬂ:

artery

In electron microscopic exantination dpixe
glomeruli showed light materh] with pume™s
membrane fragments accumulated maee 82 T
The findings were similar 1o {hose desried 1
obsolescent glomeruli (Nagle et af 1969) In s
glomerull the BM was thickened at the DEIE
and occasfonally also in the walls of the pere
apillanes. Oceswonal gramular deposts bk &
thickened BMl (Fig 2) contamed membes
convotuted strucrures (Barkets et al. 1974) S
structures cocld also be scen i tmekensd B!
the BM without deposits. Five of our panes &
darkm-mnlmzhcmusnlmﬂ’”
Wmmwmmmw(ﬁ
3). In the ghomeruh especrally 1n these ¥
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Fig 2 A (ef) Granular dark deposlt lnside the thickened peripheral glomerular basement membrase. \oe &
membranous convoluied stroctures (arrows). 14000 x B (middie) Mesangial dark deposits (xrrows) st the pne
2l processes, often near the attachment bodses of the metangial cells. 13000 % C (right) Large dark grazsit é7c
d} in the mexangium 9800 x
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thickened capillary BM round extracellular pardc
les (Barlety er al 1974) were seen between the
epithelial cells and the BA! In t%0 of our caseg there
were moon craters of the type described 1n other
condruons (Osterby Hansen & Olsen 1967 Sakagu
X et al 1965 Tallpést eral 19761,

Medullary and cortrcomedullary arterioles % ere
prominem and showed light and thick endothelial
celis as well as {ght muscle cells with a limited
number of actin filaments (Fig 4) The interstitum
showed fibrasts and occauonal mast cells, In the
cortex there was thikenmg and darkening of the
arterfolar BM (Fig 3)

fn most of our cases occasional proximal tubule
cells showed giant mrtochondria (Suzukl et af
1975) (Fig 4) or nuclear vacuoks The casts in the
distal tubules of the nephron contained membrane
fragments embedded in lght fibnilar or L

series was 19 6 per cent. In dwpemsens dmIf
the corresponding propotion i bopas ke
induviduals without kidney drsexse was 5 5 perars
and in the same biopnes from indrduls wde ¢
years [ 3 per cent only We connier &
amount of Interstrtsal scars m the present srB s,
Is slightly increased In electron mucrosgp
made several findings in glomernls that ver e
mentioned by Jorgensen (1966) m pormal frer
rul. Membranous convoluted strocpres md e
extracelivlar particles may be gem m kix
diseases and are probably due o dgmont
phenomena, as sugpested by Barkery ef of {04
Ghint mitochondra accur 1 vanoys deas: s
(Suzukt et af 1975) Dark deposis mak &
basement membrane suggest immone ofsH
deposits (Churg & Grishman 1975} I the poed
study I hustochemistry was pegatne &

material  Many casts showed round or oval
extracellular partidles of varying dameter uzually
in the range of 50~100 nm (Fig 5} In one sampie
small notlear veucles of varying sizes were sko
seen 10 an epithebal cell of Henke s Joop (Fig 5}

An Immunchisiochemical studs was performed (o
all 9 cases Neither immunoglobulin nor comple-
ment was observed 1n the glomerull tubull or
interstitium

DISCUSSION

The prognosis after NE seems (0 be good. In our
series all the patients were symptomiess and 1n their
former occupations 4~5 years afler recovery from
the acute phase Omly one patient had hypertension
but rts connection with NE was uncertain

In 5§ of 9 cases, however there were shightly
abnormal values in tubular function tests though in
2 of these cases only borderhne values m the
concentration capacity When added to the earher
follow up sertes of 20 patients (Lahdevirta 1971)
thrs gives a materzal of 29 patfents, 17 of whom
showed borderline or abnormal values 9 of these in
two or more teus. This suggests that NE causes
residual muld rem! dysfunction in many patents
The tubular dysfunction is perhaps permanent but
the glomerular dysfunction may heaf slowly since
the present scries revealed no abnormal values in
glomerular functon, opposite to the earber xeries
(Lahde Irta 1971) with generally shorter follow -up
times (rmean 24 years) One explanation could be
the scanty depasition of fmmune compiexes in the
gkomeruﬂmthcnmlcphascofNEUaUmnnal
1978) while the tubules and the intersistium are
more severely aflected,

The proportion of hyalsized glomerull amon
glomerull in the blopsy specmens presen

depasits are probably sequelae of immune coget
depesition during the same phase (obisx @ #
1978) Netber the mentioned chamges of B
findmgy in the intermitml blood varseh ol B
intranuclenr structures {n tubule cells are conséee!
to be specific for NE becaree thev cun 4l be bl
m other conditons.

Practically complete clinal recovery b e 1
1 NE. Mud reml tubular dysfuncuon. boved
mayrennmlnmnnymmdrﬂnlbw\’ﬂ"‘d
soczpeafic mild changes, a proportion of $5d
myhcacquclacofN‘Eandpom‘Nyammﬂd‘ﬂ
the tubular dysfimction as is known m o9
condttsons (Berfine & Macken 19621 Chmoal @
immunohstochemuca) evidence ofaa.nﬂ!“F“:i‘
ression of the changes has not been OO0
Recovery is perhaps more compicte in NE hio #

of tubular function and wncrexsed
diseases of the unpary system bave beent 20
(Rubins et al 1960 Siroyin & Lobasora 9 e
Such increased morbdity after NE coukd ot
documented in the present stody o m the &1
svesugation (Lahdevirta 19711
-
The study was flpancully supponed by T seerd
Juselius Foundation and the Acodemty of Fimbnd
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acticpers was $9% (rnge 32-93%) If the
turgmostic caiegones be comspressed 1o 3 therapeuth-
alty redevant groups as shown m Fig. 3 the averags
greement riset 10 96% {range 92-98%).

| 1 NomgmfBcant caxps + sight dysplraa
3 4 Sovgre dysplace + CUTIDOMA M k2t
$ Lrvearre creinoma

Fig  Therapeatcally symifiant groupe
Inwr-Obsenier A
Correlation ‘with peer-chagnoses versas

each readers st dagnosis formed the bews for
determumnans of inter-observer kgreementt. As the
3 semior pathologrsty dagnoses were med 88 a basts
for the peer-dugmosex, only the remaming 10
pactants  mter-observer agresment conld be
cabmied The svenge foteraheecrer sgrosusent
proved to be onty ciighitly smalier than the mtre-
observer agreement, vz 87 % (range 82-90%) If
only the above-mentoned 3 cimxally relevamt
proups of dognoses be the

2 substanil part of & resder s fack of sgreement
with peet

Vactanct
Two pathologets obtalning the same percentage
may theorepcally differ m the

agreement becomes 4% (mnge 92-96%)
The reigtreely hgh o n

pereen
ags wi calniaied after exduoon of afl blopaes
cheracserzed a8 pormal by peer On ths reseracted.
materal mira-observer and mieT-obscTVer agree-
ey were 1 low a1t 63% lrange 59-74%) and
51% (range 42-67%). ropectvely If anly the 3
thempertially redevant groups of dagnoses be
Cotdered. thes percentages are rased 1o 37% and

greemems, wested by dooble-bitnd e
406 veraged 90% (ranee 85-93% ), & compared
*xh B1% (range $2-51%) for the 9 younger

doclon, ths erflerence i satstxally fgmfican
P:h:io( berween apabe

D‘m‘;ﬂ;:hn'm varhnee was 028
{range 0.20-0 varince on doubie readmyg.
aaknisted simmlarly for wll 13 pathologlsts, meraged
023 (e 0 12-0 J6). As with agreements there

1 exrerd

A




shown uncertainty in the Interpretation of squa
mous epithelral changes(3 4 8 12 14 15 |6 20
22 27) However the magonude of the observer
error i ordmary routine materials remams un
known Therefore, an analysis of a large. consecu
tive material was attempted It was planned to
determine intra-observer comsistency by double
blind readings and inter-observer reproducibility
and diagnostic probabihitres by comparisons with
reference dmgnoses The material did not allow an
amlysss of two mafor problems In histopathotogical
work viz. sampling error and clinical correlation

On the other hand. the particpation of (3
pathologrsts reading the same biopsics made 1t
possible to relate the readers diagnostrc accurscy to
their experience in pathology

MATERIAL AND METHODS

1001 consecutive cervical blopskes (March through
December 1972) from Oderrse University Hospital were
randomized aod read blindly twioe by each of 13 staff
members st the mthology iosdtute  Four of the
paniopants were senlor saff members, the remaning
parucpaats tramng in pathology vaned from | moath
10 6 years At each reading the participants had to place
the biopsies n one of the categorres of the Vienm
claraficavon {Tig 1) Group 0 included bropases withoat
squamown epithelium  group | included metaplasas
reserve cedl hyperplasi etc  group § included adenocar
cInomas

Fraluaton of imier-obserier accuracy necessiiated o
reference dugonown for each biopsv For the purpose of
the present myesugation a chinkal follow up of the
patierts could not be used [osicad a peer-diagnoss on
each biopsy wax extablished 1n the following way n 862

cases the 6 dugnosss made mdependently by 3 of the
parucpaung ot pathologints atiowed 2 dectwon of
peer-diagnoss on the baws of complete of major
agreement  the laner requinng a mummum of 4/6
complete sgreement and a maamum of | degres of
deviaton 10 dugnosts I the remaming 119 caees the 3
0 Unsatstactory for dagnosrs 82
1 No ugnificant epitheil changes Nne
2. Sught dyaptama 40
3 Scvere dysplasia 68

4 Carcynoma in sity

scnfor pathologists  blid resdogs reesed [
dragreement and a peer-dhagnoss was thes mith
renew ed reading by the J sendor pathologios m o
The distribution of the peer-dagnows b siovanFy i
and i0ustrates the compositon of the maternl

In ce with the W Ferr
ef al (17} the foltowing estinsuies of acoway vt
alulaged Agreement, varmmnce, aod de oo

RESULTS

Intra-Observer Agreement

For each of the 13 pathologists the two &g
on each biopsy were tramferred o comdar
daagrams with the omisuon of all bropsies sbd @
either Ist or 2nd reading had been interpreee &
unfit for dagnosts. Thrs bad the comsequentt &1
Lhellcondnliondmmmuﬂmddﬁﬂﬂ“’
numbers of biopsies. An cxample of oo o
correlation diagrams fs shown wn Fig. ? Foresd
render the percentage of total agreeent ¥
calculsted from the disgrams afier wkEx
figures in the hatched disgomal

Dr Qs Ist Dugoosis

Dr Q3 20d Dagnous

5 Invamve aranoma
1001

egones sccording 10 Vrenm
Wm aopsies without squamouy
crosions | inclodes memplanas.
reserve cel byperplasia eic. § inchudes sdeneaureiacas
The figures a0 nght ghve (he Smmo o o
dn;mmcdurefmna!wmm o
mnmnon.nddhmﬁcw’b‘bmdﬂ

Fig ! o
dassification.
ephthelum, ¢ §. simpke

g 2 Enmpkufmndamnd-hmmﬂmu“
p-mu-punudouble-bundr:ldmnquOOImﬂ'l“’l“d
cervial biopmex Bropsxs that on Ist and/of

reading were dengmted unlfit fufdm‘b:\‘f"”

mthelmdncddutomlmlh:mmbﬂ’s
that got the tame dgnosis oa Ist and 2

omitied
Figures
bopsies ot
resding by dr Q



the desired for  definftion of arct In sty b not wmivermally
;Tmmmmm agreed upon (11 21), which will tnevitably increxse
ac (Fig 5) If we compres the st} Few ‘-“ansldcn:hemm::g[f
"categrines 10 the 3 therapeutically relevant coes we the eprthein] changes on cervix as expressions
et drreily the most iieresting diegnostic u'uzbbhdcll'enﬂlh.nxmpmtnuyh gynmmm
e (Fg 6) viz. the o ) that
(predactrve vahoe of a diagnosis of spish or  represent an arnficial of something
m:tmlhmd:;ul 9% mdd:’dn;m that mature created as a continuum [F futare efforts
specificty (prechctne vatue of a dagnoss of  m the training of pathologhits and/or esabirshing

DISCUSSION

 The cgnostic probabilities found m the present
- TrvEShgation are not dorectly applcable to routme
' parformance m pathology instrates In daily routine
the rehabuiry of dognosss will profubly be higher for
the follos 12 reasons beopmes will be treated more
arefully than m a bormg cramimatan — twics — of
1001 baopsses such s the present one ot lides —
#ad cxpecally those grvmg e to problems — will be
dncutacd beiween colkeegues. and fimfly errors
ancd by dem strict
1nd by codmyg for ehectronc data processing will pot

Pabology 1 clase 10 100 per cemt The dugnostic
Probabiime of dysplisa and romoma m wtw,
bowener are ughly

Before new pathologic entiws are Iotroduced in
routne pathology they should ideally be tested by
double readings for therr being consistently dugno-
wcd, difkerent pathologhts ~ pot only sexperts« —
should bave proven able bo reproduce the dlagnotsy,
and fimally the duncal relevance of new dugnostic
cntres should be sccured The katter demand ks
most often fullifled even m prelumunary reports in
the lilerature, whereas the former two are very
often lacking, even before therwpeutacnd consequen-
e are drawn from their routlne 1se on patients 1a
the feid of axfoliatve cyiokogy a great number of

bave deaht with & shabx

Om may sk why testx of the retiabilty of
mumpudnmmnmmmrmk
probably a histoncal one |t b Likely that the first

CRtegones
Yaguely deflned Tt 5 well known that the Vienna

'ﬂ!mhhdmm,unh.mdhh
e o T
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deviation of each pathologist s dmgnoses from peer
diagnoses was determined In the following way For
each biopsy the difference: Peer-dizgnosis minus dr
Q-diagnosis {positive or negative) was determined,
all differences were added, and dr Qs average
devaation cakulated

(Z (P;Q))

Two of the 10 pathologists had a negative average
deviatron | e. they had overestimated the squamous
epithelial changes compared to peer The rerauning
8 pathologists had a positive average deviation, 1e
they had underestimated compared to peer The
average deviations were all smaller than 01

however they should not be considered insigmifi

cant as five of the pathologists had an aversge
deviation from peer-diagnoses greater than 3 times
the standard error calculated on the basis of the
inter-observer variances for the sakd pathologists.
Nether the size nor the direction of the devration
correlated to experience In pathology

Diagnostic Probabilities

The gynecologist —and the patient — will want to
know how much they can rely upon the patholo-
gist s diagnosis on a cervical biopsy Their interest

Peer diagnoss

| 2 3 4

N

32 6953

No changes

Slight 23 2| 538

dysplasa

50 293 533

]

K} 3

62

Ordimary disgnosns
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5 n| 2| s

| —]}
Total 384 | 668
s

Fig 4 Corretation dlagrum wib ll the

12 525

8892
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Ordisary Diagnosis

respectively the probabilres of
careinoma i sity o cancer are both ket

may be
probablity of an
have chosen the peer-di
mation fo truth and we can denote the

10

On the basis of 2 correfation dizgram
ordinary diagnoses versus petr-hagnoses
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No changes \
2
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3 |
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thm 1%
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P
oot}
!

pathologists dmgnoses

Diagnostic Probabilties
1e2 34 ®

E
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siight dysplssa
3+4 .
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carcinoma 1 Htu

%

5 3
Cardinoma
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HEART AUTOPSY FINDINGS
IN CASES OF SUDDEN DEATH

The Distributions of Infarctions Coronary Stemasis and Thromi
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n Ol infercted arews were located macroscopically
~x confrmed micoscopically They were found
yuch more frequentty tn the AMI group (71%)

14 of the 45 AMI cases They were seen
significamty (P <0 01) more frequently combined
with ban bioed with

. 1 in the poo- A M group (29 % ), this B
uifiant (P<001L O infarcted arees were
~uod most together with sobendocardial
~frrchoes (78%), a little bew frequently (69%)
 petbr wih combioed mfarctions, and jeest

Infarction of ooe pepillary musche was seen bn 13
cases (m p. =069 not significant) most frequently
in the group wih transzreral infarctions, and not
observed together with combined infarciiors. Of the

 £qoendy combined with

%) bt the defferences are not sigmificant. OF the
"3 ol farctions cbserved, 32 wore clrmified a5
sheadocardsal whereas 16 were exther trxnsmural

combned fnfarctaess.
* Scbrecest mfarchons {more than 2 weeks and
' = thom | yesr old, acconding 0 Mallory o ol
939) were seen t the hustologacal exammation fn

Ahd

hand, wat seen roost froquently together
combined infarctioes (92 %), and ocly in one of the
5 cases with tamsmural infarcticos. Infarction of
two papltary oroscks was seen o 28 cases (62%
mp. =0 82, pot signficant)

TABLE 2 Salient Axicgty Findings 2 Relation 1o Infacoen Ty pey

Types of recrmt miarctions

Trarsmorsd Combmed  Subenddocardmd

Toul

9
4

21
6

33
12

13

n 43

[N

n
13

“an

[K)

18

RX]




TABLE | Distribution According to Age and Sex

Age in years Mals  Femls  Toul

35-39
4044
4549
50-~54
5559
6064
6569
70~74
1579
30-84
85-89
50-94
95100

[ N R e
(== R PR, R I N W I VR, e

m.p =0.5 and akso from the mp =084 of te 4
cases without AMI The menn sge of e pa vt
AMTI (67 0 years) is lower than the of the frrue
(74 1 years) thrs differences s not sgmfienn Tk
differences In mean ages between the grom v8
AMI and the group wrhout are not sigmbo:
efther in the maie or fn the femate oo
The infarctions have been chssfid oo e
groups. | tnfarerd ot »
farctions and combined infarctoes, acordg b
followmg definrpons. 1) Tramsmun! b
necrosis of the keft ventricular wall, incodeg e
septum 8t some point extendmg throvghd i
ventricular wall 2) Subendocardial nbran
necrosis of the left ventncular wall Dot coere

-

86

“
b

Tota)

wat applied. and the extent and localization of the fresh
wnfarcons were determined Furthermore, the threknes
ses of the kefl and the rght vemncufar walls were
measured

From each heart the following samples were taken for
histological examunation  opc tramsmural from the
anterior wall and one from the postenor wall both
including the papiltary muscks, one wedpe-shaped
sample from the septal wall was taken with koown
orrentaton Al infarcted areas were sumpled

The stanstcal analvss was performed using a simple
116 to compare means. and either chi square tedts
(amples of more than 10) or fourfold table tests (Gepn
1970) (small samples) w compare proportrons Throug
hout the text the proporuon of makes {(mp) has been
calculated ax & figure between Oand | Ofe g 70 mates

equalsamp =07)

RESULTS

Acute myocardial mfarction was observed directly
in 34 cases. and in another 10 cases the nitro-BT
test dsclased mfarction. In all the 34 cases with
visible mfarction this atso showed up 1n the nitro-
BT test. altbough tbe infarcied areas in mast cases
nppcamdtobcbmxﬂusmgdxtm In oone of the
10 cases where infarction could only be seen wsing
{he enzyme test did the histological examination
contradst the ermyme test In ane aase the
histological examination showed infarction in the
subendocardial part of the septum although ths
was not visible either with or without the enzyme
test This cas¢ hues been regarved as & subendocardial
mfarction.

The maje proporuon (m
AMI (o0 73) s significantly (P

p) of the 45 cases with
<0 01) different from

15 1 different parts of the keft ventride.

The salient findings are summarzed b Tk’
The dominating infarction type was the subesiat
dial which was found in 27 (m p. =0 78
60% of the 45 AMI cases. The nevt Largest I
“uuncombmcdlnfambm,‘hhh\miuﬂl
13 cases (29% mp =077} wheres
infarctions were only seen In 5 ases WY
mp =0 6) The differences in male propormas

found in 24% of the AMI
proportion was 087 wheh & o
different from the mp of the remont .
thm:nmhummmaﬂfmumﬂymw
ith transmural infarctions, less frequenly €
with combined infarchons and fesst MTK
combined with subendocardml infarcocs /
differences in relstive frequenaes are sigalfiast
the 001 kevel

Old thrombr were found 1 29% of the -\“[’
cases but only 10 10% ofmeg.\h)ccuvnhw‘f\'
'l‘bcdm‘arczms:.nrtia:rvcm«p.v:ncyisllstﬂﬂ'ﬂ““I
the 005 leve! Ofd thromby were fuuu:]&

fi from transm

increasung frequency goimng !

dq)cndﬂnoninﬁramq-pe_,\mmwd"
AMI group with the non-AMI group xho‘ll-b:,
AMI = more frequent the fugher the degree
stenosis The proportion of AMI cases with (555
coronary arteries more than 50% narrowed dif®¥
significantty (P<<0 05) from the proportion of et
AMI cases with this degree of stenosis.



sindy all ched mxidenty and
material obdalned st
stuched by Andersen

he pabents @ our
B aho the o= in the
nh medco-egal sutopsies
ipds! (1976} Amdemien & Hamsew (1972)
sogpaied hearts from patients who dwed n the
ml ward of Sundby Hoepital, wheress the
eots m Erkwrds 3 (1974) matermal all dhed {n 2
wary cre wnt This difference in the materab
bt exphan the dafferencey m the frequency of the
Toton types 1f. a2 proposed by Spars (1972) and
v & Hoburger {1572), all miarctioes stant at 2
endocrdn] sxe and become traptmaral when 2
xbxs forms.

orome7y arsery thrombasls The freqoent findimg
oroary thrombous m petients with trammoral
Tehoos &3 oppased o wlhrctons
aell recognmed (e g Roberts & Buga 1972) As
mmunl bfarchons are e m the present
vl X § nol Sprmg et coromary anery
ombos 1 aho relstively mue Recen! and old
ooy are lound in 43% of the AMI cases, and
5 o sgmbaandy (P <0 05) s frequent Gan m
1stnddy by Erbardes (1974)(73%) Thes fmding ¢
accordance with thew of Hadel e f (19691
20 found that petents traeied m a corotary care
2 bad coronary thromby more ofien than peents
30 the peneral hosprial wards, 1t alvo supports the
ery of bt & Holumger (1972) refermed o

ove
Degree of wowzn It o generalty scoepled that

Xervanom agree wuh ths The reteooo between
* degres of sienous and the types of mfarcuons
B Dot been extenorely guched etsewhere Our
P sappoct the findmg of Roberts & Bupa (1972)

both of the papillary mizsckes were found 10 91% of
(he cases wih AMI This B » high [requency
compartd to what has bem found In previous
studres.  Erardt (1974) found fresh papillary
muscle miarctions 10 63% of 34 cases. and this e 8
higher than found by eg Brond ef af
(1965} w ho found papallary muscie Ins ohvement in
ooly abort 309 of the cases. The retat ¢ frequency
o{pamnuymmdcmd\mhrwrmmnﬁy
the same I the 1hree miarchon type groups.

Tsohated pepuiiary musche fofarction was seen b
two cases (9% ) and (hrs seers to be the pormal
(requency Anderien & Hawsert (19721 found 4 coes
ot of 40 (10%) and Andersen & Apdod (1976)
found ooe case out of 16 (630 Erkandt (1974) &d
oot (ipd &my 10 b materml of B4 cases

Right vemtncudar walf Infarcwon of the nght
yentrycutar wall wes seen m ondy 8% of the AMI
casex In ptscrits dying froa AMI after treatmer
N A COMOMATY Care Umd H 5 much mort commoa
Erhard: (1974) found right ventncalar T obhy ement
w approtsmstely 40% of all peoents, but abo that,

10 freqoency of night ventrcular 10voh €ment 1 pot
unexpecked

CONCLUSION

1n thrs paper the resaits of Tean-autopses m cases
of sodden death are presented. The mam conchs-
noos ot that AMI & less common than it sppesrs.
from the study of dexth certificaies and thar

the higher
be Gegres of sienous B & would be expected

Ol farcuons The old safarcions were predo-
umote subepdocardil (669 ) and (b corre-
Poncs © the fiodmgs of Erhards (1974) He cad.

APRONEE by the Otwers ations reporied here thet okd

TLATCU00S aTe s w th [}
Py equal frequency o both the

Subrecent imf revoms Ous cbeervanon thay sab-
i warcions are kound more frequeraty ombr-
md‘lhmmumminu.muhmmlhmltndo-
Sl salarcupoos who kends support 10 the theory
Frenmeal m0rcn « & secondary phenome-

Don.
Partflan mincley Fresh mbarcions of ooe o

)} woh 0 Gamk Dr Aogeny Asders  guedia
dapargxnt. Sandby Hompeal, and Dr derpew bogy,
Medio-egal Inuirme, Copembagrs. for the »
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TABLE J Saliewt Autopsy FIndings in Refarion o Degree
S

of Stenasls

Nummber of coranary arteries

more than 50% mrrowed
0 1 2 3
Numbar of otservations 21 24 19 22
O1d infarctions 0 I3 13 18
Myocardia! (ibrosis 9 9 13 (6
Heart weight> 500 ¢ 5 7 11 9
Otd and{or fresh thrombi 0 9 4 8

Jsolated papiilary muscle infarction was seen tn
two cases

Infarction of the right ventricular wall was seen
in 8 cases ([8%) with no mignificant differences m
the refative frequency between the Infarction types.

[nfarction of the septum was observed in 13 cases
(29% mp =069 not significant), most frequ
ently together with combined infarctions.

Myocardual fibrasts was found in a towal of 47
cages. It was equally frequent in the AMI-group and
fa the hott AMI-group and also showed no relaton
t0 infarction type. The frequency of heart weghts
greater than 400 and 500 grams has been
determined 1n all groups, but heart weight does not
show sny sigrificant relaion to AMI or to
infarction type.

The degree of stenosis has been compared to the
frequency of other observavons in Table 3 Old
mfarcdons were only sten when at least one
cotorary artery was narrowed to more than 50%
of the lumen Old 1afarctions were also teen more
frequently when three coronary arterss showed
stenosts than when only one did  but these
differences are not mgnificant. Myocardial fibroses
was <cen With a higher frequency the higher the
degree of stenosrs, and the difference in the relative
ﬁtqucncvofmynardnl fibroats when one artery &

marrowed (39%) it signifiantly lower PGt
than the relative {requency when af thre o
were narrowed (73%)

There was ho felation between e dp2
coronary stenosis &nd heart weight of e &
rence of thrombi

DISCUSSION

Pafents. The present {indings were ol mtz
hearts from patients who died soddenly Wt
was no Informanon a3 to whether the doti iz
etpected or not. The sex and sge dsrdam e
matene] however Is very ciose ko the TR
found by Bekker & Grﬂmfdd(IWHTDﬂ‘ni‘
one month s death certificates from Dena !
found that 299 males (mean age: 66 yordndl
femnales (mean age: 70 years) bad dhed e T
upexpectedly The mak ALl
which compares wdl with our 064 -8B
mean ages (our study males. 68 3 yan k=
70 2 years) mfrwumCVorAMlnthﬂt
the two studes however a3 Beker & Gos
found that 70% of the cases ant wid MY
 hereas we fourd AMI fn only 32% of B
This difference is probably LA
Bekker & Grunfelds materh s basad 0 &
certificates and not on auopsy findme-

Tiper of Infarctions. The redive frwﬂjr
transmural compined and
1othe find

o found in our study
of Andersen & Agdat (1976, Andersen & B
(1972) and £rhards 1974) in Tabke 4
infarctions are found Wwith an

frequency 10 &l four srudes, Trapsmyod mi®
bunlmfrcqueulh'pclnanmﬁd‘h“m
study of Andersen & Apdal (1976) bat the &
frequent in Erard! s (1974) material

dial infarction on thcothcrmnd-k#:
common n the first two stutes sod U
wmmomnu-pelmmwmmﬁ\ﬂ“’
by Andersen & Harsen 1972 occupy 38 et
aie position

TABLE 4 Relaine Frequency of Infarcion Tipes Found b Dufferent AnthoTs

o Teeew | G e
fna 9% 604 45

Our stody
76} 13%
Anderscn & Agdal 19 5

Types of [nfarctions

134 744 13
25 47
194 L

Andersen & Hansen (1972) Sea 33a
Erbardt. L R (1974)
=
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MEGAKARYOCYTES IN PULMONARY
BLOOD VESSELS

1 Incidence at Autopsy Clinicopathological Relatl tpecially o d In
travascular Coagulation.
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Fg | haadence of polmoary megakanyocyws i 365
boxpun] scxopass [ end 21 Sorerac sutopoc B

" (50/343) tad vatoes of 2550 MK per cm? 13%
(44/365) bad values of 51-100 Mk per cm? and
9% (32/365) had vatues of more than 100 Mk per
a(Fy 1)

The minvoculsr Mk were nearly always
owmre forms, mctuing muked nocke: [n one case
only (nonmetzsixtc adenocarcinoma of the coecam
PEperan ey complcated with picural empyema
2 & bps infrabepats haematoma) with & MK

count of 100 per cm? of hung thoe. we found cells
resembling (Fig. 2). The Mh were
mo ofien found f the ling capiBaris, occasio-
mnyhumnp\ﬂmmymnnd\cqmdyh\
small yewrs.

Murothrombosts  Of the bospal serics 25%
(92/363) had grade 3 of grade 4 when screening
PTAH stamed sections alooe. 22% (80) had grade 3
or grade 4 m the tungs. 6% (21) in the spieen. 2%
(6) in the Liver and oaly 0.3% (1} in the Lidney
Beaase of the umspeaficity of the sining of fbri
and plateiets, grade 3 or grade 4 mxcrothromboss
rmat be present m both stalas (PTAH and PAS) 10
dugomae \IC. according 10 our expenence. (o oar
material $1 bad MIC: 11 DIC and 40 LIC. MIC
wxs found m 13% (48/365) of the lungs. 3.5%
{13/365)of the spleens, 0.5% (2/365) og the liven
and 0.3% (1/365) of the kidness. e found a

which s atahigh
e (50 001) between an mereased mumber of
MK @ the hogeepitunes md MIC (Tabke 11

Refations betw een pulmontry MK counts and

data are &

vanoos chmeo-
1n Tabie 2 and Table 3
Infectios Faer Lewcvotnss  Infections were
found m 179 cases. mostly porumonta, and 43%
(76) had an incressed pumber of Mh,
23% (49) baving more than 50 MK per cm? The
figure i sgmilcanty incressed (p50,001) Fover
on the day of death was found m 60 cases an 47%
(28} had an mcreased pumber of putmorary MK
(p=0060) was found in 106 cses
out of which 42% (44) bad an focrewsed momber of
pulmonary MK

Lner bowfficiency wis found & 33 cases
(curbosts and metastases with xteros) and 67%
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Kint 1958 Aoschinsk! 1966 and Bettendorf and
Mever Breiting 1974) ancer (Smith and Buicher
1952 and SharnofT and Kim 1958) thromboembolic
diseases (Smiith and Butcher 1952 and Sharnofl and
Kint 1958) and postoperative states (Sharnoff 1959)
are known as weil as postuve correlations between
{ntranascular coagulation and infecions (Saldesn
1967 McKar 19651968 Harms and Lehmann
1969 Skiorten 1970 Nalbandian et af 1971 and
Mihre Jesen ot al 1972) cancer (Afchay 1965—
1968 Shforten 1970 Nafbandian et of 1971 and
Mihre Jemsen et af 1972) liver insufTiciency
(McKar 1965—-1968 Nalbandian et al 1971 and
Wintrobe 1974) and shock (MeAm 19651968
Harms and Letiman 1969 and Nolbandian e al
1971) To our knowledge no one has ever studied
the relation between Mk counts in the lungcapilla
ries and intravascular coagulation and so far a
satlsfsctory explanauon to the elevation of the
number of arcolating MK in the above mentioned
conditions has not been given.

Studying retrospectively a selective autopsy mate
ral with path Ny venlied dr d
intravascular coagulation we found very high Mh
counts in the lungcapillaries. Four of the patients
hed died in renat insuffiesency in connection with
shock (bilateral renal cortical necrasis) and three had
died from menngococal septicaernia. Vv aterhouse-
Friederichtent syndroma (necrosis and suggikations
in the sk plus bleedings in the adrema! glandy)
This encouraged us to perform thrs study In order
to estumate the 1ncidence at autopsy of intravascular
MK and 1o study the correlation berween intrava
scular pulmopary MK and mtcrothrombasis as well
23 the cortelation to several clmxczl conditions 1n
more detasl than previously done 365 consecutive
frospital autopsies and 2 selected forensic autopsies
were studied

MATERIAL AND METHODS

Specmens were collected from 365 commecutive hosprial
autopsies performed dunng a onc year period 11975~
1976) Furthermore. specimens wero collecied from 21
sekected autgpsies {rom the departimemt of foremaic
medxine (prevously completely haalthy mdrvduabs 1n
whom dath had occurred cuddenly sod without any
imury of the thorax) From esch autopsy 1n the baspital

from humgs. Iver splesa and kidoeys

section Tho tissues were
buffered formatdehvde sotution.
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and cut at about 7 micTons The sectioes wet e
with haematovytin (HE) periodec aod-Suff e v
Jin (PAS) and phosphotupgss  sodmerrm
(PTAH) The stalned sectonst, wally | ar v
screened blindly for the presence of mulwate
and scored afier a semiquanimAte mesked a
from. \Myhre Jemsen rtall 1977 0 20 troaty | H
thrombi per shees 2, thrombi in less than 104 ot
vessels 3 thrombr in 10-50% of the vk
thrombi In more than 50% of the vewch Gre's.
were desigrated manifest mtravooiy it
(MIC) If only one organ was imohel we doapured
5 Jocal 1ntravascular cogulation (LIC) min
mofe OTRAnS were [ns ol\ ed & drscmmuted KR
coagulation (DIC) The gradieg was baed o0 TR
PASmmxnndpa'formuﬁbyomo!‘d:m‘kﬂﬂ
white the oiber (h.BH) screaed biedh o)
sectoms for M. | without koowicdee of &4
microthrombosts or clinopethojopaal foskert X
time of screening

Anmmufmmmmmh
and 11 duplicate by the w0 aatbors and saodd
correspondance. The screenmg for Mh W 8
with 250 v magmftcaton Tho areas of the raw <
were directly messured 10 sqare
plametry Mk counts po <l sere v
Ccorreiation 10 gride of mxcrothromboss Cyse et
l(mllxlmm‘mww
and the followlng condrtzas were wsied [ &
correfapon to MK counts #5¢ sec. tume 18 b
denth, mmmrwuntbedayofm“”"‘;
rate, loukacylodts, ADRCTU. thrombocy Iopee-
PP% thromboembolism, sticosgultat TaEet
nfections, shock. bieditgs. blood tram{uace: 2
e drseases momua]uutmmtmumﬂbﬂf
drbetes meflims A rang wum st relathy

" th rest of the serkes (e § usané o

against pon mlectrons) was ted

RESULTS

The MK counts in the 21 forenmc xuoPd
previously bealthy individuats © fernaks ©
rmakes with g age renge from | day 107932
less than | yeur 7 between ) ywmﬁﬂf“l;
betmll)yc-nandSO,mmdSmof:d
years) vaned from 0 to 16 MK per &0° 2
tzasue, with an average value of 4 MR per &2
estimated maximom value was found o 5¢

per cm (p<0 005) The MK couat i e
hospimlnumpslavmedfmmOw‘lbsMkPﬂ
mnwilhmmvﬂmofﬂ\”
om  Sections with umspecific slightly o

of 18 MK per cm ) ax the upper
hospital series MK were found in th¢
apillanes tn 95% (348/365), and 35% 26/
Td vatues of more than 25 Mk _per em? |



MR OR W owm W™ X0 meghw

¥ [ Irdency of puborary megakary ocyes m 365
meal rmopses O and 21 fortnoe amopses B

10/365) had vates of 25-50 MK 2
perem? 13%
2/33121“«51400 MK per cm? and
bad vataes of more tham 100 MK
aitfy 1) Ll
T mmmecisr MK were poady atways

wture form, raked
o nchading mude In aoe ceee

conmt of 100 per cm? of tung tmsue, we found celis
resembling mepakaryoblasts (Fig 2) The Mk were
roost often found in the tung ompillanes, ocaso-
ity in smalt pulmosary artencs and very rarely in
small veins

Microthrombosis  Of the hospetal series 25%
(92/36%) bad grade 3 or grade 4 when screening
PTAH stmned secthorrs sloac, 22 % (30) had grade 3
or grade 4 in the lungs, 6% (21) m the spicen, 7%
(6) in the irver and only 0.3% (1) 1n the kxiney
Bearme of the unspeaficity of the statning of fibnn
and pluelets, grade 3 or grade 4 microthromboss
must be present m both stuns (PTAH and PAS) o
dugnose MIC according o our experience In our
materml 51 had MIC 11 DIC and 40 LIC MIC
was found m 13% (48/365) of the logs, 3.5%
(137365) of the spieens. 0.5% (2/365) og the lhers
and 0.3% (1/365) of the kxdneys We found &

which 15 ! atahigh

Sevel (p<50001) between an mcreased number of
MK m the lungoxpuianes and MIC (Tabie 11

Relations berwesn pulmonary MK coonis and
vanoos cfl dam are &
m Tabie 2 and Table 3

Infectios Foner Lewcoowsty  Infecooms were
found m 179 ceses. mostly preumonm, and 43%
(76) had an incremsad number of pulmonary \IK,
28% (49) baving more than 50 MK per cm? The
figure » sgmilcantty meressed (p=<0 001). Fever
on the day of death was found m 60 cases an 47%

oat of which 42% (44) had an mereassd romber of
patmonary MK

Liver imyffioeny wis Somd I 33 cases
(arrhosms and metssiases with icteriy) and 67%




TABLE | Realtion between Number of Pulmanary Megakaryocvtes (MK) and Microthrombosls Skerssicd G
to Manifext Intravascular Coagulation (MIC}

Numbers of autopmes. grouped afier mumber of pulmotary M per em?

0-25 26-50 51-100 >100

abs. (%) abs. (%) abs. (%) abs. (%) o
DIC present 3107 3en 3an 2019 I
LIC present 17 (42) % (20) 8 (200 708 8
re
MIC present 20 (38) e 12 9 (s Ll
MIC potpresent 219 (70) 39 (12 330D 307 "
MIC (masifest i ) prade 3 and 4 mirothrombosh In both PAS xod PTAH samel w32
DIC (dk i } grade 3 and 4 mk bosis in two of more orpns
LIC Gocalized intravascular jon) grade 3 and 4 sis In cn¢ ofgan.

p ;(’)O'l}e)condalbn between incressed number of palmonary MklndMlCBsmiﬂnDyh@HW‘m
P |

TABLE 2 Relations betn cen Number of Pulmonary Megakary ocytes A ) and }arkwa Clinkcal and Prshoassred
Conditions Statestical Correlation (o Increased hwmber of Megalaryoni ies

Numixnohmmmsmupcdlfh:rnnmhaofpulmmryhll\pcrml

Sonsud
0-25 26-50 51-100 >100 ol | comee
abs (%) aby (%) abs (%) abs (%) (p 1)
Infections notpeesent 136 (720 23 (1) 19 (10 8 (6 186 <l
presemt 103 (57) 27 (15) 25 (14) 24 (14} 179 P
Fever potprement 127 (69) 22120 19 (10) 17 (9) 185 00
present 32 (53) 10307 12 (20) 6 (10) 60 ?
Leucocytoss not present 51 (72) 7300 700 6 (8 Il B
present 62 (58) IS (14)  15(4) 14 (14 106 px
Liver insufl’ not present 228 (69) 41 (12 380D 25 (8) kE}] <antl
fickency prasent 11 (33) 9 2n 6 (18) 7(22) 3 ]
Bleedings pot present 220 (66) 46 (14) B A1 29 09) 3
present 8400 4Q0) 525 309 0  petdd
grancy pot present 154 (68) 12 (14} 24 (10) 7(8) 27
Mal prasent 59 (55) 1706 184D 1402 108 p=0.008
s presemt 119 (69) 36012 31(D 24 (B 290
nm 049 11a8) 13 @D ) 61 pe0ol}
psent 189 (67)  42(15) 20D 200) 3
Thromber Pt S0 8UD 1209 1249 12 px0dlt
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) kad an increased mumber of

[

y MK
£0001)

~Haemarrhape. was found n 20 cexes and 60%
2) tad m xcressed nomber of putmonsry MK
~= 0 003) Cases wikh major beemocrhages () all
d more than 50 Mk per cm?

t Malipwant seoplevtic dseases were found 1n 108
—3cs and 45% (49) hnd an ncressad gumber of
“monery MX (p=0 003)

1 Shock was prosent b 61 cases out of whach 1%
1) had an incTessed mumber of pulmonary Mk
=0.013) The caset were 9 with feus shock, 7
~th septac shock, 39 with aardogerne shock and 6

“mth Blecdmgt

]

was found in 32 cxses out of
whicti 40% (32) bzt an Incresssd pumber of
pulmocary Mh, 57 had thrombosis in the femoral
yem with emboli fn the lung Although & tendency
towards an Iocressed number of pulmonary Mk
was found, the figure was not surtistically signifl-

amt

Lewkoemia Thrombooy ropemia PP Cysostarl
cal treatmems Leukaemia was found in |8 cases arnd
nooe of them had sn incressed oumber of
palmorary MK (p = 0.007) and neither hed any
the 13 ases with (p-0014l.
Decrzased PP% was present n 20 aases and oaly
10% (2) had an Incressed pumber of pulmonzry

TABLE 3 Relations betx con Number of Puimonary Meperar ocy ks (WK) end Varwwes Clowca! asd Pathoanaiomece!
Coadinars Stattuisca! Correlatma & Low »wmder of Mrpalan oo us

‘Wrmbers of Epwopes, Frowped afws nombers of patmooary M per cm?

125 2650 $1-100 >100 ot mh "
by (%) e (%) abs (%) s (%) (p vatoe)
 Lowcaoras ootpraem 221 (64) SO (14 40D 2O uy
proscw 131000 0 (D) 0 0© 1] p=0.007
Thwombo- oot presens 14 (70) 346 100 0 15
ropeam proocx 13 1100) 0 (0) 0 0 ] p=0024
bad normal 4 (45) 2422 1an 202 [}
decrensad 18 (50) 0 0 1 (5 1 20 p=0072
Crosaacal ootgnes 219 (64) 49 (140 43U I (9 34
e gy 0 (D) 1 (4 1) (X b} p=00T2
e <%0janm 10 san 5an 6 Q5) k]
>Soymn D163 450D AN 268 341 P=0012
Sa maa 124 (66) 2704 200D 16 (9) I
femaka LIS (65 203 A} 16 177
Duabew wotpree 219 66) 45 (4 400D M 353
proce 20 (63) 538 40 I 2
oo o
grw 1@ MUD 0aD @
Tacalanon wea 21 (7)) 3 430 400 Jg
:m ozl 13 67 30N Iun 3an n
mermecd 67 47} 120D 12 (1) LX) 101
Tawe @ bot LTan N6 ¢
19 U g6 o
>Téan 426D TTAN KU e '(:)) ;ﬁ
Ansemn ot peoews T4 (45 3 an 120n 13 g
proe S4065 14017 x9) n

[yt u



MK (p=007) Cytostatcal treatment had been
given in 23 cases and only !2% (3) had an increased
number of pulmonary MK (p=007) The relation
between the number of MR 1n the lung capillaries
and leukaemuaa as well as other haematological
dreorders will be considered in a separate paper

Miscellaneours An assocation between an increa
<ed number of pulmonary MK and age less than 50
years was found thouth not significant, and no
correlation was found between an increased number
of pulmonary MR and sex dabetes mellitus,
ansermia  blood transfuston. incrersed sedimenta
tlon rate, and ume in bed before death

DISCUSSION

The avernge value In the forensic series (»normal
matenak) in thic study was 4 MK per cm of lung
tissue with an estimated maximum value of 18 MK
per cm This figure is wdentcal to that of Sauth
and Butcher (1952) who found an average value of
51 MK per section of aproumately | cm In the
hospital series the average number was 37 MK per
cm of lung tesue 35% (126) having increased
values more than 25 MK per em? We fourd MK
In 95% (348/365) of the cases whrch i 1n
agreement »ith Goronas (1924) Brill and Halpern
(1948) and Snuth and Butcher (1952) Smith and
Butcher like Shamoff and Kim (1958) found
average vatues of 1014 MK percm and the latter
found maximum values of 3040 MK perem? It s
difficult to explain the differences as ther matenal
includes the same groups of discases as ours High
counts of pulmonary MK (as ours 765) have been
reported by Bettendor and Mever Breung (1974)
who In 6 cases found 601200 MK per cm of lung
ussue and by Moschinsks (1966) who 1n 9%
(34/382) found more than 3 MK per field of vision
(120 © Moschimski also Lke us found increased
pumber of pulmonary MK n 34% of thewr
autopstes Extrapulmonary intravascular MR have
been dealt with by many authors, the spleen being
\he organ most often involved though to 2 much
fesser extent than the lungs. In our study no attempt
was made to quantitate the extrapulmonary MK In
thrs study a high grade of microthrombosis was
found 1n 25% (92} when wsing PTAH smam for
fibrin alone, 51 cases. however were posiuve both
1n PTAH and PAS stained scctons The organ most
often mvolved in MIC was the tung (13%) and
fier the spieen (3;%)‘_\“: liver (0 5%) uﬁ
These figures
the “dwm(oﬁ Saldeen (1967) found wntrava
scular coagulanon 10 18% of 301 NDBS‘GPCC:Z
when associated with b ) lg’% ¢
inf Harms and Lehman (1969 n of
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519 tungs Afyhre Jensen et ol (1972) fomd pd
muerothrombosts In 12% of hosprat smmpsss. ta
only 0.5~50% had microthrombosss of a g
which in our study Is called \EC. 4 codery
which rs statrstxcally sigm/ficast at a byhindse
thrs study found between Increased omber d
pulmonary MK and several uno-pathoond
conditions among these MIC xs Gefined b
Stimulation of the megakaryocytopmess i &
thrombocytoposests byphldctdcp*amsmn
to increase the maturation rute of Mh ol ¥
increase the number of crculating MK Eedd
(1968) Odell et al (1969 mnd de Gabricke d ¢
(1967) Intravascular coagulanon »ib [
tion of platetets will stimulate the thrombeeiT™
sis and by v:loir.lgmln.m.lieu.nInr:r!l’!Ii=
number of crrculsting Mh. Depression of e e®
marrow on!heothdhandnﬂml(ml&ﬂ'ﬂd
number of circubstmg Mh. and in this st ¥
found a statrsucally s}gmﬁcxmmrrdaﬂwl’ﬁ“’
a low number of MK and teukaemm 15 34 ¥
cytostatical treatment and thrombocytopeEs
The correlatron between
pulmonary Mk and fever
probably explained by the
mcressed number of pulmooary
\nfectrons also found in this stody The
wmrmdeumntcdbyd;dmﬂm|x93nﬂhﬂ
bySmuhamlBurdm(l?SZ). who in W a=?
infections found & - times meresse 1 02
number ﬂwpmmvecorrthmubﬂwm o
and other S5
drsesses (thromboembolism capcer Lver a
ency shock and hacmorrhage) &8 demonsraed
(us study s also m accordance 10 pren®
tvesugations. s
Intravascular cosgulapon m
mechansm o[dmkguﬂl;cKav(l‘?ﬁSD aod s bert
found correlated to such conditions &
mfections  malignant neopiaste droeasts. P
postoperative states mdarmos:.tnmlbﬂ'"
amazmg concordance  between the condrt®®
which are correlated 10 mmvascula =
and the conditions which are correlated ©
\ncreased number of pulmonary Mk Thrs 8™
ton and the fact that rmul!:; no®
lauon as definad 1n this st 13
mtummuumwofwmw
MK at a high level of sigmficance. indicate

consumption coaguiopathy mrsmr': oo
n mentioo?

pat
fpcreast

VA and OF

e
number of pulmoaary MK m the above
suates of disesses. We foand that an
pumber of pulmonary Mh ocurs 1o severd
conditions (acute Infections, livenusuffioeacy &7
cer shock and thromboembolsm nd\d':a?f"“



oot el for certain cisenses, bt these clindeal
“Tombioes which are known to be correlated to
~cossapion coagulopathy obviously lead to an
locraned MK resmse from the bone marrow an
ety a0 locrersed mumber of prtmonary MK eva
+resall of strmatanon of 1be megakaryocyto-throm
bocTopaeets by the conmumgption of plateiets

"We themk &t sed W Grrpersen Lostome of Foreonc
\pteme  Arkon Unwvernuay of
r A for usd mocsoce o coliectng the normml
ool
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Skarnoff J G Incressad Pulmonary Mepkanyocy

3 - Probabls Role = ¢ Thromboerho-

lam J Amer Med Aw /49 103-1)1 1959

Slporres £ Murourtuisory Thromboan,
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s-mza Butcher J The moxdence drrbooon
od pgmiicno of Depakinocyes m normad snd
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MEGAKARYOCYTES IN PULMONARY BLOOD
VESSELS

2 Relations to Mal 7 '

| Diseases especially Leukaemnia
KNUD BENDAX HANSIN and KRISTIAN AABO
Deparumaxt of Puthology Arbus Amseygebws, Uarversaty of Arbws, Demmark
Hamen K B And Asbo k. Mepalaryocyos m palmomey biood vewahy
emmciopc dicaset expecmlly

n 2 Retabons 10 mskgraen
keukserm Aca path mxcrobiol scand Sect AL 85 293-295 1978

La s ey of 71 amtopeses m paierms with mabgnan
wieple

we found an oTeed pamber of megakanyocyws 1a the g apillanes n oaly
Jeuknernoes}

oxyetonens}
oo of 35 cwes of Mukaemsa (43 scote end 12 chroes

Key worts megukaryocyies. benkeem

with a mean vatoe of 3
mepalan ey m 16 s of muinple mydome
amopos The

Kood Beady Hanten, Dpartment of Pathology  Artun Amowygpehas, §000 Arbos, Denmark

Racened 21 77 Accepeed 60 78

Swce Octhafen and Noegel: both m 1914 found
* posiime corroiaton between the mcwsence of
Sfoutmeg  mepaiaryocytes and come myeiod
Jentaemim, thery brs been # specl micrest mn the
fHeons betneen the malyoeot haemasclopcal
%mmmmwnﬁﬂl
ey of arculeing megaiaryocytrx. The posxrve
Coreanon hat mnce been venfied by sevenal
Vo (DGurhetmo (1916-1923),  Afumor
U922), Sampson (1971) Euee @0 & 197D),
Gortu ot & (1972, 1973), Makdorsado (1974) and
Abbrecks o1 «f (1974) Perr (19281 however found
™ corretation

eematnlogaal dmorders
hbqndnhh\lhbykwmmmly

Recently we Uabo end Hamsen (19779 found a
sgmiicant

MATERIAL AND METHODS

'lllm-lhk‘nnhndm Hocm
perfonmad st the Istats of e

Arbos Arvrcy
mmlﬁmmllﬁo—l"ﬂmwﬂ
hed (4Jmnﬂ|1mlﬂlﬁu



TABLE | Relations berween Number of Pulmonary Megakan ocvies per cnr® and Maligwam Hocwsoloon e

Numbers of autopsits, grouped after number of pulmonary meg per e’

0-15 26-50 §1-100 >100 Tota)
abs () abs. (%) abs (%) abs(%)

AML 2961 13 o 00 »
ALL 8(100) 0(0) o(®) 00) s
AL others 5(100) 0(0) 0(0) 00 5
AL ol 41(98) 1M 0(0 0 Ex]
C L total 12(100) 00 0 0(0) "
AL +CL 5498 1) 0(0) 0(0) 55
M 10463) 425 1(8) 1(6} 16

AML = acute myeiokd Jeukaemis ALL = acute lymphowd keukaemiz AL = scute keulaemis. CL = e
tettkacmia, myelosd and lymphold MM = multple myelom

RESULTS

0r43 with acute (30 myelold,
8 lymphow! snd S5 wrh other forms of acuie
levkaemia) only one (2 %) had an increased number
of pulmonary megaharyocytet. 29 per cm® The
menan vajue of the acute keuhsenua matenal was 3
megakaryocytes per ctm? Nanc of |2 autopsies with
chronu, feubaermis (myefokd and lymphoxd) bad an
fncreased number of pulmonary megakaryocytes,
the mean value béin, 3 megaharyocytes per cm?
38% (6/16) of the cases of mutuple myeloma had
an increased number of pulmonary nregakaryocy
tes the mean value bemg 24 per cm? (range: 0-108
per cm?) (Table 1)

DISCUSSION

This study confirms our preliminary findings that
lcukserma 13 correiaed to & low number of
megakaryocytes in the Jung capitlaries This correla
won 1s remarkable, because most of the patuents
with leukaema had sufTered from severe snfecttons
and several from sephcscuia, conditions which are
\mawa (o be correfated o increased mumbers of
pulmongry megakaryocytes A correlavon between
leukgeraa and & fow pumber of pulmopary
mepakanyocyus was also found by Aoschinshi
(1916) who m 28 cases of keukpemua (17 myeioid
and 11 tyeaphoid) found elevated valuss in only 3
ases  Furihermore  (he 3 case showed only
shzhtly elevated values Goroncy (1914) described 3

ne had megakary!
fonty o ot § cwmes of duolc Iy

megakaryocytes w the fung

capillaries) and 4 casss of actte lehactn
(pulmonary megahr}omcmmuo—u;nd’?

Although megakaryocytes in the lung gk
in cases of keukaemia re few many phesHET
have fmmdn\aymghmlmhcrofmm
mcgaklryu‘ytsmb!oodfrommthm‘nbm
myelodd leuksemia (Aoepeli (1914) Oetmf o §19¢
and DiGuglielmo (1916~19200 An increased o8

roliferative disarders bas been
(1943) Chan ef al (1971). Voigt (1971, Sudrsh®
e al (1971) Smuih et al (1973), Esinez 6 &
(1973) and Bentendorf and Mever Breiting (911
Minar (1922) and Whits (1948) essumed e K

have been found m chronk m:
(Traurman (196)) Harker et o (1969) Sammsof
(1971}, Lageriof and Framen (1972 Gorda
(1972 1973) Qweisser ev ol (1970 Sk o1 %
(1973) Albrechr et at {1974) Frpesen (1919 2
Maldonado (1974)) and very large mepalan iV
1 polycythaemia (Harker ef al {1969). Loperkd e
Fran.en (1972 and Albrecht et ol 1978, Tretd
yman ntroduced the term wimicrakaryocytess for
small megakaryocytes found in chron< myed
leukeemi, and Albrechi et al wsed the tem
megakaryocytes from ) S0-800 square Tos.
which 18 equivalent 10 8 dameter of aproumattly
10~25 mucrons
Thernmuwhywemdoahmdadmxfuﬂ‘ﬁ
wncressed number of megakaryocyies m 1he i
capiares 1n ases of chrook myelod kuksem
afthough a cormelation exists betwesn an increased



~tned might be impossdbic or at kast very
beakt Y0 destmguith from other celbs in the fung
wtly dac to thewr size and partly due to thexr kow
¢ of polyplosdy and thereby tmermity of nockear

ot and are treated with cywosiaucs which both
! 10 depression of the megakaryocylopowems.
“mgbt contribute to expiuming the corretation found
~etvem chromc lenkaemie and & low number of
xhoooary megakany ocytes at murtopsy

The cases of mulple mycioma show an mct
dexce of pulmocary megakaryocytes. which ©
ok W the 1nodence m 8 senes of 365
oecutne hospral amiopees {(Adobo and Hamen
U978 oo world cxpect  decromse m
mmber of pulmonary megakaryocyss due 1o
depretann 10 dmplacement of the bone marrom by
“domn. ¢ found no such decrense 1t 1 Likely
tberefore, that the reptacement of the bone marrow
'R molipie myeloma b pot 0 exterive that the
'::myelmmnryucywpdqunmtrdym

A3 2 conclauon imravscolir puimooary mega-
bmocyics are found t 2 lower number than ®
mal o enopses of enkaema, acute a5 well &5
Chrome The madencs and rmber of pulmonary
oplmyocya m amopsxks wih mutiple mye-
b art dentcal with those @ other noo-
bemaoiogal dseases
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THE REACTION OF THE VASCULAR PATTERN OF
THE HYPERTROPHIED MYOCARDIUM TO INCREASED
CARDIAC VOLUME LOAD

A Microanglographical Study

STURE CARLSSON, ARNE LYUNGQVIST GORAN TORNLING and GUNNAR UNGE

Department of Prthology and Thorcc Mechane, Karolmka smkhuet, Stockbolm, Sweden

Caron, S Lungqrt. A Tormimg. G & Unps. G The resction of the vasculer petiers of the
yocardrom

kypertroped m; o
path macrobeol sand Sect A, 88 297-301 1978

mawed crdme volume losd A

sdy  Acta

Mroarinl parto-mxropogragky wis performed on 30 ren afer swimming seco for oot of tho

Swimrmmg
‘QrTeme ronied o higher degres of cardic bypertrophy than sort< senoes Bath types of cardiac
Porophy resaisd m vescotar sbrpuve rmcnane @ the myocdum The sdeptne reachon
T nng exerose was foond (0 be persaknt, 1 kst 1 some oot and 1o be of wee i the ctercoe
W roomed The sdapoTs shorstsons m sorx @enows were forter modified by &

Ky words &t

P of @emse ithobgh the MUITIYY cepallary vescTiature only thowed a dight and focal mereess

vascuMT panicTd.

Aroe Lpngarrst, [atcte of Pathotogy Karolusia syaiiesst, S-104 01 Stockbolm, $» eden

m"’dmhmm(h o &
Uner 1972) In the lwter hearis a momber of
il anenes and erienokes were found, o
rm“m‘nlhoot-nudmnlmmma
Seened s provaded that they bad resed for
$0me e after the evercrse

Te 1% mmmg snetnces y escatar atteraisom wers

CRCOpe
smoracography (Mandache ef af 1972 1973 and
Ljxngep st & Unge 1973),

I 197
"{ G)Nﬂm‘mmwm
dm“!"hﬂnﬂnjﬂu’\:mnubnml‘hhk
Ca'l'hnhnme‘h:ncludybrmnmdnm.



MATERIAL AND METHODS

Fury-depumDﬂlqnu\hhunm}w‘d;h:
of 180-200 g were msed The anlmals were boused In
cges, 3-5 In each cage. They were fed » standard dley
containing 0 5% sodium chlorkde and ap water od
ibitum The animals were divided fnwo three maln
groups.

Group |
T\mnn!mhwmzwnmdmn|80i30¥9o

om {arge (nk st e water temperature of about + 28°C

The anfmals swam | hour per day 6 days per wesh,

Ther were divaded imo tw o subgroups

A Ten anlmals which were kulled after 4 mecls of
Swimmung exercrse followed by a resting period of 3
wecky

B Ten animals w hich were Killed after hayving exercied
for 4 wechs, rested for 4 more wecks and erercreed
sgain for another 4 weeh period

Growp 2
These |8 antmals were also di ded Jta 2 subgroups

A Eight grumals which were hilled 6 weeks after the
production of sortc slenokrs according to the method
of Be-nak (1952}

B Ten sumaly whxch were smimming-exerased for 4
weeks after faving rested for 2 weeks follow ng the
production of aorix ftenous

Group §
Ten uatrested fats served as normmal controfs

On termumuon of the expenmentsl perods each mt
was spmaesthetired wrth cther and w eighed The steraum
wa (bt it open and the hoart exposed Frneml of &
10 per cemt wuspenmon of floe grain barum sulphate
(Mrropsque) were mpected into the left attrum The
anumal died dunng thi mpection, after which a caheter
was ctted 1n & retrograde direction inw the sscending
sartz The venels 1o the head and (ront extremuues were
(gated and mrropeque infused vz (he catheter for about
60 gunutex Te mflsron pressure » a3 gradually eetated
from 30w {10 mm Hg Dunng the instal phase of the
miunos regular heart sctaty wrth ventricular contra
tots s recorded 0 mast awmaly

On termmaton of the miugion the heart » &s remos ed
and fixed 1 10%  (ormsidehyds for 24-28 bours
Sm‘mmmﬁdfmmmp
b toumnom soofdmg W previously-described
Ipethods Ugunpyvisz 1963) Bruelly these mluded (he
production of 3~ mm bxk Uangvese slees of the
wentriculsr segrment from e stno-sentacular level 1o
the apet demwmmmbcddtﬂm;mnmm

panaffin. after which they weré an m
(;mﬁ::;ammhw-mww

in a {ine focus x Y tube and ona
stereossogic 1ochs e emurion (hotsl. ectruscops.

fine-gramod phatograp]
Places 1ype 643-0) The MucronnpiofTams % ofe sudsed 10
a gpecially consumered steren-giTosooRe

298

RESULTS

Table 1 shows that & signifkant bovese bz
weight/body weght rati oocurred o d e
mental groups with the excepdon of prop 2%

Aormal |ascular Pattern

The normal vascufar pattern haes been dxzt
artier (Lungptst & Unge 1972 R 3odt
inchudes large subepxardially Jocated mers ¥
send mapor vesselt Into the mycasiaxn Tr
ves3els are of two types. y vessals, wheh B
split up at sharp angles imto 3~7 larpe baundar
b-vessels which depart from the corogarny & e
angles of $0-50° and contuve wicbout dvisent
the subendocardul capillary plens led. oo
1966 Farrer Brova & Harman 1961 T
tarmal gattern indludes ocorsiona) spireed we
and a striking paralielism of the 1 exteis loming =
capillary networks.

Group 14 (Exerctse Followed by Rest
When compared with the rats of groop | B2
rats showed two tmporunt Testares. @ oo
arienes were more frequent, and spoatied srere
s0d cagillarien were seen (Fig. 1) (B) po o™
denshy of the capillary vasculature was e

Grovp 1 B R ted Exercise)

mmu;mmmmh@""
dniocated towards the hymen of the right vt
WM\MMMW“":
Dtrwieks degaer than ”m!, ¥
preserved paratielism of e vessels (Figs 71

ot
TABLE | Hears B ephy % J00D 1 Bods Weugh R0
Rais with Ove () A)and Tuo (1 B) Prriods of U
Exercyse and 1n Rais -uhAnmcSmB“:':'_
and witk L B) a Superimposrd Prried of Comtt
exererse For Compartsen Ome Growg of derme!
Rars Is Inclided 3)

Rato
::‘0{ {mears < SD!
§432099
5453040
5103094
4684065
46501

A 10
3 10
A 8
-4 [

io

Sygmficantty different from controit
01 <p<H DY) on
Shgmfiandy dilferent from controls (p<0






Group 2 A (Aortic Stenosls)

The arteries and artenoles appeared wider than in
the control ajumals. There was & marked jrreguia
rity and poor paralielsm In the capillary pettern,
with numerous short intercapillary ansstomoses at
all levels but 1o definite change in the density of the
capiliary network Spinling arteries were observed
in the Jeft ventricie wall and septurn as were large
pumbert of spiralling precapillary apd capillary
vessels. Segmental filling defects (Ljungqvise & Unge
1972) were frequent throughout the feft ventrile
wall (Fig 4)

Group 2 B (Aortic Sterosls Followed by Exercise)

No changes were found in the septum arteries.
There was 1 marked {rregularity and poor paralke-
Ism in the capillasy partern. No sprralied arteries,
arteriokes and capillarics were found and Do
segmental filling defects. The density of the aapiliary
petworks was nol jncreased.

DISCUSSION

In previous investigations we have shown that
swimming exercsse and aortic stenosts will result 1
mrduchypemophymthem,\hcdqmeof
hypertrophy induced by swimming bewg the most
pronoanced (Ljungqvise & Unge 1973) We have
also found that the degree of hypertrophy mduced
bymknmosiswﬂ]nmbefunherim:reasodbvl
superimposed period of swimmmg the ultimate
degree of hypertrophy thus being less than that
produced by swimming alone Ujungqisr ef al
1976} In the present invesuganon largly the same
obsarvations were made, the sole exception bemg
the absence of a detectable degree of hypertrophy in
the group of rats in which the production of aortic
stencsls was followed by swimpung exercise. This
anbeupuinedbythcﬂnmuthamuoﬂgumof
the present material may well have been influenced
by variable degrees of contrast filling of the varous
hearts, the figures therefore being very approxi
mate
In the present iovestisation the previously
microangsographical afterations of the
hypertrophied myocardium were Again demonsia-
ed (Lpungqvist & Unge [972). The pattern 10 the
s with repeated penods of exerate wat pot
dfferent from that previously obeerved iIn no
period of exercise

directly after 8 single
cuamioed vessels 10 bearts from rafy

these vessels were focorporaxd mo fe mo
adapiation 1o the renewed mcressed daes |
therefore appears that mvocardial vascie 153
tion to physical exercase can, a kast v soe o=
pessist for & certain penod of tme md bed
the exercyse ts resumed.

In swimming-eTercsed rars with ax £5°
Do increased caplllary emswy was poud T
supports previous observators sgent &
hearts hypertrophyed from mereased peesTe?
are less Inble 1o respond to ap erose 10
Joad by a capillary peoformanon toa are X
beacts U jurgqvist et af 1976). A o, £
focal, capiliary probferation agpears o o2
however sipce the segmental filling des %
teristic for bearts from rats w7t 0
(Linngist & Unge 1972) were sbobstet ¥

pertod of swimmung euTe®

The fat that spiralling of myodr=® 2
induced by sortic sieposs ¥ abolsbe ¢
superimpased penod of swimmag b &5
evaluate, The probable cxpiamaon 8 B33
ming induced a further atthoogh pot et
beart enlargemeat, resulting in srraughteos @
spinalied vessels.

wﬂSudh“"

stdy was supporwed
This BIS-12X 718)

Research Council (project o
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ULTRASTRUCTURAL AND HISTOCHEMICAL
OBSERVATIONS ON SEROUS OVARIAN CYSTADENOMAS

P J KLEMl aod T J NEVALAINEN

Depurtment of Pathologral Anstormy snd Deparniment of Obwwetrca and Gynecology Uenermty of
Torkn, Turkn, Foend

Kem, P J & Nersamen, T J Ulrastrwcioral and brtockemical observations oo serous overom
yvadesonms Acta puh mncrobwl sand Sect A, 86 303312 1978

Oce Imndred and tnelve serom ovamn cysiadenomss (46 benign. 33 nomoums of borderioe
snlgrancy wed 33 mabgoax tumowrt) w et with and moan

methods Flectron macroaenpy was appled © 9 bemgn, 6 borderins and 5 malygmnt mmours. The

Howner there wert po ungle conmrstery otimastracninl
menon for mebgmacy of thess tzmouns m the aberacs of mvamve growth The fiadings mpport te
VICW that seoos ovarmn cysadenome ars of codlorne orpa

Ky worth Scroos ovarmn tomesrs, of overy Y Sectron
mcosabetmce.

PJKkm.DwdeAmy of T
Torks 57 Uneverstty of Turim, Kamamylhynkem 10 SF 20520

drrded mmo bengn and cmbgnan bt wers ot found n mBgnent
wmoury, and tumours of borderlme 1971)-Am:rmnﬂy(5 1576) K
mﬂm‘“m‘hmfmnmymm confirm a nomber of @l not
i of tbe epxbetal cefls The bisiologs peture— Benlgn serous pvaray
beatgn twmours o well defimed, but the harmiess afier their wre torally
tmmors of ad the mabg e rewcction. Tumonrs of border
mmmmnmdhn\:ry

secrexe mouctn and K has been €Y Eiadenomes on the other hand have e

Froposed it the e o hestochemical metbods |2 of e e O 1 SO0 epthell) turocyery



disgnosis for a given tumour may be of superior  clliated, ponciliated and bel ek Fy Il T
importance (Santensson & Aostmater 1968 aid Ayre  mam type was & colummnar or oubosdal s
etal 1971) cell which had shot mxrovk wih prd
The purpose of the present work was to study the  developed short rootters on the fumemd bz Iy
ultrastructure of the serous ovarian cysiadenomas  second (ype was simily b m aidme vt
and 1o characterze histochemically the epitheinl  mucrovilll there weve cilia 0 the gpecad e 2.
tmucins of these (mours. This was done fn order to The cytoplasm of both cited and oocbzedz.
facilitate the differentia) diagnasts of serous ovarfan  was sometimes edematous. These siyitly sl
cystadenomas of varying degrees of malignancy and  cells correspond to the »prle cellsw e 2 et
to confirm the histogenctic ongin of thete tumours. mmmmﬂdﬁ'ﬂm
on the basal lamina beween the oibet
celis,
MATERIAL AND METHODS The o of e et md W

The material comisted of 112 cases which were grouped  oells was rather similar There were wel
according to the WHO s classification (Seror 7 2/ 1970) mmmw.hmwmm
{nto 46 benign. 33 borderime and 33 mallgnant sefoot Mmmbwwm“
ovarian cystsdenonias. Parailine sections sere stsined mw\hms\ﬁ.h\lyimﬂdmmwlw
with various histochemikal methods as presented else relaty w‘_‘mm@w
Whers (hkeel 1978) for the characiergation of the  ¥ore POl One (rartly n o
epiiheal mucosubstances and argyrophil and argentaf in the nuckear membran® et
fin celfs Ip the rurmoUrE, rudeolis was pressat (Tobie 2};@1“ Ao
Small peces from 20 fumours inchudmg 9 benizn. b contsined pumerous mnd;;a(ml'ﬂ*

borderiine apd § Eesous oy were an
for lectron mxcrosoogy & described elsewbere  lysosomes) many free ribosomes tod o o
(Ktemi & Aevalginen 1978) profiles of the Golgr compiex with sl ¥
(Fig 2) The endoplasouc reficufum ¥5 t‘;_
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diagnosls for a given tumour may be of superior
importance (Santensson & Aottmeter 1968 and Aure
etal 1971}

The purpose of the present work was to study the
ultrastricture of the serous ovarian cystadenonas,
and to charactere histochemically the epithellsl
rmucins of these turnours. This was done in order to
facilitate the differentmal dragnosis of serous ovarian
cystadenomas of varying degrees of malignancy and
to conflrm the histogenetic origin of these tumours.

MATERIAL AND METHODS

The materizl comisted of 112 cases which were grouped
according to the WHO s clistificaaton (Seron et al 1973)
into 46 benign, 33 borderline and 33 malignant serous
ovarhn cystadenomas. Panaffine scctions were stained
with varlous histochemical methods ax presented ehse
where (Ademi 1978) for the charcterization of the
epithelial mocosubstances and argyrophil- and argental
fin ceils in the tumours

Small pheces from 20 tumours including 9 beugn 6
borderiine and § mahignant serous cystadenomas were
processed for clectron microscopy as described elsew hete
(Aleni & Mevalainen 1978)

RESULTS

The cases mean ages of the patients having serous
ovarfan tumours and the occurrence of psammoma
bodies are shown in Table | Goblet argyrophil or
argentaffin cells, which are typkal of mucinous
ovarian cystadenomas (Klem! 1978) were not found
11 the serous tumours. Hyaluronidase digestion did
not alter the staning resctions of the epithelial
mucosubstances. The ultrastructure and histoche-
mustry of epithelial mucosubstances in the serous
turnours are dealt with fn turn.

Berugn Serous C) stadenomas

Ultrastructure There were 3 cell types in the
cpnhdlumlmmthccyszwnﬂ:mdmdrpapﬂluy
projections 10 the benign serous cystadenomas

TABLE 1 The Mean Ages (SD Siandard Denlation) o

the Patients Haiing Serows (hanan Cystademomas of

Different Degrees of Malignancy ard the Number o
Tumours Contaimng Fsammoma Bodies

-
No of tumours
of with psammoma
Type of Mo Mesn age £ SD bodees

umonr e
14
7
10

506189
12136
565103

Bensgn 46
Borderne 33
Maigrant 33
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cibated, noncilited and basal celis Fy 1L B2
main type was & colommar or cuborkdl poie
cell which had short micovll va g
developed short rootets on the kumena! stz I
second type was similar b addewp &
microvills there were citia on the spaad el T

was sometimes edemnatoms. These sighthy 75
cells correspond to the wpule celisa senm il
uﬂqoscopexpcammmhmlcdk‘ﬂhf
on the basal lamina between the otber o
cells.

Theulmsmnureunhecﬂmdmdxd-r
cells was rather similar There were wel &n
d\:smosom:smddghtﬂnaimsbd‘ﬂﬂ
qﬂuwlhlalbmhmﬂpbmlmﬂ!mu
smoath or slightly mierchgriating. The o ™
mmw‘mmmw
10 the nuclear membrane. One (rardy (vl =o
nucieolus was present (Tabie 2 The g
contained numerous round or sigtly &X¥
mitochondna, some dense boctes (ocst b
lysosomes) many free ribosomes end oot X ¥
profiles of the Golgl comples with sz 12
(Fig 2) The redculm v

developed. The

most probably caused by suboptimal DS
vaton. Glycogen mnu)awu’endfo'm“u

laments and some mlcrotu_l:b ‘“;;';

over the !
The ground substance of the coanective o
the besal lamina was hamogeneous Wibo!
Mentiftable structures There were
ﬁlwobh.n.l.collaga‘lﬁbc:snndlmc«'l:‘b':'“’“'n
I:v:n1.hed::ep=|:vanscd'v.heoz:vm:lﬂc'l“’ms“‘sl
(Fig 1)

Hisrochermustr ‘I‘txmmlns:actbﬁsrcrlﬁ
lular mucins were mostly negative. However
in the clliated and noaciliated celis Wer®
ocoasional cytoplasmic granules which siin®
with the periodic method wib
without previous disstase digestion (dPAS
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(PR) and a prominent Golgn compiex (G). The alo ar¢

the apxcal cytoptssm by roctiets (RO) (N). nucieus. UA + Pb x 16 800

7 The apscal part of & cillated cell in 2 benign sevous cystadenoma The cytoplasm contains

often swolken micochondria, many polynibotomes
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ultrastructo® ¢
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The ook

1003

benign cystadenomas. The lateral

the epithetium of the  nes were slightly interdigrtating of

borderhne malignancy showed the membranes In the benign

Mo#t of the epithelial  contained junctional spechlizal

Ultrastructure The celis m

serous tumours of

present 100 but they Were 0ot &8 QUMErOUS 4310 the from that in the benygn tumoars.,

Serous Cystademomas of Borderfine Malignanc
in shape (Fig 5). Cilated
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£ 4 A byt mcrograch of & benign seroot avanan  Jeteral phatma membranes were reladreely amooth
dadenooss The secrwiory materil m the lumen (LU)  w b few desmasomes The namber of muckeol was
4 0w th wpacad epvthelasd border 1 mamly STIPhO™OAN  farger than m the bemgn or borderime tumours
ch wppers biak i thy paore Samcd with Hgh-  (Tabis 2) There w ere some culsted cefis bn the berter
=Dzt Alcwn ke a1 pH 1.5 % 140 dilfercntmied areas. where the tumours resembied
t 5 Ax dectron maTograph of & swoum ovras  the borderfine tumours. Howover in the poorty
wadesoma of bocderims The areas of the c

o of monciuted (NC) and Glutied (CD ctis nhach  (here were 00 alated cedh. The tumonr celb
ow sorme tendency of plimg wp UA PO x 3400 eiaired the same orgnelies #5 the cells 10 the e
tumours The Golgr apparatus was







4 A hgit mxTograph of 3 bigh BeTOCE ovaran
tadenerra The sccretory maternl o the lomen (LU)
100 the apecal eprhetal border i mamly saiphomecs
3 ppears black m thes pacrery Stamed with High-
Do Alewn blos s pH 2 5% 140

* 5 An eectrom raxrograph of & erom ovarum
The

ateral plasta membrancs were relatively smooth
wath few desmosomes. The number of nuckeol] was
harger than in the bemzgn or borderiine tumours
(Table 2) There were some cilated cells m the better
dufferentmted arexs, where the tumours resembled
the borderime tumours. Homever in the poorly

oy of bordertme
zaxit of poociloed (NC) and crbsed (C1) celdy wbnch
% tooae wndaxy of g xp UA + Pb % 3 400

areas of the
thers were no aluted cells The tumour cefis
contamed the same orgoedies as the cells m the less
tupours The Golp spounans was

xad 100s. Critadennas
OO the borwa (CB) LA Py uc.o“n ““"“'-d--ﬂwnn-dmbsma
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arve m some cells (Fig. 7). In some cxdls there

optremic granoies (Fig- 7) The latter wero most
baily yecondary tyaosomes wheress the former
7 rerepent wecroory granuies. Both type of
uubes gained well with the PASM-msthod

ocylotic vesicies than tht m Jess malgnemt
ToRrY.

wochemisiry The sammg resctions for neartral
d ackd mractm were generafly negutrre n the cells
TRCTEr a3 I the

nature of such tumoors a3 postulated earfier by
Gondos (1971). In the bordertine tumours there

Cysiadenomss.,
stdyew (Roberts o ¢f 1970 and Biaiasein 1976).
The wncreased ooclear sregubarity and membrane
meerdgabons were found 10 be mdations of
meressod of the serons gvarisn cystade-
nomas (Gondos 1971) bt the present mrody could
not confirm these changes as reftable arien for

e were o the tumour cells some

ks which stamed with dPAS end PAS These
espanded 16 the cytopheunxc dense bodses whach
med impensily with the PASM-method st the

T Krexs Where po muap could bo fomd

DISCUSSION

be cheervanons of the prosemt stmdy showed thi
» cpmhelmm of the serous ovarun cysiadenomen

mahgnancy
tuiad hmologally the poociimted cells thow ed
(Fodency 10 pue up, and at tbe mme tms became
Dbors ureguiar m shaps The epibelnm of the
mtntcmncyludmm‘nmmuﬂmynh-
#d cells. but thesn cells were found only tporady
Iﬂ)nhurm-hmummﬂlm‘m-hscmmlhe

ot pomied out exrher by Blawssein
(1976) The mumber of muckoh incessed wih

In the it of cystadeofibrooms of the ovary
(Papadak: 4 Brilty 1975) The besal hmina was

dv.htmtunammmnm
oo Kleret & Aevalainem 1978) The sagoy of

o ROV I the pycal bordens



differentiating the borderline and malignant rumo-
urs from each other as has been proposed (Lony &
Sommers 1960)

Ap electron sody Gy Oned ¢
314327 1976

4 Coermobllshy B Boremuseis, X & Lo ¥
i of the ovany CuocerMhindiu

All of the cell types (chated and nc 1
columpar or cuboldal cells and basal cells) seen 1n
the serous ovanan cysiadenomas resembied closely
the cells of the fallopian tube (Fredricsson &
Bpgrkman 1962). Ciliated cells are numerous also 1n
the epithelha of the endocervical canal and ovaran
cystadenofibromas (Laguens e al 1967 Coernobll
sk et al 1974 and Papadaki & Beilty 1975) The
epithelm of the fs tube the end Tum and
the endocervical camal orgmate from the Muellerian
duct which develops early in fetal Iife by invagim
ton of the coclomic eprthelum. This coelomic
epithelium covers also the ovartan conex and can
give e to the serous cystadenomas directy or via
the formation of inclusion cysts. (von Aumers 1965
Roberts et af 1970 Gondos 1971 Fov et Langln
1976 and Radisay [fevic 1977}

The conclusion that can be made from the present
observauons 1s that the disrupuon of the basal
lamuna indicaung invasion of u serous ovarmn
Cystadenoma, © a constam and reduble framure
which heips in distfnqushung  borderlme and
malignant tumours from each other The absence of
clifated celfs the increased number of nucieol, and
the presence of malic acd resxhues m a serous
tumour with celfular and nuclear atypia have only
secondary importance a8 indicators of matugnancy
If invasive growth 15 not obsernved [n a given section
one should make more sectioms to exclude the
existence of such growth

Thes work was supported by a gnpt from the Em/
4altomen Foundanom The suthon thank Mz /P
Axfmakr Miss £ Saannen \lrs A fworaw Mr M
Letnmaks and Mo ¥ L 4nna for shiful technscal

maLance
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DHCO or parathormone (PTH) wis found to
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and uncs differences were obsennad m the aon




preceding work (Hoquist 1978) was found to
decrease the B-cell semdtivity 1o allozen.

MATERIAL AND METHODS

Animals Tresiment and Blood Sampiing

The animals were male non-dabetic adult C57BL
RaJ +/ + mice from a local stock kept under sundard
hb Y at a coastant of 22 C.
They had frec access 10 water and a standard hboratwory
ration contalning 1 0% calaumand 0 75 % phosphorus.
The contents of vitanun D3 were approximately 600 [ U
per 100 g diet. The animals were deprived of food for 24
hr before the [firt fnject:on and untl after the blood
sampling at the 4 hr observation time. The substances
used for treatment were injected intraperitoneally under
ether snesihesla,

The following groups were used 1
Safine (contros) 1{ D-glucose- 111 D-mannose; IV D-
froctose; Vv VI Sodium hctate VII
NaHCOx, VIII L leucine; IX L-arginine- % NaH POs
and XL Alloxan (tolely) In experimenis on alloxan
sentitivity alloran was given 10 min after the test
compound in groopg I VIIT [N and )

The following doses (squeous solutions) were given.
saline — 50 ml/kg bw sugars — 100 mg/kg bw
sodium lactate — 16 mmol/kg b w.. NaHCO3 = 20 ml/
kg bw of 2 5% solution, L leucine - 4 mmol/kg bow
L arginine - 400 mg/kgbw NaH POLH-0- 150 mg/
Xg b w;and alloxan — 200 mg/kg bw

D glucose was obtained from Britsh Drug Houses
Ltd England D-mannose, D-fruciocse, D-galactose,
sodium lacmte, L-kuape and L-arginine were from
Stgma Cbemiat Co. St Louis, Mo USA Alloxan
mooohydratt was obtained from Esstman hodsk Co
Rochester NY USA

Blood for glucose determimation was obtaned by
cutung the tp of the tarl whereas blood for defermma
won of serum P1 pH pCO;z and standard bicarbonate
was obtained by heart puncture at 22* C Purely arternal
bood could not be obtawned in suffkaent amounts by thrs
method. To avoxd venous admixture, oaly blood wih a
rmumum pO2 of 6 0 kPa was used for further analyses

Determimanion of Serum Glweose Pi pH pCO  pO and
Standard Bicarbonate

Blood glucose was assayed by the glucoso oxndase
method umng Glox ® (AB haby, Stockholm, Sweden)
o0 arumaks from groups I VIIL IX, X and X1 before the
\nmnmnnd-tlbefouawmtpred.u:rmmcd
after aflotan sdmnniraton. | 2and 4 br and 1 7 3
and 4 days

The serum concenirauon of P1 pH pCO; pO; and
candard biarbopate was determined [0 mw

responding to the interval used

et (mlndlﬂo'u.n jon both i1 this and
11 preceding studies) n grovps LT LTV 3 V1 N1
VIl Ix and X The blood for these analyses was in

US.A )Y The pH pCO pO and stanchrd biorhre
were sssayed with saandard sechnique weing 2 e
ter ABL | (Rachomery Copenbagen. Denmat) Thew
apalyses were curied ot Immetmdy she B
sampling.

Light and Electrom Microsegm

Some animals from groups VIUL I\ &af \ so
killed 4 and 48 br followmg alloun oo, s
w hich the pancreas % s removed and most of Kvs 5
for light mucroscopic sty whegs e mtu
processed for ehectron mkToscopy

Speciment for Lght microscopy hes oty w AT
were flxed in Bouiny fluid and saived i g
techniques for ilet stacher. Specimem for o
miroscopy taken both at 4 and 43 br vev =t
2.5% ghutaraldchvde in 0.34 M ¥ erom) aceze
pH 74 foliow ed by post fization in csm EEE
Embedding was carried out m Epoe N
sections suined whh ‘oluidme bioe wert we b
Wentification of tbe Hiets. The U secpoms &t S8t
‘an)]mmammdnmmdmm‘d
 Skement Elmiskop 101

RESULTS

Blood Glucose
'Ihznsuhxol‘thcbbodihm*‘“‘m‘:
are given In Table | A typical wiphst
g]umruponsctonﬂcmn\ufumdmﬂ‘
pretreated muce (group X1, and m &2 OIF

P
“which recerved L-argmine (gronp 1X) a0t Mt

Serum Pi pH pC0;and Standard

The results of the laboratory mb"‘;“’;f:',
Table 2 The serum (e
controls was 256 = 008 mmal/l o
SEM) In comparison wih this d]:;uh
decreased evel of Pi In the growps TeX® 3 1
glucose, D-mannose, D-froctoss, sodum I
NaHCOs, L teucine and Lrarghnine. Sau
not significantly altered in the grovP L

galsctose put was Incressed m the g7O0P 77
with NaH PO
The hydrogen jon 1:.11510!!“"“"”ﬁ

sodiurm lectate and NaHCO;. The
pate was not affected 1n the other



TANLE | Bid Giucams Concestrurion (mg! 100 wtl) in Suaried Mice bfore (0 Ar) Preirectoens, and a1 Differemt
Tor oy after Treatmont ok Atkocen or Seline, [xjecied 10 mex after Pre-ireaonens The humber of Gleser amons Is

Goex is Sraclen
Pt gl e (o 1 F L
Prerm— D — -
2 3 . v 3 1

~ S NDoWn 6 AN 39 dEw M) 1EN M7 6BH s 4RO ML 4% (06 A
§olmam dhem M4 ED £ SER 3V W8 aib 1% MIY IS ama A WD W wA o
; Lmpwm  dmue % 5K pwe BXD 093 WD 0T gwn I3 § 2 UM I wam T3 o0 v
PR ea R4 D Ime W6 N w36 XD ADY IXD 3 MR JIS) (7Am M2 IWT

~ Alem ST 30 15) 128 1] @B ) 403 N9 RRD Iy ARD DI 43 BT war

:mm-mmmmw-mnanmmmmmmmmmm
muumm‘m-mmnmnﬂmmwnmmmm

odeT growpe.

Foas No mgmfican; dufference wis found bet
e the groups m pCO: vatver.

Lepkt end Electron Microscogy

Lglt maroscopy of the pancress diclosed
Trgieal Bcel bemont (Boquist 1977 Boquiu et of
|91T)41hr[&u|m;lumnnmcuonmmn-pw
Tl e (groop XI), and 1 mmee pre-treated
wih Largrene (group £X) of NaH PO (group X)
b3 comprcest of cwflected Bcefi. o6 the other
M‘mmdummwﬂ.h!.
Wom (groogVID A few Beocits wath styhs

cytopiarmic degenenation could be obxeryed 1n a few
sty from these micy

Electron showed typical B-cell Je-
slons (Boquist 1977 Boquiss #t ol 1977) s both
Observaton tmes m groups 1X, X and X1 (Fig 1)
The lets from group VI were ether normal oc
had oceanonm! B-oelly with mutochondrial kesions at
4 br and a fow B<elh with mbochondnal kesions,

it and

Ylop dnorga
ommos of endopitsmic retculom snd  Godgl
comples &t 48 br A dngke necrotic B<ell was
Wmmﬁmmﬁmmvm

TABLE  Steex batue x 5E 4 & Kood dnailracs of Gromps of $uriof Uice 10 wun ofier Treatsens The Hamber
o Obsers toms | Grow w Brachess

Geop 7, n PH 70z Scnextzrd
(mol /1) (PH-mm) kPa) {mmal /1))
| Semaloorob) 75620 089) 720200107 6

SE£0 1) J6 64
xg g&u— 21920146k 727£00N6% 6 1320 4a6) nntg;:g'
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Larpere = 10
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71920019 66310 2%9) 440 ans)
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dflcrea froce coetrots a1 hevel of p < 008
W%?’mmumddp(Oﬂl

Wlerery oD controds at jevel of o
Seemficnmty edflacen P <000¢

Imnm:d:nhdo(p<0w1



preceding wark (Boguise 1978) was found to
decrense the B-cell semsntivity to alloxan.

MATERIAL AND METHODS

Animals, Treatment and Blood Sampling

The snimals were male non~diabetic adult C57BL
kal +/+ mice from & locat stock, kept under standard
lab ¥ condidont at s constant temp of22°C
They had free access (o water and a standard boratory

US.A) The pH pCO pO and suedimi bortey
wero asayed with standard trehnagoe ooy 2 Raleer
ter ABL | (Radiometer Copenhage, Denmart} T
analytes were carmed ot jmmcdonty sfer b
sampling.

Light and Electrom Microscop

Sotme animals from groops YIIL Dy aed X e
Xiked 4 and 48 hr followmg alvun mece, &
which the pancress was removed and mos ol X ssee
for Nght mi study wheres te M=

ration contining 1 0% clavmand 0 75 % us.
The contents of vitamin Dy were approximarely 600 1 U
per 100 g deet. The anmmals were deprived of food for 24
br before the firmt infecton and until after the Hood
sampling st the 4 hr observation time. The substances
used for trewtment were {njecied Inuraperitoneally under
eiher ancsthesia.

The following experimental groups were used. |
Saline {controk) I D-glucoses 11l D-mannose; 1V D-
fructose V. D-palactose VI Sodmm lactate- VIl
NaHCGO; VI L feucine IX L argirane: X NaH3POy,
and XL Alloman (soldy) 1n expeniments on alloxan
sensitivity allomn was ghen 10 min afier the test
compoand {n groups [ VI IX and X

The following doses (squeous solutions) were given.
saline — 50 mi/kg bw  sugars - 100 mg/kg bw.,
sodiom Isctate ~ 16 mmol/kg bw ; NaHCOy - 20 ml/
kg bw ofa §% soluton, L-leucne — 4 mmol/kg b w
L-argimne - 400 mg/kg b w NaH;POLH0 - 150 mg/
kg bw and alforan - 200 mg/kg bw

D-glucose was obtaned from Britssh Drog Houses
Lid. England. D-mannote, D fructose D-grlactose,
mdium lacmte, L-jeucine and L-arginipe were from
Sigma Chemial Co St Lows, Mo USA. Alloxan
monohydrate was obtained from Eastrman hodak Co.
Rochester NY USA

Blood for ghucose deternupation was obuuned by
cutting the up of the tal wheress blood for determim
ton of serum P1 pH pCO; and standard brcarbonsle
was obtained by heart puncture a3 22° C. Puraly arterial
blood conld not be obtmined in sullicent amounts by this
method To avaid venious admuxture only blood with 8
minmum pO7 of 6 0 kPa was used for Turther analyses

Determinarion of Serum Glucose P plt pCO  pO amd
Standard Bicarbonate
Blood glucoss was mmyed by the glucose oxsdase
method using Glax ® (AB Kabi, Stockhalm, Sweden),
on anunak fcom groups [ VIILIX X and XI belore the
and at the following predetermined intervals
after altoran adpumstraon 1 2and 4 hr and 1 2 3
and 4 days
The serum coacerrmtion of P pH pCO2 pO; and
standard bicarbozate wss deiermined 10 min afier

treatment (correspooding to the imerval waed between
and alto; fon both 1n thes and

. xn
n tudeen) o groups 1 ILTIL TV ¥ VI VI
VIl X and X [he blood for these amalyscs was i»
mmqpumpkdnbmn%m
Sﬂ'\lmhwuduermlmdvﬂ.hﬂhﬂdoflTechnkon

processed for dectron miroaopy

Specimeps for light microscopy tiken oy % 8%
were fized in Boulns fuld and sained sib weiw
techniques for lslet studies. Speamens ko 8o
mikroecopy txken both af 4 and 43 br ven fde
2.5% glutarakiehyde in 0 34 M 'y crooal acee et
pH 74 followed by post fitstion n osms wrat
Embedding was camed ont b Epon 312 md &3
sections wWalned with toluidize bive were we &
Memnfication of the mets. The (m sictcas wet ot
with ursmy | acetate and Lead cltrate and then e
2 Semem Elmiskop 101

RESULTS

Blood Ghecose
Theruvumoﬁhcblwdﬂwwmtf:{
are given In Table 1 A rypical trpbsst
ghmrupomcto.ﬂonnwlsfomdm‘ﬂ"
ed muce (group XD lmm‘h‘w\,&
which recesved L-arginme (groap [x)and
(growp X) 10 min bcrmubnn-dwﬂ{:;
The blood glucase concentraon ¥as b o
canily aliered In the control anmals e
num(y,rtrupI)ormu:ucat:elmd"“"1’L
(group VIID 10 nun before alioxan mfd®

rbone®

Serum PL, pH pCO; and Standard Bica

'l'hcrﬁ'ultsoﬂbehbommlnﬂ!’:";‘p‘:;
Table 2 The serum (e
controls was 2.36 = 008 mmol/1 ]
SEM). In comparison with s 5
decreased level of Pi m the groups st VO
ghucose, D-mapnose, D-froctoss, “
M@»LW&L;’?;MSE ,.\i:au
pot significantly al group
galactose, mtwwmmm‘“”

he
dard bicarbouate was observed In the g% o
mdlumhmmmdmm_;mwd
pate was not Afleced in the oY experts
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ABLE 1 Fuod Ghwcore Comcentrancs (mg 100 sl) n Ssan ed Mace before 0 hr) Pre-sreutment ol at
menals afr Trovimon  ich Alven o Sahac [afecied [0 i ot Pre~ireatment The Awnber of (bsen anont i3

Nrw n Brochen
Bl phasmg mmra M VEN
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L Alwa M 4N AR 8% WD LR R Hy ]
T e A T g L IR nay By
- iam 5 SKU WS (I&m (1 W@ A3 u f #sm H DY LI db S aT

e xaealt were Fod agaom after Bood samplmg &t 4 br Thes explarns the blood ghucoss devanon & | day m the
mmnmm\m‘mmenm-ndnuHU\emﬁmdpwcmmﬂ)mUm

et groap

oo Mo pgodicant dufference Wi found bet
wéen the groups m pCO; valuex.

Ligks and Electrom Micrascopy
Ight mxrescopy of the pancres

T Bl kesoes (Baquew? 1977 Bogquest et af
I!Tr)uhxruﬂmmunmnnm:lhnmwb\
trewtsd muce {group XI), and tn vuce pre-trested
s ot L-angmnme (group [X) or NaH PO, (group X}
Wdeﬂ:ﬂmB-cdh,on\h:ubﬂ{
Wod, were encoumered i mce trexted with L ?

cyloplasmic degeneration coald bo obeenved ina fow
lets from these ouce

Electron mxrowcopy shosed typecal Bcefl k
wous Boqudy 1977 Boques! ot al 1977} ot bk
obseryaon Lmes n groups I X and XT(Fig 1)
The mlets from group VIl were eiber pormal or

dnorgs-
Tavon endoplismx  Ttoculnm and  Galgh
compicx a1 43 hr A smght pecrouc B-cell was
werrtsfied w1 two of (be 1kt from group VIIT

TARLE 2 Meww ¥ tug & § 4 M of Blood Anal ses of Groups of Skeried Mucw 10 men foev Treatmens The A smber
o Gésers asows 13 Grom wa Braches
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% | Blecron micrograph of & pornoa of » pancranc
24 b afler aBozsn {njection m group X demoostrs-
g oo depraeratrug (B ) and £9 0 racher well-prened
P Beaik o A (A) and oot D- (D) cell wcthoot
pmere

Soplecmec reccute 1 obser of i the A-cell, posably
ooarmency of tes bypogh cemin kaow m 1o occut ot the
I ke 200m trone foliow ing alicran. % 8,000

DISCUSSION

et m biood glucose concentratxon and et
aphology Sormed the bashs for estmmaton of B-
0 sexsitivhy to aliozan. The B-cells are known 10
parcaturty scuve In mpected
aun (Hosmarstrdm of of 1967) The crterm

¢ Berll demions, whereas the crtena used for
oaection sgatne alioran w ere absence of tnphasc
00d glucost respanse and presence of miets whch
ber were exctusrvely corposed of nocmad Bcetls
" were composed of wmffected B-cells and only &
% Burih wnh slight or moderase degenerative
ATgTS.

The alloun-enagorrmy acon of D-ghucose 5
A known (Sex & Bhatiochanya 1952 Bhanacha

afloxan. The different effects of L-arginine and L
feucine on alloxan senshivity are nol comphetrly
unexpected in vaew of the wefl-known fact that these
amuno sads drffer someowhat in thelr effects on the

The induction of metabolx: alkalows by trestment of
mce with sodim hactate and NaHO0) » as venfied
1 the present study In addmon, & sight bat
ngmficant merease m blood pH was obsened bn
anioals treated wh D-glucose, D-rannose, D-
froctose and L-eucine, bt ot 1 those ghen D-
galactose, Largrune and “aH PO« The intenval
used bermeen trestroent and blood amplig for
2 tase and P amalyses, as well a6 the doses of the
myecied compounds, s the same £ wmed in the
afioran sematvity expenments. Ths, pH dievation
was seen 10 mue treaied wrth those compounds
which m the presers and/or preceding stuces » ere
found %0 peotect agamst allowan, but pot m anremalty
grven thoss compounds w hach did not decrease the
alioman semitreity  These (indings support the
opon (Boguir 1978) that alkalows, derectly or

protects against alloxan Bcefl tonkery e

(Selgson 4 Sefegson 1951, one possbie explamation
of te protecirre mftoence of slkaloss may be

chowrs & Tdlide! 1971 Zawsich & Bedier
913 Raxunl et af 1974 Tomia & Kobaavh
976). md @ wmdsr schon of D-mannose
Swrieckersa 1934 Schomuy & Tapedal 1971)
o Dfreaoe (Bhamochane 1954) bas bemn
ored [n preceding stodies m this hiborory &
focrion agaimt alloaan tomaty was found
bce pre-tremed wrh D-mannose,

o pro-trauted with sodium lectae
NHD, Boqwtss 1977 in the preseos swody
:h achon was obeerved m
Pre-trestad with Leocme Mo bhood gtucose

5poet of Schy s & Taledo! (1971) 1n the
:/mhmmmm
boug pyoaoTan ad toat compotnde, determmed
Wocoee only ut 48 hr end thd not stody e
ROphGofy The e of Largmoe bes oo
TOTY bon reported ™ stdues. of aliamn
mml..,mh“‘mmvmmm
dxd not decrease the B-cell sessmvicy to



in serum Pi concentration, as well as 1n acid base
balance.

The following working hypothesis is presented
for subsequent studses. The inorganic phosphate and
hydrogen ion concentration, extracellularly and
Intracellularly in the B-cells, is of importance in the
dcve)iopmmt of alloxan diabetes (»P1 pH hypote
(%)

Supported by grants from the Sw edish Vedical Research
Couxncil Project No B 78 12\-00718 13A.
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POST STREPTOCOCCAL GLOMERULONEPHRITIS

A Quaniitative Glomerular Investigation

ERTh LUDWIGSEN and FINN\ HANBERG SORINSEN

Unneruty lmotute of Pahology hommumehowpruket. Aarian, Deomark

Latuigsen. E & Hamberg Seremen - Powt

Br oneaon Aco psth maobiol sand Sect A. 86 319-324 1978

Howacre-

A brht sucroscopcal, quaminnin e ghomerdtar masmeton » i performed on remal bopaes from (4

PuLEm % acwtr pou-sirepaococc!
® e oGl pmber

A mpmficant mcrea<e of 58 (p < 0 00.5)

glomenslonephrtrs.
of gomerdlar ooy was found whach was munty due 10 an ocrerse of endothell

a8 (7%) Mewagul cofis wore. howener aho ixremed (61 %) and meangia! arca was mcraeed by
H% tp < 005) Propacs from patents w1t perstag proteumerm &ndfor kematom reveled ight
Inpercdubiy amd 30 ncrease n meargal are donng te i s mont of dremse The
shoormatzties in the acta phave of the drese could be 30 dught tat they oaly wonkd be dnclosed by 2

RO I egaton

Key worth Pos-srepaococral plomerslonentins, renet blopsy differvat eefl cown. morphometry
E Lwt o, Unn erty Havotne of Parbology hommunehompralet. Dh $000 Asrbas C. Depmark

ACTI0 compher-medmied glomeralonephrs e
:':Pl‘“’tﬂmuon:ohhnhmkm"w

Flomer P from » pomt
o vew (Germnurk & Potiock 1958 McChasker ot af
1960) Mok the Lght,

quantniatne glomerubr research (Ha,

& Leder 1972 Hultethml?ﬁ)‘v:nm
m.erannwyoflbmuhrdnmr_[nmnnndy
mmun-ptumdzlnl’ﬂ.lmnnhemlnm
mwdmelhmmmmo(m

penod, was confirmed by the resuhy
b from taopses Urowags 4 Earle 1961)
Our koomiedge of glomeratar

snches of bapsy maternl have
been very few Udada 1968 W ekwr 1974) and

mmnwhwwmy
Precks

MATERIAL AND METHODS

hm (enber, qUantiatrry
s.m....é',' Swenaen & Ledet 1972, Humsery



The Fatients

One biopsy from each of |4 patlents, six femakes and
eight males fulfilled these criterm The mean age was
320 years (range- 7-76 years). Five patients had renal
symptoms for 2 weeks or kas, (ive patlents for 2—4
weeks, three patients for 6 weeks, 8 weeks and 6 momths,
respectively and one patent had remal symptoms for
several years. Ten patients had [mpalred renal funcuon
Judged by serum-creatinine and/or creatimine clearance
Four patients bad transkent oliguria or anurla, and only
these patients demonstrated a severe decrewse in remal
function. All patients had protednuriz Thirieen patients
had macro- or microscopc hematuria and two patients
had bad previous cpisodes of hematuna. A pharyngeal
swap was performed in four patients, of which three
showed group A hemolyuc sireptococet and one patent
had a normal pharyngeal bacterfal flora Nine patients
had elevated blood pressure of these four patients had a
marked elevation (blood pressure = 180/100)

Srx patents recovered within six months, two patients
within 12 and 2| months. Two patents bad persisting
proicinuria and two patients a perssting. but slight
elevation of blood pressure. Tw o patients relapsed withimn
three weeks and six moaths, respectively after the inrtal
attack One recovered, the other had persisiently elevated
blood pressure. One patent, who died two years later of
gastric cancer had had dubetes mellins for 23 years. At
autopsy ber kidneys showed lobular glomerutonephnus
One patient had cerebral sezures and therefore trans-
ently was given Deadronfosfar® One recerved En
doxan® which was stopped because of pncumonm and
one patient was tramssently eated with Imord®

The Bropss Speaimens

A proliferatne glomerulonephrin of varying degree
was poted 1n almost all cases on convenbonal hight
mucroscopy but none had epithelml crescemts Immuno-
floorescence investigation was performed on twelve
bropsies and 1n eleven deposits of IgG and/or C3 were
found In three blopsies IgA was also found Ope biopsy
showed 0o deposits ope week after the start of the disease
and one biopsy contained po glomerult Four biopsies
were by ekctron and humps
were found 1n two onc of which contamed demse
mesangal depouts also Such depomits were preseat ma
thid bropsy One specimen was without sgmificant
ultrastructural lemons one week after the start of the

drsease

Methods
Theqmmmuvemm:mmnoflhebmpmm

amcdomnubllndcmdy The speaamens were
ancmpmdwgahawnhmlbmurmmuham
dmu,gqmnuunwmmmerEL)bun:nm
mnfdmhldanlndmnohoaldnmn
mmwm;«:fmﬂm&mxﬂm
aquous formaldehyde (pH 7) (eight
patents) ﬂunymﬂscctbﬂiothpﬂﬂmﬂm;bd
aujb)opsy‘munonlmhowidjlﬂ-ﬂd'ﬂ pm
.ndnuntdvnhpaiodl:—-ddSchlfThamml’ﬂm—

The quantinatire eamination wis amed w a0
central sections of ten differemt gomends (ovq
Serensen & Ledet 1972) 1 more than wen poneh ve
available, three glomernll setmted most sehapschrt
three most juxta-medullarlly #od four gomers fhd
in the mid-cortica] zone w ere eumined

The quntinthe examination icuded wdl
dufferential count of nucte in all bopoes Deroere
of mesanghl and tota! glomerdar wes Ue ¥
dellncated by Bowman s capsule) was camed oot 2
biopsies flxed in Carnoy s fuld, becawe st F==
ters are dependent on fivation and the pormal BT~
wis flued m Cnoys &

used for
{(Hanberg Sorensen 1977) 'I'heqmm\m\cmuhﬁd
mmknndyh.ntpmnnlybemdnutdlhl

(Hanberg Swremen & Ledet 1972 Hanbery Sarst
1977). Point counting was used for daermmea
total glomerutar and mestaghal arees, the poct 1A%
being 17 pm The total and dilferentsal coonss ¥
nn'kdo\nunpmpaaduomnhln.immﬂﬂi
nocleus counted ALdﬂOrLbolmmlcmW“‘"
wath & mirror for projection. The obpaive sl
PL/Apo 40/075 Totl magmfkaton of the prowd
glomerulus was x 920

Swatistical Methods

performed
means of wr®
1977) Cowmparison of the parameer jhrpeirt

wTth post streptococaal gho! »
was dope by a modilied (test (Hakd 1957)

RESULTS

In Table | the mean values of
counts as well as tow! and
mmpurcdmlhnorm.llvﬂual’or
pruwdedbynnudyofrmlbwpﬂﬂ
without renal drsease nvestigated
te:hmqmlsmlhepfsmtnwdyulams""’d'
1977) On all 14 biopses differential couﬂ’mv
nucter were performed. On six Carpoy-fized p
sies determination of areas was aiso o
the 14 patients, two patkents weududaifmm
mnsuccsu.uuwmbomuscoflﬁe”'-"d“ﬁ
old) because renal biopsxes from dlﬂdfﬂ“"‘”
included fn the normal materil One panc! L0
omitted, because she had had diabetes mell
Zlyun-rdlmﬂﬂbcamlthadhldpfw
ra for several years.
As shown in Table I Lbatlsldiﬁr"’
ber of celis T
endotbelit 8

e
mesangial

these parac™
from pers®
by the S

increase of 58% n the total num!

increase 15 due to & proliferation of oT%
and mesangis] cells which were by °
and 61% respectively The sigmificant Gecre®
thepamnuaoremu:lnjcdhudmomwﬂ:é
in the number of endothelul cells. M

ahered from

per cent of tota! cells was not



* TABLE | Quenniaine Fladings b Post-sire t onephsins (FSG)
f
meen Number of Meen valoes and Lodof
varumoes of mems cofonce
PSG Normah rso Normay O difereoce
X s? R s
mher of meseged cecie
¢<45Yan 10 10 403 284 230 077 p<00I2s
b of endothetn] macka
lags 1o b 40 2079 a7 286 p<00028
wber of eprehelal wadey
E<iSimn to 10 93 2 M1 143
cwapal owcis % of total
Ko Ap < 4§yeen 10 10 230 45 17 066
wotetml mxcia % of
e All ages 10 2 527 (¥ 912 034 p<00025
Priecin] moci; % of total
" Age < 45 years 10 10 3 613 e 013 p<oools
sl gomrier oce
Zagm 10 2 1734 38116 1100 1470 p<00023
ol gooeralar arve
n 1600 AYwpa 4 12 ns 649 113 104
Sl cree % of wal ere
<48 youry 4 [ ns 245 6 003 p<oo0s
‘ota) wacies per 1 000 pm?
(omlarm Alsge 4 12 71 1is 63 om
Langn] acke per 1,000 yaa?
(memape) crm Age < 45 yours 4 6 158 208 166 052
' EHnce valoes mxtcated conmderabio scattening m mockel which are withm
Bdotbeim] celt coxemty and thus of tota) cell cowmty hmnmmﬁzmm
5o Compared with normal vaiues the memnpal  the daa of vt o of ke of crsease
™ ;o perceniage of total glomerular ares was renal sympiom. Fig, 2 1o duration of
eroased by 4% od the oxa! glomereler erea by ol o come wth o 08 of the
2 mgulicant mareo of 20% The ol ol two weeks of drsenns et (o A the firgg
Dumher and memengal cell number per arem molt gt pregen feen i
N Demrly six weeks afer
€0 the mma 13 m DOMmak. Hereafier valuy the oemet.
In Fig. 1 the quanrairre anes ol of normy mmm«ummm
ach ekt Of the two petienry
eopcy are prosented a2 dergmed counts who had
2errchual tiopmes (Hesderg Seronien 977, which oo g 5 ooor 2 7S AReT 25 o0 28 dayy
Semonetraics the mme trends &5 described abore, [y hmmwmhmm
2 mumber
130 ey thet some of the etents kave mckear of nack] xs
mdmwmdmm mdmmdmmmm
promed a peroeease of the tonl mmber of mm"“‘h’\nm il
on
Blopsy from the otber periens, bug
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the differentsal nuciet count showed a significantly
increased number of endothelial nuciel as percentage
of total number of nuciei Both had sigmficanty
clevated AH and had deposits of immusnoglobulin
and C3 In addution onc had many humps and dense
depostts in locaton on electron micro-
SCOPY mhypcrcdluhrhy was due mamnly to a
ol mbobeal ol U2
15

were continuousy " uc{lt had & significantly

area per
normal mnge being
esangal cell number per unit
t was in the upper normal range-

cent of total ared
69-103%) The
area for this patien

1712

DISCUSSION

Someofourn:stﬂummtcmrd!ﬁ"’mm;d
Wekner (1974) the onh wvestgator ¥ Co
performed a quantitative glomerubyr i
on & Larger number of patients with acute £
Jonephrutis, He found n ten pavests wih 148!
ten patents with moderate proltferaine D
pephrts an increase in the sotal purmber 678 ©
50% and 80% respectively Comniny ¥ 5
however he found the increase to be mafely “m_'
a proliferatron of mesangsal cells hkpod*”’
difficulty m distingushing betwecn v
mesangial celfs. Il these are pot shuated 1
typical location may explan thh\dl‘
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ADUINCT CAPiatrof] Inight be tat the duralion o
the disease was different in the two series. The paper
of Wehner coptained no information on the time
lapse between onset of the disease and the biopsy It
seems (Fig 2} that endothelial proliferatron is
characteristic for the early phase of the disease, a
faature also koown from subjective experience
Uennings & Earfe 1961) In later phases (and
following clinucal recovery) mesangial hypercellula
nty may be most prominent as demonstrated by
quantitative methods on an autopsy material (Hara
1972) Epithelial cells did not contribute to glonte-
rular hypercellularity in our biopskes as noted by
others (Hehner 1974 lidaha 1968 and Hara
1972

Qur demonstration of an Increase in mesangial
area 15 in socordance with the quantitative studies
by fidaka 1968 and Hara 1972 but not with the
results of ¥ efner This might be due (o a difference
in technique, 1§ efiner using silver-stained specimens
and also quantitaung on peripherally situated
sections while we quantitate on specimens stained
with periodic acid Schiff hematoxylin and oaly use
central sections.

One result of our study is that some cases of acute
post-streptococcal glomerulonephnitis studied early
(i e. dunng the first three four weeks) dud not show
an increased number of toal cells or had such
slightly elevated cell counts that the glomeruli
would be judged as normal by routine subfective
mdgunmLThjswnsnbosnenmmsamwhnh

. could be d The ugn:
ficance of this for general dmgnostic purposes is that
2 normal or »punor changex bropsy 15 compatible
with acute complex nephrits Thrs stresses opce
more the Importance of the routine combining of
light mikroscopy with mmunofluorescence and
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PERIODIC ACID SCHIFF POSITIVE NON-GLYCOGENIC
GLOBULES IN HEPATOCYTES

Differextial Dingnoatic Aspects in Screening for Alpha | Amtiirypsin Globules in an
Autopyy Material

INGERMARIE REINTOFT

Departneat of Pathology  Ebpery Cemtral Hospeal, Esbierg. Denmark

Remoft, | Penode Aod SchuT-posiine pooghycogenc plobule m hamocyss Diiferental dognostxc
e o xrwning for sipha 1 giobaes n en sotopsy mawrhl. Acta path  oucrobeol
mand Sect A 26 315-329 1973

Thorty-aght subjerts with dusase-regstant PAS-posstrre cyiopharmc gioboles I bepaiocyis were
focad amows 237 sotopmes In 15 of he )3 sateects tho globdeas weae sotpemally alpha-l
sy, 23 sobjects they were mot The Latier globales weny foond m centriobehar repom, the
Alphe- | antirypoan globules maunly m perrportal repoos  The sos-slpha- | axtirypis pobades show ed
lem duffermces m sze (610 p) aad o salier namber per hepuaocy: (1=7) thas the alpka T-4mom pan
pobube (140 p aad 1-30 per oell) The noe-aipka-1

v wxh coariobotr somondal

«3opey meerad The matmre of these globake 11 dscered

ey vords Lreec alphs-1-sotaypen globoies, PAS non-gtycogersc globules
logermane Raxwoft. Dogartment of Pathology Caoral Hospeal, DK 6700 Esbycry

Racered 1577 Accepwd 3m TR
Alphe-| antitrypem (A 1 AT) 5 formed by the
bepetocytes  Persous alpba |-anttrypen

by
deficency (A 1-ATD) of genotype Z form an exialo-
srirypon which i fficoht to dissclve and a 1o

corstancy and they seen w0
:?wmamzmu 6 11
Prefummery results m suiopcs have shown that
mdeAS-m:md“.
vmivennmumpuuﬂmrmm‘mm
uvo The purpos of thh fovestgsnon was 1
mrvestgate other postible insinlogica]

cmacal dafferences o bistoche-

MATERIAL AND METHODS

ad Mallary phos-
;:,f“mm”"“’"%yhmm(lz’)-u”:.
Prcirder hm‘n“'%mm?}
Swext & Livios (11 Gordon £ Pl






ostm graneny (7). and the ozenoperondae rection
'mmunmyolmmb-hn‘m
| AT For the myrrwnoperoadam resction the Jxyer
E-wwy-mmurm«u an
h watd Wb the modi{icstons deacibed previowsty
3

} bacmnopsruTdsse-sained PTEpArsiions » €% comps
d with PASamed oo to s B focalonon of
« gobale 13 addinon, the immrraoperotiduse-ctaned
carhons were S PAS stamed, omating diestast

[ %

Tie following iparpholopxal {indiegs wery recorded.
wrhom, atriobulyr wmnce] distanos (16), asd
boerkobdac comftvers necroes (20)

RESULTS

mstaze-reroany, PAS-positve globules were fo-
nd in the specntns from 38 subjcty. Fifteen of
bess (gromp 1) gave & poutrve A | AT stumng
+iock show ed ap anmutar darkhown reschon wih
Ulem yrtense centrsl staining or daffose, granubar
axining (Fgx. | 2) Twenty-three subects (group
Dwere sepatree m A | AT suammng.

Growp L Globules were found m lver celbs
jacere t0 portal spaces (Fig. 3) of o the ncnrty of
Tyvom et by meny sections they were presest

Comreapondimy to the camtre of the knnatar mmono-

Fx ! Savey showiog
ey arovnd the porial spaces X SpproT 130

Fig 2 Awaolar reaction with beem oMo ceoira! Bameog
» well 1 diffom
benemoperondess

£ 3 Althe wp pert of & portsl Sace wah xoneom
roplnmc gobuls M ahomred Mepetocris  PAR
follgwing duetwes desUo0. w0 DT Kang X
Herx 430

Fug 4 Same sactnos w0 Py 2, afuc PAS g
how mcnd-mmd.nﬁmﬁd.m
WPDeaT BOCMw bt COMTMC  LonnOnopeTOniding

wod PAY sammg X epprox. 900 b

arcas, whils po PAS-posaivity

peronidase-posittre
coukd be demonsirated n the ¢hifuse gramiar

Imrmumoperazidate-poskn € areas.
T brver throe 0 the 15 group [ ases showed in
1 coes ceorBobular sisoedal dilmion phes
fiver cefl necross m 8 of them 2 coes

one had arrhosis. Frve of the fiftetn group 1 cases
bad globules a3 11 group 1 10 addiwon to the A 1

Group 1 Globukes pegathe o A | AT staining
ocenrred most often m the hepaaocytes centrally 1n
the Vobules (Frg 5) or periphennlly w ool
DeCTOSEL.

In general, the number of globales in group 11
‘were much fewer than bn group L and an average of
17 globrales were found m each affected cell. They
were of equal scze, measuning 6-10 1 The globuales
chd 0ot stayn a5 reddish-bloe by PAS a3 the globules

Fay 5 Teg gt
o Fobues n

Coinl vaez wth pmmeroos ey
dsuna;m“"""v'lry- PAS
O Buclew sumg. X aporoy 459



TABLE | Number of Cates Shaowing Hiscockemically observed in the present stody Ouly ot 1

Stateable Globules :u'uqqum'uy many A [ AT globoles shaed (o

Number of cases  Number of cases lobules, s a0 s e e

Group | Growp 11 The no-A { AT non-glycogenic PASpoume

globuies, the group [T globoias, e bve

lPJh:me-mm 5 2 hepatocyte and are of more equal su than prog
Immunoperoxidase )5 o md@]yh reddish-blue S ok
Manson trichroms 0 1 e ation, bough loglhinte
Long Zjeh) Neelten 4 2 e
o : : distinct a5 In groap I globules. In the presat
Alchan Eskelund 2 6 the globules were found oaly in s tssk b
HE 3 0 autopaies showing centrilobular syl o
Perte ° 0 tion and in all cases but one also centriobaler
Alkaline Congo 0 0 cdll mecrosi. Thus, the pon A | AT gomo v

t0 bear a relation to congestion and snowm Gode
basis of the existing material nothing o 2
In group I belng more pinkish. The demarcation  said about these relations, since spprotmady !
agalnst the surrounding cytoplasm was not as of a tomal of 238 autopsy lvers shownd siowd
distinct as in the case of group I globules. dilatation and of those only approsmesdy A%
[n 22 cases the hepatic thsue exhibited centrilo-  contained the non A 1 AT globuler It wastri®
bular sinusowdal dilatation and centrflobular fiver  semiquantrtate the degree of centriobolur aufast
cell necrosis. Ope patient had dirrhons. necrasis and correlate this to the exisieote ad o
The results of the histochemical studies in groups  existence of the non A | AT globuies, b ®
Tand [T are listad in Table 1 On Masson trichrome  deftrits relatioeship was found.
sinining the large globules (> 1S Wsecnfngroupl  The non A | AT non-glycopenic PASfost¥
suainied & uniform red, the medfum-szed ones (7-15  globules have previously been ohsened @ &
1) red with a blue ring and the small ones (< 7 ) autopsy study o whoch screenmg for A1AT
blue. Within group 11 oaly blue globules were seen.  globules was performed (4 8), and globaks o &3
On long Zichl Neelsen PTAH and alaan Eskelund  type tre known from animal livers as well P79
siaining the globules i the two groups gave eral (15) have descnbed various dustese-re
identical salning reactions, reddmh brown, black  PAS-positive intracytoplasmic droplets it 53®
Gin some cases surrounded by a pale tan zone) and  livers. Dropiets up 1o 8  In dumeter sre bbered ¥
orange red respectively In 3 cases the periportal belymmmcsimbibedwhhmmmd”“;
globules of group I could be demonstrated by H E.  has eatered the cell beramse of e g, an foeresst
staining &3 homogencous eoslnophilic bodies. pamubmwdmwmmhsnnﬂﬂmﬁ‘l';
Group 1 globules were found in the same zo06s &5 been described by Intal Peyfer and Bonnastt (
the immunoperoxrdase posttive globules. Group 11 snd by Aerr (10) m lver cells In ot
globules could pot be demonsrated by H E.  hypertrophy caused by parial hepaecomy o 5

staiaing. lyver damage. They arme when blood
its way into the hepatocytes (14) Anwm”
LSCUSST, intrasinusokdal pressure s astumed 0
p ON lmpommroiemﬂ:epmhmmahorlhefﬂﬂ‘f:
The morphology and staining properties of the  (14). It is not chear from the literature whethe

group 1 globules in this work corresponds 1o the A} AT WPA&MEW&
previously desenibed globules in A 1 ATD(1 2 6 have been observed 1o human liver bopties
11 19 On H E stalmung only 3 cases exhibited mmmmmm-paw:
eosinophitic accumulations at the site of the liver blopsy taken from a woman 7 bours befor
globules but such sccumulations arc known to be  daed

often moonspicuous enough to be overlooked on H More than ball the cases of diastase-ressish
E salnlng (6 11) The diastasc-resiziant PAS- PAS-poauwinumomenkuubuldhlhfF;
positive and Immunopesoxidaseposltive globules mlluwmymnammmrm[bnmtkh‘m
ocour especially in the vicinlty of the portal speces and the study confirms the optuioa (21) Bt :
and fibrous septrin A | ATD(} 21), but in autopsy mtlzcnicldcnﬁryofdhnm-mPASWTm
materinls similar globules have been dlaimed 10 be globules with A 1 AT must be proved either b7
found around the central velns (6 [1). This was not immunoperoxidase or by the Immunofinorescen®



macton. By other special stainmg methods, it was
x pomable 1o dUiTerentive with certatrty berween
mbales of the A 1 AT type xnd of other types.

STt
- Thenks are o for tchoncal smcstioce 10 Jead Hede
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CORRESPONDENCE

ANTIGENICITY OF %S¢ [INDUCED TUMOURS

Receved 25 78
St ~In & recrm ariicle Lerisen, Lorewiow and Bagi s
(Acm path macrobeol wcaed Sect AL £S5 43364

1977) st owt 10 meramune further wbether or ook BCG

wresuganows repocted n 1963 by b bowwt of of (D
tat BOG % oo 30 spprems the grow th raie of WSc
mcfoced tomours but had oo mflvence on tbe ume of
Tencor des dopment. survval tme of the ammab. of
@mnbauon of tmonrs  the teleon Homover ™
ComTast 0 the eartier repont (1) Larssom e | chd not
Teper amy decreewsd o of tumoars after
rextnest wah BCOG

Lernon o ol e gromt emphars 0w thar sepine

dextht m the *St and BOG treated group eught ba ¢
mirodoced erfors o the mierpretanon of our dita As
Larysom e1 | pount oot covTectly there wre mudeed 40 8
per cext deatirs wrthout fumoaTs ameong owr S and
BCG-treased expenimental smumals. and not more than
143 per cent among the ™Sr-treated control mmats
Hovever o s clarty mdicated m our table 1 which
Laryson ef &f referred (1), that ibe mean cannal (e of
the anunads does pot duffer ugmficaaty from esch other
1 ey of the grours Therefore. the cooclnsca drama
from thew daw and questioned by Lerom of of wil
cofTect

remam

We fod thm the above pownts shord be chanfied 10
order 10 nowd confonon which Py ame m wew of
-mm-dm')mavm.nm

Referemcer 1 Mdwow 4 Rac L Snermvwdnd J
Radit Res 26 373-312, 1945 - 2 \crow, 4 Acta
Radol Ther Phys Baod 9 155175 1970 - 3
Miset, A Reec L

of Radwostronnon

oreourcomss IV th Inere  Congrem of

Research 621 1970 ~ 4 Suview 4 Rea.,

L & Enkuson, K H Radmt Res 32 935-408 19712

Dept. of Patbology A Nawrm
College of V etermmuy Medome
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$-750 07 Uppoaha, Sw eden

Rachobuology Unet
Dent. of Trmowr Baciogy LR
Karoloeska [nstroeiet
3104 01 Swckhoim, Sw eden
S —The
pose
- o a0y mxportant facts
the

«ffet of BCG m
:&mmumnbnndmmnmby
M;;;ﬂﬂmwm(l’m AS we kave
of the presmned o ¥rlon

™ e woe of the ery firg ‘w-:h;u n”d
txmoox cllt, ¢ before the
txmoary.

§TON sppmcance of
According 1 A dsae (196
b ovaiepimigis L 21 CBA mice bus g

17008 2 ey apprcumancty
75 days old at the tme of th

Fachonctope infectoe,
ﬁn-n.‘:amo(ou ™ 0
e xcTocare e per gram of



from 120 10 180 days after the injection of ¥Sr
Therefore, we preferred to give the BOG treatment from
70 to 135 days after the admintstration of 0 7 microcurie
¥Sr per gram of body weight w0 CBA mice of
corresponding body weight and age. The fourth injection
orBCquvellIJSd.!nnﬂcr”Srcml}mfmbc

Referemces. Milxson, A Strostrom 90 induced bowe
booe marrow changes  An apermoenal s
special reference to the hictogeness and Syt
of osteosarcomas  Almquzst & W ikselk Bokmyden
Uppmala, 1962,

regarded as an optl of

resctivity towards th first appearing antigenic, potenti-
ally neoplastic cells There s the possibility that & larger
dote of %Sr which was wed by Aflsson er al (1965),
might induce tumours which are more antigenically
active than those appearing after a lower dose.

As the correspondents correctly point out thefr table
(Nilsson et al (1965)) claarly indicztes that the mean
survival time of the animals does not differ from each
other in any of the groups. We do agree to the
conclusions drawn from these data ss far as the gheen
observation penod is concerned However because of
the forty per cent death rate not related to tumour o the
group of animak given BCG treatment, a possible late
occurence of tumour could not be studied. The fonger
survival period for the anumals in our study gave a total
tumour-ncidence of 895 and 90 5 per cent for the
respective groups of ankmals
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University of Umet
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BRIEF REPORT

UROTHELIAL HYPERPLASIA OF THE URINARY BLADDER OF THE RAT INDUCED BY
MECHANICAL PERFORATION AND PHENACETIN TREATMENT

Samny Sohsution

Departinent of Pathology I, Uncvernty of Gokeborg, Sweden

Jotaxnoa, § Urothetml bypepiet of th sy bisdder of tee r iodoced by
perforxhon aad phenaccn trtment Acw peth mmeroblol scaod. Sect A, 88 333335 1978

to sovers focal aad chiTose noduler and papltary byperploss afer 3 wecks
Koy words Phermertin, wrothehsd byperplesa, mecheicsl parforsoon.

Sooqy Jobeamon, Departmemt of Pathology 11, Sshigwn s Hopral 413 45 Goscborg, $weden.

= o Meteria! cud Hethods
berweea o bewvy oake of phenacetis-  Experimansd dein Twecty il Sorapas-Dan.
analgeecs and the devckopanem of romd petyc mmwlwmwh
tosours m well sstablnhed Uohasoon o &l 1974) Antconer AB, Stockiotm, wers waed Four of the -
tamowrs of the uroery n Juwr pet om & det cmakaing 0 535% phm:,
mmmmm(m&w&m Scxien of the rats wers enesthetrzad
Tha sbOraTal CXVRY Was opeend angt ey bladder
Hyperplama of the remsl papuiies hes been mmnmmmzmm
wtnced m s afer trectmet with phenacarn T'ch-alm-l(m‘mumm
Unbaxzacw & Ampn 6 1976) Hyperphastc changes were  cootineg 0 535% Phatmcetin, and 4 ——
Sno found m a few comODl TRE bel there was a mmmmmmmmm
wgficant differoncs m the degree sod stvermy betweem  Foramde o of e vper
e pheacrtnied s nd e comtol T The onlery Fow

werks, 30 mahgraz teoan D sectoos froe the
Th:v.-nbndmpa—td. $actons from the Mock tod oot pn

MY concarmrng gy oy stamed wih
combamd ofiecs of Dacbemal MeTT o) phecacetn  Cremm o sccording 10 W egertvan
on the wrmry bladder of the Flatologica] examninarion of (be
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Fig | Severe urothelial papillary hyperplasa of the urmary bladder of the rat afier mechanical perforimot md 42

woeks of phenacetin treatment. HEE x 120

Results

Threa out of the 4 wperforateds rats showed mild focal
urotheltl hyperplavia after one week of eatmy phenace-
un. Eight rats bad difTase papillary and partly nodnlar
hyperplasia after 2 and ) weeks of esting phenacetin (Fig.
1) Urothetia) hyperplatia was found in (he perforated
aresy as well a3 in aress dostant {rom the arcas of
perforstion [n 2 of the rats the entire badder mucosa
was mvoived All of the controf rats s well a3 the wnon-
performieds phensoctin-fed ratt had a pormal bladder
mucoss The renal pef o and papilla# of all rats were of
normal appearence

Comments

Mechancal perforation of the urmary blsdder follo-
wred by admnntration of phenacetin in the diet mdoced
urotheiral hyperplasa mn §1/12 s after | o 3 weeks of
feeding phenacetn. Al of the controd rats which were
oaty subrected to roechancal perfasation or waon-perfo-
rated phetmceun fod rats had normal bladder mucosa
Theve findings Indxcate that mgesuon of phenscetin in

3om with i rauma pr prohfe
raton of the urothelivm of the biadder m Sprague
Dawiey ras Io apother study Sprague Dawicy ratx
were fed for up o 110 weeks the mme dose of
phenacetm 1n the diet a5 10 the present study Only 7 of
10 rats developed mikd urocheim! hyperpiasa of the
bladder ope of which abo mad modenase oyats
Uchamuon & Angeriall 1976) 1o 26 of the I0 rats
wrothelil hyperplasa of the renal papillae was found
ofien anocuted with vescufar changes and/or cajafia

ton tared by
A cone jon of N-hy e m‘:r
reval papiliae of e 12 ngesuon
wmmmmwum 19711 Therefore.
e localiation of th leslont s the romal pelvs an ot
of the bisdder may by cansd by 2

higher
of phenacrtin of N-hydrozytated metabolites of phenace-

o in the urothelum of the remal paple LB
vascular changes and cakafiabon may provid 4 ko
winoris resistentiae and be of patbogeos mpaTE
for the d i1l g, st

of Laal
10 the traume to the bladder %all in the preset 5
The carcinogenic N-hydroty exters of sromane 00
Andnmna(pwamdnuummw“t‘“
reactive and shorth ed (Witker 1970) maém‘:
amourt of the actry ¢ substanee mIy be expeaed ©

the bladder

llummwmmlwu‘cu

Ment AT reactve Of Preneoplstic
the wtrofuran N 4< oitro-2 fury - 2buaro! Re2
mide (FANFT) in the chet 1o rats fdwees ot
exzons of the bisdder The leswons progres (108 =
focal byperplesu aher 2 weeks 10 WATRCE
crcmomas afier 25 weeka (Coben o & '97:&
FANFT was drcontinued after 6 and 10 ¥
respecuvely the hyperplastic changes revered 0
10 the former group and progrested
Qiranomas m the latser (Coken of af 1976)
By scammng eicctron mucToscopy it b betd S0
strawd dut afler §-10 weeks of leating FANFT 8572
45 appearance of pleomorpic sucrovill oo Bt R
of the fiyperplai: Lessoms These pieomorphic eXT%
soemed (o mdrate imevernbiln e (e BPEPE N
lenont will pot e ert o sormal but progres =
tumor Uscobs et al 1976

ireatment are recIe or  perneopiasic
drsconfinustren of phentortm after dufferent 09%
ntervals of feedmng phenaceun (ollow ms

trauma would ako be meceyan
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umw,vmwnmhmmmmmw 1958-1971

wers Tung the hatopethologic cryteom.
ot coae (63 %) futilined the coweTa of

of edomogesx: twmors adopsed by WHO Thoty
mhm‘“llmu\mfmniwbe

mmwms»ummmmmmmh‘n
wopks moagrark.

and Othes epeialmd Jow wimors w0 cracrmed

Xey wors Ameobimioma. mw ¥ edrth Cancer Regsiry
Aks Lersscm, Department of Oral Pathology Facnity of Odooschogy Unerersy of Luod, S-214 21

Mahma, Swalen

mw-bones has sl been the Mzyect of more stugfes
thum Y other odaptogenic turmor (see revcws by
Gortua et al 1961 Kramer 1961 Smutk 1968) The
tssacs fr this merest m the ancloblastoma are
manfold, ¢ g thare 1 2 leck of agrocmerd among
orrestigators not ooty about the ool of argm, tast
abso eboat the cemaficanon, behavionr apd trest
mers of the tomes

crerm of

Thero stems 10 be a el agrecmen I the

Heerature that the dfferent bistologic petierms of
are T genify

Same of the suthors g0 0 LT o3 to yuggest that the
caborate cisuficaton of amedoblessoma thoeld be
achded from the wrminology In order o avold
fortter gty therapy  planning
(Kramer 1961 Smirh 1368) On e otber oo,
ome of the subtyper of amedobbrsiom thow
slmilarithes w0 okher types of tumors, Tuch A3 beagn

The
e been defined by Pindbory of of (1971) Bader
(1965 found that mare tan 50 ddferent apnes
had been grven O the emeh Al of thess

ad even

o wre related to the hntologic sppearance of the
[ofhnlar i

1od from jrw-booe aelabtastons (Smirk 1963)



well-documented long-term follow-up studwes of
large series of patients with amelobl %

primary blopey or surgkal material On the beck of e
ized data received {rom the Cancer Regmry

retrospective and in order to be valid such studies
wouid require an access to primary surgical
material. With a few exceptons (Masson er al
1959 Meerkotter 1969 Mehlish et al 1972 Sehder
e al 1974} this has pot usually been the case
studses on the tncldence and i y of ameloh
torna.

As to the incidence of ameloblastoma, le. the
number of tumors fn a defined period of time in &
defined population, such figures are usually difficult
to obtain, particularly regarding larger populatsons
like whole countries. The occurrence of ameloblas-
toma is expected to be about 1-2 3% of the fumors
and cysts in and around the maxills and mandible
(Small and Waldron 1955 Meerkoster 1969)

the records and the spectmens of all the 49 s verr
requested from the choks and the pathology doark
ments. In addition to collecting all muieral rradebe
from the surgical operation, & effart wis o e ©
obtain wll precperative blopey material for re-crahwtion
Sectioned and/cr panilin d matertal was
lable in all the 49 casex. The following hrstodopa! s
were used at re-examination. m
Gieson 5 stain and PAS The apphcrtion of strtistis was
{nitially considered but was found 10 be rmecesary We
Intend to apply statistical treatment to sekected deta of e
prasat materh) in & gubsequent clinical re-coamemsoos

RESULTS

Histopatkological Examination (Table 1)
Re- i was performed using the hiso-

In order to study the inadence of amel
in Sweden and also to establish & basis for long-term
follow up studies of treatment results of ameloblas-
tomas the purpose of the present study was to re-
i .m 1 et et

pathologic eriteria of odomtogenc tumors sdopisd
by WHO (Pindborg et al. 1971).

| Cases re-confirmed as ameloblastoma. Upoo
re tration, thirty-ane (31) of the 49 registered

tcally all
y

mas reported to ths Cancer Regittry m Sweden

during the pertod 1958-1971

MATERIALS AND METHODS
All aausex di d a3 > or
during the period 1958-1971 comprising a total of 49
patients, were collected from the Swedmh Cancer
Registry This Registry started its actvity {n 1958 and
s main functions are to provide data and satistcs for
the study of cancer duease m Sweden Statetics have
been published from the Cancer Regutry every year
between 1958 end 1971 w a scries calied »Cracer
Incidence in Swedena. From the latter publrcations the
total number of bone and skull-face tumors was &lso
coliected in the present study m order to determine the
frequency of ameloblasioms relative to afl registered
bone tumors in Sweden.
and

cases of ameloblastoma fulfilied the crhierit of
smphe amedoblastoma (Table 1). Among these were
cases of & predominantly follicolar (Fig 2}, plec
form (Figs. 29 30) and scanthomatoes type (F¥. 6.
and abto cases exhibrting & mixtore of the Bre
types. Three of the ameloblastomes were presort-
nantly cystic in appearance, and six were

to represent early ameloblastomat ansing b 0
wall of a cyst (Figs. 1112)

Maligmancy had been primarily considered m St
ofthellmssttn!wmfmmdupm“‘"
to be simple (s

19 25 29 39 45) In thres of thess cases 25 29
39 Figx 1-6) the dingnoms of rcnoms had b?
been chapged to smejoblastoms, cither st & X7
blopsy o at surgey Cuses 4 19 and 45 (Figs. 8-12
had been claxsified and registered a3

It o compulsory for & Swudih phy
pathologist to report on all clearty mahignant neoplasms,
including also cases of certaln typex, Irrespective of
whetber they ars malgnant or not, for example
adamantinoma or ameloblastoma, In 5% of all cases
registration m based on a double report, one from the
climician and ons from tho paiholognt The remammng
5% dmgnoted oaty through a clinical

of cases are
examinath a rad or at an The

Two of the 31 confirmed cases of ameloblastomt
had been initially clasified as other types of benig?
jexions, namely as squamous papilloma (31 Fig
ll)mmgmd%uﬂib;mma‘?
huc or preomorphc type g

2 Cases mot re-confirmed a3 amefobiasomsd.
E (18) of the 49 cases (36 7%) umz

mﬂﬂaﬂmo{thcpgmumadonmemmml
pumber All dats are fed to & computer

disemse, and
to twt of

Histology Code). the
“The original disgnoss in all the cues of the proscer

bmwﬁujdhmuwnupm
:: WHO st (WHO/HS/CANC 241

found upon re-eramination to be benign kesoos
other than ameloblastoms ({2 cases) o o D¢
malignant tumars (six arses) (Table 1)

Of the 12 benlgn leslons, five were rechassifiod #5
benign odontogenic tumors, namely a3
odontogenic tumor (case 2 odontoma (case 12k

cakifying odontogenic cyst (case 23), aidfying
ithelial ok i tumor (cxse 35), and amelob-

wtody bad been made at
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tastic fibroma (case 46) Four ames were designated
o eprihethl jgw cyms (7 16 20 33 Fige 15 16
172, On the baus of the chnical data, case |8 was
considered 1o be 8 craniopharyngiona sather than a
Jaw amcoblastoma (fig 13) Mo ameloblastoma
could be dentified in the avaitable materna! of cases
26 and 13 which were classified 53 8 papilioma
with epethelial dysplasta (Fig. 19) and ol polyps
with infk and

me
tapiesia (Fig. 20)
Sxofthe I8 cases (5 9 33 40 42 49kt could

maligrant

been chrssified a5 a fibrosdamantinoblxsioma. This
e was included by Pindborg (1970) a2 an exampie
of an ameloblastac odooiosarcoma (see Fig. 434 in

period 19581971
sd-hcr Age and Sex Dextrvbution (Table | ) and

u‘mmmquumnxﬂmfmmkdm

criteria of opoa re

uflhewnmn:hndulmdoun
lumtnS'uicnd-wn:‘Lhnpubd 1958-1971 wag
31(633%) TheJlmmcnum.k\ndJZ% ofal
;9&&1%.&437% of uil the 7) skupy
oMo reyistered
of te n Sweden. dmhﬂ!mm
The primary dagnosls of
been made ot the
Jlmunﬂ:m:-uﬂl%l'ﬂ:m

Wﬂiomhmc:u(lmhm
> ut'1'\=q:ln‘13[n‘lnl4l(lll:l).
ﬂx49rt|huumcuau{%
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Fip 11 12 Cane 45 Pecxiform
wai Pant of mally

youngert patiet was two and the oidert 93 years
oid, with an wverage of $0.5 yesrs In the 31

nahgrant

vt of axtiobisiona Citheia krv prowa Jo 14 R
wall (Fig mwmm-uﬁm
eyvi-know epehebi

Fug [} Coe 3] Acustomsion
l-ban\h-md‘nwrh:;h‘

reletiongh with

by paimaded 0y ko odh

Tha si7oom % vescwisr Mo exlefx e

frmed cases of the conrepon

ding figures were 15 87 and 50.2 years, respecy-
vely

The yearly incdence mie of smeloblastoma

mbdwmﬁll-ndﬂﬂa-:m;mmbn
peopie, except for the yexrs 1966 and duting
which o amelobiastomas had been registered w4l
In Sweden (Table 2)

Primary kocolcation (Tabie 1)

Tuemty-thres of the 31 proven cases of ameiob-
etoma (74% ) were locahzed in the poendibie, eight
0 the maxilla

Primary diagnoth and diegmonls a1 re-cxaniation
{Table 3)

Clinically the 49 cases origmmally reported (o the
Swadzch Cances Regiwtry a3 imeloblastomms during
19581971 had first appearsd o3 sccidendal findings

Theats are summarized in Table 3 Upany re

cxmintion, 12 of 20 ctmkally cyst-like Jesdons
folfilled the histopathologic

10 be booe cysts (16 20 33) one an sdenomatold
odoesogeric tamor (11, oot sn amdobleste fi-
brooal46), ooe s carcinoma {5) xod coc ap

kermocyst (23)

In 14 of tho 49 regtsered ameloblssiomas, the
primary dimgnosts bad been made a1 baopeies of the
orwd or meaal mucod (Tabie 3). In eight of thess 14
axy, e Sxnosh of amoblaxtorna hed beey
made 3t {irs, examination, case 4 bemg describad &
the ooset a5 a2 Ip st of

the 14 cres 25 26 29 3 ,
39 47, e
diagnonts of emelobiesom firms

e picxiform, three
h&uhxlndﬂndﬂnnmhaw of the
o of thees Mo caes (17 24 32 30 i

o

rmcribed

& malgmag
I0es a0 the remaining two

ather than ameloblestons (3] A7) 0 O
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TABLE 2. Yearly Incidence of Ameiobl

71 4749 47 48

10 3946 39 41 43 44 45 063

025

number of
reconfirmed
Aljreconfirmed  casesof A1)
registered  uponreeramira  per | million
year cases No  tioq, case No people’)
1958 1-63) 13456 0.54
59 7-12 21011 040
&0 13-15 1415 0127
61 1620 1719 027
62 2 21 013
[X] 22 22 o013
64 23-27 242527 039
65 28-31 28 2% 30 31 0352
66 ~ - -
67 32 32 013
68 33-38 34 36 37 0.38
69 ~

) A = ameloblastoma
7) of Table |

J) population figures according o the Swedish Cancer
Registry

Afall, and (Table 1)

Malignancy had been conudersd intially n eme
of the 49 regstered cases of ameloblrsom
(18 4%), five of them beng chacsified as mafigry
ameloblastomas (10 2%) The dbgnosss of two
casex (9 49), primarily clasmfied as beign, were
changed upon re-examimation into mafignant o
mors and in cxse 40 the wmtml dugnosks of
amsloblastoma had been clanged mto aramom
before the fimal operation of the pabent Thet
malignancy was subject to drscuswon in (2 of te
49r d cates of amelobl (24%) These
cases are summarzed In Table 4

Data were obtained from bospria) f2es, mohdmg
medical records of the pabents at the tme of
examinaton or operative surgery In several exat,
nformation wis also available about regultr post
operative check-ups. Metastases had been recordad
1n three of the 12 cases consdered for maligmocy
(5 38 42) Upon re-examination, none of these
three cases fulfilled the hustopatbologre critern of
ameloblastoma (see also »Histopathologic eamis-

TABLE 3 Origin of Tisswe and Diageoxis at Primary Examination and R e-ecamisabon

number of A1) mumber of malignam twmors
drgnosed at diagnosed &t
primary present primary P“‘:’_‘ o

aseNo.?) total  examin. ¥l
exploratory biopsy of bone 14 21 30 8 L] 5 [ 2
leszon 35 36 42 4
excmnon of bons fumor 181245 4 4 3 1 0
excrsion or bropsy of 23567 20 20 12 1 |
cyst-like bone leson 101115 16

20 22 23 27

28 33 37 41

44 46 48
blopsy of oral or paml 4121724 4 3 0 4 2
mucoss 25 26 29 31

32,34 39 40

47 499
bone tumor found at 18 1 1 ] - 0
autopsy
prumary surghal specimen 19 1 - 1 1 0
histologically not examined
unciear 38 ! ! ° N !

1) A = ameloblastoma N

7) for further detuils, sec

) case 49 = skin specimen, utopsy



TABLE 4. Helipnenaces and Magsiosct

o esoeeeneERR

o No Itial dx = r-cumination recorted mCtEaE
4 mabgrars At A .
s malgrass A arcooma

L4

19 moabgzant A A

25 ‘el el o8 :

/3 d oaccrmoe

n oeabgnant oot mabgrant mweanchymal teacr +
33 curanons A

Ll AD cartmoms

2 ‘abgrant A odEIOpenic CLITINMTTONS. -
LH mahgoand A A

49 A Qertinoma

1 A = amsloblesons
7) changed o carcinonss belort operaton

TABLE § Apm(ﬂ'ﬂwmi
amriobietions o1 xme of dagronss

Number  { camm

" ome mE BB ea ma ww WA s

e sbove), neither conld any of the remaning
s of malymnt amelobiastoms be
pally re-confirmed

DISCUSSION
The |% figure ssaally quoted in the keeratore sz
smaloblanioms

the occarrence of of the mwa, i
refaed 30 the toal pomber of tomors &od oyt of

amelohlesiorat
two of 1be bargest
durkog the period 19581971 w7z rocorded. Theas
figures were correlated with the mumber of amedob-
lrgtomss actmlly dugnomed w these

are, however osmlly oot mch m W foply
callgnncy This may at Jeast partly exphatn the
$ist of

Wazy efforts havs been made n the lheraturs to
oalyzo and dncuss the amacbiastons whth respect

03 crsen per | muifbon people per your i §

© e o ey e
trasie of orgin, and the retatioeship with
me oy tnd other odootn m&

1n the preact study ealy about 63% of the 49



cases of ameloblastomas reparted to the Swedish
Cancer Regustry duning 1958~1971 were found to
fulfil the histopathologic critera of stmple amelob~
lastoma. Among the cases pot re-confirmed were a
number of other benign odontogenic tumors, the
histopathologic criteria of which have been defined
in detail by WHO (Pindborg et al 1971) Amelob-
lastoma may appear as & predominantly cystre
lesion, which may partly explain why several cases

relates to the fact that many of the cxses chrsfid 2
malignant ameloblastomas have been subpa u
years of tussue manipalation and various types of
treatment before showing sign of metastashs {Gartr
e al 1961 Smih 1968) Al these trestmen
procedures may also have fovored esprraton of
tumor fragments (Hopson and Litthewood 19720

I metastasee was the only arteria of mafigmy
ameloblastoma, such a tumor could ondy ke
dis d m ospect, unkss ik vy

of epithelial jw cysis had been primarily di d
as ameloblastoma. The precise diagnostic critena
concerning ameloblastoma and dental cysts have
been delineated by #ickers and Gorlin (1970) who
concluded that palissading witk polarization, hy
perchromatism of basal cell nucier and vacuolation
appearing together in the Cyst eprthelium suggest the

present at the tme of descovery of the primm
tumor In the primary evalution of the fumor
ht logsc critern of mall bl

thus bevome highty significant. [n this respect there
s unfortunately some doubt in the hterature aboex
the postibilities of establishing the dagnoss of #
h 1} histotopally AcDrng

interpretation of early ! So~called
fprouting or budding and protruding epitheim!
hlands, which may be seen in the case of epithelial
hyperplasia i chronically mitamed dentai cysts or

extensh of od k

features of ameloblastoma. Epithelml profiferations
compatible with ameloblastoma may also be present
fn a wall of a cyst which s otherwise indistinguish
able from routinely encountersd dental cysts
(Vickers and Gorfin 1970).

to Gorlin et al (1961) ameloblastomas whxch wit
metastasize can sumply ot be histologically difle-
reatiated from pon metastasizing tumors. A mar
definithve view was taken by Smith (1963) wbo
concluded that the {oh: ra

benign tumor which never metastaswres mless b
tumor has betm subjected to ummsal over-simols
tioa.
We found 1n the present study that almost 25%
of the reviewed cases were subjed 10 ditussnim B

regards maligmancy either inttially or upoa [~
fon, and that those ameloblastomss fnvok

The question of in
was found to be a matter of controversy m severa!
of the present cases and this matier has also been of
much concern 1n the iterature. Carr and Halperin
(1968) reviewed all reports of malignant amelobias
toma during the pertod [953—1966 They were able
to collect 22 cases but found only 5 10 be acceptable.
Gall et af (1975) were not able to find more than [0

ving the oral soft trssues seemed to be parculsry
#pt to cause diagnostic difficultes This may pardy
be due to the fact that, in the peripheral jocation, the
smeloblastoma tends to grow in a trabecular and
celtufar rather than in a follicular or cystk poera.
with signs of locally invasive growth These features

Mmmrﬂy;htmmwd
These tumors may however be

previously-confirmed cxses of malignar tobl

torna, and among the cases published before (966
only 2 of 5 cases listed by Carr and Haiperin (1968)
were accepted. All of the 10 cases fisted by Gall er
al (1975) had ako been induded by Herag and
Harding (1972) as proven cases of malgnant
ameloblzstoma but m addition to these 10 cases,
Herceg and Harding had listed 9 more of Japanese
origin  Eight of these Japanese cises had been
published prior to 1966 but none of them was
included by Carr and Halperin (1966) in their

meu;.fsﬂmn literature review 1t seems that
lhuebmumnlmouxopmmlbmnlhea-hahor
malignant ameloblastoms. According to Pindborg
(1970), an amclobiastoma should be called malig
nant only f it demonstrates metastasns.  The
accounts of metastasising ameioblastomas do ho-
wever frequently contain aress of uncertainty
(Seward et al 1975) Much of this uncertanty

mdistinguishable from bagal cell caranom2 of the
skin (Happle 1973 Stmpson 1974 Lerchin and
Rahbar: 1975) and may not be definitely dafferentits
ted from basal cell adenoma until the examutod
of the surgical specimen {c f Flg 28 204 Figs. 14 77
and 39 Alamasser and Alein 1967 Evans ond
Cruschshank 1970 Banakes 1972 1974 Thacknat
and Lukas 1974). Furthermore. 1o the

locarron, simple ameloblstoma exhibiting EI“:‘

mous 1 may be ken {or & &qt
; bt issadime Of cells. The

ar Pl
L ke
pabarading and & uniform sze and texture
cells and nuciel m the centre of the epithelial mlands
should ruke out the carcinoma (¢ f Fig 7 and Figs 3
456 22and 23)
Finall; we could not recoafirm any of the
d of Ths may
p-rﬂybeuphlnuibylptwkomhckofw_udcfmcd




criria of mafigramt ametobiatoma. By current
defirmion (Gorltn 1970 Puxdborg et al 1971}, sach
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prunl Be ) Ond Sury [ 1328 1%6)

Lovkix, £ & Rekberi H  Aduamoimowt Basal
wm Archs of Dermatology 111 536-518
935

Messom, ] K McDosld, J R & Fig. F As

The arthors #7¢ Indebted W0 Dt Fown Presorus aad De
A H Swermn for coosracine enocm of the

E

The
A fmow sod Bk Co Batumers 1974 p -
i)

Car R F& Helpra ¥ Mabgraw amcloblaniomas
from 1953 10 1966, Orad Sag 26 514522, 1568

Evam, R W & Cradsheal, A Ha tomours
of the wimary gods W B

lmdm.Turv-n,IWDpﬂ—n

Gel, J 4 Sarnam G P L Sheeer

Ancioblasos of

cmodible with

meteem Oncology 32 IIHZ& 1975
Gorlin, & J Odootogeca tumory, s Gorlm, J &
Goldman, H 3 (E&)Tlm-lanl
v !In¢1Cn S Lowm, 1570 p 431-515
1

Gorlas, Chuvdy A P & Pndborz. J
Odec-no-:mmuc.mu 73-101 1961
Heppie R Nanobeshom und Ameloblanoms

W 24 190-194 1973

Herey S J L H rdeg R L Malgsawt sncobiss-
Wxrm wik pumomry meastss  Masoc and
Recomes Sary 47 456460 1971

report Br 3 Plesoc Sarg 23 367375 1972
Kimmessr 0 & Kiew, H J Bagaireliadenome der
Somchckdrmen

Artch Kin Exp Otres Nemo
Kehlkoplwelkd (89 302-316, 1947

of te liws, a
Stody of 101 Hoolopally Proved Caser. Pl
and Reonstr Surg 27 510-535 1939

The

of Ort Gordoa
Sciexr Publ hew York, London, Parks 1530 p
144156
Meklsk D R Dokla. D D & Moo, J K
Ameoblioms & report. J Oeal
Surg 30 9-22, 1972
i

s, and allied kewoen
of Tmoors Mo 3 WHO Geoeva 1971

Sehdes M K HnownA G Swomp. E B Gerolf F P
& Buts, G W Ameobirnowm of Miutle and
Maodibia Caneey 33324333 1374

Sred G R Beaker S 7 Johawsen, ¥ B & Luwsden
£ G S A measpomng smdoblsions smocated
wih renal cakal aod hypercaloema Cascer J6
2217-2286 1975

Sumpan H E Basicell aranoma st
amciobbmome Oral Sary 32 233-240, 1974

Swald | A L Babirom, C A of e
lovs Ot Sy 8 1-297 1955

Smcth J F The cootroversial ot
Socy 26 45-75 1968

Thackrey 4 € & Lucrs. R B Tomors of the ma,

Amsdoblraomas
Sarg 24 331-33) 1966
hooy, X 4 L Gelw R J  Amclobiat
Delormnn of eariy i of
oeoplzia Camoer 7 699-710 1970



cases of ameloblastomas reported to the Swedsh
Cancer Registry during 1958-197) were found to
fulfil the histopsthologhe criterie of srmple amelob-
lastoma. Among the cases not re-confinmed were 2
number of other benign odontogenic tumars 1he
histopathologic criterla of which have been defined
n detail by WHO (Pindborg et al 1971). Amelob-
lastome msy appesr as a predomimnty cpmiic
kesion, which may parly explan why several eases
of eprthelial jaw Cysts had been pnmarily disgnosed
as The precse diagnostic critena
concerning ameloblastoma and denal cysts have
been delineated by Fickers and Gorfin (1970) who
conclded (hat palissading with polarzation, hy
perchromatism of basaf cell nuctel and vacuolnation
appexsing wgsther m the cym epithelium suggest the
{nterpretadon of earfy amefoblitoma. So-called
sprouting ot budding and protrding epithelial
{slands, which may be seen 1o the case of epithelial
typerplasia {n chyomeally inflamed dental oysts or
cputheftal  extent of R k

Telates to the fact that many of the cases chasnfed
malignant ameloblagtomas have been subject ©
years of trsue manpulstion and variaus type of
treatment before showing sign of metestasks (Gorlas
o & 1951 Sonnk 19681 All these trewmen
procedures oy also have favored aspinton of
tamor fragments (Hopson and Littlewood 19720
IF metastasis was the only cruerm of ok
amejoblestomd, txh & tumor could only be
dognosed 1n retrospect, unless metsstan 3B
present at the tme of discovery of the primin
tumor In the primary evalution of the
hestopathologst criteria of malj 5 |
thus become highly significant. In this regpect theee
Is unforiunately some doult in the Ineratere show
e possibiliney of establnhing the dngross d »
f 1o histologically Accords
to Gorlin et al (1961), ameloblastomas whxch ¥
metastasze can simply not be histologacally diffe-

tated from non wmots. A mr
deflartive vaew was taken by Smith (1563, wbe
ded that the h ks a prowmdy

({nungs, should not be considered neoplastic unless
the epuhelial protrusrons also exhitit unequivocal
features of ameloblastoma. Epithehal proliferations
compatible with amelobl may also be present
in 2 wall of 8 cyst which 18 otherwise indistingurth
abje from rouunely encounered demtal cyss
(Vickers and Gorlin 1970}

benign tumor which never metasmspes urieR B
tumior has been subpected to unusmal over sumw:
ton.

We found 1n the present studv that atmost 25%
of the reviewed cages were sulpect to disousion %

regards malgrancy enher indtally o wpoa &
lon, and it these ameloblastomas m ok

The questron of mal, y fn
was found to be a matter of controversy in several
of the present cases, and thit marter has also been of
much concern in the lterature Carr and Halperin

ving the oral soft tissues seemed 10 be parteubsty
apt 10 e dugnostc difficuities. Ths may Erdy
be dhue (0 e (et that, 0 the perpheral ocation, (be

% wnds 10 grow m a trabecular 20

(1968) reniewed all reports of mal lobi

toma dunng the perod 1953-1966 They were able
10 collent 22 casex but Tound only 5 10 be accrpanihe.
Galletal (1975) were nat able to find more than 10

celtular ratber than n a follicutar or cystc paties.
wih agnx of Jotally invanve growih. These faaaa
should not necessarily give rise 1o suspcion of

L Thete (umors miy howenes ¥

previously~confirmed caxes of mal 1obl

toma, and among the cases pubteshed before 1966
only 2 of 5 cazes Uisted by Carr gnd Halperin (1968)
were acoepted Al of the 10 cages listed by Gall et
al (1975) bad also been included by Hercrg and
Hording {1972} as proven cases of maligmni
ameloblastoma, but in eddition 0 these 10 cases,
Herceg and Harding bad sied 9 more of Japanese
ongn. Elght of these Japarest cases had been
publuhed proor to 1966 but none of them was
induded by Corr and Halperin (1966) in their

lection o mALE {oblastomas
From this ghort JEMiTe fevyes @ weems that
mmhmumnhnﬂbmwutmm“
malignant amelobhastome Accortang 10 Findborg
(1970), a0 ameloblastoma should be calied malxg
nant only of i demonsiratts ‘mﬁxS‘mi:oTh:
ol A,

of smedof
wever  [requently contan aress of tncertanty
(Seward e al 1975). Much of this uncertamnty

i from basat celf careinoma of tb¢
skin Happle 1973 Stmpson 1974 Lerchtn ond
Rahbari 1975) And may not be definiudy differeatls
ted from basal cell adenoma notl e enmmaol
of the surgrcal spectmen [c I Fig 28 and Fgs. 14 79
and 39 Almaner and Klan 1967 Fvans and
Cruicishank 1970 Barsakis 1971 1974 Thadrd
and Likas 1974) Funpermore, m the
location  simple ameloblastoma ethibiling U
mous metaplasia may be motaken for 2 squUATKES
aranoma eshibiting palissading of ods TS
b of tasa and detiec
palssading and & unifoem sze and texture of (¢
calls and nucier 1 the centre of (e epithenal nimd
shorild rule out the carcinoma ¢ f Fig ¥ and Figs 3
456 22and23)
Finalfy we could not reconflrm amy of the
di of mal b This ¥

partly be explaned by a previous kack of w elldefined
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InUCOsa weTe 2130 stained in the same manner and ised
for control

The tumours were classified blindly by one of the
authors (PST) who bad no knowledge of the sections
from the pon-tumour bearing parts of the gastric
mucotx The tumours were clrssified as »intestinal czll
carasoms« ([C) wpyloro-cardiac gland carcinoma« (PC)
»oucs il aarcinomax (MC) or a5 undlassifable,
according to previously published criterfa (18)

The occurrence of the betow mentioned two types of
{mestinal metaplatia In the non-tumour bearing parts of
the gastric mucosa was evaluated bimdly by the other
author (HON) He had no knowledge of the sections
from the tumour

Fisher s exact test was employed In the sminncal
evaluation

RESULTS

Seven tumours were clasufied a5 IC six as PC,
thirteen as MC and one was unclassiffable. In the
magority of the stomachs, a total of twenty four
intestinal metaplasia was found 1n the mucosa
(Table I} The majponty of the goblet cells [n the
intestinal metaplasia were staiped purple by the
alclan blue pH 2 6 PAS staining (Fig. 1) but were
not stained by the periodate-borohydride/ROH/
PAS method (Fig 2) Intestinal ia of this

10 the staining The goblet cells In thes arezs v
light blue after stammg by the alaan bioe pH 24
PAS method (Fig. 3). Furtber the goblet ool e
these aress were stauned mtemsely red by te
periodate-borohydride/ ROH/PAS method (Fig
This typs of metaptasm b termed in the iolowiy
»colonic typex  Control sectons from 2ol
colonse mocosa showed the mme rexaoe ©
staining (Fig 7 and 8).

Further scattered Iptestimal meoplsh wib
goblet cells stained weak red followmg periodze
borohydride/ KOH/PAS stalung were seen, bn
ever these were purpie after stamng with sz
blue pH 2.6-PAS Such sreas were not comsdered
x5 being of the wcolox typex of mesoed
metaplasta.

All the stomachs, which were the st of e
clasnﬁcdlslc,cunnlmdfodohaiou]ctywd
metaplasia, whereas this type was only preset B
one case of PC and in three cases of MC (Tatke )
Intestinal memsplasia of the »oolons typex
mﬂmnﬂymmfmmﬂymmudlcmlf
(p<OOl)rmdMC(p<001)(lele2)

type, termed [n the following xsmall intestinal typex
was present in all the twenty four stomachs with
intestinal metaplasia, and was by far the most
dominating type Al the goblet cells in the contro!
sections from normal small intestinal mucosa
showed the same reaction to statning (Fig 5 and 6).

In eleven cases, scattered foa of tesunal
metaplasia were also seen, which reacted differently

TABLE 1 The Occurrence of Inresumal Metapiasia o
Botk the nSmall [naestinal Typen and «Colomie Tipew in
the Nom Tumour Bearing Farts of the Gasine Alwcosa

Uncless = Unclaunfied, IN = Ipwestime! metsplasia.

the stomach ‘l'hcmmoflhepouacﬂ.lshnﬁﬁ
purple. Normal gastne mucosa bas mucin grumdd
ive pH 26

w hich sian red. Compare to fig. 3 (Akmn
PAS, x 100)

Fig 2 The same area as m fig. 1 All the poviet cels &
unstalned Compare 10 fig. 4 (Periodate-borohydri!
KOH/PAS, x 100}

of metaplasua can be
PAS, x 100)
F[;(Tbenmumnmfhi‘mlouﬂﬁ’"’ﬂd
Ight blue m fig 3 are meemely red (P
borohydnde/KOH/PAS. x 100)

g 5 Nomunmumummwhhﬁdx;z
stained purple Compare to fig 1 (Alsan binc pH
PAS x 1001

5 The goblet cells 1

6 The aren g
g same Rl Ww;ﬁﬂk/

upstamed o flg 2
KOH/PAS, x 100)

Fig 7 Normal colen
bloe. Compare w0 fIf.
x 100)

fg 8 The same area as m fig 7 The gobley cclls 4T¥
to fig 4

The goblet cefls arc salned Hgbt
3 (Alaan bec 91 26-FAS.
]

inteasely red
dride/KOH/PAS, x 1007
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TABLE 2 The Occurrencr of »Colonfc T\ pev of Insestinal
Metaplaska in the Non Tumour Bearing Furts of the

determine the type of Intestim! megpba o
stomachs removed owing to & benrgn wher of the
body of the stomach. It has unfortznndy ka
Impassible for us 1o obtam a Jarge materns! of 45
type, &s resection ks rarely crred oot kr de
disesse {n this countyy However we bne s
three cuses from which e have taken hswiopel
sechons, ustng the above technique, and m o et
cases found intesunal metaplasia of the wzd
mtestinal typew but no metaplasia of the wokox

type«

Abe et al (1) demopstrated wat m ass o
chronic gastrtls, two types of jntestinal meupinx
could be found o the stomech, wsTll mismA
type« and scolon typex, as evaluated from &
stalnmg for the enzyroes. ol
Minephusphuse.bmhofﬂ:hhmumn
the mucost of the small intestine, but od P
bl ts in the normal mooosa of B¢

Gasiric mucosa
»Colonic Types IM

- + Total
(o 0 7 7
PC s | [
MC 10 3 13
Unclas 1 0 §
Total 16 B 27
IC compared to PC p < 001 IC compared 90 MC p<

(U]

Three tumoitrs of the type MC as well a8 the
unclassifiable tumour contained muain which was
sianed intensely red by the periodate-borohydrde/
KOH/PAS method Intestinal metaphsia of the
wcolonic typew did not occur in these stomachs. The
remainder of the tumours of the types MC, as well
as alj of the IC and PC tumorus were unstained by
this method.

DISCUSSION

The present investiganion demonstrates that two
types of intestnal metaplass occur m the stomach
moncrypenﬂnullmtesumltyponh.ugobmmlk
whith are smined in a umilar manner to these of
tha small intestine by pertodate borohydride/hOH/
PAS (3) and ajcan blue pH 2 6-PAS methods [t
17). lotestinal metapiasia of the »small wtestinal
typc«“umnnthemsannmwd.pmmwm
intestinal metaplasta occurred in the gastric mucosa,
and was the most common type.
Theo:.hertype»oolonmtypummsinadmﬂar
mnnmrmmmmlmlonmmuambymacmcthah
Q34 17). This type occurs i scattered fod aad
appanwbcngnlfuuuymodmcdwimlc
1t is thus & temphog hypotbesks, bt intestinal
typex should have a

multiple

blopsies.
mm,w,,mum&lﬂlm

colon. They found that »small wtestnal oy @
mcuphshwnsthcmug[requmtmdnwnf
type,whichhamm:smourﬁndmmui
dxd pot correlate these twp types of mempisa ¥
types of carcinoma of the stomach.
Hnetnpcrcm((uznofthezmnhw
matert]  all without woolonc [ypex
metaplasia of the mucosa, coptned o vk
saned followmg periodate-borohunde/AOH!
PAS method. Culling et af (3) found that cor a1l
tcztgutrlcwdmmnnmmbadbyzhzmﬂhﬂ’
Whethet or pot this can be of histopen ™
significance §5 not chear
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orrier m vy rare. Only few such cases have been

reported Ushson of af 1964 Kz 1975 Lee o1 of

1976 Isobe et #f 1974 Magrictal 1970 Takaha
el 1971 Thomas et al 1977)

CASE REPORT
A blpwr old womun wih a kmkay of
mfactiom

urmary
cysan m 1970 end mrvernt







1976 Magri o al 1970). The caty case trested by
omservatire  therapy showed & benign  course
Jokson ef ol 1964)
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FIg 2 Glant cefl reaction around amyloid deposis Van Gleson Orig. mag » 160

suspected Other routine preoperative examunations were
normal. A right sephro-ureterectomy incloding & rim of
bladder tuxue was performed A pessired xtone was
found in the bledder The post-operatire course was
uneventful and afl aboratory resulis were sormal

AMacroscopic Appearance

The operation specimen showed # 10 cm long stenote
pert of the distal ureter The ureter wall was 1 cm thkk.
The ureter was adherent to the surrounding tssue, but
there was o sign of ifiltration

Aroroscopec Appearance

The thickened part of the ureter revealed huge deposis
of amylold underneath a well-preserved mucose. Lymyp-
bocytes and plxama cell nfiltranon, ssbmucosal calcifl
aton end mufunucieaied giant cells (Fig 2) around

saining of slides from the kidncy and non-stenot parts
of the ureter was negative for amylowd

DISCUSSION
Wlmma;mybﬂmnnd:nﬂamdby;
tumour-like macroscopic sppexrance with no rela

to other systemic disease snd with Socal
tion_0 cells andd giant c2ll reacton

(Underson 1971 Jsobe et al. 1974 Kiotz 1975). The

cause of primary amvioidosts is at present &
known, although mary theores have been presest
ed Usobe et al 1974) A local jmmunold
disturbance b supposed to be an umportant i B
the actiodogy In this case the deveiopmest of i
amyloldosis was most probably ssocuited ¥ih 2
longstanding inflammatory state.

A few cases of primary amyloidosis of the Ty
are on record (fsobe et af 1974 Johmonetol 1364
Kioiz 1975 Lee et al 1976 Aagri et ol 197
Takaha et al 1971 Thomas et al. 1977) Mast of
the patients were over 50 years of age. The
past of the urcter was often imvolved Atacts o
loin pan and haematuria are common SympES

considered by some authors to be
(Gardner et al. 1971 Takaha et af 971 Thamat @
al 1977}, In this cast cakium was observed ool
mucroscopically

This case, together with the others, thows B¢
necessity for including primary of the
ureter [n the differential diagnoses of @eter

ol Tubereuh rlosts i (¢
female seem to be other alternative dlagnoses.
Uret b was per d in almost
all cases (Gardner et al 1971 Kiot- 1975 Lecet &l
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THE INCIDENCE AND CLINICAL RELEVANCE
OF CHRONIC INFLAMMATION
IN THE PANCREAS IN AUTOPSY MATERIAL

TO\ SKYH@J OLSEN
Imsttme of patholeqy Glastrep Hosprad, Copeatiagent, Denmark

O, T S The lockiencs and chrodal rebevancs of chrooas

nmerml Acta peth mcrobsol scand Sect A 85 361-363 1971

ey words Paocrest. chrooe meflammetson, medencs *00py
Ton Skybey Owen, Jagtvy 139 2100 Copentagen @ Deormark.

Racereed 17177 Accepwed 1S m 78
Reporty of chrome pencreatrtss are
mmeoa (3 6 9 10) Reporty of the incldence and

il rdevance of chronu mfemmstion m the
pancrees In AGtopey materts] wre howerer few In
lnddunuhnhlymyh;.
th:ﬂumufmhcnzOIi%(Emgd
1949) amad 66% (Stein & Pom ery 1958).
ltmmﬁmmhmﬂx

® baffered formafin and

The e wew fhxed
hﬂmmyinlmmuﬁmmmd

sned with

51 secnoms wah






dirnton of the parcTeaic ducts and losporeced proems
Phogs T the ducts Theoee chunges wore correhated to the
somps wah end withont chirocsc miammeton and
v for strisoen egmllean hiierence wang the che
sqoare wx

Tha foios g flobogs wece nosed from the cheneal

paocTeRts was
made in 4 cases [n two casex chronkc inflemmation
wits preserrt {one modersis and ooe severe) In the

&ulference, g the chu square Wil and Frachers caaa
-

Loformat00 aboot tknhal coasampoos t the cvscal
racorch was nadequets and cookd ot be eed
Rowtms

Ah trver B3 therefocs waknown o On prowrt mestal

RESULTS

Chroex mflammaton b the pancrees was seen in
52 caaew {13%) 24 females and 28 males It was
oot cbecrved i amy patler below the age of 40
years T mesn age for melss with chromkc
milammation wes 67 years eod o females 64
yean

32 cast3 were esdid, || moderate and 9 scvere m
shown (2 Table | The degree of Mbross and

two cases 00 signs of chrook inflasma
tion were seen

The Incadencs of inspissated prosein plugs in the
ducty, dilsted docts and acimr ectasha b seen in

TABLE | The Degree of Fibrowry and Chromc Infiasme
tory Cetlin/timason, m 52 Caves with Chromic Inflamme
Puncress

_—

-—_—

Bom of ke
Degree of
Degree of sflaTennory ol kraton
Gbroew
+ + 4+

+ * md  mad © moderam
++ Voot Swews ! severe
4 e werwce ) severe

—_— T e
Tha camms x7¢ scbdrded koo 3 grows 32 can with
wad. 11 with moderre and 9 wih gevers chrooe
sl

Accordng 10 the degres of Srosa and
d:m-:nfhm—yucﬂ-mmrﬁ-
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ur’\cr': L
Fig 2 Moderste chronic inflammaton of the pancreas  (HE x 30)

degres of chroak \nflammation #s mentioncd above  are very common bt the pancreas and were not

Enmpidofachoflh:J&grtaofthmﬂklnﬂlmm at abnormal
tion in the puncrexs are seen 1n Fip. 1 2and 3 The presence or sbsence of the followmg
changes fn (he pancreat were recorded ecfnar ecwel

Semall foc of fibrosts and scattered {nflammatory cefls

1£9



and severe fn 9 Only two of thess patbents had &

dupmnrdnmh:mamﬁs.lnth:
:mnﬂﬂmpmuﬁ: Symptoms were reportad m
the chinical records. This study does not axpixin the
dscrepancy  between  the  moarked histological
d-nphthomnnﬂﬂ:ehddrcpmnﬂ
symptonms m the chinical reoords The 32 cases with

(1964) found a signifiant urrdn:lm bmvcm
mms@mmmw
in this sndy

Thee was no sigmfkant urrd.nbud_bavo:n

ki xtions and chro-

(Sarfex 1972) that the first step m the devellopment
of chrotec pencreattn, at lesst in alcobobcy, B
mphwtion of protem pmieral m the ducl
TN m ctetrucion, sagmenon of secretions
md contequent doct ditaon  Howerer  there
were ot where chromic mftsmmstion was present
withoot these pathological changes., inchcaimy that
there are other pathogenetc posballries for chrome
milemmetion @ the pancress

i
mid. Aowever the exocrine pancrewtic function i
shghtly decressed m dabetes (Baroe & Nobarro
1973

Coermoiabiky & Mikat (1964) m ther sindy of
merse] pencreains foond dibetes mellites m
18.6% of the patents wih mersttial pncresris
xad @ 9.3% 0 thoss witbont The difference was
ool rgruficar because the matern) stixded was w0
cmall

Ascues has bosn reporwd i 4 e complxxton
of chrome pencreatts (8) Crrrrobriskr & Mikar

ic infl i the pancress Thix suppoct the
{inchings fn other stodies (4 7)
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TABLE ? 7%e Numtber and Percentage of Sections with DISCUSSTi
ON
Inspivsated Protein Plugs Ditared Ducts ond Acimar study fs based on hospital sutopsy maeil
Ectmila In 52 Cases with and 342 Cases rM: xwr;reﬁdﬂ mmmhnm 53% o
Chronic Inflammation of the Pancreas mmmmxemmmu;ﬁ
autol heoplasms Fencest.
+Chrlnflm +Chrdofim  Sutirica poﬁgtyg;tthhm:b:;ctmm]:

N
2ous M) asa § the material ctonot be exchuded. The biswkpal
Noumber % Number % OIS0 g0 noos 5 based om one section from the bt
Insphsated 1325 37 N p<00f the pancress. Thus the findings are not necesser
al\:l:ul; chi? = 695 represenmative for the pancreas 25 a whakt Thoogh
this limrts
BT s e bl
s air= 077
Aanar 1835 55 16 p<00) f:,n:nmn:""" 1n the paocress 1 ok
coumia chi?
270 Because of the different crreris and method v

m other studres on thes subject i i hot prssbke ©
compare the results directly In the ool o
Edmondson e al (1949) and Bedker (156))
method & ot sufficiently deseribed to make 3
Tatde 2 There was a significant higher intidence of  reliable comparmson
these 3 pathological changes 1p the cxses with In this study the dugnoxs of chroic infmor
chronic inflammation compared with those with  tion was made only when combenatian of fros
out. and chranic inflammatory cell infiltration was 22
The other mune clinjcal and autopsy findings are  In studres on chrons interstitza! pancreatiis Bams
recorded n Table 3 There was a significant higher  (1929) considered fibrosts sufficient criterson for e
meigence of diabetes mellitus m the patients with  deagnosts whereas Stefn & Powers {1938) st
chronke mfammation Al of these were in the  chronc inflanmstory cell-nfiltraon as sdefmat
group with mild chronic nflammastion C emoblisky & Mikar (1964) tn ther sodt &
In the remainder (here was no sigmfcant  Imerstitil pancrestitis melude both acute ad Rres
difference between the mcldence of these findings in teymed bealed interstitial pancreatas.
the groups with ard withou chronke inflammation  In this stdy chronic Inflammation wes S8 B
@ the pancreas. 52 cases (13%) mild in 32 case, moderate i 11

TABLE 3 The Number and Percentape of Mine Cliruca! and Axropsy Findimgs in 59 Casex wuk amd 342 Cases wltho!
Chromic [nflammareon (n the Paacreas

Clinal & uitopsy + Chr 1nflm + Chr mflm m
57 cases 34 caues di{ferepat
Choleltthigsss 9 17% s4 5%  Nsp>005
Precious cholecysiectonu v 7% pi:! 3% -
Peptxc ukeration of the stogmach & duodemum 3 % 1 % -
Previous gastri operauons [ 2% 2 6% -
Previows intraabdominal operaton n 40% 17 n% -
Ascries E 0% 4 1% -
Pecltoultix 3 6% 13 4% ~
Disbetes mellitus 10 9% 2 7% §D0a>p>00
Liver metasiases 6 12% 47 1%  NSp>005
Chi sqoare test
Fischers exact (80
NS Not significant

§  Signifkant
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marral and o3 releteon w0 2 sod overweight

Teparded a8 depowton of fxt iy 1n the pancress, was iovesugated and graded mio fom

wroma m 354 commentoes

In all pecropiacs evoept cow fat cels were preweot. gr | 51% gr
226% gr 315% and gr 43% Apt 1 well a3 overweight was sgmficandy

reverssbic No evidencs of paacrostxc dowesd was merhioosd m the choxa] recards of the puneots wah
bpomuoes

o 4

Key worts Pancreas, Bpomsions., sge, obmay  actopy
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Racoreed 17377 Acoepied 15 1 78

regarded a3 deposition of fat atlls In
Ot pancrees, o the most common hissological
change m the pancrens (Wallece & Avhs artk 1942,
Watrers 1966) Dexpite thas, ot hay receved lutie
Siemon Most mstbors sogpest the changs w0 be
Socuted with age and obemty (Bovd 1938
WaBace & Askaorth 1942, Dreiing 1961 Walters
1966), bt no suatisncal verficarion 5 evaitabie.
The purpose of tha study b 1o investygais the
degren of Hpomaocs m the paneroes, bn hisimkogial
l:ymhmmmma.mm

MATERIAL AND METHODS

Dormg 1973 oot tewn blocks from te body of
[
Paccraes (one per came) w ery fakem from 869 conmacoms

424 sectoos with murked BNIOtyEs Wero axchaded

B7 oxeg ¢ beigta vt mbke ) e v
oatrrmd
-td:vn.gnnmufolbvm.mm wogkt beow
m:'“““mwummm
stxmay poTam. “"'-‘"'h:xrnmdr.x
DUDMICs by mewss of the
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Lypormiocs, regarded ax deposanon of B ol b the pancran, was rvestgaed £0d graded ono foar

oo 0 3M4 coesecntn © axtopacs [n all pecropede cxoept oad it cell wery present, g7 1 51% gr
226% gr 315% and gr 41% Age a1 well o overweght von

Temombie No eviisace of puncrei: drw wes mentioned r the chxa! records of the petents wzh
34 pomauwa.

Koy worts Pancress, kpommoss, sge, obtsly amopey
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Recaved 17177 Accepd 154 78

hstoiogical
Chazpe bn the pancress (Fallacr & Askworth 1942,
Waiters 1966) Dexpite this, B has recseved ltie
enon Mot amthars magest the change to bo
swarted with age and (Bord 1938
Walloce & Avkworth 1942, Drettng 1961 Wealters
1956), bt no statmtical vonfication b evallabie.

MATERIAL AND METHODS

Dwng 1973, romime tamse blocks frocs the body of
the
Paacrens (006 par e) vare taken from 869 coomcntrry
Tu-ﬁmhmm,m

aacs werw foed in beffered formaln
famed Wk Maamybo ad een mm:
ExcTowDpRRily

Sgnuficance
®)

By mng o
mh:m:umn.m.n



coeflectent test. (In 17 cases, the jaformation regarding  duration of the terpmal iltness, growped as kg 7ol

weight and helght was tmdequate and this part of the  llncss (2 2 month) and shart termoal fipes (< 0

investigation therefore fnctudes only 377 autoptics). mopth). The statrstical daiTerence was tesked by pexss of
The degree of fipomttosis wis comelsted 10 the  the chi square ten

R L
g Y
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Fig ! Grade | ipomatoss (HE x 50




17 To dancesire Ut jong wrmwm) iiness resaks i difference bamacn 1bow (%0 groups was tested for

r1sogdon. (e peeotS whh weght brios porwl sl sigmflcane duffererce unng the chl square st

~u normal Fnd aboe Dormel were dn hed 530 two grown All croat recoeds from petwnts wrth grade 3-4

aeonhog w0 te dwabon of the ermmal Bne The  Ipomatost %av canmed for evidence of pancrestc
chaemne.

Fit 4 Grase 4 ooemcnie G x 30y o _



RESULTS

The material presented includes pecropsies from
patients in the agerange 20-96 years. 82% of the
patients died In the Sth~-8th decade of life.

In all necropsies except one (included In grade 1)
fat cells were seen 1n varying numbers, from a few
scattered cells, to areas of parttal or total replace-
ment of exocrine lobules, where only the msiets of
Langerhans were spared (Fig 1-4).

Table 1 shows the number and percentage of
necropsies with grade 14 lipomatosis, total and in
the varjours agegroups.

Fig § shows the percentage of necropsies with
gr 1—4 lipomatosis In each of the age groups. From
this figure it appears that the degree of lipomatosis
Jocreases with increasing age. By means of the

contingency coeffecient test (wsmg the data i Tete
1) this Is verified statistically (Chi square = 6401,
p<000! the contmgency coeffeckent C = 037
The number and percentage of pecropes wib
gr 14 lipomatosss in each of the weght grooes
below normal, normal and above normel s seh |
Tahle 2 The distributron of necropsies withgr H
lipomatosis In the 3 weight groups apresed s1 |
percentage Is seen in Fig. 6 The namber of
necropsies with gr 34 lpomatosts incrasa froa
the group. weight below normal to weight s
pormal and the number of necropses with g7 |
lipomatosis decreases. Appiying the continges
coeffecient test on the data in Table 2 te &
statsstically verified. (Chi sqmare = 13,24 005>
p>002 memztumcymdrmc=&m
Becauss the degres of hpomatosis increases VA

Tabée 1 The Number and Percentage of Necropsies with Gr [-4 Lipomatosis tn Each of the Age Gross

Degree of liponmtosts
Age growp 1 2 3 4 Total Number
Number % Number % Number % Number %
20-29 s 100 0 0 0 0 0 0 5
30-39 15 38 | 6 1 6 0 0 n
4049 kF) 20 6 15 1 k| ! k] 40
50-59 3 64 1730 2 4 ! 2 5%
60-69 42 47 0 7 14 16 13 15 89
70-79 42 39 300 28 24 27 11 10 107
80-89 27 36 2 36 4 19 6 H "
$0-99 [} 0 3 s 3 %0 0 0 6
Total 199 S1 104 26 59 15 32 s kil

Fig 5 Thbe peroennge of pecropsies

with gr |- lipomatont m exch of the age groups.



. Tade 2 The Nember and Purcestage of Necropeies with Gr 14 Liporwions m the Weght Groups beow
Narmal,

‘Norz ead sbove Mormad
Weagt
PINp— Nocaul Abos normal
Touad Nomber

Degroof bpomzitlt 0 % Nombee % Nember %
' I I3 ™ u 1 b1] 194
p 1 i} “ 3 16 2 9
3 1t 1" 2 14 16 2 35
i ’ s 12 ' ’ I 3
Tow) [P T T B T o 100 m

mOTRRRE age, Ot TAY soggrsl thet this rosch &
doe 10 & relthvely grewter mumber of panents with

" pormal, norroal and above nocmal bt each of the sge

woge o tbolied m Tabie 1 Applying the
COnIMEENCY w5t on thete dein, no
sgrficant exTetatin between age and the 3 weght

. wroups wes fonnd. (Chi squure = 16,37 p> 005

the contmgency coolfeckent C = 0,201

The oumber of pailenis with ooy and short
wrmmal dincs correiated 10 the weight-groms
beiow normal, normal and above novmal is thown
m Tabic 4 The pember of putears wxh weight

* belrw nocral W sgmficantty mor {requent @

putents with & loog termmal iTness, indicriing thet

long temmal Pines resuits in weightloss (Chi
square = 1746 p < 001)
The mumber of patiemts wih long and short

Table 3 The Number of Priwnts with Weight below
Norwal, Novma! and hove Normal n Each of (e Age

Weght
Apgroop o Narmal m‘"' Totat
20-25 4 f o s
frae . s 2 n
4049 21 13 3 P
50-59 % 16 n 9
€063 » 3 19 "
70-1% 3 5 s o
',g :; u n 13 7
4 0 1 5
- % v 5
Toal 165 147 £ 77
= T W & m
Tmbie 4 Tho Number of Patwets with Loag and &
Tocoral Thwem Corrvisted 1 the Welght Grosps
beiow Normal, Nocew! xnd abovs Normat
TRt
Dezxtoa of Wagte
s ———
Wi Betow Aborg  Towd
Kormal
Bormx) Pt



Table 5 mNumbuofPlﬂanvhhlangnndMTmhnjnlnmCmmamnmeDmmdLm

Dunatlon
of Degree of Hpomatosis Tt
Dlness 1 2 I+2 k] 4 3+4
Long 101 54 155 20 9
» 1
Short 98 50 148 39 2 [ e
Total 303 91 »

tanﬂnalﬂ]nmhrelnbntotbe4dcgmof
Iipomatosis is tabulated in Table § There s 2
signfmmddfcrmbcmtmlbet\vyuupsgr
1-2 1ij is and gr 34 lp using the
:hisquu:tm.'ﬂ-lenumbaofmmuvmhlong
(umimlﬂlnushﬂgmfumlyb‘inthemw
34 lipomatosts (chi square = 9 69 001 >p>
0001) This indicates that weightloss resalts in a
mducdonmﬂwefncdlwnlmtofﬂnpam

No evidence of pancreatic disease was mentioned
inLhedealremfdsfmmpa&euuwhhng
lipomatosis

DISCUSSION

This study is based on hospital autopsy materral and
does not represent a general populatron 55% of the
sections examined were excluded because of marked
autolysss or neoplasms m the pancreas The
possibility that this may change the compasition of
the material cannot be excluded. The histological
dugnosis s based on one section from the body of
the pancreas. Thus the findings are not necessarily
representatrve for the pancreas as a whote Though
this limits the scope of this study it grves some
reliable impression of the incidence of lipomatosis m
the pancreas and its relation to age and overweight.

Thus study supparts the results of other inveshga
tors (6 7) that lipomatosis is the most common
histological change m the pancreas. In all cases,
except one, fat cells were present, and therefore this
change must be considered a normal finding in
hospital autopsy materials.

The significant correfation between increasing
degrees of lipomatons and increasing age, and the
significant correlation between the degree of over
weight and the degree of Lpomatoss conflrms other
non-statistcal vertfied reports (3 6 7)

This study gives o drrect mformation about the
cuse of lipomatosis in the pancreas. Whether the
degree of lpomatosis reflects & corresponding
esomine atrofy or sompie fat Inflitration without
disappearence of exocrine tisse, is not quits ciear
Thetactthnuwofrmytkwewhhmamd

119

Islets of Langerhans were seen in gr 34 hpomn
sly, indicates however that the bpomioss refls
previous loss of exocrine tissue. Thrs assumpn 8
supparted by Walters (1966) and Bab (193
Walters studred the exocrine rat-pancers shy
Iigation of the pancreatic duct. The end resultof 85

found the dry weight of the pancreas afier cxractes
of fat to be 11-20 gm in the normal pancres =
5-12 gm in the futty ghnds indicating tha 2o
of the pancreatic parenchyma had occured
Dretiing et al (1961) found subnormal ewde
pancreatic function in patients with obesay T
|:v:mcrm!.it:ful:lcdonrctun:ncdlononn:.ll.ﬂ.en‘lﬁ?ud
welght reduction. They suggested that the ot
mal pancreatic function was doe to fatty infilrsee
They therefore concluded that the deposbon of
cells In the pancreas b reversibie and that &
exmsience of fat cells in the pancress sbokd ¥
termed farty infiitration rather than lporuo®
The results 1n ths study indicate that the prsa*
of fat cells ;n the pancrens is reversibie. Bot 55 8
only to a certam extent. First because the lpoma™
515 1 incremsing with increasmg age, and seod
because gr 4hpommm‘1sprmem.tntﬁ!m
mmtodp:nmuwthlmta‘mhnlﬂﬂﬁh
therefore seems reasonable to maintain the 7@
lipomatosis
Nomdmofmmmmdmwmﬂuﬂ
10 the clmical records from patients with gr 3
As gr 4 L sis refiects ot
50% or more fatty tssue m the histological si3
the pancreatic funchonal capacity must be grest
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Tabdle § The Number of Patenns with Long and Short Termina! [lness Correlated 1o the Degree of Lomron

Duration
r
of Degree of lipomatoss i
Diness 1 2 1+2 3 4 3+4
Long 101 54 155 0 9 » i
Short 98 50 148 39 23 & b
Tol 303 91 k)

terminal illness in relatron to the 4 degress of
lipomatosis Is tabulated in Table S5 There 3 a
significant difference between the two groups. sr
1-2 lipomatosis and gr 34 lipomatoss, unng the
chy square test The number of patients with loug
termunal iliness fs significantly lexs fn the group gr
3—4 lipomatosts (chi square = 969 001 > p >
0001) This indicates that weghtloss results in a
reduction in the fat cell content of the pancreas.

No evidence of pancreatic disease was mentioned
in the clinfeal records from patients with gr 3~4
Iipomatoeis,

DISCUSSION

This study is based on hospial autopsy maternl and
does not represent a general population. 55 % of the
sections examined were excluded because of marked
umalyxborncophmusmmapuums'ﬂ:e
possibility that this may changs the composition of
the maternal cannot be excluded The histologxal
dhmubasedoncmmnfmml}\ebodyof
the pancreas. Thus the findmgs are not neoessartly
reprsmmhtforlhepnwmunﬂmlamuh
this limits the scope of this study 1t gives some
reliable impression of the incidence of lipomatosts in
t}npumlndiunhﬂonlonseandmdght

Thus study supports the resalts of other fovestiga
tors (6 7) that lipomatosis o the most common
hstological change wn the pancress. In all cases
wonc,fatrdhmprumLmdthﬁdmthu
dnngzmmbeoonsldcmdanomnlﬂndmgln

degree of lpoma corTesponding
exocrine atroly or simpie fat infiltration witbout
of exocrine tissve, i3 not quite ckr

mauummormym'*‘h“’““"d

Islets of Langtrhans were seen tn gr 3 poos>
5, indicates however that the hpomutoas ks
previous Joss of exocrine tissve. Ths asfampoR
supported by Ialters (1966) and Be UPY
Wahers stodled the etocnne ratpanes e
lrgation of the pancreatic duct. The end resar ol
experument was degeneration acd Tyss o &
acinocytes followed by fat cell rephacement &
found the dry weight of the pancreas after exa®
of fat to be 11-20 gm. In the pormal pancres &4
5-12 gm In the fatry glands indicame st 7
ufmepnncruucparmdlymahadacumi
Dretling et al (1961) found subnormal cucre
pancreatxc function in patierts with obesdy T
pun:rmv.u:t’cmcucun:mrm:n:lmmrn:ﬂ!Iﬁ!”"’""“‘j
weight reducoon They sugpested that 0 Ss®
mal pancreatic function wis due to faty bfsr
They therefore concluded that the depostoon o &
cells In the pancreas m reversible and that
existence of fat cells In the pancrexs aboad B
termed fatty infiltratron rather than Lpoesio™

The results m thrs study indicate gt ¢ Pt
of fat cefls m the pancreas ks B g8
calv 10 a certsin extent First because the 102%
sis fs increasing with increasmg age. and &%
because gr 4Hpnmalmﬂmprm1.inlhhﬁ‘”'
mmtedmmuwﬂhahnstd‘mlwwt
therefore seeois reasonsble to mainuan e VT
lipomatosts

No evidence of pancreatc disease wis et
Lnlhedmnlrword:fmmpnﬂmd'\ﬂhl'k
lipomatosss  As gr 4 lpomatoss reflects 4o
$SO% or more fatty dasue tn the mstolopoll S
urpnmncmnalmnlnmmvmmb!ﬁﬂ’-
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THE JUXTAGLOMERULAR APPARATUS IN A HUMAN
KIDNEY WITH POLAR ARTERY STENOSIS

] A CHRISTENSEN' D & MEYER H D JAKUBOWSKI
J NEUENROFER' AND

A BOHLE
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Tragomenix (OA) of 2 bumen bdney wrh sooods of & palsr arery from a
bryperszarrs 13-pear-okd Twbe ptint woro st qualrireely sad quanutxivaly oo 2 b tick sriat
sectxns froos pleste embedded recal tame. 11 FGA from Jaxtamwduliry end 9 JGA from saborproiar
coutica] To0es were photograghed mTmlly the copies txped fogether and U cells and relatoothics
withsa the JOA sahed On the copet the langth of comtact betwsen the dafTerent
stroctorm e the besement reembesos of the mactt derse was mesaced Ferthermors we
thw wrems of sarincn et aad the moacule deota bam! aree lnths;mnﬂihrymAlﬁ:-iby
polar iy wweoss Afl Goormegktigh oy werd trensformed bwo epltheliold ool xnd the
ol fekd wa arper ten m the IGA af the sabcapsahr core, which
mumwmmmwmmm-hmlmm
y JGA than In te scbapecier JGA, bet nelther of thess
mmmmmmummmAmm

Koy wary apperaioe, renwl COntact aremt; macaia denm
basal v

J A Coorsmesen, The Gede fnsting, Depurtment of Pathology of
Famialant T N Unreexty of Berpan, N-5016

Recoved 16m T8 Accephed 16 wi78 Jocated between the himr arterioh

ih o with- The tem furiaglomervier ol m::'(,:}ﬂc),
remal artery b reguisrly SoBowed by stimulaion of mﬂﬁ&hmmhm
e fuxtuglomerular cell compheres This provokes  cedls), Goormaghiigh ceils (Go.

To&yﬂn:hmdwﬂmm%
nidoneontm and rypertemsion Oplnion thet wm:
The renin Kidneyy

“mn,mmphmnnoﬂmbmhmu ﬁm&mhhﬂrbycnznﬁdduﬂ:(l
z;mm o waiery (5 13 1820 21 24 hmunmcrdu-nbnmi:muﬂm i
Thc)OA o e Mmmmmhmmm

contisty el erieriole, the woukd give results different from

efeent wtaick, mocds deme OD) nd the Dorma] kidney o0 JOA o the
Goormavheigh cell fiedd (Go oefl feld), which b

m“"""m‘kmnﬂunm
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9 months sfier the operanon the patent wrs
normotenshe With normal kidney finction. The
moain cimical data are summarized in Table 1

MATERIAL AND METHODS

The removed dney tacee w13 prefived in ool 4%
formaidehvde The remal cores was domected koo
od

Uinnmerowome Type Om Ul with glam kurves The
wnes coasweed of 100-200 consacotrvs sachons »hich
wers Goema-strmed on sixdes.

Al wcnoos fram $ poborpsalar and 11 prcamedd-
Jery JGA were photograpbed weth & Zesom Photooncro-
wope w2 fieel magruficatson of 370 1 The JGA wars

1) Thw whols JGA mont be present m the seres
D The artemockes bad 10 be dafiortely dennfied
) The JGA shoakd oot be locaied MarpraBy b to

pormal kidneys (Fig 2), wheress in the juxtamedul-
tary JGA pewrty all Go. cells were transformed o
cpithetiohd cells (Fig 31 Tramaformation of me-
sangle] celts Into epltbeliohd cellt was pot identified

ognificantfy grester
Pilar arteyiohes 1ban in the sobcapentar and normal
JGA (ab 2 wnd 3L

The menn MD basal aren was significantly larger
m the juxtumednllary JGA (5822 pm? than in the



Fig | Preoperative renal angiogram. Notice the stenosed nppapolumcrywnhnpmmunﬂcdlhmuﬂ'ﬂ‘)

stenass of an upper polar artery and Joonl
hyperplasia of the JGA but with normal plasma
renm activity (PRAY The opinion will be discussed
that this constellation comprrses too high a PRA
(18 19) m relation to the patient s biood pressure.

CLINICAL FINDINGS
Awhnnma]epuﬁmtmramdmbehrpﬂm“
ntl.belacofléyunoummnemm.hnﬂm
systalic pressure was l70mmHgmdthcdﬁﬂ‘
pressure 110 mm Hg (maximal values 130018

TABLE | Main Clinscal Dasa

Preoperative 9 Moaths

Blood (mm Hg) 170/110 120/80
Total w"mﬁm 7480 4716
Volume of erythrocytes (ml) 3140 1956
Plaxma vohume (ml) 4340 2760
PRA (rg Angiotensn I/m1/h)

recumbent 09 1

walking 13 22
Creatintoe-Chearance (m)/ min) 100 125
s C 098 [}

ocull (mg %) Grade 0-1 Hyper Nosigmof

Fundus wemuive changes hypersension




with Nermal
Stemcsed Kidnay Compered v ith Each Ocher snd
TABLE 3 mdswﬂ:hh p

MD Go/MD

Go/An MD/Art

Srcramed ey A
Babcrpouier X

Ackiredulery
hmmlm

+ 4 ++

+ 4

+ &

Nerrt
Sebapmtsr  TOA

A As Ax Ae

PR ER S

rr pmber wah cootact

e ++

+ + gt (<0 601)
RS mot gl (p>>0 05)
For axpmetion of wymboly, e Tebk 2

therefore, i the prestst cese redeva to 3k if there
€T & doeTepancy berween the hypertention, (b
byperphastic JGA i particolar parts of the senased
ludncy pole end the pormal PRAL o Hf thew
fidogs mght be reconced whh oar peesent
Ity of Go reotnsapowmsinkostrons
maem

Tﬁnthul)mnh:mhlbc
‘hﬂmnhmmnmhmby.mk
decreesd mitovascolar

mn}mnmuihryJGAdmmnppuudbyme
stenosed polar artery was commpersated
by the redaced renkn secreton b the e of the
kidney corter This in ton mesns that
"MH’WMIWRABM&,
too bigh (1% 1%)

kawnm&mc‘
aod

Present material there wag e
m&mdmhmmmmmmmm
the Go. ot fiedd or

the Go. oofl flekd with the

mwﬁhm

mmmu%.mmhm_

nﬁ?\mm

eottheliold traneformation of

Mmﬂmﬂblﬂnr(ll)mdby

"”“"“""l(l)unumb. il

mdylnmmmuc.p‘m‘ﬂ;‘hhmﬂ



Fig 3 JOA from the jurtamedullary corter. Efferent
arteriole at the glamerular hulus with many epitheliodd
cells in the media To the left of the arteriole, some
norma! mesangial cells without epithelioid transforma-
tion. Alferent arteriole with numerous epitheliond cells in
the media somecwhat apart from glomerulus. Between
both arteroles and the distal tubule with the macuba

densa, the epithelsosd trantformed Goormaghtigh cells.
Pleuiglata embedding, semithin section (2 p), Glemss
stain, 570}

subcapsular JGA (4409 pm?) bt m rether &t x
differ mgmficantly from the normal MD (21
pm? Tab 2and 3).

The Go cell fledd of the subcapsubar JGA 155
alto smaller than In the normal kidoess, ¥
significantly smalier areas of direct contxt it
MD and the arterioles (Tab 2 and 3).

Direct contact between the MD and the anterides
was found with the afferent fn two and wih te
efferent arteriole In four of the 1} exmmind
juxtamedullary JGA In the nine subcapsnlar JGA
exammed, the frequency of direct contact betwes
MD and the arterioles was equal to that m the
normal kidneys (6) 1. e. it occurred 7 times with the
afferent and 8 himes with the efferent arterioier M
significant difference In the extent of the condt
areas between the hilar arterioles and the MD w1
found on comparing the subcapsutar JGA with the
norroal JGA (Tab 2 and 3).

DISCUSSION

This patsent represents a natura! campke of e
experimental Goldblatt two-kidney hypertensnd.
The hypertension was obviously caused by the
stenosed polar artery whike the rest of the right and
the whole keft kidney had free blood flow

It has been proved many times both experimen-
tally and clinically that even with narmal peripher®
plasma renin activity (PRA) hypertension develops
if one remal artery is stenosed (14 18 23-26 3I-
33

This consteilation was present in oot patiest,
who suffered from hypertension (Blood pressoe =
170/110 mm Hg) with normal PRA vatues in the

TABLE 2 Area JHMWMIHWWWAMVWM‘M&WV
Structures In Sixtameduliar and Subcapsadar JGA I-mMmemedeamHmﬁm

MD Go/MD Go/An MD/Art
Y SD SE X SD SE Y SD SE Y SsD SE
Normal kidneys A2 1051£462(70)  Aa 605+ 387 (60)
(n=43) 52981364 (208) 2066+ 796 (117)
Ac 5B4£285(43)  Ae 266%209 B3)
») justamedullary Az 28174136 (409)  msufficaent oumber
cortex (n=11} 5822+ 928 (280) 3300 662 (200) with contact
Ae 1078429 (129)
As 630:203(70)  Aa 398240 (50)
b) subcapsubar
cortex 3 (407) 1589 =387 (129}
=9 a5 9 Ao 3352293 (98)  Ae 2162103 (37)

cell fleid, Art: Arteriole, An: afferent arterioke, Ae: efferent arteriole

MD Macula densa, Go
Munrviihm:dudécvhﬂoﬂ

-0

CSD)udmnd.l:dcm:rathemc-nCSB.Aﬂmbcnh;?



ik Norsee]
Siemescd Kidney Compared itk Each Other end v
TAMLE ). Saxscasduilary aend Swbcayiniar JGA ix the e

MD Go/MD

Go/Art MD/Art

+ 4+

++

A Ac A As

++ 4+ 4+ 4

st
M nomber with contact

+4+

Kurtzman et ot (23) and Lokmeser and Darviy (24)
et abie 10 show wnader experimental and clirdcal
WMWPRAW@W
todam betance. This cocarred oaly in the maily
"2t pbase of expertmental hypertenion, by sodmm
deplction o afier admmustration of drrreticr. 1t 1,

Teoen Beration and anglotensin synhests
:; 1 supported by the morpho-
od

-
hunmrmdudmﬂ(g 7) Tho entirgement
:t.,.. ’ by the epatheliord transfar

s Go. celty and the smooth moscle celts
lﬂtm
Tba
Downced petern 1 stil more pro-
e O fudtamednllery JGA
e S5 It imbcapraia corter 1w

Thess JGA were, a3 expec
ted, smalier than in the normml kidneys and thus
comparable with the JGA found in the untooched
kidney in two-kidney Gokdiiart hypertension or in
the pnmary by (Cona 5 Syndh
“479122m

entarpement and decrease
of the Go cell fiedd and the MD b of fanetiomal
lmportance. A shmnler increase in the size of MD
s e Go. cell fiekd in Bartter s syndrome and
Addrson 3 drsenss end a sirabr rediction i Cam s
tyndrmuinthnmmﬂamma-mAh
thrs kifrey has been reporied earlier (7). In the
prosert materia] there was no correhtion
beroween the 125 of the MD and 13 comtact area wits
e Go el £id or the Go. cell fiekd with the
srterioles. This sgaln correrponds with previousdy
'l‘Fu‘Eﬂrmlh:h]Adﬂ:mldm:lmlndh(hml
ryﬁm(n

of the
X1l repocted by Soldosser and Ducitee (1) end by
Barajes et af. (1) could ot be i th
97 Ln both papers the JGA wers stnced with the



subcaprular JGA (4409 ym?), but m nefther a1
differ significantly from the normal MD (54
pm? Tab 2 and 3)

The Go cell fleld of the subcapsular JOA *r
also smuller than m the normal kneys, *o
significantly smaller areas of direct comact wt
MD and the arterioles (Tab, 2 and 3.

Direct contact between the MD and the sriencks
was found with the afferent in two snd wih G
efferent artenole in four of the 1] emmined
Juxtamedullary JGA. In the nine subcapsubr JGA
examined, the frequency of direct contact befwém
MD and the arterioles was equal to thed b te
normal kldneys (6) L. & 1t occurred 7 times wih &
afferent and § times with tbe efferent arterioks. Mo
significant dufferencs in the extert of the conact
areas between the hilar artenoles and the MD &
found on comparing the sabcrpeular JGA with e
normal JGA (Tab 2 and 3).

DISCUSSION
This patient represents a natural exampe of e

The hypertension was obviousty crused by e
stencsed polar artery while the rest of the nght sad
the whole left idney had free biood flow
arteriole at the glomerslar hilus with many epitheliold mﬁﬁmammﬂﬁ“mm
cells in the medin. To the keft of the arieriole, some Sevelogs
pormal mecangial celis whboot epithelloid trunsforma P renin acuvity (PRA) bypertension dovei
tan, Aflerent arterbole with pamerous epitbeliold cells in ;S‘imrmlumhnwm 18 23-26
This constellation was present in our patiest
cells.  who suffered from hypertention (Blood pressoe =
ing. semithn soction (2 W) Giegsa  170/110 mm Hg) with normal PRA values in the

TABLE 2. Area of Macwla Dersa Basement Membrane and the Arecs of Contact betwern the
Strucrures (n Juxtamedullar and Subcapsular JGA 18 mmxmm.mmkmuww

MD Go/MD Go/An MD/Ant

f SD SE Y Sp SE Y SD SE Y SO S

Narma! Kdneys As 10532 462(71)  Aa 605+ 387 (60
(=43 5298 £ 1364 208) 2066 £796 (117)
Ae 534+285(43) Ae 2662209 0)
fuxtamedullary An 23172 136 (409)  vosu(Mioent umber
k4
cortex = 1) 5302 = 928(280) 3300662 (200) with cootact
Ac 10782429 (129)
80)
b) subcspredar Ax 630£208(70)  An 398%240(
corex 4409+ 998 (407)  1589x387(129)
=9 As 3)5229309%) Ac 2162103 OT)

Macula densa. Goormaghtigh cell ficid, Art Arieriole, As. afferent aricriole, Ae. efferent artericle.
b G:amm)mmmermmmummm,z

Mean Y with stenderd

~
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electron microscope. With the light microscope we
noticed a rather conspicuous difference between the
epitheliold transformed Go cell In the juxtamedul
lary JGA and the mesangu| cells (Fig 3)

A similar case was reported by Bergensz et of (2)
This patient, t00 had & stencsis of & polar artery
with hypertension. In the peripheral blood & normal
angiotensin level was found, although hictological
examinstion of the part of the kidney affected bv the
stenosfs revealed numerous epitheliold cells in the
afferent arteriokes and the Go cell fledds. This
patient became nOTmotensive afler gurgical correc
tron of the stenosis.

A recent study in hypertensive children with
segmental hypoplastic kidneys compared the reain
comtent of kidoey tizsue with morphometne studses
of the corresponding tissue from different parts of
thete kidoeys On (he border between the postral
and the hypoplastic parts the JGA were found 10 be
hyperplastic, and there was a remarkable incresse in
renin content of the kidney thsue at the same
location (16 17)

The preoperstive comsiderably increased total
blood volume (7430 mb in this patient was
protably the consequence of a secondary aldostero-
nism and posyibly changed tubular function in ihat
part of the kidney which was supplied by the
stenosed polar artery Thus jt is known that urine
volume and 1odium concemration in the urine wre
diminkhed in the stenased kidoey (26 34 36)
Since no aldosterone-determumation was made 1
our patient, this suggestion 1s supported by the fact
that 9 months afier operation the patient was found
0 be normotensive  with normal PRA and pormo-
volemic with a total blood volume of 4750 ml
(Tabie 1)

M&hring et al (30) have shown an increase !
blood volume following experimental stenasis of
ope renal artery with an fntact contratateral kidoey
in the rat. It was not until the rats developed
malignant hypertension with blood pressure higher
than 180 mm Hg systolic that they lost sodium
chloride and water At the same time the alresdy
increased PRA rose very rapidly and to very high
lovels.

The normaimzed circulation and kidney function 9
months after operation clearly demonstrale that we
were dealing with an carly stage of hyperteation, in
which the functianal disturbances were reversible.
Moreorer no secondary hypertensive chaages
blood vessels or glomerat (15 29) had ocourred i
{hose parts of tbe Kidoeys exposed to the dlevated
ugodprmothmﬂﬂdﬂmmhmh;z
maintalned the hypertension oven afer ifs ATSe
ciminated (18 27 30\ the

‘been
wpost-Goldbiatt hypertensione.

120

The statical aralyses were carricd oot &t the b of
Blectronk: Data Processing, Unjrensty of Bem
Norway

Woare thankful for the perfect tachnical work of mis
Afickeler and Misy Jungphans.
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cre by Mrs. Kapp and Mr T Chrisiensen
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RESULTS

Extteen oot of 1000 conmcatve bver biopsies
shread positive orcein staining of the Cytoplasa.
AT 1§ biopsies showed positive staining for HE,Ag
b ddvss statning. of the
muber of potive cefis In the Fame section stained

ground-glem type
fownd e barger or smaller perts of the cytoplasm in
e pocatire reactieg bver cells (Fig. 2) Ocossiooally
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MATERIAL AND METHODS

Tbemammloomlmolﬂvubhpdumdmdnwe
pathologlal department of Hvidovre Hoxpita) and
routinely Tiged in 130w 5 10 per cemt boMered formalin
and embedded tn paraffin. Serial stctons were Gd og 2
rotary microtome at 5 pm aod placed on slides without
any special treaiment.

In tbe primary material comuisting of 1000 coasecy
tive biopues reczived tn the period | 71976 1o
306[977tblrmﬂmorcdnmlnlnﬂnlﬁmlbﬂwﬁ
a positire reaction of proundgless bepatocyzer. New
etions wert prepared from thes 13 blopsies And firsy
wained by the immunoperoxidase techaiqus for HB,Ag
od then, after destaining. staioed with oretln An
wdditions] S0 consecutive bropsies were Al staiged with
both metbods on the same sectron [n (e same manper a5

Immunoperoxidase Techniqie
Sera

8} Asti HB-Ag serom rabed fn rabbits (Bebringwerka-
Hocchst) ORBB 14/15 batch no A 2304 F Ther
RIA > 10000 Working dltution ! + 20 was found

by tiration

Peroukt 4G (DAKND

IG Denmark) code no P 2190 kot 017 was osed In

dilation 1 + 20 The conjugaic has been manufactured

by the two ¥iep procedure.

o} Absorbed antiserum way prepared by sdding | ml
HB, Ay coutro! serum (Behringwerke-Hoechst) ta 1
mi nbbit-antl HBeAg strum  The solution was keft
for 24 bours et 4° C and subsequentty centnifuged st
5000 rpm for ooe hour The supersatant was used a1
absarbed antiserum for the control stanings

4} Norma! bt geram (DARO IG Denmark)

\ 4 swine.astirab

b

mMmunoperondiss saning wes performed &5 an

pdrest technique with the following steps

1) Deparaffinred secrons were incobaked m me@ang!
contasning O 5 pet cemt H70; for 10 munotes w otder
o biock the eROFEDOTS peraxidase Aoy

2} Rymee m phosphate buflered raline (PBS) wath 5 per
cent pormal swine gerum (15 minutes)

3) Incubaton with rabbht anti-HByAg serum diluted
1+ 20 with PBS containing 10 per aent normal svine

Statning Frocedures
1

Trerihat antirab

with peron coented
bit 1gG fn diaian 1+20 with PES puffer 11D

mirutes)

6) Rigse in PBS (15 minutry

7) Incubation with 0 B4 per cent J-ammo-9-attvicarbe
o wd 00 per ot HiO1 m 005 Al rodmm
meixts /a0cthc acid bufler pH 5 (1S minuten). (For 30
mwm;uuﬂm’muwmw
in 2.5 ml N Nedimetbylformunkd way med Imme-
duateiy befoce wa 475 m bulfer and 25 w30 pex
ceat H702 was added).

2) Rime In tp wats

) Moumt in Aqumouat

Control staining was in all cvet dooe by rpberten.
of abbitant-HBeAg ternm | step 3 with aboortat
amfscrum and with normal rabbit seTm Cawed
sections with known potitive reaction for Hiy- Ay vy
inctwded in all staining veriex. ln order © enmies tr
poustble influencr of the Derrudne wicy o &
sobetyment ccen yudning, adjoining soom vew
orcein stained with and wihoat previos ummorne
dage tining. Furiber oroem stabmng waa perkoroed o
sections previously Immunoperoxidase sained oo
destalning and tratmert for 1/2 pour with ghe
hydrchioric acid buffer pH 2 fn order © bresk o

for 15 mimutey and substquently siakod it otz

Orveln Swaining

Two differtnt sourves of dye And several twiches toa
e same yource have Dlen tested In ocder Yo ¢ B¢
optimal contraxt betwaen the sty rection k(e bne
cefle and the Backgronnd sining. All sulseps i 0¥
materiaf were performed with the st baxh of oot
from BDH The followicy modificanion of Skl
moetod (10) was waed

Reagens

2 Potwsium permanganate 13 per cent fn e
water Immedintely befors me )3 ml concesteed
H,S504 was added o 100 m stuhon

b) Orcetn BDH batch po 2479310 | per et b 09t
crnt ethanol wis adfusied to pHL 12 with poeectte
wd hydrochioric #d (approx 1 ml/100 wil (T
kolution was usable for st Joast (urec monkts et
kept cloved at 4% C The staining solution ws 5
five umes withla three wedis whe v
avod and (b2 soknton was ke w4 O vt

11 sainmy prodedures)
o) Omabioaad 1 S per cent bn distilied water

Sraining Procedure
mmmm‘mmrwmm

1} Sections were oxdized (a the pottasium
nate solubon fof 5 minuwes

2) Destajmmy m cxatic ackd ung! the wections ware ji
{about | mimue)

1) Siaziong, witk ortein at room temperature (4 hoart)
4) Dehrdration 1n 99 per cest ethanod (2~) mbocees)
$) Traoaferring io sylenc and mougting [n DPY.

Afer gtalning tho sehocted Aress of e baopsies wot
1gain photographed

Semiquanpitrve £yahastfon
The semiquastitative evtiulon wity made (noTpen-

dentty bY both autbors sceofding W the following sconag
em. 4+ [=5 4+ 20 ++45 240 vred >
40 poxtfrs s per um? liver biopsy moksarsd £ 100
femes magnificartso.



As by the (s strectors end portal ocaltortion.
Ceraid & fonrd b Kapffer cefls in connection with
[ foaal lrver ol pecrotis and bes & rough gramular
| snciore differtng from the drffuse fine granuisr
KTRCINE e fn comection with HB-Ag. Sippomert
@ ol (11) tare thown that copper-protein comp-
| iemag are taimbie with oreein. This material i3 like
’ HB, Ay fornd In tae crioptasm of fver cells, but the
drtiect

dependent redocton of the activity of the
S@mwmwnm
aotrol section with & known staining intensity in
all staining seres I order to obtain reproducibie

the siaining contrast bs grewtest in the immunope-
roxidate staining. For this resson the immumope-
ruxidass stabning would seem to some eDent #0 be

O Papars, it 3 w bave ot been sble to obtain
B ot dechntin o the wooemiraion of
Peratidas coojugatad antbodus in the congats wo
v nged, A ressonabie of the
resulis vang varymy mmmnoperoaxine
ethods s tharcfors Bt posctie.
Mwmmuh%h,‘,m.

requmre by both methods on the ame
section of a lrger coosecotive marerial (han
presented here.

In sddition our ivestigation has shown that It B
powcibie 10 stxin HB-Ag with orcetn whether the
satigen i blocked by antibocies or not. The stabning
of HB,Ag by orcein fs thus hardly due to binding w0
the antigm determinants but more likely to other
areas of the molecnle.
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cytoptasm by both methods X 400

a vesicular pattern was found, most often 1
connection with fatty Lver No staining was found
1n the cell membrane or in the nucleus,

The dustribution of positive reacting cells varied
from bsopsy to biopsy and within the same liver
biopsy 1n biopsrs with only few positive cells these
were distnbuted singly and scattered while biopsies
with more than 40 positive cells per mm? showed
large coberent areas where all cells were posrtive
alterpating with areas where nooe of very few cells
were positive. No special distribution of positive
cells within lobules or nodules was found. .

of the

2 OmMmWMMumwowmmh;m)ofummMAﬂmmmhrmm“

was obtrined when afler the immunoperorids?
staining the antibody HB,-Ag binding was brok=
byglydnhydmdmmbtﬂcrbdmtbem
staining

On staning SO consecutive liver beopsies ¥i2
both methods one bropsy was found showing o5
positive resction tn few cells with both immunops
roxidase and orcein stairung.

DISCUSSION

Our results show In agreement with previoot
t i that HB,Ag is demoastrable by

Investigation of the possible infl
pemummmhummrmmm
fng showsd that the number of positive reacting
cells and the intessity of the staining reaction wat
sumilar whether the crcein staming was done alone
or the peroxidase staining was performed on the
section before the orcem staining The same result

woc

specific Immunohistochemical staming n the cytop-
lasm of ground-glass hepatocytes showmg posiuve
ofoein staining

The histochemical mechanitm of the orecit
statning i still unclarified Orceln is a mirture of
more than ten different, partly unknown, compo-
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TRANSTHORACIC ASPIRATION BIOPSY

Occurremce of Non-Neoplasrie Cells in Blopaies from Malignant and Non-Malignant
Lestons
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twice ax long a3 wide. The presence of red coloured cilh
wes med to distinguish between the two types of
cotumonr epithelial celis, Normal afveolar epithelisl celh
are In this work defined a3 rounded to polyhedral cells
with a dameter of sbow 12-20 pm. s noder
cytoplamic ratio of about ) and light finely yacuolased
<ytoplasm only seldom contalning gramska or dost
These cells could be solitary but more often occutrred a3
small monolayered gheets of 3-8 celle. Atypical alveolar
cpithelia? cells were distinguithed from the st mention
¢4 clls by their muclel being more condensed and more
than twice the size of the normml Mesothella] cells
sppedred 53 polyhedral cells in smalfer or farger
monclayered sheets, the cytoplasm betng biubsh, occasio~
7ally with & few xmall vacnoles, the nuclel wniform and
medium stained

Based o the fisa histological findings there were 81
ascs of maligotnt intrathoracic tumours and five cases
of beniyn tumours. T seven crses grarmlomatous heglont
were found, end the remaining cases comprised the
following lesions localired (fhrosis (thres cases) abscess
(two ases). pumopury infarction (one casc) and

potatoocystis arinli {one case)
The materia) mdhidcdmmmm Growp /

Ib

mant tpmour cells.

Group 1T was divided [oto:

JIEY
1y

nuligrant temonr
lobbpdawhhanumwnm&--b

S blopsies from histologically bendgn ows
14 bopsies from histologically noc-seppbse
Fesions,

A comparisoa Was made between subgrows 11

anndmhyuu;llbmdl]b
statisticl amsestmens the Mam-Wiey s

of the semiqrantintive distnberiion of the no-eeegtex
mwmmforhmmmdhw‘

comptising 81 aspimtion biopsies from
malignant kesions, and Growp /1 comprising sspination

fabsence (+++ ++ +/0ocbm

nnmbu«/munmnbm(+++ 341+ tholerww
iagtic ceils The Umin for type 1-ecrox (1ol b

biopale from histologically noa: jettome. The
qtalodalfmnnao(tbemnwplntﬁ.chmﬁorm

beent set 21 0 05

TABLE | Distrtburion of Nom-Neoplassic Cellt in Growg £ (31 Tramsthoracke Aspiranon Biopcs from Hiseinsh

Malignant Lesions) versus Group 1T (19 Biopsies froa Hivtologicnlly Bentpw Lesions)

Group | Group I DedTaescs
e - - 0 4+ 44+ = MmoWhioey e
Erythrocytes 30 1 M o 4 3 10 2
Neotrophils 15 3 19 118 7 7 0 2 2
Eounophifs s1 18 5 6 [T T S «.Mg:g
Lympbocye: B M 4 0 7 0 0 1 pxeesu>it p<00s
Monocyie 9 1 o0 0 3 17 0 o 0 2
N3 oy 3oy LSRRI
Plagema cells 2 18 2 ! on B2t 3
Aast cets B w8 s 13 s 1 0 1 1  pxoosa»n p<00s0>0
wth
pagls s 32 o M a [ TS S} p<0050>0
M. ik
HW,.:.“ % 30 11 6 8 s v 12
b s 2 % w0 Doy 0 2
19
i o o3 ot w0 3 2 1 1 p<oosa<s
Cm'ul‘; 8 1 2 1 18 w7 1 4 p<0.051<D
oot 1eells 0 14 i o 18 10 4 [ 1 4
w“ﬂ'w g on o 11 s 1 4 1 3
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TRANSTHORACIC ASPIRATION BIOPSY

The Disirib

of the N Y Cells in Aspiration Biopsies from Different
Types of Malignans Lung Tumours

DORTHE FRANCIS

Iasiimw of Pathological Aneiomy Raspetnery Hospual, Copentiagen

Fro D Trostsorsoc beopey The dustritemon of the non-oroplastc cfls m mpuxion

mporation
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of
Jeag wwoars A varlegstsd populativn
sadd thacier cpahetw! cells w15 2 characiensixc fiading @ baoacs from neopletms with an epkermond
fferatonon
Koy words Aspranon bopsy  tramethorsac
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Rl 301
Precoen:

between the occorrence of nono-neoptstic cells in

; tmg
lenes b of meressing tmportance for tho mets-

1 a0 carher paper wo barve shown sn agreement
o 75 per et m the cpacopal
Periormed on traosthoracic

opkerixc cefls may duffer m blopsms from different
b of maligrant tnmors and thereby beanald m
e cymsiogical claseficanon

For thesa reasons 2 comparmon bis been made

biopees from  different
types of histologialty chrifled nwBgnant hung
tumonrs.

MATERIAL AND METHODS
The mwwerni consics of 71 trosthorack empaation
uopes eprodaceshie
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iy mm(exmmmd:
3 r:dnm:h ©+ +o 5an
report (4) Ut demcribed fn the previonm
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RESULTS

The semiquantitative distribution of the non
neoplastic cells in the blopsy groups is given In
Tables 1 2 and 3 together with Information about
significant differences found by the Mann Whit
06y 8 pon-parametrical test and the chiZtest.

The statistical evaluation of the registered para
metres has as described in Methods included a
comparison between presence/absence { +++ ++
+/0) and large numbers/small numbers (+++
++/+ 0L The cholce of the hiter mode of
callocation is due to the fact that it Is essy to make
this distinction.

DISCUSSION

Macrophages with more than four noclel (giant
cells) are in this serres equally often seen in beopsies
from malignant and benign lesrons and not mainly
in non peoplastic Jegions, half of which are granulo-
matous. This i due 10 thelr presence in largs
numbers in eprdermoid carcinomas (4) Epithelold
cells, though sppearing more often in blopties farm
non-peoplastic lesions, are equally often found in

the degree of necrosis which is more frequent n
biopeics from malignant kesions and this is 50 even
in group of false negative biopsies. The presence of
many lymphocytes in an aspirate may be due to
chroni inflammation or may represent tho contents
of hilar Iymph nodes. It should be noted that
extreme numbers of lymphocytes may point to &
Iymphoma. (6)

Biopsics from malignant lesions often contain
glant celle, alveolar eprthella) cells and mast cells,
but a signiffcant difference is only found for the
mast cells though not valid with regard to the
group of false negative blopsics.

It is d that the jon of puny

different inflammatocy and reectve cells, epecaly
many alveolar epithelial cells, glant celhy, and rogt
cells found in a pulmonary srpirate b expiziwd by
the chronic obstructive preumonitis which 10 ofes
is found in connection with malignant growth ()

The analysiy has shown certain diflerences inthe
distribution of the noo-peoplestc celks fn paime
pary aspirates from mmalignant snd noo-mafgmy
letiont. No non neoplastic call type, aiooe o it
combination with others, cn, bowever by b5
presence even in large mimbers indicate aytics
about mallgnancy in an aspinte Dot conaly

The occurrence, however of many infemmtary
colls, mest celle, and & provounced dagrt o
necTosts speaks fn favour of a0 obstrcrve poeomo-
nitts. Such findings must always prompt futer
investigation.
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e tmonr groupr. Most proooenced, howewer b

doe to thetr epidermold component, sppear with a
stic el and pecrosis simitar

Any
sigifiant dufference of this kind b indicated in the
teble,

In Tabie 2 the non-neoplastic celtutar distribotion

0 epidermold carcinomss.

Sercomas. Our opsies thow very sparnse necro-
sis and inflammatory resction, explained by the fact
that two of the thres blopsies repeesent pleoral and

o the groaps of incorrectly and correctly classified  pot pulmonary tumour growth.
epidermokd snd for alo By the groop of incorrectly ctassifled
e grocp of bs given od theme with
I addetion the signiflcant diferences foond between  both the groep of correctly clarsified epidermold
thewe Blopky groope are given carcinomes  and d::-vuuup of u:ﬂ;ﬂﬂ'unh‘nd
oaly & e
found. The coments, bowever of muny nflamma-

DISCUSSION

At e from the resalts of the noo-peoplisiic cell
sasiyris the espirate from esch tumour typs shows
1 nather characteristic el puctire.

Epidermond carcinomas appear with a variegated
Fopuiston of many end different pon-neophastic
o indiaring severe reactive infammstion and
decroes Chanacteriatic s an occorrence of many
macropheges with more than four nockd {gant
b, mast celly, and alvecter ephtheliat cellx. This

by
1008 the k7 paest gt 0 & Irpe extent and beoochml
are mor scidom scen Moreover in

tumour beng epsdermoid in origln, and bereby kead
to an inteosified search for tumour cells showing
signs of keratintsation.

To this very [imhed cxtent the recording of the
puttern of poneneopisstic cells may be of some
dagnostic me, 0 quir of the fact that (e
clrmificstion of mafgrant temouTs st of course,
atwayx be besed on the ppesr
ance of the tumour cells themsetves.
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RESULTS
Table | shows the distribution of the noe-peopkse

cells in the six histological types of fong temoos

+

0+

Biopsies from Differeat Types of Melpuent Long

+

DifTerences are seen for several cell types betwea

Cells in 7] Aspir
Tumours

o Nom N

group of 19 correctly danified epldermold carcinomas
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parametrical test p-<0 05)

Epidermold Carciromas 19 Correctly Classified Epidermoid Carcinomas

TABLE 2

Whitney's non-perametrical =5
Whitney's non-persmetrical

dmh!ep&tlﬂhlc:ﬂsthmhmnumlﬂ'umﬁnﬁmrdmmn(lhm

pormal

et p<0 05)

epidermoid arcinonus (Menn-
rmmhﬂ’mmm:mwﬂ @

p<005)
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registration (0 +  ++4) was performed.
neoplastic

to bo normal, showed evidence of rmuciear polymarphism
(some noclel being twice #5 large 13 normal) or were

Aec with tumour Uke configuration (Fig. 4 $md
6) show nuckear polymorphism, and some of te
celly are grouped in clusters or amoped m ghod-
1ike stroctures (Flg. 51

As shown m Table | s¢c are seen in sbout ¥ o
the ive blopsees, and they sppear mae

aranged in & tumour-like (= or
grouping of ceils resembiing gland-Hke structures)
Thess registered dats were now rearranged in groups
corresponding to the individual cases. A synopsis of each
case was made, taking on the one hand the most
pronounced occurrence and on the other band the most
pronounced atypism. Each of these parameters was then

exact test were used The limbt for type I error (2 a) was
st at 005

RESULTS
Normal aec (Fig | and 2) are rounded to polyhedral
cells with diameter of about 12-20 pm, a nuciear

cytoplszmic ratio of sbout ) and light, finely
vacuolated cytoplesm oaly seldom containing gra
nules or dust. These cells may be solitary but more
often occur as small mono-layered sheets of 3-8
calls,

Atypieal aec (Fig. 3) have more condensed nuciel
that are more than twice the normal size. These cells
may be solitary or may occur in smaller or larger
mono-layered sheets.

often in blopsies from matignant kenons (27 ot o
29) than in benlgn lestons (23 out of 33)(p <005
Table 2 shows that atypxal s are regsterad m
both the malignant and the non-neopistic grooet,
and they occur moare aften in the malignant grom
(13 out of 26) than in the non-malignart groeps
out of 21) (p < 005).
Tunm—l[tnnppurmurun-echm-l

pronounced epitheliatimation of the afveoll ed 1
gradal transfarmation from these cells mio ver-
table tumour cells.

The second case was an 18 year-old grl Ste b

type (Fig 5). The nucle were o
cells were grouped in clusters. A recorrence of
mmanwudhgnmad.nndmhwuinmﬂm

TABLE 1 WWMRWQ’AMEMM(WMAWMMHW
Groups

Alveolar Epithellal Cells Histological Groups
Malignant Benign Non-Neopisstt
Tumours Tumours Legions
Many aec (++) 19 4 !;
Few ax  (+) 3 3
Noac (0) ; 2 u

Non Representatrve material (-

TABLE 2. Occurrence of Normal and Aoypical Alveolar Epithelial Ceils (sec) in Aspirasion Biopsies from Hissobogicdl
Growp

Atveoiar Epribelial Cells

Histological Groups
Benign

Tumours

Malignant
Tumours

Non-Neoplastic
Lenons

Tumour like Coafiguration of s
Atypical acc

t 1 1
13 - 3
13 6 12

Narmal sec
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with the histologleal findings of the recperation
specimen

The third case has been mentioned several times
in our previous reports. It happened to be our only
false-positive blopsy dmgnosis. This 39 year-old
wornan had had & mastectomy followed by madix
tion treatment. A lung inflitrate behind the scar was
punctured and the sspirate showed tumour-like
cells. (Fig 6) The surgical blopsy however showed
radiation pneumonitis,

Atypism and/or turmour-like configuration of the
acc was found more ofien in bopsis from
malignant lesions (14 out of 27) than n pon-
malignant leslons (5 out of 23}

DISCUSSION

In this study atveolar eprthelial cells (aec) are often
seen in biopsies from malignant and benign esions,
and their presence B therefore po indication of

The ocaurrence of aec, however does

The occurrence of aec In large numbers and
pecialy in combiation with infammatory cell
of different types, suggests an Inflammatory resc
tion as in chronic obstructive pneumonitis, which is
30 often found in connection with malignant growth
(4 5) but the mere occurrence of large numbers of
aec does not imbly malignancy

The occurrence of atypical sec may give rise to
false-posttive diagnostic results, but as the cytologi-
cal polymorphbim s only slight, expenence will
prevent this error On the other hand, this study
shows that atypioal &=c occur more often in false-
negative blopsies (blopsies not contsining clear-cut
malignant tumour cells from histologacally mally
nant tumours) than in true-negative blopsies.

mended fn such cases, as it scems fmposbic ©
decade whether thess cells represent a neoplaste ara
reactrve process (I 2)
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shown in Tabie 1 Blhn&ﬂmo{cxn:nupunby
anpeoordy added soccinate wes maximal sfter

merre of ancrie whereas the mis D{NADH
penetration o the cefls wan optimal after 45
ximtre of incobstion with N ot the gas phase. In
ooirast, when incobetion way performed in the

presence of carbogen gas there was litle loss in cell
vinbillty during the %0 mimmtes observation period.

Our observatians of the vital properties of the
nYyocyies in suspention and the stabning properties
of the myocytes in peraffin-embedded sections are
peosented i Table 2. Light microscopic eamina
thon of those mryocytes, which exctuded trypan biue,

bl were moce or ess Wrregular in shape; they were

TARLE 2. Comptrrcn of Mpocrie Morphology Comerectifity and Stalxieg Froperties when Siined with Trypam Siwe
In Sipasnon witk the dppesrence of the Myecytes b1 Poraflin Secrioms Siained with Hemasoriin-Eosiv ond
Rerossoybia bonc Fachein Picric Ackd Stein i Salmapacnt Pheses of Qxysw Deprivetion

Myocyws in sspention Myocyles m paraffin sectioos
Geaenil sppesnancs Trypen bine Hemaoxyln- mmﬂlim
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O | sRodehapeds Brwed  Rbythrnic, Exciuson. Nodtwatonr.  Nowpuaks of bee

1 varymgm

froqoency
Shortenad and Tachyrhythme. Shocuenad, bk Sight, parchry

y | Gocwodlcgracied)  sExtrasysiole with Tplake of besa:
S fregmeranon b fockem

trmns sechons

¢ | ey o Anythme Eoarnopbuim Pacty adffoe

paka of|

¢ | sod extracaftntat blebs by ‘hasic

1
SwoDw, bet sl Arrhrythme.
rctoger wat Fibeiianon Urtata o e

¢ fromindiviip bl beads acxt i the

ek

¢ | emanoce weraival portoet.
Extranety swollen, Trclcied Sirgh, patchy I —

P | with oucteigeng mm:y:mt opxaka Latncoe scrmman-
Daromal sagant contraciom rede Stain Mammal

T Nuberoos biets Fiock batwee ok of tuzko

| | dereoooe me oty tom mermerl fochsin

POrtoos or portons.

v | pocly Berpng

. awcte N Trosmoms bime

t | bastng Nosreboms.  butmome wolsted st paichy wpiaks

esberol  arees with jarks of beale fachein

v hebs,

° wrroosded  Nojerks

a | b7 comeroe bk Neroen




MATERIAL AND METHODS
Beating cardisc myocytes from adudt rats were obtained
a3 previously described (Raks e o/ 1978) A suspention
of myocytes in Cal* fres krebs-Henselelt buffer was
mixed with an equl part of 0 33% trypan blue In the
same bufler Individual cells were observed in suspen-
sion for up t0 3 hours in the light microscope &t room
temperature, without oxygen supply with respect to
atterations in morphology contractilty and trypan blue
staining properties. The integnty of the plagma memb-

pepetration into the cells when NADH and pyruvate
were added to the medium. (Orremlus ef al. 1976;

r. (T‘!% " ‘{
o «7 ] “’Q
N St M
Ll Ty

PN I

-

.

Hagberg & Kristoferson 1977} Oxygen
was d with a k ck d relative
to sir-saturated distiled HXO O; concentration in the
perfusion medium was about 0 75 mM and during heart
cedl incubatfon in the presence of carbogen was estimated
to be 0 4-0 6 mM O concentration in cell fpcubations
exposed to Ny was below 10~¢ M and was difficalt to
estirmate accurately The total Oz coatent of the N2 gas
and the gas flow rate (assuming 100% O tramsfer from
the gas to the aqueous phase) was | 0 nmol/min/ml
which was Jess than 1% of that comsumed at the
maximom respiration rate.

A suspension containing about 45 3% 108 beart
ouncke cells (108 cells/ml), sbout 50% of which
enﬂnddmnbh:ﬂllmﬂvidedmmqml
plﬂ-l-Plﬂoncmbubbhdwld:u:‘bog:nps(%%.nO;

and bemato basic
caainings (Lie et al 1971) wero employed
lesrons. The suinieg

were performed in
(Rajs & Jakobxson 1976). Smce
clastic

and 5% €O at 37°C. Part two was di

the barvest bubbled with N2 Samples from the two
incubaies were observed in the microscope afier 15 30
45 60 75 and 90 nunutes of exposure to carbogen g1 oF
Ni The remainder was centnfuged at 37 g for 90 sec in
15 ml glass tubes. The supernatant was discarced and the
pellet resmpended in & 4% neutnal formaldedryde
solution and recentrifuged as above. Afler 24 to 48 hours
of fixation thess peliets were embedded in paraflin.
Sections, 3-5 pm thick, were cut out with & miTotome
knlfelndmhrdvfthbeunm:yﬁn-wdnﬂ-lE)lm
Lbﬂm-pmhotnnmx-ddbanmyhnmu{)u

TABLE | Ongen Uptake NADH Pemetranion and Trvpan Blue Excluson

Frequency in Iolated Cardiac Misn ¥t

Incibated in the Presence and Abserce of Ov gent

Oxygen upuake o b
nrnoles/min/ 104 cefls « Sﬂm pas
penetratron % of ot
oo addipon + succinate %
[ N2 02 N3 [ N2 [oJ] 3]
42
610 610 19 39 2 2 41
p 61 361 32 171 7 52 46 2;
1 637 12 31 305 ] 90 36 i
. 62.6 1" 19 260 7 100 23 9
b 12.5 10 100 25 2

s0

mmmoaonh-mdm

% sumulation of Oz vpwke



RESULTS

Crypen nptake, NADH penetration and trypan bloe
czinsion frequency of botated rat cardiac mTyocytes
facsbatrd in the [resence or sbeence of oxyRen are
saown in Table § Submotation of axygen uptaks by
exgrmonsty sided soccinate wes muximal afer 30
iy of anorh wheress the rate of NADH
pactration fmo e ofh wms oplimal after 45
mimes of fncobation with N ma the gas phase. In
ootnst, when incotetion was performed i the

presence of Grbogen gas there was littie Joss in cefl

revealed (or the most part rod-shaped cefls showing
striztions and nocle but no yacuckes (Fig. 2). Aboat
one third of the myocytes which excloded trypan
bine were more or less irreguisr in shape; they were

TANE 2. Comparixon of Myocyie Wsrphology Comtractility amd Suining Prapernes wben Suctned u itk Trypem Kue
i Sopousien w5k the Appesrance of the Myecyses in Parafftn Sectioms Sisined with Hemamrylz Esain and
Frematoxy bn Busic Fuckun Pcric Acid Ssein i Subsequani Pheses of Oxygem Deprivation

Myocyes i sopecsion Myocytss o peraffin sectioos
Gevanad spperance Coetractisty Trypan bhoe Hemaxaxytm. m’ﬂ:
o e wryocyws mam cosin sun acad s
O sRodchupacde. Scrmed. Riythimic, Frchenoa No skerationt No optaks of bazic
1 Yarying m lachaisn
freqoency
Sacriened snd Tachyrhythme K‘nﬂ,m Slight, peichy
tackars uptake of bask:
' Sirwmd frgmemanon i fochem,
0 sechows
Eomnoptohe Paxty caffuse
wpaks of baskc
Upaks ko the
Iregoler tisvers
bands ad I the
Il portions.
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Flg 2 Photomicrograph of fhee myocytes in swxpemion
Two on the right which are connected with toeraend
disk contracied rhythmically with sbout 30 bees/
mtante. The third from the right revealed tachyarmit-
mis in the upper end. The fourth from the nght ¥a
contracted and showed about 10 Frregutar beats/miose.
The round pycnonc myocywe on the kft shoned
contractions and was stined with trypan b Phoe
contraxt microscopy X 390

Fiy 3 Photomkrograph of a crdnc myocye B
sexpenslan abort time before bursting. It fs cooee?
and swollen, reveals vacuoks and hrregaler st
Mmmwﬂhmmﬂd’ﬂﬂ“’“’:
plasma membrane. The right trrmimal porion ¥8

bradyarrythe

Fig 5 The same myocyto about | howr aftes bunteg ¥
b pycnotic and dark, due to trypan blve peneriie
Lowered condensor X 403 (Figs. 3 4 and 5}

shortencd and swollen in tho central part 0
sometimes sphenc (Fig. 3). Theze cells atso showed
{ritrasar ic, often b ty located
vacuoks, and irregularity of the croes stristions &
well a5 surfaco blebs which incroased in sire Wib
time of observaton. The coatents of thess bids
appeared to be granuhar and/or gaseons.

Rhythmic contractions of the mvocytes — up 2
60 bemts per minute — were noted. In odf
aperiments, all rod-shaped myocytes made 00
uactions at one time or another if the observation
time was only long encugh. In some instances, coff
Q0 contraction per several minwtes was recorded
‘With time, the contractions became gradmally more
frequent and the rhythm less reguler Some
myocytes displayed prematre contractions, of
axtr chanacter 1 of the el
thythm With an increase in the beating freqoency




124 irregolarity of the thythm they sometimes

{ te myocys covided by swollen medal seg
neeks, a0 had an wrcoordmated rhythm, Someti-

ours end indistinet and the surface bicks rume
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revealed mxruscopically only few rod-shaped myo-
cytes, the mafority of the cells being more or kss
altered, as described above, No rod-shaped myocy
tes were seen aflter 60 minutes of N2 exposure.
Light microscoplc examination of sections of
panaflin-embedded myocyte peliets showed, when
staloed with HE and PTAH stains, that the
appearance of the undamaged myocytes was quito
comparable to the conventiomal morphology of
myocytes In tissue sections, while the altered
myocyles were shortened, swollen or rounded,
showing homogencous blebs. The sarcoplasm of the
damaged myocytes was cosinophilic and more or
Jkss homogenous and hyalinized. Uptake of acld
fuchsin was noted neither in Intact, nor in darmnaged
myocytes. Sections stained according to von Kossa
showed no intracellular calcium even after one hour
of axygen deprivation. Sections that were fixed and
embedded immediately after the harvest of the

technique, showed most distinct werimson red«
stained myocytes when differentlated for 30 and 45
seconds in solution C the stain intensity could
however vary among slmultancously stained sec
tions of the same myocyte peliet. Sharter processing
time resulted usually in overstaining of the myocy
tes with basi fuchsin, while too long differentiation
in solution C resulted in their decolorization When
ootimally differentiated, the rod-shaped heart myo-
cytes had become yellowish Le. and
mvmlcdon]ynrﬂylmh:llmﬂuptnkcofhsk:
ﬂxdnininpuinudcnrmmd/orinlbemmlml
mﬁommehuz-pparmmmdmgofmw
lakm.Some:horMmUmmyocytudwwad

thickened and red stained contraction
rounded

DISCUSSION
Isolated beating cardme myocytes from sdell i
have been recommended at an experimental tod fr
blochemical and ultrastructural sthudies (Yoo o
al 1969 Gould & Powel 1974 Fanmer etel. 15T
observations on kot

vital staining properties
biue. The spheric appearance of the myocyle s
lost its m detafis was broed

myocytes was incubated
axygen deprivation (f Tabke 1)
of trypas biue

B).
HBFP staining of the embedded myocyto suspen-

don,gpwndtoN;dudnngmlnum,wmhdm
deﬂ:rtowhﬂhdauﬁbedmaﬂy
mfcwmdmpodedhwmmmwh
wmnumbcreveﬂmoreaﬁ:rmminmd
mewheuthumuﬂwmanhn
mmu:beamanﬂnmnaomm.mmmlm
Wgﬂmuﬂmmhi-“pcdhwhhmm-md-
stained, thick,

red stained
60 minutes of exposure

reflow (Kioner et al. 1574 However HBFP
sealning resulted In various degress of vpuake d
basic fochsin in the damaged myocytes, whie 11
undamaged and the necrotic myocytes were

nophllic, » flnding which is In good agreement Wit



the oberrvatioess of Lie ef el (1971). The morpbolo-
& ‘i thh tochn

toccinas fnto the cell W increased by membranal
chanpat, tart when the cois andergo xutolysis, ADP
et and the rexperation e o longer stiralated by

basic fachtin when stained wkh HBFP seemed in
our px Y osCop

1 be conglomenites of mitachondris. The pwelhng
of the cell could be the result of an flux of Na
and H O (Whaken of al. 1974) foliowed by borsting
of the plasma membrane; the btler may be
considered the moment of cell desth. This period ks
probably preceded by & period of ireversible cell
njury which in our experimenty conld agree wih
the period when the myocyte bt severely deformed

v deation of te reticutum.
Kiomer et ol (1974) cbserved comtraction bands,
e celhy, formation of vacuokes and

Pnfln sectiom reahly ke ©p besc fachsin,
ThereSors, many of the myocytes whuch are stained

DX T v pubclopally
Fraancul Ggport was obised froes

oot e iy Kuu::h-fnm.
§o1 sppoxt aad yalmble atvices, aad © Mry Afowmice

Suadherp. Mrs Gun-Brie Sundly
for Mckaical strvice, 204 Mr Siew Tharndd
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PATIENTS AND METHODS

Pattents. Two maje and three fermle patienty, age 32-61
yeurs, suffering from oliguric extracapillary glomerulo-
azthjoprine

al 1574) (Table 1). Renal biopry was performed Inithalty
and 12 ~ 50 mouths later {mmuncsippressive treat

red hypercellularity of the epithelial cells inside Bow
mans capsule

No OF GLOMERULI
39 28 26

Immnofluorescence microscopy was performed @
he prigaTy blopsy from patients A and C amd e waed
blopsy from all cases. Frozen sectiors wery focsber
with FITC-marked rabbit amt-humangiobolin A, G, X
and antscomplement Cy. Controbs with ros-tabelied -
specimem werd abso performed.

RESULTS
Light microscopy Dugnoss of primary dgar
extrcapiffary glomeralonephritls was based wee
criteria described by Jemsen et al. (1974). The oot
fmportsnt  hustologual parameter W that O
number of glomerult with crescents etceeded 50 pr
cent.
In the five cases imvestigated the mumber of
cellulyr crescents in the late beopsies (e after -5
months of chemotherpy) was consistenty rodeed

8
roo% r [‘ l—' N
804
60
404
201
TIMEIN g 23 28 12 40 50
MONTHS
casE A 8 ¢ e g
Qo croscem B hyaimized with crescent
[l owitac croacent Wl ryshnized without crescenm



i
hyatinired
dam:run

hﬂrhl

oo cre

lﬂdn

o

or
Dresencs of
fmmmdy
In
of
hemen
addfition

= RN AR SV M S|

of cafly kg Bowmenes capaete.

m m%wmm mwﬁmm WMM
H k] gs
m Wmmmm mm wm?%

%mmmMMhdmmM mh

Hipa
: wmmmmmw |

1l mmm
ﬁw

' ¥
o 2 e r 22" >

mﬁhmmmm
first and
ﬁun

R‘Bh!nldmn




PATIENTS AND METHODS

Patieats. Two male and three female patieots, sg 32-61
yeans, suflering from oliguric extracapillary glomeruio-

No OF GLOMERUU

1001 20 2 13
%
L'MEIN 9 23 12 40 50
CASE A 8 c [ E
Oro gescent B vetmered with crescont
Il colular crescom Hlrvetoaed without crescent
i
Fiy | The frequency of giomersiar 12 per osat in (nal and lato e ot et

Immunofluorescence TCTOICOpY Wi performed og
the primary biopsy from patients A and C end te wered
blopsy from all cases. Froren sections were fscoband
'ithlTC-mxudnbbhnﬁ-hnnnMA,G.H

RESULTS

Light microscopy Diagnoss of peimary oo

extracapillary glo wis based wo
cniterta degcribed by Jemsen ef of. (1974), Toe most
impotant wn that ox
gumber of glomeruli with crescents exceeded 50 per
cent.

In the five cases investigated the mumber of
cellular crescents in the lato biopsies U e after -9
months of chematherapy) was consistantly refoed

12 18 39 118

hyalmired
mmmrmwmemmmmmmnmwmmwwwmmwm

atwayt smaller in sire than the corresponding laitial
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Fig 7 Owse D jnial biopsy Abundant cresvent
formation with compresion of the glomerular tuft and
chliteration of the lumen of (e proximal coovoluted
mbule whese it armses from the gomero!m (arrow), (ST
ver impregnavon, x 260}

Flg 1 Case D late biopyy 40 months afler od!

In the mesanglum foca! thickemng and siight ypersie-
Hrity s present. Otberwise tbe ghomerulas i enasat
undsmaged. Al the murrounding taboks & M

TABLE | Remal Fimctfon and Immunopathology

Age at miia)
blopry

Time in montha
from 1artal
beopsy

Crestinine
clearance
ml/mén

49

4

&
42

61

2

<1
22

49

28

30
st

«

52

Linear fmmuse depotits

st
74
11

69
42

++



Py S Cam A, ets baopwy 9 months aher matial beopsy
The gomerot and of the

=k x Bowias cpeols m [rosax a3 frequendy
Shuerrad in the ete beopeirs. Fibrrote chaoges ere prosent

Prwsent, these changes being typecal for the
= wopo. (H & E, % 210)

outul jrrterytitin] edema and cefinlar mfittration was
Toutinely replaced by a shight to moderato imarstinel

10 the arteries and ertarsies the frequency of
§ocal PAS-posatrvs hyalimizanon of the vascular wall
"1 gighly mereesed 1n the lris beopeost, but no

microecopy  Immmofinore
xency wis camed ont an the nkiad
Booey of two of the five coses and oo the bne
opres from afl cases (Tabko 1)L Immune deposits
W ere prese n the glomervh from foor of the five
Petamty [n oo cxe (case C) both the Inxtial and the
boe teopey were found 10 be mmnologially
deratree In ooo of the foor cewes (case A) with

murane depotits in the glomerst: both the el
amxd the late biopsy revealed Lnear pattern sk tte
mmdmmmnum& 1.

DAISCUSSION

The purpose of the present work was 10
svahoxte the
Erctund Cunga i kideeys from
extmcaatiary patients with



blopsies from the treated patients was the constant,
significant reduction in the number of glomerular
crescents fn the late Mopsies (Figs. [ and 2)
Furthermore, localted glomerular and crescent
necrosls, Infiltration with palymarphs and focal
hemorrhages frequently observed in Initial blopties
were nover encountered In the Jate blopsies. In one
ante (D) no significant reduction in the number of
crescent was found in the second biopsy taken five
‘weeks after the inftial blopsy bot a third Hopsy of
the patient taken 40 months after treatment onset
demonstrated the significant crescent decrease found
i &l patients. Histopathological changes gbserved
during immunosuppressive treatment is the most
likely explanation for the radial change in the
clinical course of the extracapilfary glomerulone-
phritis (emen et al. 1974) Similarly a tendency
towards dix ance of celtular and of
necrotizing glomerulitis was potoed in the late
biopsies from 3 petients, who were trested by a
regimen of intensive plasma-exchange, sterobds and
cytotonke drugs (Lockwood et al 1977).

The few glomerular microthromboses observed
in the initial as weil as in the late beopsies did
appearantly not cause impairment of rena! function
durmg the observation period. This is in agreement
with Cameron et al (1975) but does not colncide
with observations made by Kinkald-Smith et al
(1968) who described an improvement in reaal
function during anticoagulation therapy in patients

glomerulonephritis.

Parallel with the observed reduction in glomeru-
hr crescents i the lats biopsies the number of
hyalintred glomeruli was somewhat incressed in all
five cases [nvestigated. However the incresse in
these pou functioning nephrons was lower than the
decrease observed fn the number of glomeruli with
ceflular crescents. The treatment appears to induce &
completa disappearance of some of the cellular
cescents In four of the five cases the deposition of
immupoglobulins could be observed In the Iate
blopies, the only exception being ame C, in whom
j_m_munogbbuhmmeqmﬂylhmtmmemiﬂll
biopsy This observation indicates, that the combl
ped {mmunosuppressive treatment {3 unable to
diminats the deposition of fmmunoglobuling in the

fn extracapiliary glomernfonepbritis
(Tabke 1) However it should be noticed, that

AlA

deterjoration in renal funchon was rportad i s
patiert with extracapillary glomerionephrits o
ed by the intermiwdon of the cyiosiztc tremes
being edminfstered for 18 months (Camerom o o

We with to thank dr C. Srux, Ph D, who rpixt o
with slides from one of the initial biopsies o tis oy
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ULTRASTRUCTURE AND ACTIN DISTRIBUTION
IN NEOPLASTIC NEUROGENIC CELLS IN CULTURE

AGE HAUGEN and OLE DIDRIK LERUM
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filaments of about {0 om in diameter are regulurly
observed in normal as well ;1 neoplastic astrocytic
cells and consist of the socalled glial fibrillary acldic
protewn (GFA) (Dah! and Bignami 1975).,

In this investigation we have correlated ultra-
structural characteristics with the presence and
dmstribution of aciin as demonstrated by indirect
immuoofiuorescence For comparison, the actin
distributron of pormal fetal brain cells at various
stages of differenttion was also investigated

MATERIALS AND METHODS

Animals and cell [ines. Rats of the inbred BD IX-strain
(Druckrey 1971) were used. Brains taken from fetuses an
the [8th day of gestation were cut into small preces and
pressed through a steel mesh to obtain a cell suspension.
Secondary fetal brain cells fn colture were exposed for 48
bours to a partially purified protein fraction from sdult
plg brains, which caused flat epithelioid braln cells to
dufferentlate 1010 mature astrocytes. Homogenates of pig
brains were uhracentrifuged, freeze dried, precipstated
with akobol and dialyzed as described by Lim £
Mirsunobu (1975) (abso called gla maturation factor).

Altogetber 13 neoplastic cell lines were examined
Three ocil Bnes (GVIC, NV IC TVIC) onginated from
neurvectodermal tumours induced in the oflspring by an
i pulse of ethy (ENU) (75 pg/s
body weight) (0 pregoant BD IX rats on the 13th day of
gestation. The cell lines were establshed from explanted
tumours as described carlier (Leerum & Rafewshy 1975)

The other type of permanent cell Imes
{BTIC -BT10C) orlginated from fetal bram cells
transfarred to monolayer cell colture sbortly after
exposure to ENU in vivo (Leerium & Rarewshy 1975)
GVIC NVIC TVIC and BTIC — BTIC were
devetoped at the Aax Planck feuttut filr Vireyforschung,
Tibingen, Germany (Lavwm & Rafewsly 1975 and
BTEC - BTIOC were obtaned fn this labortory All
cedl lines were tumourigenic by s.¢ ramplantanon mto
BD IX rats, with the exception of BT8C where attemptx
to demonsinite (Dmourigencity bave so far been negatrve
{>20 cunure paxsages).

Thbe cells were cultured 1n 60 mm plastc dishes
(Cosser Californm) in Eeple Duibecro s medinm (Flow
Glasgow) with & fourfold concentration of poa-exsential
amino acids and 10% heat mactivated calf serum,
pemcililn (50 units/ml) and streptomycin (50 pg/ml), in

mmmmmoo,m.hu:?“c

# humidified
Anmn]mmmhﬂyt:ﬂ-ﬂd(mmmplmby

cells were fixed dunng late log-phase
each cell line, specimens from $-10

ethanol. /n yifw embedding in Epoo 312 was performed
by adding graded amounts of Epon-ethanal miwmes
The final polymerization was curried omt a1 40° C for 4
days. The Epon was then separaied {rom the plasix ded
by bending the dsh. The cell monolayer remumed ju e
Epoa layer and could bo viewed in the Epon shert witha
phsemnnmmhmwpe.thwb:mhdh
electron mucroscopy were marked, and the sord 1
was cut out with & saw This en sitw embeddrg metod
allowed us to section the cells in a controlied samer,
paralll or perpendscular o the ssbemamem Sectees
were cut on 8 Reickert ultratome Om U3 They ser
double-stained with urrmyl acetate 10d lead chrae &d
cxamined in a Philips EM 300 electron microscopt

Immurofleorescence Serum was tiken ffom 8 pix®
with chromc active bepatiths, containing speafic sato-
diey against smooth muscke (SN A-serum). The e 385
17128 The serum was also ested for mhwchondeis
antibodes and showed pegatve resction SMA-serem
from three other patients with chroaic sctrve hepats
were also Used in order w0 teat the reprodoablay of ¢
results.

Cells on glaxs coventps were washed trbx 82
phospate buflered satipe (PBS), fmmersed i ok
scctone at 4 C for § mautes, and o dried T o
were then covered with SMA-serum dgated [ 10179
in PBS and Iocubated at 37° C b a molst chaer &
30 minutes. Thereafter tho were yubed
m:unmamPBSlMLmdfmnmmuWﬂ”
in & 1.20 dilutson of gout ant-buman-globaln fectt
weln confugate (Do
Denmark) wached throe times f PAS and cxoesdd
of the congugate with @) PBS or pormal human re2!
SMA-serum neuimalized by absorption with bomce
13 of smooth mmsele from rat stomach, #od O AP
mmune serum (rabbit ant; human IgG Rebvirpiolt
AG Germasy). Al these wsts wero pegane 3ad B0
ondy low background {fnorescence.

RESULTS

Transmission electrom microscopy These lmes &5
myfmmuﬂhmwm'w
pettern and many pied upe foa. By HH
mh‘owopytbee:lhnmpanlyllﬂ-ﬂ"mm
tlender cytoplasmic processcs, and partly 080
epitheliod, with short processes {ses Leerum ef &l
1977) Guant cells wers often seen The histologia!
P of the corresponding solid tamours, &
well a5 other buological characteristics, is given I
Table 1 The 3 V-ies and the 10 BT 1S
:howedu:enmcchnadaﬂ-bbf
shape of the pucks
wnhhrgetndmummmdcuwmmchmnﬂm‘
nmrthnnuclarmvdopemdlmused:hco‘“h‘

were flied for one bour

37°C.Wu1'\ndfoc 10 S
cacodylate buffer (H 74 at e buffer (GH with
mmml%ﬂazonﬁ’m The mhtochandrk

74) and
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between histology ploidy and the dufferent compo-
pents of the cytoskeletal system.

som of octin by
Sccondary fctal rat b cells (18th day of
sutahon) were vesogned m pocmal cootroks.

Gesaing mmly of ghaiks oefls. te round ol
boces and loug cyloplasmoc processes. 1o contrast
0 seoechary fetal bam cells (soc Haipen & Laerum
1373 b) there was a roducuon of macrolkmests i
e penpbery of the cells. excrpt for BTIC and also
TVIC where the srees of atiachment 1 the
ot comtazned

bundies (Fg 7} BTIC was oot

Figs 3 9) Otberwrse hers %8 no cormeletion

Thess wers and
dumal, bundies of actm-posturee

conformal with the microfltament band
Tex x5 obeerved by TEM (see Gabdvat! er af 1973
Mchutt et ol 1973 Tremcher & Hotbormw 1976)
After two days of expostire 1 g mattration factor
the fetal brain cells had undergone morpboiogxcal
d:ﬂmhﬂmhhwcﬁ.hlmlhnmn
bondies had doappesred from the cell bodwes
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Fig | NV1C psriaorms cils b cofture: The cytoplom
oot Gotgs conpieres, Mty free nbosornes, scame-

endopietmane rencotum, 10 nm
farerts rad mucrotobules X 13,000 Losert chows ghal
Piae1 (10 28} azed ancrotobekes b te cywplasmof 0
KYICe x 128,300

Fiy 2 ANYIC nearmonsa cefl w ith branched macrovil
n e sarfice X 22500

Fy 3 A NVIC paomoma ofl conmning soall
(rophmarc veocks, which are opecally monerocs
domg O cxil marpn % 41 600

Fa { ABTSC all m e, The cytopienm
ity % faw whont rocrorsbubes {arrown) % 50 000

Fig § Sechon troogh the regaoa of & BTEC celi close
- tesstwineny Nemneroos Joog macrotobils are seen
X 44000

Fg 6 Nomercw ancromboles rroundog the cen-
TokmaBTIC oA x 23,300

Fa 7 Muroffierses bandles m the cyiopiasm of &
ITIC adl x 23,000,

Fig 8 A BTIC cdl conummg pomeroas 10 am (ghal)
Sty i e cytoplam x 56 700

Fig # A GVICqhoma cell m cuttore The cytopiesm
duplers o frw 10 mrn fitanes (arrow) X 66 000

Fg 10 Aam m colturd cdis demoosmand by
e foorescmos

o) Sacondary feat brara cells, % 500

 Sacnedery fetal brax cells 48 hoars atter addituon of

hﬁ:nnmmwdwﬂm

x

QGVIC muxed paoma cedls, and

D BT4C o wah mrong permrcker Cywphmc
500

© ETEC cells Wt 30me acon bundies, x $T0
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Ofien the strongest faorescence wat found around
the puckews s a perk-nodesr babo Positne fluore-
xence was commonly alo som Over the nuckeol
@y 100
Cnmgm:dmmyfnﬂhrnrﬂh.m
t:uihpooe-ﬂkwunmhmﬂh‘mhh

with ack of bundles, except that they had a more
strongly floorescent pan-nucker halo

DASCUSSION

Utltrastroctural  chamactersvs of mahgnam cells
have been extensrely stnded with trantmoroon
eiectron muroscopy {for revow sec ¢ g, Haguenax
1969 and Bbberk 1976) Thm also apples to

Duffell et al
1963 Kumanishi #t al 1973 Raimond] 1966
Lantos 1972 and 1977) or m cell cutture (Benda o
al 1971 Sipe et ol 1973 and 1974 Kroh et al.

mon, &3 earher observed by ather workers (Krok o
al 1973 Spearad 1973
In
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Furthermore, Lantos (1977) in a study of solid
tumours found that undifferentsated astrocytonias
possessed Many microtubules, but very few glal
fiaments This author also observed an increased
amount of glial filaments in highly differentuated
gliomas and correspordingly few microtubules. It
was thus claimed that in solid ENU-induced rat
Rliomas, the ratio of microtubulkes to gha filaments
could be used as a criterion for tbe degrec of
differentiation. In our cell lines there was & certam
tendency towards such a relatronship altbough the
correlation was rather weak (see Table ) The high
number of glial filaments seemed to be correlated
with a correspondingly high degree of ancuplofdy
Since the production of glial flaments /n vitro may
depend on culture condrtions and tends to increase
with the period of time the cells are kept 1n organ
culture {Sipe ef al 1973 and 1974) quantiative
estimates of glal filaments are of lunited value

Normal glual cells generally contain fine parallel
bundies of microfilaments at the base of the cells
inside the plasma membrane (Brunk ef of 1971
Wesseis et al 1973) The organization of microfila
ment bundles as well as microtubules in cultures of
fetal brain cells may ako depend on the differenta
ted state of the cells In secondary cultures these
cells ars mainly of a (lat epsthediold (glia! precursor)
type, but can be induced to cifferentiate to an
astrocyte-ilke phenotype by various menns, such ay
cyclic AMP (Moonen et ol 1976) or a protein
extructed from adult braun (Lim & Mitsunobu 1575)
Ths keads to & rapid re-organmation of the fament
system in the whole cell Mcrofilament bundles
almost disappear from the plasma membrane pear
the substratum, and there 1s also a similar decrease
1n the perikarya (Lim et al 1977 Haugen & Larrum
1973 o)

In neoplastic cells microfilament bundles are
eriber reduced in number or totally absent (see Tabie
1) By un fl ding reduc

a corT
tion and parval loss of actm bundle structure was
serm {0 the pretent maligmant neurogensc cell hines.
Instead a dufuse often strong fluorescence was
found which tended 10 be strongest around the
rachens. When microfllament bundles were obser
ved ey were irregular ie. not orfented in paraltel
as in Dormal cells. The diffuse fluorescence is in
accordance with pbseryanons in other ool systems
updergoung malignant transformation (Pollack et af
1975 Wickus et al 1975). It has also been shown
that the Joss of sctin bundles b correlated with
acquisition of anchorage lndependent growth of
vh]lymnx‘l'ozm:ddh(ﬁﬂzckdlﬂin 1975).
'l'benmucnrrdnbnhubamdhcalydanmn
mdhye.\oa.roum}am@y(udluu«al 19731
Hcmtrﬂnmmunnyzhenmcpaﬁ:mwu
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scen when fetal brain oolls dfferestiud oo
astrocytes, this phenomenon Tppears to be mare
correlated with cell morphology and not wih te
peoplastic process itself Thos s also in syreement
with our findings m neoplastic cell lines, where th
occurrence of microfilament bundies appeared 1 be
correlated with cell shape and the relsthe s of
anchorage to the substratum. Thus, rounded g
like cells had a complets lack of acthiy bundes 18
well 25 microflament bundies by TEM whike iz
cells often contamed both. This is #lso in acoordanct
with a report by Willisgham et of (1577} bo
concluded that the distribunon of mcrofiament
bundles 5 related to both adhemvensss © e
substratury and to cell shape. Recently Tek o ¢
(1977) found that astrocvtomas showed enchuaced
expression of actin as comprared to norrm) 00
tex. This was partly confirmed by oor obanstoes,
where malignant cells had a ytrong pamdar
g roued i

In our experiments cedls which were
shape demonstrated fewer and shortst mironis
than the cells which were flatier and polymain
This i in accordance with the report by Arisiler f
al (1975), and Edelman & Yaharo (19761 T
msformedoﬂhmnmhedmre:m::nnj
croasing cytoplasmic mucrotubules. “«
(1977) also reported that the aroa sarroom@ing be
centrrole contamned very few microtububes, bt 08
could not be verified In the presest sdy (e
Fig 6).

Apart from this, there seemed (o be po %0
correlation between infternst onganizston of the o
and different biological prrameters such ss pied?
histology and general growth patiern Dnfferent
morphological vanans of normal ;s well &
peoplestic cells appear to be characlerired &
corresponding changes of the cytoskeleton compct
potntmg 10 thelr mportance for be Fegulanod o
cell shape However when directly comparable &
types are invesugated, the differences betwe®
pormal and peoplastc cells in culture seem 10 b
more quantatrve than qualhative.
-
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rat peliets (KFK 7312) and drstilled water to which | gm.
sodium per 100 mL was added

Control rats Five cottrol rats were given ordmary rat
pellets and tap water for the same bength of time. All rats
were placed on wire neting to prevent contamination
with sodium from urine, faeces and litier After four
weeks all the rats were anaesthesized by intraperriioneal
Injection of sodium pentobarbital 100 mg. per kg body
weight, and a left-sided nephrectomy was performed.
The kidneys were instantly frozen in Bopenthane cooled
10 — 160°C as previously described (Morgaand [976). 4
pm serial sections were cut from three zones of the renal

alternately for mor enryme |
stodies The enzymes investigated were non-specific acid
and alkaline phosphatsses and succinate dehydrogenase,
The morphologxal and his,ochemical methods used and
the morphological basls for dividing the PCT into
segment | the tramutional zono and segment 2 were the
same as those previously deseribed (Worgoard 1976). The
scale for semiquantitative grading of enryme activity into
slight or heavy in both experimental and control kidoeys

was identical with the scabe previousty wsed (Sapaerd
1976). As a check on enzyme reactions b the conrdl
group all results were compared with 52W section frow
the pormal kidneys previcusty dacribal As the coordl
kidoeys [n this study sppeared identical v &
previously described normal kidneys, tese were mal s
normal oaterial in this stody From esch kidoey 3§

coenzyme Qo was sdded to the incuhanos medno
Undersen & Hver 1973) and seria! sechoes et
alternately [ncubated {n medn with and AL
wmzymteaTbemymenMduhdmm
were then compared. Addrtioaal frozen sections froe
ansysmmlmdwhhHmmynn-Eushmhi

microscopy control.
The results were analysed statistically vsng the fowr
fold table test.

TABLE | Mean Falues of High Enzyme Acttvity In Different Segments of the r’g' Abbresiations a3 b Fig 1

Acid Alkallne Soccssts
Ph Ph Dehydrog N
008 segment mean SEM N mean SEM N mean  SEM
1
A o 0 5 8 88 2 100 s
Super B g 37 S 70 ;g : :423 ;j i
fical c 2 13 s 67 !
D 4 415 46 46 S w4
4
A 0 s 93 18 5 100 !
Salt Ioter B 3 22 s & (2 3 B ou
deplaed  pdute c 9 35 s 6 16 5 o
s D a3 27 s 54 43 5 25
o 3
A 0 S, 100 3 100 3
Juxts- B I s: 217 : '32 9 3
c 7 44 s s
by L 17 95 < &8 43 S nowr 3
4
A 0 1 100 3 100
Super B 4 16 5 s 171 S a8 |311 :
fic! c 19 68 S FINEY B 6 107 %
D 6 26 5 52 68 5 54
4
A ] 3 88 106 4 100
Sait Inter B 132 s 04 % 11% :
loaded meduate c 12 37 s 80 65
ns D 25 35 s 57 55 5 s 77 %
4
0 3 100 3 100
Q s 40 3 35 35 4 97 2«; j
ey C o 483 2 71 4 Booe7
med D 20 28 2 64 40 4 63 68

Z

g
e,
)
E

o~
b
oo



RESULTS nltbosded kidneys wis identical with that in

pormal kidocys. The twbalar cells in segment 1 had

Stracture of the PCT 1 frecre-dried sections, the 2 graoulsr sppearance, those in segment 2 showed
mdmmhmmmmwm radn] stristion and in the tramssional zope cells

S : g N &%
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TABLE 2. Distribution of Segment | the Transitional Zome and Segment 2 of the Praximal Com ofied Trbale w Sai-
Depleted Salt loaded and Normal Rans, Expressed as & Percentage of Cross Sectiomed Tibales

Number of tnbules
Superfichl rone Intermedaate zone Juxtameduiiary rooe
trans| transd trapd-
Rat seg tional  seg tioml  seg 2 tioml sy
No ment | zone ment 2 ment | zone meat 2 ment! rone meml
1 30 10 60 27 10 63 26 1 3]
Salt 15 24 10 66 26 7 67 26 13 il
depleted 16 23 10 67 27 10 63 30 9 §
nts 17 24 11 65 b7} s | p3] 9 6
18 25 12 62 24 H [1 28 9 L]
Mean
e s B 10 65 26 H 66 26 10 o
2 26 13 61 28 1 61 2 ] 64
Balt 2) 26 13 61 277 13 60 2% 8 6
loaded 4 29 12 59 3 12 57 2 7 e
nats 41 30 1t 59 27 11 62 27 12 61
] 33 1 59 3 9 60 M 12 H
Mean 3]
e % 2 12 59 29 n 60 29 9
Normal Mean
nt value % 28 1" 61 28 12 61 2 9 o

mmmVQMmhmmummmkmhmmmmmmmﬂ
cortical zones The values for the normal rat kidoeys are taken from & previous study (hergoard 1976)

with both granular and stristed appearance were
seen (Fig. 10} The tubular cells at the unnary pole
were consistently granular in appearunce except In
ono nephron in a sait loaded rat (oo 22) where the
cells resembled those in the transitional zone (Fig
1b) In the kidneys from salt-depleted and salt
loaded rats the distribution of segment ! the
transittonal zone and segment 2 exprexsed as a
percentage of the total number of cross sections of
the PCT was similar to that found 1n the normal
Tidneys (Table 2)

Add phosphatase The activity of non-speafic
acid phosphatase in the PCT of the salt-depheted and
takt loaded kndneys appeared of the same type as in
the pormal kidneys, le granuler or spotty
wmmneloa]hcdnuzbanlpnnoflhccdls
Enzyme could be graded into slight or

percen bular cells
[mm::;:tlmmmGnZ(Fm 2). However

430

tome significant dufferences in emzyme activily @
the PCT of salt-depleted, salt loaded and pormil
Kadneys were seen. In salt-depheted kidneys comp®
red with pormal kidneys there was 1 decresst &2
enzyme activity in segment | 1n the ]
intezmedhxemrdcalmmdinmﬂrmm
200¢ of the PCT in the intermedtiate and jurtamede-
lary cortex (Fig 6). In salt loaded, compared wi
normal kidneys, there was a decrease fn ey
activity In segment 1 in the superficial cortes, 1
transitional zone in the intermedixte and
dullary zones of the cortex, and segment 2 in 8
cortical zones (Flg. 6). The only signifiant &ffe
rmmmzymaﬂ}vnybamnnwmd
salt-loaded kidneys was a higher enzyme activity 8
segment 2 in all cortical zones m the sah-gepleted
kidneys (Fig 6).

Alkaline phosphatase As 1n pormal kidneys this
enzyme was jocalired in the brush border of e
PCT In the ealt-depicted and salt loaded kidneys,
and the actrvity could be graded into slight or heavy
In salt-depleted kidneys a few pephrons in the
superficl and intermedute rones, snd in Al
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loaded kidneys a few nephrons in the ntermedmte
200¢ showed shight enryme activity at the urinary
pole (Fig 3). This was not ssen in the normal PCT
Morphologically these nephrons appeared to have
segment | (ype cells at the urlnary poke. The
majority of nephrons however did display a heavy
enryme activity at the urinary pole (Fig. 4). The
enzyme activity pattern m the PCT of salt-depleted
and salt-doaded kidneys was otherwise similar to the
normal pattern with a decreasing percentage of
tubular cells showing heavy enzyme activity from
segment | to segment 2 (Fig. 4). The difference in
enzyme activity between segment | and segment 2
in each of the two groups under test was statistically
significant in contrast to the difference in activity in
these two stgments in the normal kidneys. The only
sgnificant difference in enzyme actwity between
satt-depleted and normal kidneys was a decrease in
segment 2 in the superficial and intermediate cortex
of the salt-depleted kidneys Enzyme sctivity In the
PCT of salt4oaded and normal kidneys showed =
significant decrease in enzyme activity in segment 2
in the superficial and intermediate cortex when
compared with normal kidneys. The only signifi
cant dufference In enryme activity between zalt
depleted and saltdoaded kudneys was a lower

enzyme acirvity mn the transitional rone of te PCT
in the fntermediate cortex in salt-deplated kndneys
(Fig 6)

Swecinate defiydrogenaie As in normal kideys
the actrvity of this enryme was scastered difisedr i
the cytoplasm of cells m the PCT of bath s
depleted and salt joaded kidneys, Actmay cookd b
graded into slight or heavy Addition of cootyme
Qio to the incubation medium made no dfferenct
enzyme localization but there was an iocresst m
reaction velocty Anv differences in the grade of

+ SALT-LOAD
Fig S Dugm o ”.m“h‘ ultary oep
5 scen
bl cels with besvy EeIye sCTEY 20 L

of different segments with beavy sueclnats debydrogenusc acaviy 18
hroms in salt-depleted., normal and salt joaded kdneys A decrost @
throughotr the course of the PCT 1 &ll three grovps of kidaeys. Tob
bbrevations are the same a3 m Frg. 2
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Perxadallery cortex of sak-depictad normal and sk-koaded odneys

Add pheuphairse A decroe m the activity of acd phosphatam 1 comstnly fownd m segmt | and/or the

Aidabne Phesphasere Durreg boct sait-depletion aaed alt-load o Gecveese b cxryrae activhy %3 fowad 1n sepmeot 2.
mmmmmmmwmnwmmwmm;hm
mmm.m-mmmmmhmwmm

Sectingie dtin drogmase Durmg mh-depietion & decreess 1 ewyme acvay was
Wmmmmu-hdummmwumwmmmz
anmmmbmmmd.mmmm 2

sorml kdoeys An DToase m eatyme activity Wit streture of the PCT was
$oond o the tramsoon! e m the misrmedae daring talt-depietion sod
-ﬁmm:ycmcxmdmmmZmnn however the stractore

DISCUSSION gial ahterytions were bt by oorpholo-
The dq:lahnunhm chher st
nmuﬁ.huptm:mmy‘nnlhcw\hum 5‘0'-'-:?\1:;1_.“,
nderachon O Sliiad wodkd st @ 1) T The sty of a sy DT SEmeRtS of she
! qEasn e alerabon o the segmentation of the Al three enzymes

PCT 1n the 112 katney o2 evatuatod in froeee.dray ;‘""“‘Mw&mmmmw ou and
Muzlmmh%’ nme Ume o cogy
demontirabie

£ the differest regments of the PCT Semonnrured. The changes
Scrmexscton of the FCT Tha froepm drpg 220 0 a0l conica) Tyme atlviry were



to lysosomal sctivity and protem reabsorption
(Straus 1962) (Maunsbach 1966), decreased in both
salt-depieted and salt-loaded rats. These changes fn
enzyme activity were seen, however in different
parts of the PCT in the two states (Fig 3) This
would seem to Indicate that salt-depletion as well as
saltload may induce a decrease In Iysosomal
activity and proteln reabsorption, and that the
segment of the PCT volved depends an whether
sodium batance is positive or negative. It has been
shown that acute sodium depletion in rats i
associated with increased protetnura (Toblan &
Nason 1966) The physiological explanation for this
Is unknown, but the results in this study suggest
that a decrease in tubular reabsorption may
contribute to the protemurn. Although no other
histochemical study on the activity of acsd phospha
tase in the PCT dunng salt-load or salt-depletion has
been published Cremsers van Difck (1973) found a
decrease in activity of acid phosphatase 1n the outer
cortex (presumably corresponding to the superficial
zon¢ In this study) in potassium deprived sodium
loaded rats. These results were obtamed in a
blochemical study on kidney homogemates As a
main part of the outer cortex is composed of
proximal convoluted tubules the decresse in enzyme
activity found in the biochemical study seem to be in
accardance with the results in the present study
Allaline phosphatase 15 pencrally accepted as
partkipating in cellular reabsorption processes. Its
participation in  glucoss has been
discussed (Schmidr & Dubach 1969) In thus study a
decreass in alkaline phosphatase ectivity was seen m
all cortical zones during salt-depletion and salt load
This decrease was only significant in the superficial
and iotermediate zones (Fig 3) The changes in
enzyme activity were localized to segment 2 in both
states This decreass in enzyme activity may indicate
that reabsorption In this part of the nephron

Succinate defydropenase 18 lnvoired bn exidaree
metabolism and the activity of this enzyme an be
consxdered as an incdertor of ondave metiboie
mte. Addition of coenzyme Qe to the meubition

in the histochemrally

Therefore, the differences
d n

activity of yirog
the PCT are not due to Iack of coenzyne Qie.
During salt-load and salt-depletion the actrvity of
succinate dehydrogenase was found to increase
decrease respectively in segment 2 of the PCT The
increase In enzyme activity dunog faltdod x5
found in all cortical zomes. Ope may expect tt
changes in the activity of succmate debrydrogenase
may be followed by paralil changes In odduine
Oxidative

boli bolitm in the PCT 5
assocated  with  the of sofmm
(1 einstein & Kigse 1969) (Weimsetn 1970) wioch
kmpom[bkforﬂujdmhsormlnﬂrﬂ
Micropuncture  studles have shown that id
reabsorpton rate in the PCT is unchanged dureg
salt Joad (Horater & Thurau 1968), (Ha skt 19671
This indicates that sodiom reabsorpon in e PCT
doano(dmngcdlninglon:t:rmmnﬂnﬂh
sodium balance. The changes in Rccmate deiyere-
genase activity thus seem unrelated 10 sofmn
reuhsmpdonandm::ph.\m:voﬂoft.hemcﬂbﬂic
changes is not possible at present.

In conclusion Lonatcrmnh-dﬁetionmdi
load leads to- 1) no morphologaal change =
rchuwmmorlhediﬁmummudthcl’g
de)n:gmun-axrdlwdctnngﬂinlheﬂmd
pon specific scid and alkalme phosphrtass
succlaste  dehydrogenase The most comtiX
changes 1n enzyme actrvity compaﬁnsnh-dqﬂ"‘g
lmnltlmdcdudmmmmﬂwd
with regard to the activity of acid phospbatasc

deh: in which the chasges @

decreases during salt load and salt-ck oo It &
well known that stit-depletion leads to & rise in
renin and angwotensin activity Injections of these
hormones ause glucosuna (Barraclowgh et al
1967) and angtotensin has been suspected of causing
o decrease n tubular of glucose
(Hughes Jones et al 1949) The decrease in alkaline
phosphatase during salt-depletion may thus be
correlated to the decrease i tubular reabsorption.
No otber histochemkcal stidy on the sctivity of
alkaline phospbatases dﬂ‘ﬂﬁmﬂnm and salt
m a biochemtcal
deplction has been reported, bu e

20005
enzymenc&vrtynm:lmﬂnrmnﬂmﬂul
nepnmwmmmofmwn
enzyme activity s not clear at present

Thnwvrtmmppoﬂcdbypmi[nﬁ
xferteforeningens Copenhagen
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to lysosomal activity and proten
(Straus 1962), Maunsbach 1966), &

reabsorption
d in both

Succinate defipdrogenase 1 involved i axidiirve
hal and the activity of the emyme con be

salt-depleted and salt-loaded rats. These changes in

enzyme actrvity were seen, however in different
parts of the PCT In the two states (Fig. 3) Thxs
would seem to Indicate, that salt-depletron as well as
sltjoad may mnduce a decrease in lyzosomal
activity and protemn reabsorption, and that the
segment of the PCT involved depends on whether
sodium balance is positive or negative. Tt bas been
shown that acute sodfum depletion In rats is
assocrted with increased protemnurta (Toblan &
Nason 1966). The phymological explamation for this
13 unknown but the results in this study suggest
that a decrease in tubular reabsorption may
contribute to the protanuria. Akhough no other
histochemical study on the activity of ead phospha-

considered as an mdicator of oxidative meabokc
rate. Addition of coenzyme Qo to the inceinon

the differences in the hstochemialy
activity of socdd n
the PCT are not due to back of coenzyne Qie
During salt-load and salt-depietion the acuity of
succimite dehydrogenrse was found to mayesse od
mmmmzdwmm
increase in enryme activity during saltkad ¥
found in all corbaal zones. One mmy expect that
changes 1n the activity of succimte debydrogenss?

m:ybefoﬂowcdbypnnl}dchmguhmdmn
Oxidative in the PCT 5

Therefore,

tase in the PCT during salt-load or salt-depl has
been published, Cremers van Difck (1973) found a
decrease in activity of acid phosphatase in the outer
cortex (presumably corresponding to the superficial
zon¢e In this study) in potassium deprived sodium
loaded rats. These results were obtained in 2
biochemical study on kidney homogemates. As a
main part of the outer cortex Is composed of
proximal convoluted tubules the decrease in enzyme
activity found 1n the blochemical study seem to be in
accordance with the results in the present stody
Alkaline phosph is generally [
partapating in cellular reabsorption processes. Its
particpation in glucose reabsorption has been
discussed (Schmidr & Dubach 1969) In this study a
decrease in alkaline phosphatase sctivity was seen in
all cortical zones during salt-depletson and sakt Joad.
This decrease was only significant in the superficial
and intermediate rones (Fig 3)The changes in
enzyme activity were localized to segment 2 in both
states. This decrease in enzyme activity may indicate
that reabsorption In thus part of the nephron

assochated with the of sodem
(Welnstein & Klose 1969), (}h eimstein 1970) wBch
kr:qnm[blefarﬂddmlnﬂ'pth:md:?ﬂ'
Micropuncture studies have shown (bnt fraad
reabsorpuon rate m the PCT Is unchanged duro
salt-load (Horsrer & Thurau 1968) (Haysler 1967}
This indscates that sodium reabsorpoon m the PCT
does not change during longterm varhtions &
sodium balance. The changes m succisate deyer>-
seem unrelated to sodem

genase activity thus
mhsorpmmmdm:xphmﬁonofﬂrnﬁid‘
changes fs not possible at present. e

In conclusion. Longterm salt-depietion e
load kads to l)wmphobﬂaldnwbm
rehﬁvekngthoftbemﬂ’amtpcgmmoflh
and 2) segment-correlated changes 1n the activiy

nndnh—lmdcdkﬂm}x,‘m;m e
with regard to the sctivity of phospha
dehydr in which the changes @

decreases during salt load and salt-d jon. It s
well known that salt-depletion leads to & e in
renin and angwtensin activity Inpections of these
hormones cause glucosuria (Barracfough et al
1967) and angiotensimn bas been suspected of cauting
a decrease in tubular resbsorption of glucose
(Hughes Jones et al 1949). The decrease in alkaline

ht stion may thus be

mzymenaxmymnmﬂarhnﬂmnlmﬂﬁ

mpnmwwdmwm
enzyme sctvity s not clear at present.

Thit  work -um-ppomdbypmﬁ'ﬂﬂ
i jerscforeunpens Copenhagen
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A RETROSPECTIVE HISTOLOGICAL STUDY OF
669 CASES OF PRIMARY CUTANEOUS MALIGNANT
MELANOMA IN CLINICAL STAGE 1
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kaz abso been seen 1 Norway (Wagsas 1975), where
(e ammual rate of bew cENS rose from aboot 2 per
100 000 populznion m 1935 0 almost § ta 1973
Fg. 1)

bnghest
1935 The change ® &8 oSt siriking for metanomay

OGCHITiNg o e mals trumk and
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uhicred Ho mggegied

Investigations Clmdnnmisvtd.khpopuh-
oo (Efwood of af. 1974 Ericyson ot af. 1976) and

Py abo with thy
(Pukkenes 19772), o0 the Flnish popalytion

FeeFnl years there fas been new interegt
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histological classifiation of melenoms accanng
to Clark (1967) to roatine hrstokogial sectoos
collected from & mumber of pathological kb
Tes?

B. Which are the mam ddffercotml dagrostic

o

C. What Is the incadence of each of the differest
types in our serks and is it likely to reflet tht of
the total popul of Norwegun mel ?

D What is the prognoss of the different types in
our seriey and how does H compere wrth mvestig-
tions from other countrcs?

Clark was the first to point out that in addinoe o
what he called mentigo maligna melanomon, fe. 1
malignant melanoma developed In & katgo m-
figna, (Fig 2-4) there seemed o be two other
dinjally and histologially different trps of

Fig | The age-adjusied t rates of
malignant melanoma in Norway 1955-1973 (from
Magmus 1975)

in the histologieal classification of melanomas with
subdivitlon into three dufferent types, each with a
different prognoms. Typing has therefore become
umportant  both because it has a bearing on
prognosis and also becanse it influences the chiodce
of treatment.

A retrospective study was started in [974 with

the object of ining about 1 000 speci of
melanoma from the different pathological laborato-
fles in Norway

We asked ourseives the following questions.
A. Is it possible to apply the critena for the

melanoma. He rejectsd that the functioml nens
should play any part in the derelopment of thex
melanomas and ntroduced the tenms wsiperfiod!
spreading melanomar (Gg 5-6) and medssr
melanoman (Fig ) (Clark 1967 Clark et af. 1969
McGovern (1970) supported Clarks
clasxification bt could not agres with hit theoey of
histogeness and preferred a somewhat dfferent

Atmemumdwomc«rmrﬁ
VIIth International Hsmentu?-ﬂ C@fﬁmﬂ
Sydney 1972 the problem of termmalogy
provedonally sofved by & compromise (McGorera &
al 1973)

Some different varianons In terminology Xt
shown in Table [
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TABLE | Terminobyy of Malipnant Melanones

Cwkad Lezgo makpm mebenomma. Saperfichl weeadzag Nodular et
949} mebanoms
MeGmerx Meazoon asisg i Het Metaroe aniog £ Nodutar malznorma
(91 chingoe’s pwlicic frockle  premudgmd medsnesls
ydacy tonfs Medanoma, toveav, with Melamoma, mruive wih Meanomm, frverdye,
rean 1912 adjacent intraepedermal Iarsepidennal without adjacernt.

of 3 of pperfical Intraapidaa) component
1913) frackle typs spremding type
WHO 1974 Mahgnant melenor ey m Maligeert mclanoma
(Seldem ot of mehnah, mctudeg

1974

Prwcanoerom.
Hutrhamon n smedynotle freckie

1n this paper the folowing tefms will be vsed
EN

Metrcas from malgmant metanoma (Met)

OWN SERIES
Teectaom

Sccn 1957 the comprbory reportng of Al mahgrant
wours to the Conctr Regnry o Norsar makm o

TesOapectrve rvesizga0on of & part of the Sercs need by
Marwn 11975) winch was bused on 20 2341 cxacs
w‘dnhﬂlwmmmfm 1955~
1

Approtenmaty 1000 et regsiered & PANM and
300 comey regmired s LA whaly (3] aom, ser
Caoncer Regmiry Tiw

covered. however mory thed TS% of afl

Fg § thows e oadiuonsd %oy of kg aechont
from thig tumowns weid BY Nors egtin pathologists The
Seber of pectots depends om tee sorr of e turaooy

sproved 1 be the e0a TOpITNTty T Bhocks.
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Riaboarstalet end sismed o2 bemmcn W/ crytire-
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herum, snd gmiwd withost actew W0 sny cmics)
eformxhon
At fist we bad 10 decde whetbher e SwcDOD
reprmcmied ¢ PMM 10 w0, ferther chemificanon o
LM, SMM, NNMM, or UMM wa mede Owr
Jodrvimal

i b b
0
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TABLE 2 Originol Serie

Histologica! diagnosis No. of cases
Primary malignant melanoma 815
M from : 127
Lentigo maligma 39
Benign nacvus 55
Juvenile melanoma {Spitz nacvus) 7
Other matignant tumonr 9
Orher benign tumour 4
No tumonr 56
Not possible to fudge 199

Tota! number of cases studied 1321

melanoms (Spiz naevus) 13 examples of benign or
mallgnant non melanot tumour were found.

This left us with 39 cases of LM and 825 casex of
PMM  Among these 825 cases, 669 were accordung to
the Cancer Regrstry records, in clinkal stage [ 1e po
sign of metastases had been found at the dme of
registration Among this latter group each paraffin block
contained 2 varlous number of tumour sections 350
cases wero represented by | section, 172 cxsey by 2
sections, 137 cases by I sectiom and 10 cases by 4
sections. These 669 cases in clrmcad stage [ were used to
study prognoass and only thess will be referred o below

Class{fication

Table 3 shows the distribution of the different
types e.g. 86 LMM 259 SMM 194 NMM and (30
UMM Since our cases are selected this distributron
does not pecexsarily reftect the 1otal population of
Norwegian MM

Sex and Age
The sex and age distribution 15 seen 1 Table 4
There are 256 (38 3%) men and 413 (61 7%)

women. The dommating age groups for both sexes
are 30-70 with & maximum at 40-50 years. Thh
approuumately the same as was found by Mapnys
and in several other Investigations (Make 1970,
MacDonald et al. 1971 Hawxs & Fropme 1972,
Daris 1976 Erlcxsort et al 1976 and Pokkows
19774)

Table 4 shows further sex and sge dEstrition
for each of the different tumour types. Most patenss
of both sexes with LMM are older than 50 yun
There are, bowever 12 patients between 20 and 40
years of age with LMM Most men with N\[M ae
abso older than 50 years. Most patfents of both sexes
with SMM are under 50 years of age. Further 18
patients are 6—19 years oid (12 NMM 4UMM aod
2 SMM).

Localization

The regkonal distribution is shown iz Teble 3 It
fs seen that in the male the MM on the trupk and 2
the female those on the leg were the most fremest.
which Is similar to what was described by Mepes
and In several other Wakee 1970
Hauss & Proppe 1972 Frankitn et of 1975 Dn&
et al 1976 Ericsson et al 1976 and Pokianet
19772).

The reglosal distribution of the differest types of
MM is shown in Table 6 It Dfustrates thet
plﬂcnuwhhuﬂftbehdbtbemmﬁw
site. Most of the SMM are found on the trusk or o8
the leg. The trunk is also the most frequent she f¥
NMM fo!}cwaibythehud.()urund:ﬂm&
group of tumours s represented to an amoont of
16~25% in the mam reglons (57% 1n the woibers
regions). Thrs makes it umpossible to compare e
distribution of the three mam types of MM »ib
that of other investigations which do pot mcde
unclassifable fumonrs (Clark et al 1969 wf
AcGovern 1970).

TABLE 3 Primary Malignant Aelanomas in Climical Stage 1

Type

Lentigo .mupnu::hmm.l(u{\l)
Soperficlal

; (NMM)
Nodular malignant melancmsa (NMM
Undudfhdmtummnwlmom(mm)

No of Per ot
ases of total
% 13
malignant melanc-ma (SVB1) 259 »
194 bsd
130 19
100

All primary maligntat metanoma (MM

669

442



TARLE 4 kdlrﬂmlaﬁbhmbﬂc{mﬂm

Of the 669 petients m ctmxx] siage 1 429 wers
followsd for 5 yoars and 184 (27.5%) for 10 yeare.
As reluhvely fow petients were followed any
forther we have ended our sorvival curves mt [0
years The obeerved, and spectfic cnomlbs-
trve survreal rates for the 669 cxxes tn clinkal stags

09 10-19 2029 X-39 4049 50-59 €065 TO-79 49 90—’9“’ o Tuul% of
No. No No No. No No
T S No No. Ne -ch v
M 1 3 6 4 ki 7 2 26 32
MM
F 1 7 10 n 13 14 4 (] 98
M 2 L 21 22 14 11 3 ki 90 47
M
F 11 4 39 37 15 4 4 1 169 653
M k) 6 3 ’ 14 1t 15 1 3 2 7 4
b
F 3 15 14 1% K] 1] 4 1 1 107 352
M 2 3 7 u n ] 3 s t 54 415
L
F 2 3 10 21 13 [} ] 4 2 76 L5
M 10 16 53 47 n 2 16 3 256 333
%x 11 39 42 156 207 183 144 1 5 62 n 100
ote]
F s n b 1 74 57 50 23 4 4 617
% 12 78 191 214 180 133 121 56 10 100 0
No 3 13 44 "y 141 121 4 n 39 7 66% 1000
Tota
% 04 22 72 178 212 181 140 13 5 1o 100.0
Senrval

diagnosis, provided
I 50t beco sufeiog froem MM, The spesy

No % No. % Nowm%
Trook exd mack M 3 ]x f:ll ; 125

Foot a O 8

Lower extremty 161 % = I: 33 3

Ocker + e T s " 1% 3

03

L3

L T 3% 100 PR



TABLE 6 Distribution of Sites According to Eack Hitological Type

MM SMM NMM UMM TOTAL

Site No. % % No % No. % N N
Head 49 57 26 10 53 27 36 2 164 B
Trunk and neck 13 21 91 35 66 34 35 b1 03
Upper extremity [ 7 30 12 23 12 20 15 n 12
Lower extremity 11 13 86 RX] 39 20 25 19 16! H
Foot 2 2 24 9 12 6 10 ] 43 1
Other +unknown
and muhipie 0 0 2 1 1 1 4 k) 7 1
Total 86 100 259 100 194 100 130 100 669 100

€69 patrenls with PRM 0 Clrecal slage | 100 LM 8¢

901 ;‘
3 . MM 869
3 E 80 ez gl 259
t toecic aur vad rate N 1%
3 ¢ pecled survrvsi rate 2
: £ 7o \\
: i
H ~ e nuM 1M
cbeerved sur o rate 60
60
2 4 6 B 10 12 W 18 T3 4 6 8 P
Years after cuagnoss Years siter cusgnoss

Fig 9 Survival curves ilustrating the expected, the  Fig /0 Smnmwﬂummuﬁhumwkmddm
observed and the speafic cumulative survival rates,  uve survival muss of the towa! series (PMM) and

gical type of

respectively at each year up to 10 years after

(relative) cumulative survival rate (R) 13 the rato
mm:m(mmmm@)
cumulative survival rate

R=P

Themmmrehmembﬂhtd(mmm)mmofm
:pedfcmnv:lmmnﬁanmmfoﬂow.upm
(Cancer Regisiry of Norway 1975)

The specific cumulatve survival rates of the
different types of MM m our chassification are
[Mustrated In Fig. 10 In dinxal stage I the S-year
specific survival rate s 983223% for LMM
862+28% for SMM 69 5+42% for NMM

-
+ two standard devistions

444
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0 - Leg 1
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Years sfter disgnosis

Fig 11 Survival curves Hlestrating the mecific cumul
Uve survival rates of 84 of the 86 kntyo ol

0 each beat regron (T»0
cases on the foot are ot {istrated).
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trve servmal raaes of 237 of thw 259 eaperficm! sprwsdiag
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) $63£44% for UMM The |0-yemr specfic
mevmal ;e 5 93 VE23% for LADM
TREL40% for SNDL 61 36 0% for NMAL
a0 76726 6% for UMS The driference m the
farvrval rates of the 3 man types o sigmificaot at

Eachof Frig 11 12 amd 13 iwsivads the survival
of panents wib one pancuiar fpe of MA
xtorthng to the dafferem Tepoms. the ovenll
mpremson s that the survrral carves of MM on the
arm. face and kg be relatrvely ciose 10 oot another
2ad higher than that of petwenis with MM on the
trink Further patsnts » 1 SM3 on the foot have
1 mach worse prognons tan those with the sme
tamour oo the runk NV oa the foot abo bag a
Bomew hat worse prognosst than on e truak of 10
Yeury efier cuagnoss 2 cescx of L3NV on the foor
were, bowever ol abve after 12 yeary (oor

Jr

Modwiar Maligaast kislenorss

%
1.1

Por oewl sanvivaed

2 4 6 2 ©

Years sfier deognoss

Fiy 13 Survival corves Wostrating the specific conobe-
trre sarvivel mies of 19 of the 194 noduler malignent
aelracrns scoxting 10 ech snoonosl repon. (One
ez Joomted to ons of the other repiae b not dhustrated).

DISCUSSTON

The reliahility of the selection
W dimiratrd pesrly 500 ceses for ifferent
renons before arriving ot the $25 spaciment which

We comidered to be hisiokogically proven PAfM
(Tadie 21 However mhmﬂu:gg-“u‘;

The oppoties
Imposbic. W e canoot mistaks iy
fow caem of SN



ie cases in winch the surrounding epidermis was
only present to one side showing no adjacent
preinvasive area.

It is interesting that even though our series
includes 319 cases originally regmtersd as LM we
found only 125 cases of LM and LMM Approxd
mately the same amount we found to be early cases
of ons of the 3 other types of MM and most of the
rest was probably registered by us as bengn
(junctional) naevi.

We may have classified some cases as 1AM
which other might look upon as noninvasive LM
We often found it difficult to decide whether an
early mvasion of the papillary dermis was present
or pot.

Vice versa some LMM could have been classified
as noninvasve LM because the carly mvasion even
when 1t is mulufocal i usually hmited and often
asymmetrical and so may have been Jost when only
a single section of the tumour was present.

The relatively large mumber of unciassifiable
tumours is probably mostly due to the limitations of
a retrospective survey

The Frequency of the 3 Tumour Types.

As mentioned earlier our cases are selected, not
random However the distribution of sex age and
localization In our series (Table 4 and 5) is almost
the same like that in Magmes s sertes. It s therefore
possible that the frequency of the 3 tumour types 1n

Yeurs sfter dmgnoss

Surviva corves [Mustrading the obsarved
mﬁmmuormnmaﬂdﬂm

preiovasive

e
curmulative

oatigoan
mmﬂmslu’ﬂwhhlﬂ

ared

our serles (Table 3) indicates thel m de ol
population of Norwegan MM We do ot find &
advisable, however to compare the frequency ie o
series with that in other investigations. Besides, o
cannot expect the incidence of the 3 pes ol MM
be the same all over the workd.

Difficulites in Hissological Claccification

The mamn probiems of classification torned o2t
first of all to bo the destinction between [AD sl
SMM and secondly between SVM and NMX
Seldarm et al (1974)and Levene (1976) seem tobave
had the same difficulties.

'l'hepmcm::ofufcwbdamdtumurudkhﬂ!
m.iddlaot‘th:cpidexmhl.ummcuﬂlmdﬂ!
j\mcﬂomlpfou.fcmlouofmmourcdklnmﬂ:hr
Tollickes in some SMM made it diffoult in seen
mmdkﬂnsuhhbammctwomlnﬂﬂ
cases we looked for polymorpiia and mirapider
mlmor:pmhu:nswhichﬁvmnudum
whuusnmommcmhompnmw‘hhmﬁﬂlh
mal epitheliotd cells favoured SMM In some of
{hess cases we were Dot abls to distmguish berween
MM or SMM and used the term
This was partly due to only a single il |
section. Clark had the same difficutoes m 10% of
the tumours when oaly 1-2 sections #e¢
ped. However hcnﬂlhadpmbbmin:i%dﬂ!
tumours when at lesst 5 sections were enined
(Clark e al 1975). Our cxpericnoe keads s 0
believe that borderlie cases between LMM 124

SMM may in fact, exist. 0 the dmlstc

histogenetic theory of Mishima (1967) r;;hﬂ'jﬁ
ongimally agreed (frersem o al.

e -n; TCTOSOPE

thould be impossible. fluorescence
findings of Paul & Illig (1976) suggest, howeeet

that they can ocour S
Most of the problems of cifferentmating
from NMM were in cases with a sparse and ot
nymmmhlndpmntmvutwmmwth;
Imotvement of 45 rete ridges on 000 side xd 0~
on the other nde If Pagetoud intraspigermal gro%t

also that there are borderine cascs
and NMM In some support of this
that the survival curve of 58 casss
asymmetric adjscent area
above Liss between the curves of SMM and NMM
Fig 14) The number of cases s small and the
wmlhdmunmth!ofﬂﬂlhndoﬂnotuﬂ:ﬁ

fs the findms
with the
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significans, bt pevertheben could suppon e view
ot the grester the epderoel affinity the bewer is
the

proghs.
WWhen wu sured the Drvestipation we wers
o Caskt beokogil
At first wo found 1t difficnk to use. Howerer af the

Clark's 3 main types senlly do exist, atihoogh sy
tnmoun seemed 40 be barderline cses between
LA sod S}MM and between SMM and NMBM,
respectively  However several of these crses wers
daspfiabis scoordimg t0 Clork 3 Tystem oven wikh
our fimlted mumber of wections

Having now tsed the chassification some years fn
defly rootine work, ¢t B our view that ouly few
mebsnomst sre really sackexifable when scversd
SECUOm art svasiable from each case. In fact, the big
problem f ofum not the cemifiction of &
melinoms bot the queshon Whether 2 mulapotk:
ooy |8 ealgrant o bestign.

Wa have et 184 of the apes 10 &t J Lutie, Director
paibology

Dextribution of Age and L
Ty,

fration of the 3 Tumour

o Clark et el (1969) and McGovern (1970)
found o grester peoportion of LMM in pagients ower
50 years of age than we did (Table 4). Clrk also
foand moet crses of SM in patenty over 50 ywars,
which Wit contrry 4o our findimgs and, abo, those.
of Mojfowern. 1n sddstion, McGorern 3 series thowed
that most ceaes of NMM occorred among patents
wnder 50 yours of s while Clork found £0 dimost
simir distribation of tis type b the two age
goms. Both findings are 0 comtiest to the
domiprton of NMM among older pathents m oor
=y

The regtom! ditribution of otr 669 cases of MM
In ctinkcal stege [ (Tebic 6) b prcrically the zamo 25
that of all 825 MM (nct Thsstrated) When the sites
of our MM clinical stage 1 a7e compmred wath those
in G oostaged sories of Chrk (1969) and of
McGorern (1970), we find that tho regional
doribation of IMM B aimost the ome. Both
Chaerk and M cGorern found thet DIM & alme
squally frequent on the hosd and the ks NMM B
rmwmmmwmmwhm
series cGovern, while the findmgs of C:
oL are ¥imihr to ours. ek e

Thess mentioned shove e
e Bt et et oot heve o

TABLE &, feyck of I esaem of Each Hissobpcal Type

Dermis
e
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exanuned. The method of sedection of our cases also
differs from that of the other two Investigations.
Further the fact that we did not now aaything
about the age of the patient, has probably reduced
our possibility to distinguish between a LMM and a
SMM and between a NMM and a juvenile

1 This will be di d in & later paper

Survival

In agreement with other investigations (Hefte
1972 and Storck & Ott 1976) our survival curves
show that it fs important to follow the patients for
10 years rather than 5 to obtain a correct picture of
their fate. 184 (27.5%) of our patients were still
alive at 10 years after diagnosis. After 10 year the
curves {llustrating the specific cumulative survival
rates continue almost horizontally indscating the

menticnied above (Pefersen et af, 1962) bas esped-
ally stressed the bad progaosis of MM o the foot
However these differences m survival of patents
with MM at various skin regions become smller
when sge- and sex-standardized survival rates are
used (Magnus 1977).

CONCLUSIONS
To the questions we asked oursclves i the

A We are able to clasnify 8] % of the sections we
have examined and 19% were lefi Inclasufahie.
This latter group Is large, partly because of difficat

varfous cure rates In Fig. 9 the specific survival of
the patents In clinical stage I becomes better than
the expected survival after 9 years It &8 tempting to
imagine that thrs fMustrates that long-term survi-
vors have a better immune response than short
term survivors (Kokoschka & Niebauer 1976)
perhaps even better than the general population.

Table 7 shown the 5 year observed survival rates
of the different types of all our 825 PMM together
with thoss of other investigations using the same
csssification. There is good carrespondance in the
survival rates of the 3 tumour types in the different
senes. The progposis of the Norweglan patients
with LMM and SMM i relatively good. This may
be due to the fact that the invastve growth of these
MM was rather limited (early dugnosis?) (Table 8)
but it may also be due to different immune response
of the pateents or to different types of treatment. All
we know about treatment is, bowever that in the
total series of Magmus (1977) 98 7% were treated
»surgicallya while only a sbiopty« was taken from
the rest of the patients (more than half of whom
were over 80 years old).

A Ixck of correlation between survival and a
puﬁa.lluloulmuonofMMhubaenrqnndby
some authors (dllen & Spitz 1953 Huvos et al
1974 Elias et al 1977 and Pakkanen 1977b) A
dafinite correlanon has, however been reported by
other investigators (Peversen ef al 1962, Jones et al
1968 MecLeod et al, 1971 Ericsson et al 1976 and

B. The essential problems turned out to be the
difference first of all between LAM and SMA and
secondly between SMM and NMM We think it b
probable that borderline cases really do eust.
Having used the classification in our daily routme
wkdnm‘tmnedwrmrmpeahtlnreﬂr;l
Um4ymnqunh.hcmuou::maimm
only a few tumours are really unciassifiable
provided that several sectrons are avallabie from
each cuse.

C. The incidence of the 3 types of melanoma 18 i
our study LMM 13% SMM 31% NMM 29%
and UMM 19% Because of the method of seiection
hhmiponibktonywba.berthsnﬂmthe
inddmmmthewmpopuhmnnerhnhm
Dmdlnnlmplthelo-ym:tpedﬁccumnhm
m.rv-tﬂlnto(-thncm'enm)B”}%dulM
786% ofshmlndéll%ofn};hv::l'l'l:;-:;ﬂ
10- e cumulative

ﬂanlﬁcl.nm %mzrmmsmmdml
The overall specific comulative survival mic B
79 3% The prognosis of the 3 types of MM in our
mn:mstovarymuchmth:nme“yﬁm
other investigations and, coocernmg LM 20
SMM appears to be better The 0“-:’;
mm‘mtypeofhtblmmmhuau
bopeless in Norway when the cure rafe &5
60%

Since the prognoss varks according 10 the
b shoald po longer only

1976) According to the wpr
ir;:kl!?::dﬂbd by Cochran (1968) and In the

mgiouh:wthemn‘;:eﬁndmg:
mm,mumny agreemen
mtwmdmmw
(Fig 11-13) Only onc of the hvestipatians

type
ute the term »malignant melanomas, but should try
to ciaxslfy the tumour imto kentigo malign mel
mm,mperﬂd.nlrprudiugwmmlofnoduhr
melanoma.

We wish thank Profemor 0 H frersem, Lusutees of
Oglo spd Dr K Maegot

Patbology Rikshotprtaket,
Cancer Registry of Norway Osko, for belp and sdvice
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THE CLASSIFICATION OF PRIMARY CUTANEOUS
MALIGNANT MELANOMA
AhnspeahSmdyq’éO(baUn‘uChrk:CLndjkﬂﬁM
TOVE EEG LARSEN

Lestitnie of Pathology Unfrendty of Osi, Riksioeptiset, Qsto, Mormay

Larsen cesificrion of PruTAry oot Dbgoent meltnama A propectve of 60
ammT.Lé:ﬂh: dsmﬁ:ubnnimmnducbbl mand. Sect A, 88 431439 1978
A senes of 60

pruoary Eotsoeoks bymeat mebinomet bas bese wowied by senal block tecmiqoe. The
mt’zmmm&mﬁdnmﬂnﬂm‘nummdmﬁu
or orvastre mabynant webssowa sccordmg to Clark (1367 Mo wectoes showes Jestigo maligm {mcte-
soxon) The overtl cemdficaton resutied 0 49 soparfical greadmy madanomes. 6 noduier
mahemat ad § el I ) cams (5X) tere wns
Hoomsmaney betnaen the cesuficstion of the crstil sectson and the ovennll cssfiotion of the
tamour Flve Gacoryimal growth petittn heve bewd postueisd rasgas frem thed of the pore soperfich!
mehmome coorplercty exrrotnded by 8 premtaarte atw buﬁ;mmm‘:’ﬂ;
m-mmmmmm Barderfne caws betwosn
wﬁnﬂymvnﬂ Fesures txch 25 miraepidermal Fageiosd growty of panoir eslly, co-aomance of
conponent M0 WHGOpo changts mdxsting Tmoor regTeson here been
drr.n-:d H w recommoesdied thet ot hext 3 (msoe blocks sbowk! bt taken from all mabigremt
eiacTas W 10 25 men [ dAmeMy and more if the wmoar W Moper

Key words Mehmoms, caifianon, frowth pesiros

T E Larses, loctes of Petholosy Rekahospaabet, Osi 1 Norway

Recored 21 78 Accepled S vi78

h X’b‘lﬂv&nﬂbl%?&rkddm
[ 9.1

mtlynant mebmoma (3131) Thhhﬂndr.d]
algmy LM,

ogo

sections were avadabie, and that this Ggure was
reduced 00 3% when 3 scctions wers avadishie.

MeGorern (1972) fund (et wihere & 3ot
degree of overlep between the three fores of
crih % Gt

m mahghant metnom (KM and noduhar

molpmr manoma DNV Thea thres types
bt rapecingy o good, i bntermeciaw and 2 bad
M\Mnahod:vnmupmmmo{

ln1967an(gum,“hm.m‘
al the mounent and acurae dasdioeson of
m“‘q‘ﬁdmmﬂduﬂm
acoding nrukipe sections of the.
Frozany  Later Clard ot ¢f 1475 stated tht h was
HRposidic 10 dutingoith bers e LM! gnd S
2t lent 105 of the any if only oot of two

Lersen & Grude (1573) made 8 retrospectire
hhxx\edumndynf&”anaﬂﬂ(ndfomim
Overtap betwoen LM and 5310 and aho between
SMAY aad NMM They Jound omny (19%) MA(
which were uncinsifishie. It wes coactoded that
‘hhmmhuymwmehqumm}yuﬂmm
Tosmber {1-3) from et e had bren examined.

A prospectne sty of MY[ by serld block
Wmmmmbmwm
*axwer the Joliowing questions



A. Do overlaps between
really exit? the thres types of MM
B Bmm&wma.mww
same g Wl areas, 0 that classificstion can be
sxfely bated on one or a few sectione?
C. What is the best routine method of teking sec
thaus in relation 10 the macrascople appeasance
50 5 10 obtain an optirmal histokogical classifics

tion?
SERIES
During 1976 and 1977 60 MM were collected a2t
Lstotatoriom for pawloti A/S Owlo and ar the

Department of Patbology the Rikshospits) Qsto (32 20d
7 cases, reapectively).

The 60 specinten came from 59 patients (34 men and
25 women) aged 13 to 85 years (mean age 49 yrars) Mo
patients have been followed for more than 1 ¥ year

METHGO
One thin (max. 2 mm) thsue block wa takep from the

fentlgo malipne | . contlgtons xmetiooa) prokder
Gon of atypica) melanocytes with epiderma) aors
(Rihal Peoldr 1974) eod weth derm] ot ooy

noa imasire SUV Le 3 hectionsd Derm v

stypical {aPagrinid grositel
LMY e as (o lentigo mlygm bt wih oo
dermal frvasion.

SUY e w0 soobarksive SV be Yo
addftional dermal frvaston. The noo-rvastre o afiecs
more than J rete ridgex.

NYA 1o an v asive MM with 20 o a vy
adfacent pon-lnvastve ares affecting not more tan 3 e

UMY e an invastre MM whh an echiufite
adjzcent nem-invasive area affecting more han } e
Tidge. or an adfactt non-fymaht am of sl

ot possible to fudper §e. poor technical quaey &
of the sdpoent epoaTs

cnire of each tumour and sections were
histotogially according to Clard s syytewm. (Clgrk 1967)
The remaindet wus mounted on cardboard and photoy
rapbed A drawing in natural size was also made with an
indication of the postion of the mising block. the
surface formation and varinjons of colour Tpe Jargest
dumeter of each Wmour waz 4—40 mm (mean 16 man.
In each case a serrex of 3-18 (medinm 3) tiasue xes
feach 2 mun tilch) was cut. The slices were embesded lo
paraffin separately and prven contecut ve numbers One
to three sections of cach block wis Hated with
hematotylin-cosio-saflran

Tha cascs were caamined bistologically as they were
Tectived at the aboratories. Totally 492 sectons Included
a Clamiflebl phestie of
This was classificd ender onc of tbe following badings.

unctiondl nuevis e, more or ket reguler prolifers
tion of functiomal melanocytes

Jenctional noevut with anpéa Le cootinous of
interrupted functional proliferation of arypieal melanccy
o3 with epidermal hyperplania and with or witboot solar
chrtosis In the dermn.

an
mating the quality and the quastity of a nop-mvamht

hfstofogical pruTes
SAMAT and NAAS bave been proposed (Tatde 1
srow parters 4 A S completety sortossded T
4 Don-nvasive aren by e
rrowih paters 8 A SMM surrounded by ¢
firvasire dree © a0 extent of T5% of the cromaitrens’
growst parters ¢ A SMM syrTounded by 1 o
frvasive rom © an exnent of 584 of the crommfernr
prowrk papern § A SMAL cuvounded by a ood-
maite arma Yo an et of omly 25% of e

drcumfermen.
grovik patern £ A NA(M whb the compiets Lack of 2

pop-IvATiTe WrE
RESULTS
Tatie { shows the overal] classification of each cxse

accocding to the daminant hrstologcal pctore. It is
e bt AT (he most sections wert chssifd w

TABLE ( Amﬁadcﬂaq‘mmnanMwaluw,/mrwu«(

The overall dagnosts

The histological diagnoms of each twkae Block

of each tomour
— Jamethooal Tout No
Juncyona! npacvus  Nop-mvasre of
mevex  withstypts  SMM S\M  NMM UMM e
Noo ba Ne No No blocks

Teowme Yo %
. [ v PO 7 10
V4 ¥

& 20

251 90 1




S No single section was chrmufied a8 Jentigo
maigma and sccordingly was no case chmified o
LM

The Relationship berween the Various Hivsodogica!
Pactures ix Each Case Tabie 2 fTtostretes the vanows
combinstions of

< »
o KA
s S :‘\‘% -

<
o SEN
SRR

Iy 5

= buck sorroonds

thers was, bowerer a wide spectrum of combined
biiclogioal changm i 18 caes of SMM. These
ass showed an symmetrkal sdpcent pos-
nvasive srea of & varying extension cocrespondmyg
to growth patiern B-D

Pagecid Introepidermal Growth of Tumowr Cells
Redased 10 the Classificntion of the Siagle Section A
mticlactory gradation of Pagrtold growth was
fornd 1o be impoxxibie, The overadl fmprestion was,
however thit most SSDMsectios showed an
axtended and coasidersbio intracpidermal Pageiold

NV,
0,

od orvades
ROk deproermied x 195 oo S 18 8 Papaary derens aptsnizg

02 S\ thore ing the fack of
trmon tracay
RO o the popalary deres v (95 m‘llmm&m:



A. Do overlaps between the three types of MM
really exist?

B I the histological pkture of a particular type the
same in all areas €0 thar dassification can be
safely based on one or a few sectlons?

C What 13 the best routmne method of taking sec
tions in relation to the macroscopic appearance
50 25 to obtain an optimal histological dassifica

ton?
SERIES

During 1976 and 1977 60 MM were coliected at
Laboratortum for patologi A/S Osto and at the
Department of Pathology the Rikshoepital, Osto (58 and
2 caset, reapectivelyl

The 60 specimen came from 39 pathents (34 men and
25 women) aged 18 to B5 years (mean age 49 years). No
patlents have been followed for more than 1 4 year

METHGD

One thin (max. 2 mm) tissue block was taken from the
centre of esch tumour and sections were clasmfied
histologically according to Chark s system. (Clark 1967)
The remainder was mounted on cardboard and photog
raphed. A drawmyg in paturs! tze was akso made with an
indication of the position of the mibsing block, the
surface formation and varmtions of colour The hugest
dlameter of cach tumour was 440 mm (mean 16 mm).
In each case & serfes of 3-13 (medum 8) tissue slices
{each 2 mm thick) way cut. The slices were embedded fn
paraffin, separately and given conseautive numbers. One
to three sections of esch block was stained with
hematorylin-eosin-aflron

The cases were examined histologically &s they were
received a1 the aboratorses Totally 492 sectsons included
[y pr of
Thes was clamnfied under one of the following besdings.

Juncronal A &S, L€ MWE Of fesx regular proiifers
ton of unctional

Junctional paevss with atypla
interrupted ol p of atypical
1t with eprdermal hyperplasm and with or withowt solar
elastosis 1n the dermit.

£ contnous of

fentipo maligna 1.e. contruoos jacnoed prober-
ton of meltnocytes wih epoermal seerky
(Kuhnl Petzoldr 1974) and with dermal sobr tiroioms

non-invastve SMM Le. a junctiond] wevs st
atypu and with in #ddinon intnepidaml poxts o
atypical melanocytes (sPagetok! growthe).

LAY e a3 in lentigo mallgna bm »xh sddewed
dermal nrvasion.

SMV ie as I pon-invaste SMM bl
addrtiona] dermal invasion. The noc-lrredre st alies:
more than 3 rete ndgex.

NVYY e xn invasive MM with po or a very eores
adjscent non invastve area affecting not more thae 3 ree
ridges.

UMM Le ag Invetiye MM with an wockoafote
adjscent non-Invastve ares affecting more thaa 3 rx

w0t possible 1o judgper | e poor echaicl qubly of
an insofficient representation of the adjacent gder
making the quility and the quantity of a noo-inasne
area uncertain.

histological pictures
SMM and NAAf have been proposed (Tabde 21
growth patiern A A SAMM compictely surrouaded 57

» non-invasive ares.
growth patiern B A S\ surrounded by a pos-
hwlﬂvenmtomu@oﬂs%ofmedrmmb’(m
th parpern C A SMM surrounded by 2 poe-
irvasive a8 5 an extent of SO% of the circumferenst.
growth pattern D A SMM gurrounded by & o
Lurudwmmmau:ﬂoraiyﬂs"o!ﬂ:

dreumference.
gronth patiern £ Ami\lvh.hlhem-plarhdo(l

DOC-LITVALITE Arca.
RESULTS
Table | shows the overall cassification of each case

according to the dominant hastological pitare. It s
scen that far the most

TABLE | Wumber of Cases of Eack Tumour Type and Husrologécel Diepacsls of Eoch Tiswwe Blod

Tbeofo each tomour The hustological diagnasis of each trese block
Junctional Total No
Junctional pacvus  Noo-invasive of

mevas  with arypia SMM SMM  NAMM UMM g

Tumour ype N0 No No No. No No No bocks

0 87 253 37 7 410

SUM 4: 6 2 n 10

um: 5 5 ! 3 3 20 38

21 90 253 90 27 492

ToulNo. 60 "



Fap 4 A typaal S\M with ¢ maticoloored sarface, bet
sy & vay merrow polofieied, pemented jaio.
Hrstologxally growth petwen A- Orig. dmr 3 8 cre
Fig 5 A les typal, S\ with &
warfornly wamfBr-
Howlopaly growth peiten C. Oryg dom 4 cn
Fag & ANV wich 2 hyht brown infBrraoed halo 10 cos
mda of the dark beows tumowr (srrow) Howlopaaky
growth paoer E Org dam 25 cm

growth (Fg 1), whie this

pbepomencn way
Wﬂyﬂmhmdhwllmh
soos SV -gections k was, however rather sparse
Emrted.

Hiatalogical Changes v Areas Corresponding to
Cwalmw&:onwkixernmu
A 1976)
mbmnﬂnQas:o!Shﬂl(mqaﬂO—ﬂ
yearg) end In 3 other cases (men 2ged 45-71 yeurs)
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67 WHETAES 0 the KA ke part of the

T BN o o o be reponcie ke e
o the Tanent by Thowing Yo poorest

puderemal flizity sand probably thercfors the jow et

Segree of efferentnton

o
The abweres of LMM from Dhe present series i in
*tn o =

logia) haboruiones that the thodencr of LAV &
very Wow i Dorsay 1 may be compemabie wudh
49% found tn USA 1976 (Kopf of «f. 19771 et
may be cven komer 20 bordarins camts betn e

12D and SN were Sound 15 10 wngk sciion
way draifiod 1 ketigo maligm or LMM One
ShM Incuded sovars! secoes showiag & Bmited

Meskime (1967) sc bordarline ceves, shoudd ot

exise. Toe Modmgs of Pead & Jiig (1976) bodiente,

bowrier tut they o exist A, oeach, eyt

s 10 be stodies by serial biock technioe ko order

:.nuzn bether TMM and 541 teslly wre two
mour {Ypcs or only two cumifstttions

gprowth peniera br SMM and NMM stroac the
mporizact of uking semioot I & way which vl
aach purtknbir pittera.

Fig. 10 ormaes tvo vars of ok

blocts from & M wih & doeoesry of ez, 25 .
A 3 cron sackom x0d 1) ) trom section and 2
Tectiom M A nght angle with thiy e
by seems 10 be aqually effecsive. Evidence of
Thae iemited Back of i aclfacent o & pid
growth pattern B s exlly bont by both



tussue subepidermally which might still show some
edema and fymphocytes (Fig 3)

The Co-Extstence of MM with a Benlgn Intrader
mal Componertt This was found in 4 cases of SMM
Further in 2 cases of UMM this phenomenon was
the sole caunse of the difficult classification. The
benign cells were found underneath the malignant
invasive tumour or to one side of it.

Comparisont of the Central Primary Section with
the Serial Sectiors. One of the primary sections was
considered not possible to judge. A real Inconsis
tency was found in 3 cases (5 1%)

Compartson of the Macroscopical Appearance of
the Tumour witk the Histological findings In most

of Pagetold growth. There was, howewr ar
exception from the rube: Clasification as A3 vt
preferred when the non myasive area was nanov
including no more than 3-(4) rete ridges, bt ;m
extensire intracprdermal Pagetoid growth of -
mour cells 1n this area and superficial to the ormne
part of the tumour was present.

Histological chonges corresponding o dirial
(macroscopical) tumour regression. These changs
were found in the centre of the tumour o at te

proliferation of melanocytes was sometimes foad
outside this aree. Such a finding may led ©
confizsion as to whether two separats foct exst 5%

around the central elevated part of the tumour
corresponded well with the overall classification as
SMM (Fig 4 and 5). The apparently Iack of such a
halo did pot, however exdude this duagnos:t, as a

NMM was mostly uniformly coloured, and sn
uninfiltrated pigmented halo was never present (Fig.
6). White, more or less scar like areas indcating
tumour regression were found among SMM oaly
(Fig. 7-9). The co-existence with a benign intrader
mal component could not be recognized macrosco-
pially

DISCUSSION

Because of the short observation of the patrenits no
conclusion can be made about ther survival
Progriostic problems will therefore not be drscussed

The refationship between the non {mvasive and the
imvasive part of a MM The present series has grven
the opportunity to investipate only SMM and
NMM

The variable extension aof & pon invasive area in
mkmiscorrapondswﬂhtbedxﬂ'mtmamof
»fleld changes found by Cochran 1968 Further
mmwhwmbnmm
mmdamcyizmddavEEOmtﬂnofmrmlfmmc
ares [n which the tumour situated until first
Imommm;\mbﬂllmﬁtyhmuthe
" « This is also in agreement
‘Mmmmﬂmlmﬁfhl*ﬂﬂl

misdiagnosis of SMM as N[ or vice Vst
beu\neofdsu'ncﬂono!dzhcrmnd}aoemw
dermal area or a dermal MM component Wi
peath an affected epidermis. It s therefore impef
tant to be awsre of these changes.
Sudldunxuwm!aundm7mto(60wﬁ
(11 7%). This corresponds to the findings of Lik
(1972). The figures showkd, kowever not be ke
loomiomlyubathmhmnﬂﬁnmﬁ-
The co-existence of a benlgn mekanocytic compo-
ment Evidence of benign proliferation of melasiocy
tswu{oundhuhemn-mvuiwmhf's*\m
and in 3 UMM Noneo[thauamhldlbﬂ“ﬂ;
dermal compooent This was, bowever found m
other cases (4 SMM and 2 UMM) mw:!
Wor.mmmmmmmmﬂ“
Wcsa(IBJ%waﬂcﬂnmwdlz
exisioat ntradermal benign componeat 1 6 of

Latter figure i8 in agrecment with
coes (10%) This ol (1969) whilt Cochran

ceils a8
1972, Reed et al 1975
uch

elapocytic  tumoar the pacyus
l111953 Cochran 1968 Clark etal 1969 Clark etal
1975  McGovern 1972). However pether the
sbout & preepstent benign
finding of 8 co-existeat
bmlanwmponanmmﬂhm:mnhw
sis. The two tumowrs can have developed from
nrxmllmdlmmninmenmcnuu!hemm

tume or subsequently
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DOC-LIVRITY € Arfe commegpondmg 10 *S% or Jem of

betwetn SMM and NADL Tre sindy of 2 mach
RIge W wiih a ong foiow-up of The p
maght reveal sbether one at the chssifiestion of
MM %1t growth patiern C and D shouid first of all
797 Miztrot 10 the N3 he part of te mmonr
Tis mukt e ot 0 be fopaniie for e
sl of the patem by howoy e pooret
paderrd affindy and probably therefore the low est
Segree of &flerentuton

T wheente of LM from the prvset sencx &
syrectent % the experiencs of other
fogxal hbortores tha the ioodente of LMY &
47 low 62 Rerngy It smay be compurable ok
49% found o USA 1976 (KXay er ¢f. 19771 b,
T e even bovr b s betweey

of bopenesis caimed by
Makime ({$57) vt bordertine cecx -
exbt. The fiocmga of Pesd & il (1976) toticase,

S/owth patiern bn SYIM{ eod NMV goremes 1he
aporance of uking sectious o & Wiy which will
demonsiraty each perticotsr patiém

Fie. 16 Rosmna two ways of
bh&aﬁmn\m‘uh.md:mu“umm

3 crom sections and b) 1 aoas section and 7
wtions ¥ 2 TED angle whb 1k ™o
wethods weams 0 be equufly effactive E“’“"’ o
uwuam.ﬂw“m‘“mmh
FUWIh peen B emdly kot by beth methods
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HFr 10 Two different ways of taking sections from & MM The

o D E

foa of the various Listalogkc pictures ¥ te

different growth patterns of SMM and NMM s ithetrated

This dots not matter a5 these casas should be
claxsified as SMM all the same Evidence of the
presence of & small noteinvasive area in growth
patiern D B also easily lost by both methods This
will Jewd to the misinterpretation of 2 SMM ax 2
NMM Ia my opighon this & not very serious as
those cases are [kely to behave like a NMM

1f the umour dismeier Is 25 mm or more, one
should 1ake mare tussne blocks. In order to get the
right impression of e growth pettern of a
particular MM the tissue blocks should include
areas with a visible, nort inflitrated, pigmentsted
halo corresponding to a LMM or a SMM as well as
areas without such a halo which usually correspond
to a NMM-ike picture histologically Ome shoulkd
avosd scar-like ares indicative of tumour regresu
on espechlly if they aflect the periphery of the fu
mour because such changes often make twmour
clastification difficolt.

The comistency of the dassification of the central
cross section with thar of the whole nimour A 5%
focousistency between the classification of the
central qross section and the overall clagsification of
the tumour seems acceptable. It must, however be
wdwmhqmbﬂ.bazmetbeniuhmﬂ
Womannutadmklbepom‘bﬂhythnthc
G mummnbcmhriﬂ‘l-ﬁ-bﬁm‘dyh‘dbm
ade blindly Le. with all 492 sectiony mixed and
shuded T e ronioe otk of the

work Ol
mmﬁ'mrﬁ;mmL Ono did

{herefore Dot want to withbold & more correct
dhznoﬂlhanlhepﬂmmwdmme
section for more than one o & few

CONCLUSIONS

The present study has shown that

A. There & a histological overiap between SMM
and NMM due to great variation in 1be extension
of the sdjacent non-rvasive ares of superfical
spreading type. There 13 no overlap between
(MM and SMAM Ths conclusion must be
wccepted with caution becanse the series 13 smull

B. The bistologiosl picture in the primary centl
croms secrion diverged from the final clssific-
ton in 3 out of 60 cases (5% ). This figure seems

C As 8 routine procedure at Jeast 3 tinue bodks
mculdbemkmﬁmnhmwﬁh-dmupw
25 mm. Extra blocka should be taken whencver
e diameter 5 more than 25 mm. Arcas with 3

Afles 4 C & Spiz S Metanoma, diagoosts wd
Cancer 6 1145 1953
feation of mait

baology of the thin, Tbe
don, st e vol VIIL Rergamon Press, Oxford
1967 pp 621647

WK From L Bermardm, E 4 & Mikm M

Clark
C  The hismgeness and bologke behavior of

primary human malipnant_metaoomas of the ekin
Cancer Ressarch 29, 705-726 1969
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of the varjous plctures 31 ¢

different growth patterns of SMM and NMM 5 fllustrated.

This does not matter as these cases should be
classified a5 SMM all the same. Evidence of the
presence of a small nos-imvasive area in growth
pattern D is also easily lost by both methodt. This
will Joad to the misinterpretation of a SMM st 2
NMM In my opinwon thus is not very serfous as
those cases are likely to behave like 2 NMM

If the tumour diaxmeter ts 25 mm or more, one
should take more tissve blocks In order to get the
right impression of the growth pattern of a
particular MM the tissue blocks should inciude
arcas with a visdble, nominfiftrated, pigmentated
hato corresponding to & LMM or 8 SMM as well as
areas without such a halo which usually correspond
to a NMM-like picture histologically One should
avoid scar like areas indicative of tumour regressi-
on, especially 1f they affect the periphery of the tu
mour because wuch changes often make tumour
claxsification difficult.

The comsistency of the classification of the cemtral
cross section with that of the whole tumour A 5%
inconsistency between the classification of the
cenitral cross sectron and the overall classification of
the tumour teems scceptable. It must, however be
sccepied with caution, because the series b xmall.
Further one can not exciude the passibility that the
ﬁ(\nemlgh!havcbemhrtcrifdnnudyudb@
made blindly Le with all 492 sections mixed and
studred randomly This was not done because the
es represent part of the routine work of the
boratonies to which they were seat. One did
therefors not want (o withbold a more carrect
diagnosis than the primary ane besed on the czntral
sactian for more than oo to & fow weeks.

458

CONCLUSIONS

The present study has shown that.

A. There {s a histological overlap between SMM
and NMM due to great variation [n the extentio
of the adjroent nan-invasive area of superfiul
spreading type. There 1 Do overisp betwess
LMM and SMM Thss conduslon must be
wmgtadwhhuuﬁonbenm'h:m'bhmﬂ-

B. The histological picture in the primary centnal
crots section diverged from the final csifics
tion in 3 out of 60 cases (§%) This figure seems
screptabie.

C. As a roatine procedure at Jeast 3 tirsue blocks
shauld be taken from MM with a dmmetet vp 0
ﬂmmEnnHOdwa’mth
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MATERIAL AND METHODS

Pattents

This study comprises 59 consecutive patients from the
department of urolpascal surgery suflering from vanous
prostatic disesses. Thirty patients had untreated carci
noma of the prostats, 17 had benugn hyperplasia and 12
patients pon specific prosutitis. Thurty patients wath
untreated carcinoma had a full clinical examination
incd determi of the ESR of
the skeleton bl with booe b 7 renal
function tests and urography and determination of the
scd and alkaline phosphatases The patlents were
grouped according to the classification glven by the
Veterans Admt G ve U Re
search Group (Mellinger 1965)

Trmrectal aspiratdon bropskes of the prostate was
performed with the Franzén instrument (Franén et af
1960). The aspirates were used for | FCM amlysis and
2 cytomorphatogical examination

Flox G rometric Anah siy

The aspirated material was washed once 1n TRIS-
EDTA buffer pH 74 at 4° C After centnfugation at
200 g for 2 munutes the cells were prepared according to
the following detergent technique described by Findefm
(1977) The celis were suspended, stabmed and kept at 4
C 1n the following soluton. sodiem atrate 1000 mg.
ethidium bromide (BDHJ 10 mg. sodium chiorde 584
mg the detergent Nomdet P4D (BDH) 300 pl. RNase
(BDH) 10 mg destilied water to mabe 1000 ml pH7 6
By ths procedure cells are scparated naked nocle
obtamed and stuned The RNA hst been digested by
RNase  After flltrauon through a 100 p fiter ths
method resuits in a suspenston of single nucier the punty
of which was controfled under the microscope

After renewed stamnimg for at least 10 mmutes the
nucler were amalysed in a flow  mcroffuorometer
(Cytofluorograph Brophysxs Inc) The sgnals were
softed and stored tn a DIDAC (Intertechruque) mult
Janne! anslyser and presented as & piog of the number of
messured cells against the relatrve fluorescence intepsity
(or relauve DNA content) on & chant recorer The
akulaton of the percentage dutnibution of the vanous
cell populatsors was performed automatcally by mtegra-
tion on the DIDAC 200 Noa sumulated human
ymp were uwed &5

From esch sample between 17000 and 100 000
pucker (on sverage 50 000) were anslysed The whoke
procoure mchuding prepambion. staming and massunng
could be compieted withm 30 mmuter

Crtomorphological Examunation
The aspirates were ar-dned, stuned according to the

_Giemsa method and ctassified according
M.LL.G;“;‘:;JM?:WMEWI(WM 1971)
mesmk arcinoms comprnses cells with marked
maclear aypa with prominent nuckeols  decreased

cywpusmﬂcmxﬂﬂ!rlﬂomdoﬁm

tion (well, moderately and poorly }is based on the degree
of ceflular differentiation and wop
ex formation. In benign hyperplasia, epihelhal sggregr-
tes, often showing boneycomb structure are found
whereas i prostatitis a mixture of benlgn eprihebal celis
and infl Y eclls e neotropil
sranulocytes and lymphocytes are scen

RESULTS

The DNA analyses in the 59 patents are summarn-
7ed together wath the corresponding histograms in
Table | Stages [-]] with cancer coafined 0 the
gland are included fn one group us are the stages
MV with carcinoma extending beyond the gland
of with metastases.

In 31 patlents. one peak in the diploid area, &5
compared to unstmulated human lymphoyes,
was observed. The simultaneously obtained smears
10 these patients revesled both beaign and malygant
cells, Fourteen specimens could cytologially be
characterized as benign hyperplasix and 10 #5
prostatitis. Seven patents had carcipoma cells. The
cancer cells were well-difTerentuated in J and
moderately differentuted 1 4 Colurnn 2 in Tabie [
comprises 10 patients with an additiona] somll
fractions of tetraploid celbs (tess than 10 per cent)
The cytomorphological pattern was undsstinguish-
abie from cases with only & sugle diplord peak. The
cancer cells were well-differentiated n 4 cases aod
moderately differentiated in one.

The third columnp m Table [ comprises 13
patients with a second sigruficant peak of hyperplod
cells In the hrstogram Al the smears were ceflulwr
and contained numerous carcipoma celis. Two of
the cancers were well- [0 moderately and oo¢
poorly-differennased. The least amount of hyper
potd cetia {13 and 17 per cent) were observed m the
two well-differentsated cancers

I the last column wath two or more hyperpiod
peaks three cancers were moderately differentsted
and two poarly differentmted

An almost equal distnbubon of te DNA
histograms wath one or several peaks was (ound i
the two man clinxal groups whereas poody
defferentated caranoma (3 patents) oaly ®as
observed 1n clinreal stage HI-TV and well-different
ated cancers predormnaied m stages 1-iL

DISCUSSION

In this study we have compared the cytomofphoio-
mlmnemmnuncdmni.ummlamn
with the DNA hutograms obiained by Dow
cytometric analysis of the single cell DNA content.
One single peak in the DNA histogram in the
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PATHOLOGY OF MUCINOUS OVARIAN CYSTADENOMAS

1 Arpyrophdl and Argentsflin Celts and Epithelial Mucosubstances

P J xtBa

wadwnmnymdw-oﬂmm Unversty of Terks, Torkw,
Fdsnd

e, Pmdmam:rmdmlwwmﬁmnmnﬂ
q:‘m-';n:-mnmn Acte path wucrobiol scusd Scit. A, 86 465470, 1971
ﬁmdwmmﬂhﬂmmm\nmddmlﬂ
recmoas oviran ysidnomes of varywy mabenemcy Satytw0o per comt of the bewgm twmoury
oatoned thee oedls The cormoapondsxg figures for Gmours of bordersae and walgnaat
repectively  The epsbelwd cells of the mcinoos oy sadamome

the peteats huving thost tecnomes dud ot dulTer

hey words Arpyropini and arpentaffia ool mman hasochenstsy ovarian mucsows (yssdenom

P ) Kiom. Departioent of Paihoiogcsl Axmoesy Uorenaty of Tarkn, SF 20520 Fintand

Tacenved 100 T3 Accrpaed 3v 78
Aboat |9 per cent of all ovarn rumours (Kewt &
ek 1960) are mocmoun cystadenomas coata-
g colnrany epsheia) ool fied wah rocn 1
commpotent They bedong o the mcom-

and costomic by For e ol (1964) Swce \he
teTstoanatous terhours should be present already at
birth 1t b been xoqmmed that patients having these
femours were younger (n patlents having metap-
btk tumowrs (Moot 4 Hoodnd] 1974 In

Ty and gnmte opecty of the cprbebl oefly

{hefe afied coliectnely AR-cedts) as well a5 goblar
and ccwaonal Paneth cells have been found i
MO0 AR tomours (Watiar 1938 Fax o
ol 1964 and Sl 1970) Mocmont rumours m
+hich the eprbchium comnte. AR-oehs resemiblcy
the epebelrom of the miesund canal are cliscfind s
et tamoun« and thowt without AR<els m
~o0a-eaeT bemowes The Sormes w e comelde-
Ted ermomaOus 1 crtgin £0d the Latter metzplacte

Prodaction og ooe band and to

e presence of AR-ctih 01 the orber



of hyperplokd tumour cells paralleled a good effect
of hormone therapy (Ajar et al 1977).

Thss may indrcate that also patents In dinical
stage I-II with hyperplold tumour cefls could
benefit from early treatment.

The authors wish to thank Mry Bene Alerkepaard and
Mrs Lia Wagmer for excellent technical and secretarial
assistance.
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PATHOLOGY OF MUCINOUS OVARIAN CYSTADENOMAS

1 Arpropkil and Argentaffin Cells and Epithefial Mucosubstances

P 1 MEMI

of Twrkm. Turku.
Amromy xad Obsterics and Gynecology Voo encey
Departawmnt of Prthological s

Kierne Puthology of comcmows wwn cyusdesosss | Aprophl aad arpenaffin cfs sd
m:;wﬂmdmﬂ&mmhtu 455470, 1973
The presence of

the petwezs having Those temoars did nod differ

meﬂmmm-umdml"

Sexryawo per axt of the boygn temowrs
‘borderime

ey nort Argyropiul sod argentaffin orfh, mwan hroochemuary ovaran mecmows cysadenomi

P 3 hlerme, Deprimens of Pachologxesl Amaiory Usrvernty of Terkn. SF 20520 Futend

Reooned 10978 Acospeet 1v T8
About 19 per oozt of all oviran tumours (Ke &

windy and wvane of the epribetnl ool
Seror of «f 1973) Mucm producton seens o
dimmsh weh malymncy &
Samecry 1961} Arpymmpha and artemsaflln colla

here caked collectnely AR-efl) a5 well a1 gobler
and cccmioml Paneth cefls ke been fornd
OWDON osrun tumoors (s 1933 For o
af 1964 and Sodty 1970} Muanon Wmosns m
‘MMMWARdhmuq
the epbeirem of the miestoral cartat wre clrsfied s

~00-Catene tomaurs The former were corakie.
Ted UTRomatous m onin and the bter metsplastye

and codtomee by Fox o &f (1964) Since the
eraiomatous tumours should be present aiready st
birth ft has been assumed that patients having thege
TIDOGTE W ert younger than paienis having metap-
bste mmours (oak & Woodrf 19741 1n



MATERIAL AND METHODS

All mucioous cystadenomss in the files of the Depart
meat of Pathological Amatomy Univensity of Turku
Turku Finland from 1946 to 1976 were reviewed and
classified according o the WHO classification (Seroy e
al (973) If a tumour had two or more of the
morphological features mentioned below and jf there
WIS DO 0bVIous Ivasion. it was clasified as 2 lomour of
borderline malignancy These features were stratifica
tion of the eprthelial cells, clustering, mitotic actuvity and
nuckar sbnormalities of the cells If nvasion was
obscrved the wmour was cdasddfied & ulignant. All
other tumours were classified as benlgn. The total
material comsisted of 457 caser, Of these umours 187
were stuned for the characterization of the epithelfal
mucosubstances and detection of argyrophil. argentaffin
and Paneth cells.

The specimens were fixed m formalin for at jeest 24
hours, embedded in paraffm and sectioped at Spm.
Conseqrtrer sections were suiped with van Gieson
Haematorylin for general studres and with speafie
histochemkal methods 10 order (0 kdentuly the cefls apd
the secretory products Argyrophil coils were detected
with the Bodan prourgol and Gnmelios sitver methods
(Grimellus 1968) and arpewtaflln cells with the \as<op-
Fonana method Pameth cells were stodied by the Bents
armine method after methylation for 12 hours (Laurin
& Sorvan 1967). \ kcglycols (1, 2-hydroy! groups) were
stuned with the perfodic acd-Schufl resction (PAS)
Paraltel sections were tremted with the Schufl reagent
without pertodic oudston v exctude pre~exsiing
aldehyde groups The Alcian Blue. pH 2 5 PAS. after
diastase digestion (AB pH 2 5-dPAS) method »as used
for detecting aad (biue) and mevyraf (red) mucosubstan.
cer The High-uron damine-AB pH 25 (HID-AB pH
2 5) method distmgurches swimdomtuan (black or brown)
from carbo mucem (blue} (Specey 1965) Sulpborouan s
wso stuped with AB at pH 1 0 v & Specer 1964)
Sualdase digexton (Neurumunudyse, Behnngwerhe AG)
followed by HID-AB pH 5 was amed ow fur
detecting sialic acd retidies, and hyaluronsdase dipes
won (Hyalurondsse Sigma) followed by ABpH 7 5 was
carried ot (ot detectmg Mmalkromc acid and cfrondronm
sulphate A and C Luma 1968) Gl copent was demonstra
wd by PAS smimng afier digesnon with a |t per cem

aqueos solotion of malt doxstase (Dfastrse, Merk)
dPAS

The average stalning iienstty and the drstribotoo of
mocin in the lumen, apicel border tnd apicil, midde st
basa] hirds of the ol cytoplatm way estimated viswlty
in the sections. AR-cells were consxdered w0 be present
ont or mofe AR-cells could be identifled with ceruaty
The resls were smilysed sadsocally by wsing de
Suxdest s st or ansbyss of yarlame

RESULTS

A Agre Distribusion

The present material of 452 mudnons overan
tumours consested of 352 benign twmouss, 57
wmounrs of borderhne malignancy and of 43
mallgmant twmours. In the last group there were 0
well 15 moderately and 8 poorty differenaxied
tumours. The patients having malguagt tomours
were older than the patients havmg benin o
borderline tumours. The difference berween the
mean ages of the patents havmg bengn axd
malignant tumours was stanstreally highly sigmfr
cant {p<0 001) (Table 1)

B Argyrophil and Argentaffin Cells

Triapgular cubic or clongated AR-cells were
jocated on the basul membrane between the
neoplastic epithelial cells (Fig 1) The AR-cells i
not proliferate. The tumours contaming argentaffin
cells abso contained argyrophil cells. The resohs ase
presented in Tables 2 and 3 There were 20
signuficant differences in the mean ages of the
patrents having mucnous cystadenomas with and
without AR-cells

C. Epuhetial Mucosubstances in Bentyn Muciwows
Cvitadencntas

Of the 41 bengn mucmous c)n;d:mm:!
evamined with vanous sanmg methods, 0
contuned AR-cells wherss 21 di not TH¢
summgrﬂulumbmhmv.mmﬂmw

TABLE | 7The dge Distribution of the Pathenss Haviag Mucinous Ovanan (v stadenomat (Mean £SD)

Tumour type Mumber of cases Age (mean2S D) Per et
Benlgn tumours 52 437155 77
Tumours of bordetine 5 nysery u
o 4 5312136 ) 10
Touf 452 it

) p<0 00!
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Fg ! mwmwummmmw‘uummmm-mm

crsadenoma of the ovary (Bodun-promsgol X 410)

Fg Moo Gited reguier epuieliel odbs m 2 bezyn erocnoos Cystxemoma (PAS X 400)

Frg 3 Gobict ecfts Garrow 3 m & bengn mxaciooms

‘The darker shade 10 (his biack and w e nxicrograph

cystadenoma
mdcates saiphoonecia and the hgher cade carbotymmaem (HID-AB pH 25 x 410}

amxd are presendedd n Table 4 The eplibeimom o both
Eroups w3 composed of columnar epithehal cells
and some goblct cels The columuar epsibelal cells
were nch m finely granniar masenad contumeg v
slycots (Fug 2) end some aod compounds, m which

sroaps were present witbout penodsc acd cudas-
ton There were 0o cells contamned acd mucn
ondy The pical border of Lhe cefy contuned more
= than neutral moan and sulphoaucs dombng-

tad in the former Goblet cells contained more ackd
maan than the epkbebal e Fig. 3) Solphate

presest in the benign tnmoary. No Paneth celis w ese.
found The confluent secretory material m ihe
E‘mwﬁmmynum-mlx

TABLE 2 Arprephw end Argremeffin Cetts wn the Mucmons Osevias C) siadencmnes

Tezmome oy Number of Angyroghd oty Argeataffin city.
o Chec3 per cant mses per ezt
Serzya umouns 103
Tuwadars of bordertime “ 62 n 7
‘oalgnaecy a3 7 6
vy 2
Maligreg » 4 “ 1 ﬁ
e

157



TABLE 3 Number and Age Distribution of the Patients Having Mucirous Ovarian C) sradewowsas with and w ithoet
Arg rophil and Argenigffin Cells (Mean+ S.D)

Tumour Argyrophil number of Ape Argentaffin Number of Age
pe cells s (meanzSD) ok ars  (meanz$D)
Benign present 64 460x163 Ppresent 28 476164
tumoars absent 39 424131 absent 75 433t 145
Tumaouars of
h ° present ” 4552158 presemt 2 4662137
1 absent 18 HEES RN absent 23 488158
Malfgnant present 20 5531490 present 15 5662141
tumours absent 19 5242126 absent 24 5222126
Totl 187 187

D Epithefial Mucosubstances In Tummours of Bor  pithelal vacuoks filked with mucn which sabed
derline Malignanc similary as that 1o lumma snd with in the cefis
The staining resulis of the 17 tumours with AR

cells, and the 7 tumours without them were sumilar B Epithelial Mucosubstances In Aafignant Al
(Table 4) Mucin production was less abundant than  rous Tumours
in the bengn tumours and was conflned to the S of the 30 twmours
apical and middie third of the cytoplasm (Fig 4. AR-cells, whereas 13 did not. The histochemial
Acid mucin was present in larger amounts than in stalning method for mocin gave similar results both
the benign tumours Otberwise the staining results i tumours with and without AR~cclls (Tubie 4)
were similar to those in the benign mucnous Mucin was observed in the apical cell border o7 2
cystadenomas. Some borderline tumours a5 wellas  the apical third of the cytoplasm (Fig 5) Mocin 5
some mallgnant tumours (Fig 6) contained wntrac  totaliy absent from the prollferating or anzplastic

med

TABLE 4 fmsensity of the Histochemical Siimng Reuctions of the Epitkeltal Cells i the Mucinous Drarss

Cysiadenomias
Tumours of bordertine Malgrant
Benign mumours ; oy
Argyrophul and Argeniaffin cells
present absent present absent present absent
Number of cases 20 21 17 7 1” 1
Newtral mucin +++ . +4 ++ + +)
Acid radicalt + + + + +
- 7 + + + + + -
- - - +- += +- +=
Stalkc ackd M e > M i -
Ghrocex _ _ - _ - -
Panctk cells

—trace. + wesk, ++ moderate and +++ strong sinaing The raalts are
estimated visually ) The decroass of noutral mucin with merretine

statistically highly synificant (p<@ 001}



TABLE 3 Number and Age Distnbution of the Patients Having Mucnoas
Arp rophi! and Argenwgffin Cefls (Mfeun =

Argyrophul number of A Ary “
Tumour ¢ & venlal
ype cells ase (mean+S.D) ol
Benugn present 64 4601613 prese  we
umours absent 39 4242131 abs.
T f
umours of present 27 455158 preser
absent 18 S11+151 abwr
malignancy -
Malignant present 20 5531140 PIOLT e
tumours absent 19 524126 absent -
-
Total 187 A—
D Epithetial Mucesubstances in Tumours of Bor  pahelal vacuolss fil -
derline Malignano sumilarly ss that in lu -

The staming results of the |7 tumours with AR
cells, and the 7 tumours without them, were sumilar  E. Epithefial Mucosub
(Table 4). Mucin production was less abundant than  nows Twmours
in the benign tumours and was coafined 10 the Seventeen of the 30 mar
apical and middle third of the cytoplasm (Fig. 4)  AR-cells, whereas 13 dud
Acd mucin was present in larger amounts than in  staimng method for mucin ),
the benuign tumours. Otherwise the stuning results in tumours wath and withou
were sloular 10 those in the benign mucanous  Muan was observed m the ar
Cystadenomas. Some borderline tumours, as well as  the apical third of the cytoplasm
some malignant tumours (Fig 6) contuned intrae-  toully absent from the prolife:

TABLE 4 [msensity of the Hessochemical Siaiming Reocuorns of the Epuhelial Cells in the M

O stadencmas
T f borderline Malignar
Beatgn tumours UIDOUrs o gy
Argyrophul and Argentafllo csils
present absent present absent present absenl
Number of cases 20 21 17 7 1”7 "I
Newtral mucin 4 e ++ ++ + +)
Aad redicals + + + + + +
= 8% ' : : : N
- 1 +— - +— o += +=
Sialic ackd + : + * s b
Gty goces - _ _ - -
Paneth cells

e, + weak, ++ moderato and +++ mmmm"'
) The decrease of ocutral muan incrersing

in each spocumen as esumated vesuaily

nm;uaf:)]}lds:hhﬁ ot ‘highly sigmficant (<0 0011



Fig 6 Cysts of \anous sy 15 & mabgrand mocinoos
ovaran & siadenome The mncn o the cyits and oa the
apcal onfl border sain mosly black. inducating

s of more wiiphaw tan curbaxy} grougs (HID-
ABGH 25 x410)

arborymoun Ooly traces of ghycogen w ere found

Fog 4 Mscm m the apacad punt of the crils i a mucmous
borderiine

Osiademoms of mxymany Goble cells
larons) comtarn dPAS-pocine mucin (APAS  410)

fq'Aqumﬂﬂ!mm
Mem » wmedst ooy @ the lemen and ooly

torsdaally bund m he cells Some gobler cells are also
Proes (arew 5) (4PAS 410)

oclls W bea the tramational zone. w heve e bengn
Slhchas tarmed tio a malgnant one. was stded
e e tumous 1 was obaensod (3t (ere was
‘o Boon o the
A8 oomzzd of both sulpho- 40d crboxy muCTE
Vi e i mosigin ecms Mom of the
;ﬁm)mwmm The muan 1w

100, mnecpehetal vacocls (Fig 6) and
m"‘*ﬂh‘ﬁn-mmmumunmm
ceti tumours The apal border of the

ROxme) il mounts of sulpho- and

mcremsing malgoancy
cally sygruficand (p<0 001)

DISCUSSION
The muorty (769 per cent) of the stidsed

&Mchay 1960 and Laugen o al 1968) The
propocion of borderime and mabgrant twmours
was aho umdar 0 that reporsad earber Lanres of
al 1963 and Hart & Morns 1973)

The distrataation of argy ropiud cells 1n the bengn
tumoars correlata well with the pres ousty reported
findmgs (Fox et of 1964). bt there are po figuress m
the lrierature for borderoe and malgnant tumours
It bas been proposed that patients b ing mociaows
cysadepomas with AR<ells are yoanger than
petxcoit heving tumoors without AR-cells, mdica-
ung that the formers tumoars would be of teratoma-
sous orgm (v ek & 1 oodruff 1974) Howener the
peosent mody could oot cooflm such an age
dntnbutoa

Io a gnen group of malgnancy the stamng
Propezcs of the mucin 1 the cpathetnl cells and m
the lamina were sumular w hether or oot the tomaours



TABLE 3 Number and Age Distribution of the Patients Having Mucisous Ovarian Cy stademomas itk and w icho
Arp rophul and Arpeniaffin Cells (Mean £S.D)

T Argyrophil number of Age Argeotaffin Number of Age
mour type clls cases (mcan+S.D) celbs cases (mean25D)
Bengn present 64 460£163 present 2 4762166
wmours absent 39 24131 absent 75 4332148
T f
Umours o present 7 4552158 prsen 2 1662157
borderline abscat 13 Si1z15] 1
x absent 23 488205
Malignant present 20 §53x140 present 15 566141
tumours absent 19 524x126 absent 24 522126
Total 187 187

D Epithelial Mucosubstances in Tumours of Bor
derline Malignang

The staning results of the 17 tumours with AR
ceily, and the 7 tumours without them were simular
(Table 4) Muan production was less abundant than
n the beugn tumours and was confined to the
apical and muddke third of the cytoplasm (Fig. 4)
Acad mucn was present 1n larger amounts than 1o
the benign tumours. Otherwise the staining results
were sinular to those in the bemgn muanous
cystadenomas. Some borderline tumours as well a5
some mahignant tumours (Fig 6) contamned intrae-

pithelal vacuoles filled with moan wluch stumed
simuarly as that in lumins and with m the cells

E. Epithelial Mucosubstances in Malignant \ua
nous Tumours

Seventeen of the 30 malignant tumours cootned
AR-cells, whereas 13 dd pot. The hustochermad
staining method for mucin gave similar resuhs both
in tumours with and without AR-cells (Table 4)
Mucin was observed in the apecal cell border or 1
the apscal third of the cytoplasm (Fig 5) Mucla vss
totally absent from the proliferating or araplast.

TABLE 4 /ntensity of ihe Histochemical Siaiming Reactiors of the Eprihelial Cells in the Mucimows Orariax

Cy stademomas
Tumours of borderline Malygnant
Benugn tumours ma O'muq umours
Argyroptul and ArgentafTin cells
present abzent present abzent present abreni
Number of cases 20 21 17 7 17 13
Heutral maxcin et et ++ ++ + +)
Aad radicals + + + + + +
- 8%57 + + + + + +
- += +— +— +— +- +-
Sulicadd - _ - - - -
Gb pocen - - - - - -
Paneth cells

+— tracs, + weak. ++ moderalo and +++ strong stuamg. The resalts are
~ oo stalning or 0o ol o3 extimated Visually ) Tho decraxse of peutral mucun with incressing

in each specimen
.‘msuofg}t‘;lm : 1y bighly sigmfictnt (p<0 001
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Frg 4 Nwaa 12 e apncal part of the cefls i # wcinom
‘Dorderios

Duabcons of magmacy Goblat el
'MToN ) coorary APAS-poniie s P AS X 410}

Fa 1 A malgacn mucaos oy sadeaome of the ovary
Mom o susix ooy ot lanes s ooy

“porataally keand o g calls Soms goblet cefls At abso
o arme o WPAS 410)

Bt W hen the transctiooal oe. whers the bemgn
troed 1210 & malignant ons, » a stoded
n the sama

ovarus
apscal cell border saup mokly black, mbaaling e
mdmwﬁwmmlmllﬂu
ABpH 2S5 410)

dase digestson dad pot changs the staming reectom
10 the cpeheinl celk
The decreased amount of peutral mucm with

meresng malignancy of the (wnoars w a3 Sl
ally signuficant (p=<0 001)

DISCUSSION
The majorty (769 per cent) of tho studwed

muapous tumours were bangn  ¢) sudenomas
whch # m agreement with ewrber studes (hent
&Mchay 1960 snd Lauren et ol 1968) The

al 1968 and Hart & Norrzs 1973)

The drstnbution of argy rophul cells 1 the bengn
rumours covTelate well with the previously reported
findurgs (Fax er al 1964), but there are oo figures in
the Inerature for border]me and malgnant tumours
It bas been proposed that patenis ha ing mMucpous
Osadenomas with AR-ceilt are younger than

tous orgm (vnak & B oadrig] 1974) However the
present study could pot confliry sach an age
dustnbaton

he lumum w er# samular w bether or not the wmours



contained AR-cells. The amount of mucin decreased
with Increasing malignancy of the tumours as
observed carlier by Long & Somumers (1968) In
addivon the ratio of necutral to amd muans
decteased with increasing malignancy and this may
ad m the differential dmgnosis of these tumours.
However there was no ditinct Iine betw cen beugn
and borderline tumours or between the latier and
malignant ones The staining reactions of gobiet
cells were simular in tumours with and without AR
cells,

From the present observations 1t can be conclu
ded that in a given group of malignancy the ages of
the patsents having mucinous ovarian tumours with
and without argyroph!l cells and the staining
properties of the mucin 10 the tumours with and
without argyrophil cells are similar Thus al)
muanous tumours 1n this study actually scem to
belong to the same group The hntogenesis of the
TIUCIROUS OVanan (umodirs will be discinsed 1n the
accompanying paper dealing with the ultrastructure
of these wumourns (Alerni & Aevalainen 1978)

This work was supporiad by s gram from the Ewmnf
Aaltosen Fuumlatfon The author iy grateful to My Anfg
Fuorivig and Mr Muumo Loktmaki (or skilled technical
nsntance
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PATHOLOGY OF MUCINOUS OVARIAN CYSTADENOMAS
2 Ultrastructural Fimdings
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contained AR-cells. The amount of mucin decreased
with increasing malignancy of the tumours as
observed earlier by Long & Sommers (1968) In
additon the ratio of peutral to scd mucins
decreased with increasing matigmncy and this may
ad in the differential dognosts of these tumours.
However there was no distinct Jine between benign
and borderhine tumours of batween the latter and
malignant ones. The staining reactions of goblet
cells were sinular in tumours with and without AR
cells.

From the present observauons 1t can be conclu
ded that 1n a given group of malignancy the ages of
the patrents having mugnous ovarman tumours with
and without argyrophil cells, and the staming
properties of the mucn in the tumours with and
without argyrophil cells are simular Thus all
mucinous tumours 1n this study actually seem o
belong to the same group The histogenesss of the
mucinous ovanan tumours will be docussed i the
accompanying paper dealing with the ultrastructure
of these tumours (Klemi & hevalainen 1978).

This work was supported by & grant from the Ewul
Aaltonen Foundation The author s grateful to Mrs. Arja
Yuorfsto and Mr Mouno Lehtunakt for skilled technical
BSnancs.
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ks dd not swun wih sive mebhemmme

yloplam A procunens Golgp cocip-
3 %% mcous granules of vanous szt was ofica

Desmosomes
{R)and
acal cytoptesm o foll of scretory gramues (S) w it & retoubar oo part
ofra an cacrom demse crotrad cont (Co) Owber orgamclies are dupiaced W the peraphery of the cell The nackus (N)
B locued baally Stimed warh mray) scotne (UA) and joad otrsts (P5) Mag 5 300 x

vinbie o the lateral cytoplasm. The nocleus, Jocated
m the batal porton of the cell, was bregubar n
sheps with detp wrvagimuont o wbe maackar

b The wa in the
permpbery agamst the puckeer membrane. (Fig. 1)
Mostly the nncka contaloed one pudeobur, bat 15
pn'cunonhem:h:lbldrlomadmhmdcmpu
cent bad three pocikeol) (Tabie 21

The gubdet ool &t varyng suges of maturauon




Cogpeskall 1965) and studicd with a JEOL JEM 100 C
electron microscope. Silver methenamune staining after
penodic acd osxdation (PASM stalning) was performed

TABLE 2. The Percentages of Audleals i 4 Mucas
Ovartan Cystadenomas o Differemt Depress of Maky-

on ultra-thin sections 1n order to d:
tances with | 2 hydroxy! groups {vlc-glycols) at the
ubtrastruciural level (e alainen & Kiemi 1976).

RESULTS

The histological and gynecological features of the
present cases are summarized in Table 1 The ratio
of neutral to acid mucn 1n the epthedial cells of the
tumours duninished wah increasing malignancy
simularly to that described 1n the preceding artke
(Rfemi 1978)

ELECTRON MICRGSCOPICAL FINDINGS

A. Benign Mucinous Cystadenomas

The colummar mucous eplthellal cell which
contained numerous secretory granubes, was the
main cell type in the benign mucnous cystadeno-
mas. The cell rested on the basal lamina under
which there were connective tissue cells. The laterat
plasma membranes were coavoluted. There were
tight junctions and desmosomes between adjacent
epithehal cells. The lumenal cedl surface was

nancy

Type of Noof Noof  Percentages of nada

tumour aws nucld  contalomg | 2,3
counted more padeok

I 2 3 moetunl
Benign 7 2000 8415 ) ¢
Borderline 4 1000 80 17 3 [
Matignant 3 1000 78 19 2 !

relatively smooth with a few pootly developd
uregular microvill, some of whxh had dmiad
rootets (Figs. 1 and 3)

The cytoplasm was full of mucous granuks
surrounded by a unit membiane, The granules were
up (0 0 8 pm 1n diameter and often contalned 8 core
which staned densely with UA + Pb (Fig 1) The
major part of the granule was repcular matendl
The core did not stun with the PAS\T method.
whereas the rest of the granule siined intensidy
imdscating the presence of vig-glycols (Fig. 21 The

TABLE 1 }uological and Gy mexologreal Features of Smdied Cases

Other kessons 1n the

Case No Age Typeof Celi types 1dentified at the
tumour Ight mucroscopal leved gemtal tract
Cofumpar Goblet Argyrophl  Argentaflin

T4-6 42 Benga + + - -

74-7 42 Benugn + + - - -

74-13 80  Bengn + + - - Endometral atrophy

75-28 19 Benugn + + + - -

75-2% 3¢ Bengn + + + - -

75-36 32 Bengn + + - Pregnant

763 37 Bengn + + - - -

T4-14 62 Borderimo + + - - Crux glandular hyperpiasa of
iha endometnum. benign endodt
vical polyp

7524 63  Borderline + + + atrophy

75-35 60  Borderlne - - Endometnal atrophy  epedermod
caranoma I 1ho
uTadiated 8 yours ago

B + + + + Bealgn Brenper tumour i the

7618 61 i same ovary endometrial atrophy
Quapoma 1A W D e el
camal

. _ - -

7534 27 Maligast M + + + Endometrul atrophy

76-10 70 Mabgoant M - - - Entometrial atrophy

76-17 68 Malignaaot +

Symbals + = preseot, - = abecot

472



Fig 4 Part of 2 gobiet cell m 3 bermgs crocmods Cysiadenoms Most of e MCTDIORY grandles stun desply
Tiatvely aownogensonuly wah PAS\{-method In somsé grasuies the waimng 15 more Kuenso a1 the periphery Mag

16000 x

»
L ]
v :'_',-\“-u.,.?fw-— - oy

)

Toonded by a naw
= ducasar UA P May 7440 manbrioe UA 4 Pb Mag 33430 x



Flg ? Secretory granules of columnar mucous cell stalned with perodic add silver methenamine method (PASW)
The core docs not staun, but the maun part of the granule (the ouser reticular part) is densely staned. Mag. 14 800 x

cell coniains BOMOEENEOUS secTetory The adjacent columnar ceils have
F:mnj T?Cwmummmdl (RO) in the splaal qyoplasm UA + Fo. Mag. 18 500 x



Fit 4 Pact of & gobiet ol & beryn AmGNORS Gy Rdmoma Mot of the secretony granules stun deeply aad
rolzn oty howsogencowy w b PASM metbod 1 some graoukes the Manmg ts more ntemie at the pariphery Mag

16000 x

8 woter commop ol type b the bemgn
THCOUS ¢y stadenome. The marure gobiet cell was
Spaally cvoud In shape. The free cell surface was
deraded bulgmy o the lumen of the cymx
vy e arned ooly few short maronli The

Laeral piasyma membrang was smooth wath some
well developed desmmosomes. The ¢ytoplasm was
full of secrttory granubes up 1o 1 0 ym in dameter
(Fig 3) The mucous granules contamed homogene-
ous or retcular materal, but sometimes thers was

by & wn

and
membrane UA + Pb Mag 33450 x



Flg 7 An electron micrograph of a mucinous cystade-
noma of borderiine The il
cells are more ITegUlAr 10 appearance than these i the

rumours {compare to Fig 1L The nucler {N) aro
beaig 1n shape with one of two nuckoll Secctory
mmluls)md:mnhcdmnumba UA + Pb Mag

3950 %

tral core, which stained bes3 intensely
method than did the penphery (Fi3
relately abundant rough
some mitochondna, free

-2 a-t]

one large cen
with the PASM
4). Some smooth and

reticulum
nmmmc-omwmp‘“”‘d"m

confined 10 the lateral cytoplasm. The nociens vz
oval or irregular 1n shape with chromatin condessal
along the nuctear membrane.

The third cell type, the argrrophil coefl, v
triangular or cubowdal in shape and resied ca the
basal hmine. Argyrophul cells were fousd o te
electron microscopical level only m one case. The
plasma membrane was smooth and there were kv
desmosomes. The secretory granules w are surmom
ded by a membrane, had a dameter of 0 15-0 4
and were homogencous in texture and of vanabk
deasity (Figs. 5 and 6). The granules did not stas
wilh the PASM method.

B. Cystadenomas of Borderiine Malignancy

The plasma membrane of the columnar cells %38
folded, and ught juncuons and desmosomes cookd
be enufied. The mcrovill on the apkal o
surface were varable 1n length as found also m Lbe
benugn tumours. The columupar cefls in the probfe-
rating areas contaned less mucous granules (Fig. 7
than corresponding cells m the benign tumours, bt
the granuks exhibited stmilar ultrestrucrural st
ning charactenstics. The profiles of the smooth x0d
rough endoplasmie retculum were rare. Glycogen
was not found Primary and secondary fysésomes
were found more ofien than In (he benrgn tumours:
The nucleus was frregular in shape and coatamsd
mostly ope nucteotus but two and three nuceol
were found more often than in the benugn tumours
(Table 2) In otber recpects tho columnar and gobict
celts were simular in thewr ultrastructure (o thos @
the benign tumours. No argyrophul or argenufl
cells (AR-cells) were found in the eiectron mao

scope.

C Mal Mucinous O
In the mahgnant tumours there were QS
cavitis lined with tumour cells They had short
microvilli, often with long rootlets, on the lumend
cell surface, as was secn in the cells 1n the beng
and borderline tumours The plasma membrané
wxs smooth and only few desmosomes could be
identified. Some secretory granules were observed
10 the cytoplasm of the cells limng the cavitses of the
tumours. The granules were similar in thar finc
tructure and stainmg characteristics to thase found
in the less maligaant tumours but there were fewer
of them In the mall A dra
“uﬂmmm“mﬂmmmmnum
numerous free nbosomes, and secondary lysoso-
mex. most probably representing autophagic
b‘mwc’mdmmwa&mwﬂ
complex was relatively extomse in some cells. Asa




Fig 8 Tw srpyropbal cribs L) i coskgraand mucsmous oy Madenowma Soox: bl umour i codlan mucom

franales (5) bet most of the twmour colls fack sy secreaory meatrl The nocla ary Uregler n siaps and the
croplsa maaute LA Py Mag 1630

Tuke. few proflica of oot and rough endoplanm
reatuuem W oy obeen 6. b ooe Wonour contaned

Cywplm. The pucks i Lhe tamour cells drplay ed

2 nxa mnge of anathon m size and shape. The
mchey membrane was ofien deeply Emtended {Fig
3) Two nuckol per pucler were found 1n 19 per
cent, three in 2 per cend and more thaa three in gne
per cent of the muckef (Tabie 21



Fig 7 An clectron micrograph of a mucmous ¢y stade-
noma of borderiine The belial
cells are more imegular than those in the
berugn tumours (compare to Fig 1) The nucke: (N} are
irregn ar 1n shape with one or two nucleoli  Secretory
granules (S) are dimnbed la number UA + Pb Mag
3950 x

¢ central core, which stained less lntemely

e

4). Some smooth and vely : free
retculum, some mi

ribosomes, the Golgl complex and Iysosomes were
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confined 1o the lateral cytoplasm. The muckns vz
oval or irregular 1n shape with chromim condesed
along the nuclear membrane.

The third cell type, the angrophd ool was
trangular or cubosdal mn shape and rested oo de
basal lamina. Argyrophil cells were found 2t e
electron microscopical level oaly in ooe case. The
plasma membrane was smooth and there sere kv
desmosomes. The secretory granules were swroas-
ded by a membrane, had a diameter of 0 15-04pm
and were homogencous in texture and of varabie
density (Figs. 5 and 6). The granules dud not sha
with the PASM-method.

Jertive Vol

B Csiad of Borderli ;
The plasma membrane of the cotumnar afis 335
folded, and tight junctions and desmasomes oo
be identified. The mucrovilli on the apal oof
surface were variable in kength s found also m e
benign tumours. The columnar cells m the probfe-
rating areas contamed less mucous granukes (Fig. 7)
than corresponding cells m the benign tumoars, bt
the granules exhibited umilar ultrastructural sta-
nng characteristics. The profiles of the smooth and
rough endoplasmic reticulum were rare. Glycogen
was not found. Primary and secoodary lysbsomes
were found more often than in the benugn tumours-
The nucleus was uregular in shape and costamed
mostly one nuckolus but two and three nuckol
were found more often than m the begn UmOTs
(Tabie 2) In other recpects the cotumoar and gobict
cells were similar in thewr uhtrastruciure (o thosé B
the benign tumours. No argyrophul of
cells (AR-cells) were found in the electron mTo:
Cope.

C. Walignant Mucirous C)siadernonas

In the malignant tumours there were ©SUC
cavitics lined with tumour cells. They had short
microvilll often with long rootiets, on the lamens]
cell surface, as was seen m the cells m the bengo

was smooth and only few desmosomes could b
identified. Some secretory granules were obsenal
in the cytoplasm of the cells linmg the cavitzes of Lbe
tumours. The granuks were sumbar 1 ther fie
strocture and staining charactersscs to those found
in tho less malignant tumours but there were fener
of them in ths mal A dr
were sparse and round or oval in shape. There were

free rib and dary 1ysoso-
mes, most probably representh i< vacuo-
les, in the cyloplasm of the twmour celis. The Golgs
compex was relatrvely exteashe 10 some cclls. Asa




wmm-mdﬂrmwm
F@?)Thnrﬁimh!mnn‘nlsﬂmﬂd\dl\ﬂhlhe
2 ASM-meshod. The microvilll oa the aplcsl o
Rarface had few thoct rootdets.

DISCUSION

Wik worowag prace of mabgoancy of B¢
wmours the shape wnd swe of the columaar
cpubcinl cells beciow more frregubar and the
umber of secretory granules &mmnbed which
w-m-numuhwmw
gl level (Kiomd [978L The number of nucieoh
wcrtasod ok mcressing w nouced
w ith otber tuzpours of the female genual tract (Loey
& Dodo 1959 and Lowg & Ty Jor 1961} There were

12 (b mucous cells of hasustes subroandibular gland

endooerscil canal and have been found also 1 the
wudud.bdmﬂmlﬁwml%ﬁ)md
e nerstinal mwtapieia B the Somach (e alalaey
& Bni AN

Aﬁﬁhmwmﬁwmdt
peescrt contained secTeioty »i
nmttf,vphlo(\hcotmd,\ml}mﬁ,
vk we deed froar e peurdl aet Peare
1969 1¢ from anotber germ layer thaa the
eabelul cells of the ovarian surface, which
mesodermal m onpn

Fox ot ol (1963) have revaewed and ducunssed

Ay desmoeotyes And U UDCLIORS Dere e bt
o ovord

xt tha cils of O ovaran surlsce m
Grorker o1 4l 1975 a0d Gomduz 1975) There were
B onelst feanures, whuch could

pormal and matgont epethelm of the gartrountest-
A amt Xge e ol 1913 md Yo sdainen & Jan!
1977) Reat brush borders. fypcal of the restinal
saorptne celfs, »tre oot found m 1 ol of the
OUCIOT OVTAd CYSadenaimal I (b proent
el Op the other hand typacal brush borders
e been reporied oo the apacal o) mfaces 0 a
TN oA aman Gy sadenoma with

&g goblet e L 1967 W ¢fl desddoped long
Sugohl m the brush border amdar © those of
nesnat cells. were o th

the theorwes of e pubogenesss of the
muanous ovarkn umouss 0 ther
Dndiogs and those of others (Lasples of af 1972)
1he MUcinous oL wab AR -ciils are wraiom
U3 m ongm, &8 Hessar (1938) Bsumed. a0d thase
»ahout AR-~ls ongrons from the osanap surface
helum and thus are metaplasis, m orgen On
the other hund. 1n 8 recent sty (Fempglio et af
(975} it has boen sugposiad that all mucinous
(RIDOUTS are 10 06D, SOMme
the sructures of the migyma) G and e thove
of the endocervical canal,

The en sdexxce for the hypothesms of the iratoms-
tow ofrgin of 30t MUCOUS O\ &N Cy Hiadeno-

“pearfen by deqron mcromcopy (king & Khows
wepublahed rests)

The romson for the bperite sumeg of te
ETCOU raoules o unknown Ut may depend on the
Sfertace 1 the mucm (Bkow o of 1977 or
ot compaon (Yoo 1974) of the o
Tepoas of the granule or 0 oy be the result of
e ea (oon (Mnenc & Kewd 1970 and Taadler
4 Erlandran 1972) T ler e of sectiomny may aiso
wlaoe the appareace of e grasule e
dectron mactoscope Howerer It seems sk pro-
babie that the beparine Rructurs of (he gramue n
Gxed by anelactia) toksonk woce ot can (imd
“vend Ly of gragules sade by sde 1 the same
umour Geusuies wah byparig were

Wing v af 1957 and \ev leumen & L5
1977), and the mxestaa! metaplass of pllbiadder
Uan & Lawren 1967 and Lo & VYogkrser
1975) and nose (Kni 1944),

the exwdooery soud cmal are not dentical O the ocher
Band he findiogs of the fresem and the preceding
suddey (Kkewd 1578) oned taat o mcmous
:‘"ﬂncymdnma‘mm wibotr AR-oefly
e sl b hosbemucal aod Wrattracy

ey 10 the mucow epkbelal
ang
Mmadhdthbummnmwlq«d
V67 a0 Anvamaen & Jini 1977), 10 the mucous
ﬂlsdluznh'uumword&kmwm)ma



Fig 9 An electroa mxcrograph of the apecal pan of a mucous columuar non-alted secrevory ocll in the epubelivm of
the endocervical canal The mucous secresory granules are surrc unded by a unll membrane and comaw retkular
matenal without central cores UA + Pb Mag 18 500 x

The goblet cells displayed the same ultrastructure
as was observed with the less malignant tumours

AR-cells were round, triangular or low columanar
1n shape. The plasma membrane was smooth and
there were only occassional desmosomes. The
secretory granules were round, surrounded by a
mmne.hadndnmdﬂ'ofOlS—O4pmmd
vmicdmghd)mdmshyudsdu:mnululnm
ugﬁmhﬂoﬂ]&ﬂfﬂllrmpﬂmmcym
mas. There was no ul fealures W hich
could ad in disunguishing argyrophll and arpental
fin cells from each ather

D Epithefium of the Endocen wcal Canal

The epitbelium of the endocervical canal was
composed of cilated and nonciliated columnar cells.
and of smaller basal undifferenvated ceils. The
secreioly maternl of the columnar cells contauned
proportionally more aad mucm with sulpbate and
carboxy] groups than that of the columnar cells 1n
the bemign mucmous cysiadenomas Most of the
secretory maternl was neutral muan At the
altrastructuraf feved the secretory granules in the
columpar ccils were up to 08 pm m diameter
surrounded by a unit membeane, and retxular 1o
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aepisal
12175106 19717
M, T J & Kiewd. P J Limpron sl penodsc

obuet gyaec scand 44 107-116, 1965
Aune 4 G £ The oy tockemery and uirine
e of pohpepnde hormose producmg cefls of
APLD s and 1be etubey olofic. piy Siodogac and
paihologe implxxisons of 1he concept ] Heso-
chem Cyiochan /7 303-313 1969
Radnnposc 5 b The pathogeocss of ovaran
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Yeomgas, ¥ D Ulnairactunal sad cysochemucal
study of mwcoun granales i sarface aod crypt celh
of rat gasine. mucoss Biol Gastroeoiersd 7 285
0. 1974



matous ongin of mucinous ovanan cystadenomas
with AR-cells can be ruled out.

The evidence for the metaplastic ongin of
muanous cystadenomas with and without AR-cells
B3 based on the following observauons. The
epiihelium of normal ovary does not show any
mucous secreton (Gondas 1975)  According 10
Radisa irnic (1977) the epithelum of inclusion
Cysis onginates from the ovaran surface cpithe-
lum and 1ts cells can transform nw muan
secreting ones (Tower 1956 and von Numers 1965).
Accordingly thuis mucinous cpithelium s to be
congidered & result of a metaplastic process 1n the
ovarmn surface epitheljum which 1 mesodermal in
origin It 13 possible that mesodermally dernved
epithella, such as that in the renal pelvis, can change
1nto ntestinal type epithelia with goblet, Paneth and
AR-cells (Gordon 1963). \lso a normal mesoder
mally derlved epithelium such as that i the
endocervical canal may contain AR-cells (Fox ef af
1964 and Tarcishi et al 1975) AR<cells have also
been found 1n 1w 0 endometriod ovarmn carcinomas
(Klemi & Grouroos 1978) which are metodermal in
ongin (Cummins et al 1974). Therefore the
presence of absence of AR-cels alone s not a
sufficient finding for dividing the tumours histoge-
neucally Into two different groups It can be
concluded that there s only one histogenetse type of
mucinous ovarian cystadepomas and that all these
lumours are metaplastic in ongin

The study was supported by a grant from the Emut
Adliomen  Fuumdation  The authors thank Muos #
Kulmals N3 E Saotinen and Mr M Lebumaks for
thar skilful technxal asuntance
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OBSERVER VARIATION IN HISTOLOGIC
CLASSIFICATION OF THYROID CANCER

E SAXEN! k. FRANSSILA? O BIARNASON? T NORMANNIand N RINGERTZY
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obwrrrer betwesn (e

a1 well o the
Urrond tucwonrt 1o 5% of the cases all obsene agreed wpoa U
e of them apreed The obierver dmaAgreonwIX was

diy of 1be WHO chasbicanon of
dagacus sod @ 31% o lowt
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™ comrficniow of tyrod tomoons (6) and w0
Getermma the extent of obsener varuhon among 5
“memmmmyumrmor

© TP on the joodence of differant types of
yred apor m Fmiad, ledand, Norway ad

MATERIAL AND METHODS
The stdy lockuded all ovacs of thyrod Gromooa

e QICE g o
(1955-41). kealand (195568 Mormay (1959—60), and
Sweden (1560) (Tabie 1), # ool of 713 hrsaolopacally
dmpnomd cass. Duriag thase yours berw een 93 and %6
par cent of the thy rosd Guocers regrersd w are condlrmed
usologxally Huslolopic dxdes = ere avnlable or 695

For the sate of soplaty only ooe or a few

of tyrosd wmowrs (6) 1 folucmlar 2.
) saglnnc, 4
cuunoms, 6 hrmphoma of sarcoms, 7 oot tryrosd






TABLE 3 Degrer of Lasnoniy mmhmwaHwnp

4= of the satoe opmson
1+141 | = oX puthologats of different opeaxel

romoms  was, howmeer xs sparsdon from

aber hrsiologc types of cmoer All four peibolo-
st w e of (he ame opeon m cply $0% of such
o The was €ven mOrE Y ced
for modulbiry carcimoma. de erging dignases s
oed Sor 3% with all pthologrsis of the same
openon m only 45% of the cases The mast
commop dnergmg dugnoss © it group RIS
LU GITHmOM-

The dnopng dugooss m o wib 8 fmad
dagnoen of malignact ymphoma w3 aneplaric
Qrapoma m al] ases

Egbiystien cases, 16 12.5% of the whoie
serwx. recened the final diagnoss »not thy rod

DISCUSSION

Dullerent brtokogee types of tumour of an organ
2y be 33 iadicatxon of dufferences 1

ology and clrcal festures A gromt deml of

(+l+l+1L

cally The obserier ‘arziom the histologic
dassificaton of LLmonrs may however bo 50 great
mnwwwmmmm
\he rabdity of many chnkal rials and epidemologic
v eRLgALns Lo U incdence of dafferent histolo-
ottyvaal\nmwnAhshbdo(olnuwa
dmrmmcﬂlmhccnsha!ninmﬁadam.
whb lmg cances (3 10% emical cancer (1)
lympboma (2. 5 7 9) and thyrod
tumours (4}

The results of ihe present sty iiustraic some of
(be difficulties m the clssificanoa of thyroxd

dou way achiered in oaly 583% of csa o

the srudy llustrazed the well-known fact
that 1t 15 dufficult 10 Judge maligmacy m follicular
ramours Only In ons foart of the cases where U
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TABLE 1 Aumber of Histok / Cases of

Thyroid Cancer Reported 1o the NaLIaﬂa.l Cancer
Regiviries of Four Nordlc Cowatrics

No. of cases
Years Malet  Females Total
Fintand 1959-1961 43 157 200
Teeland 1955-1968 29 110 139
Narway 1959-1960 56 98 154
Sweden 1960 61 159 220
Total 189 524 M3

All cases from every country were reviewed by one
experienced pathotogist {rom each countyy  The patho-
Iodwha.dnoknawludpeofdinnl features, the original

or the diagn made by the other

participatng patologisis.

When three or all four pathologists made the same
diagnosis, this was sccepted ag the final dlagnosis. The
remainug Aises were discussed at & youu mesting and the
wcorrect flmal diagnoms was determuned for each case.
There were thus four individual diagnases and coe final
diagnotss for cach case, for a wl of 7 784 individual
and 696 final dlagnoses.

RESULTS

Table 2 shows the percentage distribunon of afl
2 784 diagnoses given, by final histologic type, and
Fig | the percentage of diverging diagnoses in the
different  hustologic types Diverging diagnosex
(dugnoses that differed from the final dugnoss)

d for 14% of the total series. In 58% ¢
cases all observers agreed, and n 82 % at beast thee
of them were {n agreement (Table 3)

The percentage of observer dissgreement wx
lowest for papillary carcinoma (7% ) and hrghest o
follicular carcinoma (27 %), In 81 % of cases wher
the final diagnosis was papillary carcinoma, all fou
pathologisis agreed upon the dixgnoss m conra¥ ¥
only 26% in the group where the fina) diagnoxe
was follcular earcinoma (Table 3)

In cases where the Tinal dhagnosts was papilan
caranoma the diverging diagnosis was follide
carcinoma in the majorty of cases, while the
diverging diagnoses of cases fimally interpreied o
follicular carcanoma were evenly distnbuted imo
papulary anaplastic and medullary carcinoma. The
most common problem i the dugnosis of follislr

DIVERGING DIAGNOSES (V)

—

FINAL DHAGNOSIB

FOLLICULAR CARCINOMA

PAPRLARY CARCINOMA
ANAPLASTIC CARCINOMA
MEDULLARY CARCINOALL
OTHER CANCERS

=
E:: 183
A——

260

ALL GANCERS | 143
BENGN LEBIONS —

Q 10 20 0%

Fig 1 P of verpng Gwgoosss. by (o2l

The two Finmsh pathob

ope

fave a jount

TABLE 2 Pertentage Drstribstion of the 2 784 (4 x 696) Duagnases Gon by the Participaiung Fathokoghus. by Fued

Hissokogic D pe
Duagnoes piven
No
No. of

Fine! s F P A M C ssL N Ds

- [

® 73 6 2 § [ 1

Folbcular aarcinoma ® 317 1 91 a a a - 1 |
Pplayam@ooss L1 4 FI 1 3 2 3 ;
Ampln&cammm‘ e 3l k] 2 10 77 ] - - 3
Medullary mms © 0 5 - 18 3 55 - 18
Carcipoma 7 — - 29 Z - 173 - -
Sascoma & Lympboma ?i;')’-” &7 14 s 2 2 ! -4
Not thyrokd cances
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CYTOPLASMIC EFFECTS OF X IRRADIATION ON

CULTURED CELLS IN A NONDIVIDING STAGE
3 Alwerations in Piasma Membrone Houlity

H HAMBERG U BRUNA. J L. E ERICSSON and B JUNG
Degartouns of Patbology W}mMMumUmmydLMS-m

Hemixrg, H Brunk, U Ercswon, J
cultred col & pondivaimg sage. J
wol xand Sect A, #5 427434 1973

L B & Jusg. Bo Crioplzc ot of X-smadanod 00
m

plasas memnbroane motlty  Acs palh ocro.

Calnarsd, dexsy- mwmmm-mwnxmw
by an LAY boms copleraior B a dose of 200 Gy Phass comimm mecrosropy  tme-hpee
and wangyy electron mxrosopy showal the wradumd cells to bave creased

enhanond

»ah 2 CADZUR Ppougy

Temtwal of the plrt mbross 0 e sradeed ool

Xy wors X-uradhalom, coipmed bumAn collt, pime tecmboang molldy; soadining  checios
TaCTcopy

- flmcog

Hacw Hagnberg, [nsistem of Pathology Box 353, $-751 22 Uppmats. S eden

copiad sg wubruoed 167 73
Codared paman gl colls of metrocytkc origim,
octed @ G by densxty ifubston, are reistvely
sxd the cedls survive & rather oo
T8 raistion dos for many days Only following a
Cytopbaame

comparufvely

5y % 0h ranemreton ciectron microscopy (TEM)
Hembery @ &l 1976) Calis cxposad o such
auophagocywo-

Tarous Cyloplasmic
:ﬁ?’m““mwwmnd.

Tefling acuvay Bruak e of 1976, Schetiens
::u)“m“m"‘w&m(}hmh:di
MTUm SAN LN M qares culnores or desuty
Wumthhhmuhw‘m' I

ruffing apd amociated endocytolc activiy are
abolithedt (¢ olhuy et ol 1977\ The rradiated celly
secmed to enhancs ther endocytone activity ax
Judged froen TEM studies of conlluen monolay erx
Hambery et al 1977). We therefors decmed it
pecrssary o amlyse {rradided oot wih methods

coafipuation more roadily and compiesty than
what 1t pogsable with TEM. The alm of the pres

sudy was 0 follow ey reperstive procemes
cxzsed by heavy X-smadiation wrh the combened

o of sanimy clectron \
thme-fape mcroecopy (SEM) and

MATERIALS AND METHODS



lar growth pattern by the recognition of »ground
class nuclel« at beast 1n some areax, 1n the latter

The results of the present study clearly wndxcate
the necestity of having all cases reviewed by the
tame pathologist or group of pathologisis in order
to obtain comparable data.

The Project was supported by funds provided m part by
the faternational Cancer Researck Data Bawh FProg-
ramme of the Aatkonal Cancer Institute Naiional
Imstitutes of Health (US), under Contract Mo NOI
CO-65341 with the [nternational Union Against Cancer
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CYTOPLASMIC EFFECTS OF X IRRADIATION ON
CULTURED CELLS IN A NONDIVIDING STAGE
3 Alterations in Plasma Membrane Moulity
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diccs of X-uTadolos o
wotlty Ada path, mucTo-

Al

L E & Juzg Bo Cytoplmmc
o phxma

-dependent growth unhibeed Dumaa 3ha celb wace expoiad ta X-radadon, peoeresd
1ime-tapse

The dmmachcl ol wrlect e Nas belsnad 0 ekt froa s uoheleacs betwors degradaion and
reses sl of the plrims cascsbranes 1 the srradased cell

Ly work X aradmiod, caiared koo oo, plaons Membvios MOy Kaacelf caction
floumg

WATTIOPY  Le-Rpes

Haze Hembery, Iasisom of Pubokogr Bax 553, 8791 22 Uppeats, Sw ek

Actpied a8 satwird (6 78
Cnhmgmnnmadhdmwy&m
Yocked 0 G by densiry inhubaton, are refatively
nmwmdunadbm-nuﬁm
4 g dose for many dayt.
hdmm@@umg’w‘
Ihrnmnuvthmm-urmtnmndmm
xakeyg the sty of early changes
oY % 0¥ Mamrog dectron
(Hembers 1 al 1976) Cely exprssd

1976) When

ruffling and sssochind endocyiplic AuvRy Mv
abohshed (Collns et of 1977). The uraduted cells
seemed to enhance their endoCyioie sclivily &3
odged from TEM studwes of confiuent monolayers.
Hambery et al. 1977) We therefwre docmed 1
pecetsary to amlyse irmadatad cells wah methods
that permmt (he study of cell rurface motidy and
conflguration more readily and completely than
what is possble with TEM The aum of the present
study was o [ollow cxly repennve

czeed by beary X-trradiaton wih the combiosd
we of wanning dectron muroscopy (SEM) and
umetapee cnemxTography

MATERIALS AND METHODS

Colf Limes and Culture Condiisons
All cxperiments wors parkormed ot w59

dugiowd, bumas normal gl s of the U 737 G Loe,
Twang oaly cels from okrty pasages m phas 11, The cell
s wes abieshed ot cukmrd by B Hessermark, The
W allenberg Laborstory Upgmata. s descrbed by Poasen
esd Hacimsre (1563). Cals were grown . Eagles
nmumal sesal nedon spplanenied wik (0% @i



serum and bl and maintained o humidlfied wr

S ng Electron Micruscopy

containing 5% CO2at 37° C The cells were grown in
plastic Petri dishes, some of which contained round 25

Cells were prepared for SEM at 6 12,24 48 and 9%
bours after imadiatlon. The cells were fixed fn 2%
ij dein 01\ N HQwinh 0.1 Y

mm glass coverslips No 0 (for ume-lapse
mphylor 12 x 6 x | mm glass pieces (for scanning
clectron microscopy)

Coaditoas of Irradiation

Tho cells were barvested for irradiation at 10—14 days
after seeding when they had formed a stable, confluent
monolayer and were in a stais of topoinhibition of cell
division and movement.

The cultures were exposed 1o A redution generated
by 8 MeV electrons in & lincar accelerator (MEL SL 75
Super} The radiatioa dose was 200 Gy given at 2 dose
rate of 17 Gy/min Ulambery 1 al 1976)

The growth medium was, usually immediately
following i joa, replaced by ditioned medium
obulned from coatrol cultures In which dense cells had
been culuvated for two days.

Sefection of Obseniation Perfods
Since earlier studies have shown that cytoplesmic and

sucrose (pH 7 2, total osmohallty 510 mOsm velude
osmolality 300 mOsm} (Collins e af 19772 The
fixation was Initiated by slowly adding 2.5 ml of the
fixatrve, pre-warmed to 37° C o the dishes cotamung
2.5 ml of the medium. Care was taken not to move the
dishes or change eir pH. or temperarure, before
firaton, sioce ruffks have proved @ be senmine
structures which easly withdraw when the cells are
disturbed (Blomquist et al 1978). Afier five minutes, the
medium fxative murture was sucked off pure flames
37° C was added and the flaton contlnned for another
10 min at 37° C. The cultures were then removed from
the Incubator and the flxatoa continued In a refrpersiar
for at least another 45 min.

The czils were post fixed In 1% 0s041n 0 15\ N
acodylate-HCl and dehydrated in & graded senes of
scetone solusons, starting with 50% The cells wers
criucal point dried from CO; w a Polaron E 3000

The f were L

were (ully d wittun 4

days after rradi and that po al v
by SEM or light microscopy ocowrred before § hours
after irradutlon (lamberg et al 1976) cells were fixed
for SEM and hght microscopy at Intervals varying from
6 t0 96 hours afler lrradution To detect carfy changes of
cell and plasma membrane moulity ume-lapss doemi
crography was conunued from | to 72 hours after
uradiabon
Phase Contrast Microscopy

The cells wore fized 10 2% gluiaraldebyde 1n 0 1 M
Na-cacody ate-HC | buffer with 0 | \} sucrose (pH 7 2,
510 mOsm) (Collins et al 1977a) Fotlowing fuation
the cells were allowed to remaun i the fixauve soludon
or were dehydrated in ethanol and mounted with Eukitt
Observations were made and photographs w ere taken by
ue of a standard phase contrast photomxroscope
equipped With a pbase contragt water immenson or an
ol immersson obpecuve lens (both X 40) Photographs
were also taken with & X 63 ol immersion lens of
living, unfized cultures mounied 1n the Dvorak Stovker
chamber

Tume-lapse Cinerucrography

The 25 mm gass corerslps wers mounted 1 a2
Dhorak Stoter chamber 1nto which growth medium was
m;caui-mmchumfrumLtha.ndubum‘mm
cells had grown was used The films were made on &
Zerss phosomicroscope (No (1) wsing 2 phass plama
mmmchwmmmuobmemm,\
10) and a 100 mm ocular The camera was a Bokex
Palllard 16 mm ocontroifed by a Wid MBF B control
unut and a MBF-G umer The flim speed was 20 frames/
min., which was adoquate 10 permit & detaled
study of ruffiag of the plasma
Emh!e-ddo(\n was followed for about 3.5 hours.
uuLuiniLhcm;nnulnumhdurupcsurﬁmnchs:rn:
o{ﬂlm“.lDD[nmulOnlyomnm‘hmlysdtatd

flimed. The equipment was placed i@

Polaron E 5000 sputter at about 0 1 et [ 2kv and
mA providing a 300 A thick gold layer The cuftwres
were studsed [n & Jeol JSM | microscope at [0 kY ors
Jeol 100-C tramsmibsion eletron mucroscope. #Ab
scanning attachment, at 40 kY Micrographs were aken
with the specimens tlted 45

Flig | Phase contrmst micrograph of comrol culure
composed of flat glia cells with rounded ooced and
G hyde fixation, ol immer

ston objecuive kens x 480
Fqlubounaﬁ:rundmmNumcromdukfolds
{arrows) representing rufflicg membranes are supcriE
posed on (he contours of a1 muclews. Phase coalridd
mucrograph of unfixed culture 1o 2 Drorak Stotker
chamber ouf rmmersson obyective benx X 970
Fg 3 24 bours after rraduation. A small rulfe of 3
trrpolar appearance arrow) b uiuated on the upper ol
surface adjacent (o the nucieus. The picture 3 sugpoin
of vacuolar formauon 1 msocation wiuh the rule
O(hcruducwumdunmorhmuwda(\’)l"w
coatrast qucrograph of glutarakdehy de flaed oells. Wt
immertion obpectlve leot x 590

of
Fig 4 42 bows after utadauon. Large dusters
vncuoll:ilmpfﬁ:nllnmlnyu(lhﬂccﬂx.Gluu.{ﬂdﬁﬁ)'d“
fixed ceils water immersion obpective jens X 480
Fiz 5 18 bows afier imadauca Numcrous riles
(arrows) orginating 10 the coatact zoot between closely
packed cells aro ilusrated Unflied cells Wakw
unmersion obpective keas  x 480
Fig 6 43 bours afer uradaton Phoe contrml






Flg 7 24 hours afier uradiaton. A sequence from a Ume lapse Mlim showing a ruffle forming In & cell that overlaps
neighbouring cell and gives mo to a duster of endocy ot vacuoles (arrow ) The time b indacated 1n secoods.

Fig 8 40 bours after irradiauon Time lapse sequence of a crowded culture with ruiMing membranes (aoss)
occurring in an apparendy dsorganued fashion with 5o formatlon of endocytouc yacuoles dunng the ume of

observation

RESULTS

Light Microscopy and Time-lapse Cinemicrograph)

Controls  10—14 days after sceding the cultures
formed a dense tossue-like monolayer compased of
flat cells with a rounded nudeus and abundant
cytoplasm (Fig 1) The peripheral parts of the
cytoplasm were frequently overlapped but nuclear
amhppmgmohmwdonlym;mumm
cells piled up In a fashion described earber
(3 estermark, 1971). Mitoses were extremely un
common. Single o small groups of vacuoles were
oburvcdonlymafcwcd]s,mdpmpfmﬂrunum
of plasma membranes was present only n small
mwhcrecdlmumwnm.tmlmdy ught.
Rufﬂamﬂnafmmthcmcdlwrfmum

never encountered.
Irradiated cells. From approumately 12 hours
after irradiation, cells showed an cloagat

appearance with slender Cytoplas-

Fig 9 Scanmng clectron mcrograph (SEM) of a control
culture The cells are close]y packed The surfaces ars (sl
with a moderate amount of micros il

Flg 10 96 hours after imadugon “The cells are reracted
and parily of a star shaped appearance. \fwrovlh aré
santy

Fag 11 18 bours after oradanon. Penpheral mifing @
20 area of close cell coatact A anveolar formanon,
probably represenung an endocytotic vacucke, 13 s
the base of the ruffing membrane rrow L

Fig 12 48 boars afler uradunoa. A partully collapsed
balloon-ike structare oa the cedl surface The pscrare
probably representng the SEM correlats of the blebbung
that could be obsened by Light mucroscopy

Figs. 13 and 14 6 bours after nradistion Two dufTerent
appearances of atypical ruffies anung on the opper cell
surfacy far (rom the borders of any neighbounng cells.






mic projections. Some of the cells were of & bipolar
spindle-like appearance; others were star-shaped
with three or more slender projections. The number
of thus altered cells mcreased during the following
days, and three days afier wrradation more than
50% of the cells were altered (Hamberg et af
1976). Concomutantly occasional dying cells were
seen to loosen from the plastic dish and float freely
m the growth medium

Approrimately 6-12 hours afier irradiation,
ruffng of cell membranes was obviously ukTeased
in the uraduted cells, a5 compared to controls. At
the 24 hour interval ruffing was even more
1natense, occurring wn at kast 50% of the ceits in one
field of view during 3 § hours observation. RufMes
appeared as a dark rim with numerous folds. Some
ruffles were of a small type, also occurnng at the
cell borders of a limuted number of control cells
(Fig 71

The major ‘ofuurumes,bov:\u consisted of
a rather broad fan-shaped upwardly directed
undulating membrane. These ruffes (that were not
encountered in densely grown control cells) occur
red rather often at more than one side of the cell
border simultapeously (Fig. 8). The ruffies were
seen (o emerge at the contact zope between closely
packed cells (Fig 5) or even to arise from a part of
cytoplasm overlapping another cell (Fig 2).

In a small number of cells, ruffles also seemed to
occur from the upper cell surface. These weentrale
ruffles were of a vaned appearance. some were of a
dreular type, whereas others consisted of short,
cytoplasmuc foldings (Fig 3). Ruffles wers often
seen adjacent 1o or overlapping, nucler Only in rare
instances was any kund of cell debnis seen on the cell
surface 1 the vicinity of central ruffing membra
Des

Ruffling remauned or a rather high bevel at 48
hours and then gradually decreased during the next
2 days. At 72 hours, sugmented plastna membrane
motility was merely seen in contracting or dying
cells. These cells showed a pensod of intense ruflling
and blebbing during which the cytoplasm Joosencd
from It perrphera) atiachmenis and contracted to
the star shaped of bipolar appearance. The coptrac
ton phass was genemlly completed in 10-30

1 Pervemtape of Cells with Afore than 3 ackoles
;‘:ﬂ_‘;ﬁ Appreximately 200 Cells Snudied in Each Growp
1 a Phase Comirast Microscope

6hs 12tus 18hm 24bm d8hrs
% 1%

6%
> 8% 18%

4%
5% 9%

Coatrols
Trradlased 4%

munutes. Following coatraction, the cell membrinss
became quict and motionless in some celly, the el
$till adhering to the plastc dish surface. In somt of
the observed cells, however blebbing of the ool
membrane increased 1n magnitude and 1ntensay the
cells rapxdly acquired a rounded appearance, Pe-
rently died, and finally lost contact with the Pem
dish surface.

Enhanced endocytosns appeared concompattly
with increased ruffhing Thus, there was a sight
increase of endocytote vacuoles at 612 hours after
uradavon (Table 1) At the 24 hour inendl
clusters of four or more mmopmcymm:h
were visible in approximatety 30% of the cells (F18
4). Some cells showed a great part of the cyloplest
occupsed by such vesicles. During the next 2 ds
endocytotic vacuoles gradually decreased m pu
ber but sull occurred even i severdy degeneraied
cells (Fig 6). The contracted, star or
cells, however contained oaly occasonal vacuol®

Some vacuoles seemed to anse at the cell bordT
in conndction with ruffling membrancs 1n the 847
that mactopinocytotic vesscks are orduanly crestd
(Fig. 7). In a few nstances, vacuolar forman®®
appeared 1o ocrur wn connection with safypai
central ruffling from the upper cell surface (Fig. 3+
In a great number of cells contawing numero™
vacuoles, no evidence of membrane rufflng w
found during the period of anenucrographuc obse
vation.

Scanning Eleciron Micrascop
Controls The cultures conststed of choaely packed
calls with flat surfaces, that were smooth except 14
2 varmble amount of slender mcrowilli (Fig. 9
Cytoplasmic blebs or uny ruffles at the celf border®
In arews of uompleis cell contact were rarely
O 1 cels displayed small cnveo”
lae or pits. probably representing endocytotf
vesicles. Star-shaped or bipolar shrunken cells wer

13

Irradiated celts Elongated. astrocyte e el
with slender projecuons appeared in
amounts from approumady 12 hours cawards-
These cells often displayed a number of finf
retraction flbers runming from the cell border to L8
onginal powts of aftachment to the plastic il
surface. The shrunken and elongated cells usually
showed very few microvilli on the cell surface (Fig
10)
Incremed ruffling was observed from the 12
hour interval after wradation. The ruffies were
masuy of the perfpheral type, ansing from a thin
leading lamella that very often overfapped the
cytoplasm of an adpcent oell (Fig. 11). The rulMes
cocsisted of thin upwardly durected




s lg some cells, bowever small hosr of
sreutar membrances foids seemed o arkse from the
Wqﬂmmmmwdm
wactaposn cytopuesm (Figz. 13 and 143, Dead cells

before or afer Uradation, and since the coniTed

cuttarey showed a fow codocytotic acthdy ¢zoge-

ows facions can evxienily be nided ot a inducers

of the aygmmented
As

s smalf pets on 1ho rurface, In many instances
e remmanss of eodocylote vesicla were found

endocylogs.
d in a previous sindy (he signifi-
@nce of the incresed endocyiots coud b la)
uptake of gutnens from the

@ with rufflzog A8 the pert tagh
pery of the olls (Fag )))
DISCUSSION o

cellt, gtart of both peripheral and cendral ru(lung
atngy and & 2 clatedt

and the
mechannms in the nuckeas.
In our moded, the grven doss o high and no cells
tmovive loages than about 10 days. Furtbermare, no
muote scovity recurs and the cells synibeszng

it the rafThng membrames. The later
reached ther mmwroem afier sboot 24 howrt, wiuk

i 1ho TEM 40 abtn quaniiatres dam sippos
g te aoton of an mcremse of vuch vachoka. The
Ak obacryed with tme-bipks cnesnicrography
®ldendy were of the brge vancty Some of thess
o8 s acuoler w ere shgwn w the preseat study to be
aesied deeerty w the level of th plksma membeans
@ rellng ks [0 the previous report (other) large
cles appmred 10 be crentsd by the fumoa of
wall coes. Topaber the tho tadios mdscate that
¥Edkston of glia cells resulty m 2 greasly enhanced

Since the actrve cufilig aad amacausd

resulty i internalitaton of tarps amosars of plusma
membrane and the cells tn very zaow and
threed-ike, the replacement or de oo synibests of
merbyaoes b probebly not operating oF 13 st kast
grealy bmpaired.

Raffling and sssoctased were fir
descnbed by Lewos (1931), and thets phenomena
have been carefully rmdeed, masnly oa macrophages
and amoehan, bat ko oa varkous fypes of o v
cultured celly. Apart from being of inportance for
endocytosks, ruffimg has been related w0 ol
Jocomaton and also Sound 1o be correaied with cell
maluplcation Harrly 1973 Schellons of ol 1976
Brunk « &l 1977). The upoctance of ruffling and

for celd

schanisms are Lkely (0 be severnly damaged
proocytotls

-3
ancier Both upeks of mutrents and turnover of
Pplasona mambrane ghit be eveats necewry for the
ol durng the compienon of a ofl cydde It o

adroiem 1965 Colen and
Sence thers 13 po changs
of the medmn owed

(Chapmsa-d,
Parly 1957
o g Gordae 1973),

even m crowded cultures

fumm ruffling
(Colles et ol 1977h, Borek and Femopiio 1976),
Central,

hettrophagocytoss of eoll orgaselies (Colflaa er ol
1976 However \eddnmﬂndwhm:of
baterophagocyloss



This leads to the disappearance of & large part of the
plasma membrane, resulting m the branched,
threadlike cells found in an irradiated cutture. The
diminished cell surface area indicates the creation,
followng ursdlation, of an unbalance between
degradation and rencwal of the plasma membrane.

Supportied by grants from the Swedisk Medical Research
Councrl (B78-12X-01006-13A) and the Swedisk Cancer
Socrety (Project No 617 B78-071b)
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MORPHOLOGICAL FEATURES IN NON-CIRRHOTIC
LIVERS FROM PATIENTS WITH CHRONIC
ALCOHOLISM DIABETES MELLITUS OR ADIPOSITAS

A Comparathe Studv
PER CHRISTOFFERSEN and PALLE PETERSEN

Departeat of Pubolopal  ADLiowy H\dmnanuMmeAw\mm
w&wmw

& Peanen, P W[«mﬂum—mﬁﬂ:h\mﬁmm\\m
abors worlkos of slosite A compersing sudy Ac pah mucrobeck. scand
St A N5 495-493 1978

Chnmolienen, P
o

oher auobogy
Ky oS Lier morphotogy ticoboln, dibeter mellaus, adpoums

of Parhotagxcal Aspomy Husdonre boguial. Unnarsty of Copenhagan,
Dramart

Per ChymaoiTaraen,
D~ 450 Hymwre Copenmirn.

BanedduTt Agmgld 24 72

Fery ner 8 ofien s @ patseats with chroae
dabetrs mellays or overw aght (10 11
{215k 1w e Xnow 0 ket 1 g8 the akcohobic Taity

55 Wik mow ofien procoeds 4o COThas
The prapose of the present paper hat bectt o

110 per cent of wandsrd % aght) ay decrbad prs ity
w

Hiopses axh Qrrhoms (dellped by pereociy oef
nodules aad fibrusa), sogecoo of drrhoos. o of

MATERIAL AND METHODS
‘iinﬂ:.n d 19641969 porootanaous iner baop-
8 e Perfarmac by the 1 of Alaogh 18

02} axdfor Laboraory s of Iner

The usene hay been flwed v Dewiral formabm and
exibeded i perallin The buopsies w ere 11 4 am thack
231 343 o borg and were Gl e hersd sextions (6o
— 37 snctiors)

The eaicucst bae been pactarmed by ooe of L
autbors (F C v whowt xxy keon badge of the atr
uhmt;nh.mmwvommw

~ Wigmore, adicons]l seiogs from  al
Teopsies Fasoed for rrical Gbres (6], woa (7) an
Pyromuophyl substance (1) hane becn s adable



The occurrence of the following qualities has been
regisicred. Mallory bodics (2), akcobolic hepatitis (4),
focal necroses (liver cefl necroses excluding necroses in
alcoholic bepatits and lipogranujomas), kupfler cell
prodife 3 (i tble inira or extra-
Ic:.llj‘ull.r bile thromb1) lpogranulomas (3) purenchymal

RESULTS

A summary of the parenchymal changer m the
biopsies from the seven groups of patients B gne
1n Table ]

Farty change occurs more often and more

thon, blle duct prol and
of the portal racts, as well as fron depasits in I er cells,
kupﬂ‘ercdhmdconmhcmFunbalhedqrmof
fatty change and fibross has been registered.

Fatty change bs quannficd in the following manner

0 the biopsies contaln no fat vacuoles

+ the bopsics contun famy vacuoles, but on
average 1 bess than one third of the Iner cells.
Included as slight fatty changs have also been
blopskes which only contun a few lipid drophets
10 each lobule,

tbo bioptses contain farty vacuoks in ope third
or more of the cells but in less than two thirds of
the cells.

the blopaaes contain fatty vaculoes in two (hurds
or more of the cells.

++

The 99 patents comprising the material were dyaded
mto seven groups according to three factors — akope or
comblned chronk akoholim, dubetes melltus, and
overwelght {conf table 1) The hustological features of
the groups have been compared.

For the staustical evatuatios the chi? - test has been
used and the hmit for type I error {2a) has been placed at
aos

Pr d in the bropsies from wpures alcohobos
than in biopses from wpures chabetss and wpurex
overweight, and the dufference Is significant (p <
0 01) in comparmson with the overweight grom. [n
addibon, farty change occurs more oflen when
diabetes and overweight respectively are conneed
with alcoholism than in the groups of wpurex
diabetes and »purex overweght. The combimabin
of dabetes and overweght with or wihou
simultancous afcoholsm determines the highest
frequency of fatty change The fatty change 1s inall
cases distribured diffusely 1n the lobules bul m some
cases with a slight centrilobular domunance.
Focal necroses are observed m the majorny of
biopsies from alcoholcs, and there are signdianly
more bxopsies with pecrosls 1n the alcobolic grom
(18 (82 per cent)) than in the dlabetic group 2117
per et (p < 0 001) and the overwerght growp
(43 per cent) (p < 005} The combunanon of
akcobolism  with erther diabetes or overseshl
determines a higher frequency than 1n the »purts
groups. In only two of the biopsaes, both from the
alcoholic group, are many necroses found o all
cases they are distributed diffusely throughout the
parenchyma. Confluent necroses and prece-mal
pecroses have not been demomnstrated.

TABLE | Aumber of Blopses with the Follrwing Parewch mal Changex from 72 Paticnts with Alcoholssm (U1 12

Panents ith Diabetes (D) 7 Patients with Cherweight (0) 21 Pauents with Drabetes and Oners cight (D+0), 8 Peiins

w 10h Drabetes and Alcoholism (D+A3, 19 Patrents with Overw aght and Akcokolrun (O+ASand 10 Panenss u itk Deabetes,
Orerwerght and Alcoholim (D+0 +4)

Parenchymal
changes AQD DU O  D+0OQD D+A®) O+A(19) D+O+A(I0)
dght 15(68%) 7(58%) 3(43%) 10:8%) 6(75%) 12(63%)  Tt70%)
Fuiychangs  moderats 1(14%) 0(0%) 0(0%)  9(43%) 1(3%)  5(6%)  2(20%)
e 15%) 00%) 00%) 0% 0l%) 0% 100%)
— 18082%) 2017%) 3(43%) 12(57%) S5G63I%)  10(52%) 8¢
Ef.;.-.nm 70G1%) 00%)  104%) 703%) 308%)  4QI%)  5(50%)
Maliory bodies 304%) 00%) 0(0%) 0(0%) 00%)  00%)  2(20%)
oo 20%) 00%) 00%) 00%) 0©0%  00%  00%)
e fmwon  16(3%) 3(5%) 1(4%) 3(3%) SE3%)  602%)  $60%)
hupfler =4 peo 1160%) 00%) 104%) 6(29%) $(50%) 8(2%)  5(E0%)
Inftammetion 00%) 00%) 0% 0©%) 00%)  00%)  00%)
hcx‘;:twh”m S 305%) 104%)  3(4%) 2025%) 306k 200%)

o the dwmﬂmormmmmmm-mmmm

urcs
mmmofm:mbmhﬁ‘mhm



TABLE 2 ¥xmgher of Rigact b see Foblow my Portel Chainpey # she Sriem Growps of the Materal

Portal Chaagrs AQD ban oM D+O21) D+A{E)  O+ANY DrO+AUDY
dgt  145%) BO%)  2029%) 1% 143%)  15%) 1{10%)
Fibroes moderas 0(0%) DO®)  DION) Q4R 010%)  B(ON) 0%}
e 0{0%) DIO%) 0%} 0O%)  0OB) 00N 0(0%)
Buix duct protferaonng 115%) G@%)  1(i4%) 0@%)  dW0R}  00%) 202031
I SI2INY  1(B%) 2029%) 9(43%)  2(25%)  642%) S150%)

The fgares mdicats the umber of opsies 10 svh subgrom of the tite qualies
Tia peroestage whach the mumber coestrintes of the tubgroup @ g ea by bracken

bwixvi of sah overnaght o cormected wRR 2
bogher foequency of bpogramuomas than 1 the
¥ grougs of diabeixct or overweght In all
st (ke (pogiamuiomas are small amd located
semtrdobelarly ln eddnon aff the beopecs Show
a1y g Toer 13 00 supaDeant &iference m the
oxmrexr of lpograc@ows m e differeat

Hallors bossey e baen found 1 thres bropsses
12 the tkobobc group and all three biopeies thow
oo Ggrm of fatiy changs Two of the thres
Wmmmwumm
M wih e of ner cells contaming

Mesenck mal reaction 1w the parenchying Bath
gt of hapfler clt. pecilimiaon (p <
00 a0 of parenchy mal mfasnmatory celts (p <

3172 preaier 12 e groap o ekcotiales thn
% e 0 (8.0 wpurve grouse, 2ad 10 combune
% %12 akoboinm determmes & higher frequcocy
5 o (e e grocp
hm”"”w o comgend Oy # punortty of

oS exhibyl rop deposidy and noee of the
b cholesn

A Ry of the
V0 0 Tk 2 A4t g e ety
@ BV bwpee e wubow sgmfiam

DICUSSION

Fylnen,

ommon findag m both akobalics,

:‘umwmwmm
123 ore pronoxnond . dcsbolis

‘tn'h"“w‘a'\dmwamypam

‘Q&“’h"hdﬁpfhumﬂﬂm

rrhoss, but that @ othet untances even severp
sieatots Dy be presem fof years s uthout des clop-
e of curhoss (91 It 5 m adduon wef-knmn
a1 1 the alcoholic farty bver whsch most often
proceeds to crrhosA, and 10 thrs coMBSCtoR the
queshos may be sled His the prseny study
show n morphologxcl drperins w hich may explun
thn difference?
1n fver wah 24y change one may io (ne bght
microope observe lver oolls disivicgranng 1 the
follow mg manpers focal tryer cet) necroaes, hpogra-
Tujonus 30d peroses m akcoholx bepitrs 1 the
Activily m a falty iner 55 expressed by
the mamber of drirgrated Iner cdlls and the
degren of (nflammaiory (eachon brooght sboat by
these, there 1x m (he presemied materw) a greater
acin ity m the groams of aapeies lrom patienis wnh
2 hrstory of whoobottem than  1he oler groups. and
i fach tends 10 coaltm e esrmpoon, that
Akeohol Aot goly mduces alobobc hepatyte bit also
the other kmds of necroses (5),

of corrhoss chogeent
Mmmmhﬁymummmmn
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Fig 1 Age proups and sex disthibutlon

per{onmed 1 § of 24 panents with locad recurmence. Tn
he remaining 15 pathents high age. complicaing 1lipess

or were indicaton 0 lany

Clinteat Course

1n the chimcal evaluanon kol recutrence (venfied by
bopty} metastases 10 regoad] lymph podes (chinkal
fudgment) and Letbality dus 10 @ancer of the larynx were
considered 1n an observauon perod of 3 vears (Table N

Hisrofogy

The hmtologic grading system o as desanbed by
Jacobssom (19730, 1973b) (Tabk: 3) The system n based
upon regtration of 8 marphologxcal parametery, esch
gradad 1n & four gage scale The score values of the 8
parametars are summansed 1o some blopsics all 8
pararnetecs are hot evaluable, therefore all caraioomas
are characterzad by hatologica) score. defioed @ the

TABLE 7 Recwmence Metasiases it Repronal Lymph
Nodes and Mortahty Due 1 Cancer of the Lunm

+ Local recurrence iodinnd
~ Local recurrence % pis
12 p

+ Metzsses in regiosal fympll podes
~ \etxsiases 10 regiomal hymph noda 3?"“
+ Meusases @ reponal lymph podes "
Dalhdmmmmmlhﬂ“&b ‘l“;x
Alwve afler 3 years ops

Death due 10 other CAUME
Dk dbe o b e ——

500

1oial sum of poins dnvded by the pumber of panmxiers
aspesved (Luad er af 19752)

The origmal sections of the il biopues » ere 6l
for the hustologreal gradmg The buogries were all fied m
formalm, embedded m paraflin and cut 10 wep scloos
average $ um in thicknes from 9 dfferem ke e
uted hacmatoxylio-eosm stuned slides for the o hur
o

Studv of Reproduabdire

W 1thout know ledge of former AenTpho8
%0 of the authory. Py (NG) and P (hH), blindly graded
the bropeses twice, analytus  and 1 witb ap e of
1~  montd The isierpersomal reproduabilty *3
assessed by companng purs of honologcal scores froe
(he twa patholopsts This was done both n ansaipst b
and 11 The intrapersonal reproduciblity w43 gssessed by
comparing purt of huiologscal woress from e 180
aoalyses This W done for both of the patholognt®

Statshical Amalisry

The mesns of histologxal sCOMS 1n the 4+ gradings for
palenus with and wubhow ool recurtence  reponal
{ymph nods metamases aod death due w0 cancer of e
lanynx were compared The reproducitulity of the
arading w a3 evaiuaied by doubde readings of baopas and
subsequent calculations of Handard devistioos of histto-
sxal worea, capressed by the formala

w= faz

where s = standard devabion. n = number of hniological
gradings and d=otmened differences  (Therkefsem

1976)
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poty mocphom enlarged of entarged cnlurged
uces enlarped
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Phocyt)

RESULTS
g:u-:...knm Hevsotogacal Scorey and Clascal

‘M\ao{l&hqxu\mpa{a'mcdbyﬂ\e
%0 pathologris Nomeluurwrmhscubmd
l-;maub::]buucnlh- meam of hotologxcal

m

mnnuqormmm
m;mr,unusuzu)u-nmm

evaluate 413 40) 404and 41| Puns of parametery
mlh--immnfT-HeSLAnmm—duwt
mmmll:lcwuo(lhcmdnunnnnm:nm
£nven next m Tabis § Sazne score % as found i 301
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performed 1n 9 of 24 pauents with local recurrence, In
the remalning |5 pavents high age, complcaung Liness
Or melastases were contrandication 1o laryngectomy

Cumcal Course

In the chinxal evalustion bocal recurrence (venfied by
biopsy) metastases 1 regional lymph podes (chnxal
Judgment) and lethality due to cancer of the larynx were
comsadered 1n an observauon persod of 3 years (Table 2)

Huology

The husiologc grading system o as descnbed by
Jacotsson (1973a, 1973b) (Table 3) The system 13 based
upon of & mor . cach
graded 10 a four siage scabke The score values of the 8
paramefers are summansed m somwe biopmes all 8

are pot luabie, th all
are chafactenized by hisiologxal score, deflned as the

TABLE 2 Recurrence Metasiases in Regiomal Lymph
Nodes and Mortaliny Die 1o Cancer of the Lanax

+ Local recurrence 73 pis
~ Local recurrence 28 pu
17 pts
+ Meusases in regrona) lymph nodes
~ Metastases 10 regonal lymoph nodes 3?;"
*+ Metastases in reponal hymph Dodes
3
Death due 1o carcipoma laryngs {5’:;
Alive afier 3 years i

Death dus 1o other auscs

total sum of points divided by the number of paamtes
wssesied (Lund et af 19752}

The onginal sections of the tmtal bopsres vare nd
for the histodogical grading The bopeses were all fisod &
formalin, embedded m purafiln and cut 10 siep sechond
average § pm 1n (hickoers from 9 different Jres We
used haematorylin-cosin stapned shides for the oalsr
uos.

Study of Reprodwabeiin

W ithout knowledge of former histologxcal desTpocd
two of the autbors, Py (NG) and Py (kH). blunxiy graded
the bropsies twice amlysss [ aod 11 with o oeeral of
1-1  month The interpersonal reproduciniay w5
assesved by companny paurs of hntologkal scores froe
the two patholognts This was dooe both th analyss |
and 11 The intrapersonal reproducibdty w s amesscd by
comparing pars of hustologial scores from the 9
amlyss Th was done for both of the pathoiognis

Statrstical Analssss

The means of hisiologscal scores 1o the 4 gradings kd
pavents with and withow bocal recurrence,
lymph node metsstases and death due to cancer of e
larynx wers compared The reproducibuuy of thé
grading was evaluated by double readings of bsogsics and
subsequent calculations of standard devtoms of hriok-
xal scorex. expressed by the formoula

s b

where 3 = sandard & n = number of
gradings  and d=obserned  dufTerencos
1976)

(Therkeisom
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TABLE 4 Correfation berween the Clinical Data In the Obser athon Period of 3 Years and the Meons of the Hisolopeni
Scores Gnen by the Two Examiners in the First and the Second Amabsis

Clinial data Loal ence Meustsses in regronal Death due 0 cancer
lymph nodes of the lanyax
+ - + - + -
Analysis I 1 o I u 1 1 rn I n
Means of usto- Py 23 24 23 25 25 26 23 24 25 25 2
2 24
logical scores P2 22 22 20 23 23 2 PR B 22 0| 21 22

TABLE S Towl “untbers of Evaluated Paired Purameters and the Destribution of the \umbers Aoording ®
Drfferemces in Ther Score VYalwes

P+ Pai+ 1) WP +P) WP +PY
Toul pumbers 413 403 404 41
Number IDfference
with 0 301 35 04 09
dilference 1 107 143 165 173
In score N 7 23 33 P>
values 3 3 bl 2 2

TABLE 6 Jmira and Inscrpersonal Reproduabiliy Expressed as Standard Deviations of Hivrolagical Scores

PI+1D

P2(1+1D 1P +P) 1{P1+P)

Stinlolopical score 00

037 039 o

TABLE 7 Stamdard Desations of Histodogacal Scorex with Score balues <7 5and 205

Pi{l+1 PaI+1D) 1(PI+P) n +P)
Ststolompaal score < 7 5 01s 0139 03 035
023 033 03 022

SHmstologacal score = 25

the two analyses (I 0 32and II 0 35) The materml
was divided nto groups with hrstological score
<2 5 and with histological score = 2.5 (Table 7).

DISCUSSION

th cancer of
In grading biops:es from 52 patienits A1
meun-nxw:roundnordamnomwhmolosmlm
smremthedmulaxusr_'rhxs)smmnm

senes of Jacobssor (19732, 1973b) and of Lund e
al (1976 1977), who both found evident refattons-
hip Thus discrepancy can be explaned by the fact
that our series s small and that the senes consits of
refatively more women okder pattents and suprag
ot localisatrons than seen in the other materials
But contnibutory factors can be duference in biopsy
and preparation procedures.

Even small biopsies from a lesson of the laryn¥



e osmlly adequate for simple diagnostic purposes.

kg which demands mudtiple and begger brop-
w10 mumbre sample error

{1973, 19736) and Lund er af (1976 1977) we
wed the argmal sldes. The tune from beopsy o
koo of (b tosoe, Dumber and thickoess of
*hoes, ck per topsy are uncertam factors

Ropracuceiin,

‘lhndhmnamml}:m-pkmmm
exthod for alculetion of sundard devatoms of
Iesclopaal scores The method demmands., (hat the
Sandand des ations are the same all over the scale
Be found (s demand met, (tabe 7) The sleght
Sdlerences cam be expiamed by random varmton
hmmmmdmmmm A
DT crardance 1 gracing was not found m the
2ocond aealysis This moght bave been expected The
M\nlm.mmofuunm; reflects the

Coxmeed m g contexy
lﬂﬁtmnd;dnmfmd.4nns:nhwmbk
hmummwmmm
h-hmmmwm.m
:n“::ﬂ‘kmrmmhmcmm’mdlu

‘Samwazkimm parameter | and
l’l‘cﬂdd\nmmmn}yreu;nn:d

Dy B evalutsd by e
|!7lud Aenim Jacokzson (1971a
o mead(l975:,l975ul976 1977
Nkfultn.hanfluth:;rmmulmmba

‘::dmm-m;wm

o ot mocaesm, paramcrer

Cdiion (1971, 19730 & o s
alueted by estmating

e of enlarped mucker Ve dod pon g e

tpplicable. bt use (be
Lot o1 o 11975 1975b, 1976 1977), .Z

applied the chssification of Broders (1926 1958)
and asscued the procentmal madence of matare
ouclel

Mitosss, paramcter 4 was by Jacodssar (19730,

1975b 1976 1977) counted maioses pey mKTONCO-
poc Neld at a magrufication of 250 10 ¢ keast § flekds,
and thus tried 10 make the cTTIera more precse The
type of mucroscope 1€ the size of mxToscopxc fleld
3 not mdicated. nor whether to base the count on
most mutose-actn e flekis or on 1y erags actne ekds

Many factors may influence the number of
mroses such o delay m flunon, (Eiaas 1926),
teoson of oxygen Buliough 1950) Siherbery
(1976) 1ested the mierpersonal reproducabality of six
expenenced pathologists m counting mutases, and
found 1t poor especlly because the crter for
mucses are nod drsunct

For evaluaung the qumber of mutoses we used
Jacobise 3 critena which w e found reasonable i e
bave used the prevence of detmgunhable chromovo-
mes x5 our anon for mutess and have onuted
pycoouc of hyperchromquatc mucle

Stage of imason, paramrier 6 was not difficaly
o esumate m grade | and ¥ but as the blopss
oftes were superfical with wmour 1nfiltration (o
the bottom of the bopsy K was impasuble 1o
dotungussh between grade 3 and 4 Lund e af
(1976) used the realnon of wumour 10 submucoss as
a amenon Thnu;hj.mn'ofurmiuumnc:mml
v asion 13 though not txable. due W the wdiinow o
hn:nmmddlnmalmhmln:nmihnhnn
OUFiburs 1964) As we did not find the crserson
soaares appixable. we hae chosen W0 regard
mnmmmhﬁudaumuxhulnm
dnum xs grade 4

ermmm7lnl.h:nry‘etb
nmﬂndmm.muo(mlmnmmmd:d.lﬂium.
bmwdouhllhaulmormwzmaaulhnv
\monlyrnmdvayumn\uschmmx
bmn.lnmnummundad(lwsl‘edadnq



Clinical Refevance

In previous studwes Uscobsson 1973a, 1973b
Lund er af 19752, 19750 1976 1(977) an
indication of degree of accuracy was not given,
which {s imperative to evaluate the progoostic
statement.

The accuracy in our study expressed by standard
deviations varies between 020 and 037~7-12%
of the {—4 scale. Other 1nvesugators of semiquanu
tative scoring systems have found an accuracy of the
same magnitude. Champion and Wallace (1971)
thus found 1n grading carcanoma of the breast an
interpersonal disagreement of 30% using a 3 stage
scale. In their senes as a whole they both found a
good and sdentsical correlation of grade and progno-
sis. Variations in grading have lttle influence on
clinkopathological correlations In large groups and
histological grading s praticable and of value 1n
analysis of the natural history of cancer and its
response (o treatment.

But ailocation of a numerical value to the
histopathology of a particular tumour does not
imply prognostic precusion for the Individual case,

CONCLUSION

In testing a system of histologscal grading we found
no correlation to the climcal course of disease 1n 52
pavents. The assessed reproducibility was of the
same magnitude as found by other investigators of
scmquantitative  scornng systems  \Whether the
tested grading sysiem s clinkcal refevant 1 & able to
distinquish between patrents with good and bad
prognosis and thereby usefull as a bams for
therapeutic measures s still to be proven
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RAPID PLATELET CONSUMPTION IN A CASE
OF METASTATIC OSTEOGENIC SARCOMA
OF THE BREAST
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Clindcal Relevance

in previous stuties Uacobsson 19733, 19730
Lund e al 19752, 1975b 1976 1977) an
indscation of degree of acturacy was pot given,
which s imperative o evaluate the prognostic
statement.

The accuracy 1n our study expressed by stapdard
deviatons varies between 020 and 037~7-12%
of the 1—4 scafe. Other investigators of semquany
tative sconng systems have found an accuracy of the
same magnitude Champlon and Wallace (1971)
thus found 1n grading carcinoma of the bresst an
interpersonal disagreement of 30% using a 3 stage
scale. In their seriey as a whole they both found a
good and sdentical correlation of grade and progno-
sip. Varfatons 1n grading have Inttle influence on
dinicopathological correlations In large groups and
histological grading is pratxable and of valug in
analyss of the nawural history of cancer and us
respofse to treatment

But allocation of a cumerical value to the
hustopathology of a particular tumour does not
1mply prognostic precision for the individual case.

CONCLUSION

In testing a system of histological grading we found
0o correlation to the dinxcal course of disease in 52
patents The assessed reproducibiity was of the
same magnitude as found by other nvestigators of
semiquagtitatine scormg  systems. Whether the
tested grading system ts chinical relevant 1 ¢ sble to
disupquish between patiens with good and bad
prognots and thereby usefull as a basis for
therapeutc mexsures 5 shll to be proven
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PATHOLOGICAL ANATOMY
Antopsy Fladngs
Al autopsy (he petent s skm showed multple
petechac Status afer mastectomy was nosed. The
boart was enlarged &nd w&ghed 350 § The nosmal
outlme of the heart w a3 distoried (Fig 2) because of
a jrge. sobd oval tumouwr mewuring 7.5 cm




@ SPLENECTOMY

BLOOD AND PLATELET TRANSFUSIONS »
4
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5_‘.
wac 00001
per cu.mm
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203 per cumm 20 ]
Tocr 1 oV T DeC T

120
PREDNISOLONE w{

M

Fig 1 Course of discase and treatment

agglutinins were delected 0 the serum  Anunuckear
anubodics were not present On several octassons the
levels of factor VI fibrinogen and fibrinogen degrada
on products were wilthm normal hputs The differential
count of siernal bons marfow ymears was normal
Hustologeal of by from
spinal procevses showed a pormat amount of megakary
ocytes No splensc enlargement was present o flat plate
X ray The plateket count remained low (Fig 1) and the
patent developed cxsy bruing wnh purpura and
petechiae on mucows membraoes and skin It was
copudered that the thrombocyiepena could be dus 10 a
rapid penpberal platelet dewiruction ioduced by & vind
infection  Homever complement fltacon tess for
adenovinus, Comsackie B cytomegalo berpes sumplex,
inMuena A and B oranbosn, morbil. mucoplsma
rubeils and L were all wathin
b nnges Mo antiplndet could be
mwmbymmwmmwkawﬂhéswﬂd
(19691
/day predrussolone by mouth
On Noveraber § JOmu‘ doss was subsequently

pous, $ICrlabelled plaselety were empoyed. The resuhs
are sumpanzed m Table | On buth ocoassons
platelet meaan hfcspan (MLS)  was thown (o be
contiderably shortened and platchet production shighuly
imcreased  Splenectomy way cormudered 0 be indxated
and was performed on Devember 12, On the day of
surgery the patent received transfunons of platelcts 15
well as packed red cells (Fig 1) The spleen werghed 743
and histologxcal eumimation reported no poiew orthy
mithologial changes Post-operathely no nse¢ in lhe
peripheral thrombocy s count ocowrTed At the begiriog
of January 1976 sbe developed a ner condion » 0k
ukToaing Wnvels of brubin, allaline
SGOT and SGPT The condison deterionated apdly aod
death 100k place on January 13

METHODS

Flateter Limetics Duplicate platelet survival studies were
carncd gul. once ulng aologous aod Lhe second tune
bomofogous plackets from an ABO-Rh-compauble
dooor The platriets were Iabellerd w340 wuth ST and
were thereafier wpected nto the pavent Tho techique
emplo) ed has been described tn detal elsew hero (Kwr &
"ﬂﬂﬁ"d 1971 Kot 2 Cofa Kutd 1978) Rlond



Fig 5 Tho opened right clamber (RC) of the beart and
the pulmorary rusy (PA) abowing muUkiple emown
embol TE)




Fig

Rrowng in the wall of the right atrium The solid
tumour mass extegded 10 the tricuspid valve and
rrumlhutaptuywuutmonnmunmsx 15
Qm“nhmpnglﬂclmuumdonnlhlw‘bt&e
mengoflhelrmph\mlnmlhamhl
chamber of the heart (Fig 3) Ibe large, solid
tumour mass was firm and 1be cut surfece was
greysh white and fleshy (Fig. 4) The pendulum
Uke part of 1he tumour was soft and getatinous, and
the cut surfice was greyush-green The nght
chamber was party fillked with several large
gelatinous tumour embolt The nght pulmonary
artery was tolally occluded by gelatinous wmour
embofil The branchies of the feft pumonary artery
extending (0 the upper lobs and hingula were
{ikew 5e oociuded by gehatnous twmour emboli (Fig.
5) Mo further wmour spread ““mm?‘:
branch of the right pulmonary artery

modtan lobe was periphenally oocluded by an
emboius, and a 5 X § cm wedge-spaped haemor
hagxc infaret was found 1n (he fung parenchyma.
The cut surface of the Lver sbowed sgns of severs

passive and acule COnELELOD.

«ng

3 \.\QI‘ ' XN . o
ks Opuuuin;hthan#wmm:polypmdmbncnhnmmu(?ﬁxw = incusd Vadve

Hbuohigica] Findlngs
Hestologically the tumour vaned somewhat m
ifferent aress. Both the breast tumour and the
et cumour were composed of highty pleomorphic
spuidie-siaped cells interlaced with Aress of mahg
nant cscold (Fig. 6) Bone formanon was prom-
nent partcularly o the breast twmour (Fig. Th
Mitosex were {requent The gelatinous part of the
carduac tumour as wel) as the lmowr embol) » et
composed of atypical chandroid cells Both the
surfaco of the polyposd extension of the jumour aod
ﬂtmdoardmmad}nc:mlolhnmupldm't
wete coversd with fibnoous matena) w3 lage
altnLThehnmmofurlumouroonmmdqwu
a Jat of collagen fibres, tnt fibrinous matenal w8
oot found within this part of the tumour However
the tumour embol contauned substantial amounts of
fibrinous material. On hustological examunatson the

anery n the nght
nuuiunbbndaulolhumd‘tnﬁrm]\omha
Lnﬁrundnrmnmdcmadinu)clunp
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DISCUSSION

The mammary tumour 1n the present study fulfits
the criteria for osteogenic sarcoma of soft trssue a3
described by Stout & Lattes (1967) ie. 1) the
presence of a uniform morphological pattern of
sarcoma that excludes the possibility of mmed
malignant mesenchymal tumour 2) the production
of sarcomatous trssue of malignant osteoid or bone
(or both) and IXhe ready exclusion of osseous
ongin. The tumour {n thix case exhibited highly

mnmmgpmm“uwmmmuosay
In the expenment with homologous plateless V(LS
was only 01 day (Table 1) However snce the
platelet count at the time of study was oaly about
10 000/1l, the results obtained with homologors
cells must be considered to be more representane
of the true survival of the arculaung plskt
population. In agreement with what Is seen In [TP
the platelet production rate was shghtly increned
(2~3 times) (Harker 1970 Braschag of al 1974L
There were no Wboratory signs of diseminaied

preomorphic spindie-shaped ceils focally

intr \ation. Using the plaieiet factor 3

with atypscal osteord and bone, as weil as areas of
chondrowd differentiation. Bone and cartilage may
be seen [ other breast tumours, namely »mixed
tumourse (hstologically kdentical with muxed tu
mours of salivary gland) cystosarcoma phylioides
and adenocarcinoma with metaplasia (Smith &
Tay for 1969) the latter being a possible differental
diagnosis. However in the lalter case there
always a tranution from carapoma to heterotopic
clement (Smith & Tavlor 1969) and ths was not
found 1n the present case.

The breast tumour s considered to be primary
and the cardiac tumour metastatic. This may be
supported by a ume interval of more than one year
between dugnoses of the two tumours. Metastases
10 the heart are rare (Herbur & Maisel 1942) and are
seen most commonly 1o pathents with disseminated
malignant disease from prumaries 1n the lungs,
breasts and oesophagus, often as a direct extension
of the tumour (Scott & Ganin 193%9). To our
knowledge only two cases of pnmary osteogenic
sarcoma of the heart have so far been described 1n
the literature (Low s & Afchnee 1972 basin 1974)
one of which was assoclated with widespread
metastases. The present cardac tumour was Jocated
1n the nght siie of the heart, which has been
described to be the predominating side in other cases
of cardiac metastases (Prichiard 1951 Defoach &
Haynes 1953) It 13 notable that, besides the cardiac
tumotr no further tumour spread was found 1n the
present case. Solitary metastases (0 the heart appear
10 be exceedingly rare, and cardlac metastases are
almost nvanably assoclated wuth dissemunated
drsease (Scoir & Ganvin 1939).

Thmmmwv.ulmap(dmhlpmuﬂn
dummworummmumor
pwsurm'llstwdhd:mmﬂﬂddwfylhﬂl
mofﬂmdp‘-ﬁﬂdm“‘“m“umwr

concentra
ing cause of the low periphenal platelet
mmwmwwmwbﬂmﬂ““ﬂ{
shoctened and within the range sech in patents w1
very acuve forms of idiopatiuc thrombocylopesic
g et al. 1974). Thus, when

(ITP) (Brarehdg
T piteies were caployed. (be MLS fox

immuncmnyury test (Karparkin & Siskind 1969), o
platelet annbodies could be detected. However o
recently demonstrated by us, the value of ths
techmique 1n the detection of anuplatelet antibodics
b quesuomable (Xuiti & Safai Auni 19781 Ne
cropsy disclosed a large tumour mass 1o the nght
atnum with a fibnn-covered polypod extenson
hanging through the opening of the trcuspd vahe
into the right chamber Fibrinous maternl was a0
found trapped within the tumour embol but pt
within the mam tumour mass. Embol were fourd
1 the branches of the pulmonary artery supplyrd
the median lobe of the nght lung. which was partly
infarcted, but there was no evidence elsewbere 8
the lungs of repeated episodes of embolzaton

It seems reasonable to assume that the shortenund
of platelet survival could be atinbuted mainly 102
umlar mechansm which governs the rapsd throar
bocytolysis in ITP The perpheral destructeon of
platelets was very intense, since neather cortscosiero™
xis por splepectomy alkeviated the thrombocylope
nh.
In view of the mecropsy findings. trapping of
fibrinous materml within the tumour embol and
mechanical platelet destruction sppear 1o havé
contnbuted to the platelet comsumptaon
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A RETROSPECTIVE HISTOLOGICAL STUDY OF
669 CASES OF PRIMARY CUTANEOUS MALIGNANT
MELANOMA IN CLINICAL STAGE I

7 The Relation of Cell Type Pigmentation Anpka and Muatic Count to Histological
Tipe and Progross
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of he shun aipge L wiat sudied The seres

e cellutar atypu and the Mot cownt was graded The relsion of
B four tmowr el fealires W cach other and o the (Emomr pe Wi siudied by \ian The
PO alug of thies (ares W retsos 0 the total sencs a3 well 43 10 each DENOUT 1)Pe was ako

A meve | srunoos of koogo maligsa mecasoma tended 10 be more benige w hule v anestos of
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Yamned do 1 Acocpand §
i The hntologica
e 1eporiad in « prevaous of MM propased
paper Larsen & Grude by Ciark (1967)
1970) e method of selechon of 669 PA)3 DO attention (0 charactermsiscy

R41372 metanomas (MM) of the skm 0 cmxal
?;‘F“}Ssmmdﬂltumj The secuom
clouled acoorchog 1o Clark » sy stem (Clark

130 undimnlobie

PO malgnant metanoma
:duL‘Nw"mmmhmuum\l\lL
[(BeTY malgrant  melanoom

of the tumour celbs such ag

The features stadued 1n this
papes are
of e parxmeters whach are oaly soma






oz of MA| Hermaark ot ol (1976) found
ki depch of onswoa 15 OF & grealeT progoosle
mmmmqu&nnmduhu
b such &3 ‘
wzrwcn of the sorface, vasculdr iovamoa and
hapbocw roachon bane alo been studied. Tho
ok of thess miestigenops will be treated m
dowcg papers

MATERIALS AND METHODS

The mchory cioded O specmaess prparmely w xhowt
cm o coacsl mloneion Owr mdnwual rERks
ot g e Agreeroant was resched m most
Guk Whrs ix was opotcbis and when poor
s quasy of U 560D of hen § ppmenGLOn
e ot it of ot or n el faGIOTE

O Boor sa coded a3 wdcermmey  nformaton
coreramng ch bactologxal typang and the s vl of (e
Mo v ghen Lwer by the Caocrr Regmury of

Towtoar Cutt Ty pe

%t e the cells 13 ubelaoed (Fig 1) a0l
mphoy -k (Fig. 1) and spendle whapad (Fig o) The

“"'U"“F‘- pwie 13 posmble Caiermans o of
Y14 omod that patsens wih M formed of soaall
i el kv 4 2 tagraficantly poorer prognos than
ont o M) made of bug cpachetiond calls W @ dad 0ot
e ta eqethalaond cells

Tesouw Col P aimivon

abowed Cases wiih slighl 10 modernie of
pn\a(memmv‘mdmafhdugndn + whic
e v+ inciuded cases 10 which all avaulable pasts of
(be tmour wese shaghily or moergcty Cases
\uhnbubdord:ﬂmeharypqmmumo!m
wmoor w ese clamfied s grade +++

4

DT’:uhnuwnpndcdv Yr of 44+ HOOCANE 0
mmm-m‘nw W ¢ chsafled celis
rwseabimg benign or mirsdermal mA1nocy1es
as rade + (Fig 1 and 2) sod acaplestic cells &3 grade
+u+ (Fig 4) Cellt whuch could pot be placed m aather
of these groops w ere clusnficd x grade ++ (Fg (and
U UG om 1970} At he sanse U % ¢ ook nonce of
e 5100 of be nuckeols (Fig 3 and 5) w bach appears 0
m‘nmmd-nwmwmm‘mu
wmdmm((‘lwnd 1942)

Muoiic Coust

The samber of miote figpures were counwd i 5 bagh
pawer { 400) feids (m e most dechiferestuicd aress
olhfpmmm)ndnnddnfonoulnde+—o-l
puioses/S hugh power (cids. grade 4 o~ 2=
ouosas/$ bugh power fieide and grade +++ ~ S or
oaare maoses/! 3 hagh pow ey Niekda Thos B xpproumaiedy
the same s recomroended by AcGovern o of (1973) 1n
douixw caxcs of grade + or ++ § addwomal fickhs
wery cammed and e gremwn Dumber of muonc
fgarm wors used for grading

RESULTS

The Grading/ Clatsficution aad the Progosi Value
of Tumow Cell Tipr Prgmeniaion, Abma and
Mtouc Count

Twewwr cefl 0 pe The retatne frequency of the
dufTerent cell types appears from Fig. 6 Most cases
show a mued celluanty (357 ~ 53%) No
umours were found comsmung only of small,

iy epuhabond

24 00 a0 hopbocyrlite s ocls wpecaly
=y )% L skt border-ane el ty pes, 4l 1 pS
pagnd  FromahMM 195

Pe 2 Sprodia yepmd i
Froa » oy ””m wahanpa grade +

a3 Sos of macteck
Beox ez -2 el 1y b, e cpuibebsond and
Ol From s $MM 540

Fit 4 Gust cpabictaond
Cxacw cas » kb e
From mactennc MM x 340 e

Fa s

+

x750

o of Decleol corrapondeng
Pt © aypa grade
woow iy From  SMM

ke calls

The obsened cumulative survnal rates (Cescer
Regprstry of rormay 1975) have betn arranged
accordicg 10 the dufferent cefl fpes and are also
shown m Fig 6 The survmal of patenis with
cpahehosd oclled MM appears to be less than of
thoss with spuxdle celled M3 The chfTerence bs not
vgmiicant, probably because the group of spundle
celied wmooss o smal. The sonval of pavents

drappears except whh
regard 10 the Aulference berwcen SVIAM and NMBL

walhi epabehond cefls at 10 years afier dugnoss,






Mitotic Count

R

g
«‘//

an

5

Pev sent survivel
8

—

77

Mitiic count Most wmours 71 ~ 555%)
thowed only few muosex Frg. 9 dlustrates the
observed cumulatrve survival rates of our panents
related o0 the pumber of muiouc figures in ther
MM The patents with a fugh mrtotsc cound have
the worst prognoss. The dufTerence between grade
+ and ++ or +++ s sgmfcant both at 5 and 10
years afier dagnots Ths 1330 even m all (ypes of
AM except NMVS after 5 years There . however
po cases of LMV weh many mioes and only 4
cxses with grade ++ of muotxc counl. Concerning
cues with SMAT and NVIM and grade ++ or
+++ of mtouc count the difference 10 sunival i
sgmficand after 10 years but not after 5 yeans
W hen we Jook at cases with few mstoses only there
n » sxgoficant difference wy sunnal berw een the 3
tumour types at 5 and (0 years after dugnoso,
cacept between LMM and SMM afier § years

The Retaiforohup betu ecm the Dyfferent Feurures asd
between These and the Tumour Tipe

Tabie | shows the result of \Jtesis  coocerning
theto vanows relatogshps There 5 a srong
tendency of the idetermnate grades/types W be
Linked 10 cach other \When evaluatmg the W2 value,
we have therefore eimimuad these groups w whowt
changmg the degrees of freedom The abnious
trends concermng the relsbonshep between the

2 478 8 ©

Yoars atter chagnoms

C.'h‘“ﬂmuﬂmuqmmdmuh
* mOna s of paomo ba mg tmoun wxh
Sierent racs of maoix cout

W Werer than of thase wih grade + The
o the srvival rues i mgmficarnt & § and
mmmﬂd-tnmnnhnbuwamm ++and
’“'“dﬂw)cmnmhmmm*m
. e jookmg a1 only SMM & sgmficant
1 the sunnal mtes s present betw cen

fade + amd «4+ and a1 10 years afier duagnoss
mfﬂ:ﬁwm"m,«.mmm
wah grads +++of and 7 3
Py L a1pwe and only 7 NMA

grades/ 1y pe3 appexrs from the table

DISCUSSION

Vheo uymg (o micrpral the importmce of Lhe
varous faturas stnded 10 ths paper 10 the
prognosst of the patents with different tumour
Types w ¢ huve Jooked at 1) the prognosic value of
the vanous grades/tpes of each feanure

dently of wmour npe. 2) the rehnon of thess
grades /1y pes 10 the other features consdening ther
Prognosixc valuc and 3) the feiaton of the +arous
gndes/1ypes of each feture L tumoar type

W hen commpanag the relanon of ooe featare 1o
two others (e g e lendency of NMM 10 show
mw“’“‘“’d'mﬁmm“m,
oy oot checke e v erlapng of the s

Concerming the result of he X
ought (o remember that a
proves thu the o

“tests (Table 1) oue
signuficant A-alue only
femores winch have been

A outupie mm”‘““m"ﬂﬂuﬂhﬂ



Cell type

100
o] \
E]
3 e A\ Q.__... 2 os
z .
: \
‘é 7 =~ \\ spanclie Gells 48
H ~ mixed cotulanty 367
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N
80 » eputhelsond calls 210

Figmentation Most of our MM showed pymensa-
ton grade + (387 ~ 58%), (Fig. 7).

Further Fig 7 illustrates the observed qumula-
tve survival rates of MM with dufferent degrees of
pgmentation. Grades ++ and +++ have 2 betir
prognosis than grades + and 0 At 5 and 10 years
after dugnosts the sorvival of pauens wnh
amelanotic MM 15 significantly worse than of those
showing grade ++ Thus difference diappears,
however if only NMM & consudered, and 1n the
case of SVIM 1t 1s present at § years after dugnows,
not after 10 years. There are no amelanoue LMAL
The significant difference m the survival of patksts
with various tumour types i still present w hen only
ases showing grade ++ of pigmentation are

dered. There 15, however no signifiant

2 4 6 8
Years after dlagnosis

Fig 6 Survival cunves illustrating the observed curnula
tuve survival rates of pavents having (umours made of
different cell types.

0

Pigmentation

100
80
80
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‘§ 60+
&
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+ aa7
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Years siter diagnosss
obsened cumula
7 Sunmal cunves llistraung the
uf?;mnllnmafplwbn\mmmoun‘nh
1. The survival of § cases

of pigimentatio
ﬂczmlp:d:l i o Fovation 1 o ltsces

differencs between the survival of the patients wah
1 ic SVIM and % sc NMM

At pia Fig 8 shows the distribution of the different
degrees of atypie. Most of the tumours {370 ~
55%) showed moderate atypu.

The observed cumulatrve survival rates of the
patients showing different grades of cellulsr anypa
tn therr MM are further illustrated in Fig. 8 The
survival of patients with marked celtular anypa

Atypla
100
N
90 W\ ~_
AN
-
80 . N 4 76
N
~
£ \ -
§ \\‘? 139
‘5 80 . ++ 370
3
a
50
.
40 e +++ 84
"2 4 6 8 10 T

Years alter diagnosis
Fig 8 Survival cunas ilwstanng the obsenod cumula
tne saurvival rates of pabents baving tumours with
dufTerent grades of anypta



mdmhdnmmm\nﬁn;md
mnmmdlummkmm(l’b. )8
Thmndwmmxhdm::ﬂcbm
Vo & Perer 1963 Clark @ ol 1969 Kicomana
19, Fidler & Kriphe 1977) o areanare that the
ol wrmber of sectsons from esch tumour muy
0t d 0 0 % rong classification o & few MM with
soud ceichty a3 tumours with oaly onc cdl

5]

The rtian e freguency of the dufferent ol P
moar serws (Fag. 6) I8 dufficuls to comypmre with bl
of ocher v satgatons pastly becune of thar small
w0 (Handweser ot at. 1963), and partly becase
o oy do Dot sepanto tumours of pure cell
y7e frocm those of mmod celbularity (Cockrax 1969
kst et f 1970 Goromann & Trusck 1972)
O rooks may be comparsbie with (hoss of
Gertler & Thormaan (1968) who found the sume
Iow froqency of spndle celied tumours &5 m our

-

%o b oot found anry references W0 (b refaine
agoeacy of the cafferent cell ypes m cach of the
o 1 pes of MM, except that Clark eval (1969)
weaxred (ha all the 3 npes of MM may sbow
thebond cells, spunde oells and small cells, and
Wt there 3 o tendency for spmdle cdls o be
ommon 1o MM and epathelxud celis 1o be mast
cmnom o MM Tha m 10 agrecment % ih our
fduags (Taoke 1) 1 regards the spesdie orlls, while
O epchetioud cells semn to be correiated equally
Soogly wxh SMM and NMDM m our senes
Catermars €1 of (1974) mention that spandls cells
e frequen: m LM bt infrequent 1o the other
A0 Thot m abo 1 with whet we have
o concermung the LMM aod SMA Spmdic celbs
M bovcrer pok mfrequent amoog the NMV @
X e

There i 2w cak endency of spudic cefls © show
stat aypa 1o Dac, 00 spudie ol with marked
Wrpa werw found Thes may cxplua the redatrvely
5008 progrosss of our petcits with spindie celled
wmoury (Fig 6) Mot other suthors dud ot find
2y apoulan betwoen cedl ype and
P Uor fartber sca Kitson ot al

1 Gertmana & Trusch 1972 Luttie 1972) Our

Clageous M ¢ Calemier or af 1942)

The findings conceimung cel] rype n dificult 10
mapre They may explun partly why metens
Wb LM have 2 befler prognoys than those with
e two other 1ypes of MM by palsents
nu\\l\lmummnmhl}:mc‘m

Plgmcriatin
It soon became cvident tmt this factor was
difficult 1o grade \Mast of the tumours showed &
sy unnven of prgment,
m;nha‘uhmundu:ﬂuhmynummedann‘
Thn mu.rmdybnmdacnbniby
otber myestigators (Thormanx ef al 1970 Clark et
al 1975
hndammhmcommmerdam:ﬂ:qnmcyor
un'd:ﬁmnl;nduofp;mcnmm(Fu 7) woh
Lhalbfuhﬂm\cqulmlﬂafdﬂtwrda.l 1968
Cockran 1969 and Beardwore et &f 1970) because
the Inetbods are oot the same. Ve have
mmmnﬁumdll)l(mom ++)
which were a5 bomogeneous &3 possible, the one
m:h)dm;mamlhthuﬂ)ﬂmmwuﬂh
produce miclanin and the other amelanote We
lhcrtbybopcdmmhnmsmaﬂcwmmuh.
sarvral of these w0 groups W ¢ sre anare that the
perhaps s oot throug
hout the wholé twmour [ $oaK Caes becaune we
hmcc-nrysu:hmnndmmmuimmﬁnm
each case
‘any @y esugaors hne fulked 10
amy berween the of MM
and survival (607 further references we Hunos 1974
Churp et @l 1975 Elas of f 1977) Thos may be
becanse (hey have pot compred
Hownier tw hutologial findings of
Hardmeser et af (1968) and Livke (197D and the
dinxal findings of Syhet (1949) cormespond with
our results which show a beter prognoss for the
more pgmented twmours (Fg 7). Furthermore
our findmgs it 10 well with the sigmlicant tendency
for amelanots. tumour cells @ our s o show
marked arypes and/or be nch m mutoses and/or
form NV while modenute pgmentahon seeTs L
be with K3 arypea a5d/or [ow e mrtose
and/or LMV (Table 1) Our fincing that the grac
of prgmentaon vanes myersely wxb (he muolh
coumt 13 m agreement with the fiodings of Grar d
Purce (1964) m assplanted MM cefl-lmes any
with those of Schacknckabel (197
af (1975) 10 MM callcahures ) and Kreider e

e patenis w1b VAnou (DO 1y pes.

An pra
The grade of atypa ma
y Ay from one
anathes 30 2 wgle wmour (Fig. ”Bmc::n:

carler W e waed the mast at
ypecal ceils
nnlhmwry-mmwymlxmqui



TABLE | The Relationship between Tumwour cell Trpe Pigmeniation Anpia Miwisc Couns aad Tumour Tipe

Features compared [4%:] \: P &nhmuaudgl.monuhndaa-nﬂmm
and types
Ceil ty pe/pigmentation 81 96) 33l >095 0
Cell type/mitoc count “ion 630 >01 0
Cell type/atyph (166 14) 1532 >005 (Spindle cells ~ + atypa)
Plgmentauon/alypia (100en 2441 zo01 0 pament ~ +++ aypn
++ pment ~ + anpa
Cell type/tumaur type (5326) 4025 soo00l Spindie cells ~ LMM
Epithehod cells ~ SAAL
Pigmentation/ mitotse count (6300) 4877 20001 0 pigment ~ +++ muol coumt
++ pigment ~ + mutotic count
Atypla/tumour type 094 5167 L000) + anpm ~ LMM
+++ atypa ~ NMM
Puygmentaion/tumour ype (192 6108 20001 0 pupment ~ NAIM
++ pgment ~ LMM(SMM)
Atypfa/mitouc count (13697) 6344 L0001 + atypm ~ + mirtolx count
+++ alypm ~ +++ milolx covmt
Mitotic count/tumour type (11544) 9989 20001 + nutotie count ~ LMM
+++ milotic count ~ NMM

The wmdeterminate grades and types el imnated
9 degrees of fresdom
The complete tables are available from the author

the linkage of some uninteresng factors as some of
the indeterminate features m the present senes We
have therefore been 1nterested in the existence of a
certain trend In the relavonship between the
determunate features only

We cannot exclude the possibility that our
present impressions will be changed w hen the result
of the multiple regression analysss s available

Tumour Cell Type

Romsdahi (1968) described 3 dufferent types of
MAL cells 1a cel) cultures. ; e, cuboid, spindle-shaped
and dendntc, and Hakin (1975) grew two different
cell types, 1e »polygonal or spheroxiale and
welongated, fusiform«

The exstence of differtnt cell types tn MM o not
surprsamg I vew of the wlide morphologcal
spectrum of pormal epdermal  melanocytes as
d:scribedbyﬂcardmeﬂal(lﬂé).mmmamm
Lhaumdamqﬁﬂmmchmoamksourmofm
prou(amngnmwrcdlsofnﬂltypuof\lhl
(Clark 1967) If one prefers the theoly that the

mphﬂkceﬂxoflmmmmcw

cells at least of SMM and NMM Wiskima 1967),
then there are several types of these: A B-and C
cells (Micscher & Albertind 1935) or epaheliond,
Iymphocytelike and neurosd cells, which i fact
correspond 1o the main cell types of MM

When atempung to classify cell type, we ofien
had problems due to technical artefacts such &
shnnkage and/or compression In other coes.
bowever it was obviously due to border-hine cell
types between small epitheliosd cells and lympho-
cyte-like cells (Fig 1) and between cputhelind ceils
and spindle-shaped cells (Fig 3). Bedes, it Ras
somettmes dufTicult to distingursh small epithehoud
or lymphocytelike MM cells from begn small
melanocytes which made it difficult 10 deade
whether there was a co-enstent bengn nacvus or
not Other Investigators bave had the same probkm
(ittle 1972 Reed ct al 1975)

In the muxed collularity group epithelxnd cells
wers often muxed with spndle cedls In some few
cases all threc types of ool were found In cpe
tumour Sometimes we found dommaton of one
cell type with the well-demarcated addisonal



mdmhcru:n:wnhhmm;;nd:u!
mlrwmd!a msouc count (Fig. 1L
mmmhmmdmﬁaunadldm
Gray & Preree 1964 Clark a1 ol 1969 Kiermcan
1970, Fathr & Knpde 1977) We are aware that the
krsied samber of sections from each fumoar may
tne led 10 8 % rong chanficauoa of & few \M wab
waed dfelarny as fumours with only one cdll

W‘l?hlrdnnetrqt:ncya(m:dﬂamwdlrypu
mour s (Fig 6) rs dufficnlt 10 compare with that
of other mvestigntors partly becanse of therr small
s (Herdmaer ot af 1968), and party becauss
the aathors do oot separste tumours of pure cell
Tpe froa thoss of mxed cellulanty (Cockran 1969
Bewrdmort et ol 1970 Gartmaan & Trusch 1972)
Our remis may be comparble with thase of
Gertior & Thormana (1963) who found the same
low frequency of aodie celled tumours as 1n oar
e
W ¢ hate not found any references W the relaine
frequency of the different cell s m each of the
varous rypes of MM except (st Clork e af (1969)
mentaned thae al) the 3 fypes of MM may show
abelnad ceilt, spundie calls and small cells, and
thrt there 5 & tendency for spundle celbs 10 be
comnmon 1 LA{M and epathelond cells 10 be most
common 0 S33 Tho o m sgreement with our
fndeags (Tabie 1) as regands the spuxdle cells, w hule
Ut cpuhetlioad cefs seem 1o be corretated equally
Sroogly wxh SMM and NMM m oo sena
Caxsermans ot af (1974) mentson that spendle celly
we fregoest m LMM  but wnfrequent m the other
MM Th & abo m agreement wih what we hnve
Joind concerzng the LMM and SMM Spendie celly
wr, bosever pot mfrequent amoog the NAMM 1n
ouT et
There a1 a weak tendency of spmdle cefls W show
S w0 1o fact, 00 sendie cells »1th marked
Mypa wers found Ths may explam the relatinvely
Tood prognasns of our patierns wxh srmdle celled
tuancrs (Fyy 6) Most other aothors dad not find
oy ogmfkam retanoeshrp berwecn cell type and
ogaeas {for further s Kmntsom of al
A5\ Gartmase & Trutsck 1972, Latke 1972) Our
e, bhowerer m agrecoent wh those
meanomas of the chorosd and qlary
body winch sbow ihe sums el npes @ e
et MM A Calender er of 1942}

The fiodmps concermung cell tHpe o difficult 10
oapre. They may espam party why patients
\u\_\mhm.qummmu-uh
\h:uouh:rr)puot\l.\( bl not why patents

:\‘?\:‘katlmmndmm‘nh

My o
m became cvident that tus factor was
mmm)lwdﬂxwmeﬂa
Vay unaen Pment,
togrther with muxed cellalanty s mentoned carber
Ths;bmomumhulhmdybcmdﬁcnbcdby
other mesugatoes (Thormasn of al 1970 Clark ef
al 1975)
1t 1s dufficuh (0 compare the relative frequency of
our dufferent grades of prgmennuon (Fig. 7) with
that of other vestigations (Hardmerer f al 1963
Cachran 1969 and Beardnore of al 1970) because
the grading methods arc oot the same \ve hne
tned W exiract tw o groups of MM (grade Oand ++)
whih were a5 bomogencous a5 possible. the one
includmyg cases 10 w huch apparently all twmour cells
produce melanm aod the other amehanotc. We
hereby hoped to make o reasonable (o compare the
sumvival of Use w0 groups. W e are aware that the
perbaps & not throug

bout the wbole turpour m some cases because we
have only got & hmsed mumber of sections from
each caoe

Aany mnestgatons bave fuled 10 demonstrate
any correlation between the pgmentanon of MM
and sun rval (for further references soe Hinas 1974
Chaorg of al 1975 Elis o1 af 1977). Ths may be
becare they bave Dot compared homogenenis
groups Homever the hmtologial findings o
Hardmerer et ol (1968) and Lutie (1972) and 1
chmcal flodmgs of SyAen (1949) correspond wiith
our resufis which show a betier prognous for the
ooz pgoented tumours (Fig 77 Futhermaose.
our (mdings fit 1o well wath the sgmficant tendency
for amelanotic tumour cellt m gar xS 0 show
roarhed aty pra and/or be rch 1n mitowes and/or tg
form NN whide moderaie prgmensation scems i
be assocated wih kst atypa and/or femer mitose:
and/or LM (Tabke 1) Our finding that the grac
of pgmenmaton vanes imenely wih the muok
CouDt 1 10 agreement with the findiogs of Groy 4
Prerce (1964) m transplanted MM cellimes am
with thase of Schacksschabel (1971) and Kreider o
& (1975) 10 M\ cellcubures

@ 1970 the bighly ugmuficant patiern in oy
reaon berwern pgmentaton and tumour B
snay parly cxplam the dfference n the prognosss o
the pabeuts wath vanous memour G per.

Al pea
The grade of sty pus my vary from one area &
T 10 2 mogle umosr (Fg. 1) 3 mentione
carber Ve used the most aty pral cells fox gradun,
c\m\hmmcylaeptuunm}ymnmﬂm‘,



the tumour In a few cases such small areas may be
Incking when only one or & few sectioms of the
tumour is examined as we have done.

The large number of indeterminate cases (139} m
our series makes the inadence of the 3 grades of
atypa difTicult to compare with that of McGovern
(1970} who has used the same system of grading
Both studies show however a domunance of grade
++

The poor survival of our patients with marked
atypia (Fig 8) 15 1n agreement with other Investiga
tlons (AfcGovern (970 Gartmann & Triusch 1912)

The pattern of survnal of our cases and the
significantly hugh comcxdence between grade + of
atypaa and LMM and grade +++ of atypia and
NMM (Table 1) may partly explamn the dufferent
prognosis of these tumour types

Mitouc Count
The number of mitases which are seen n a
hrstological section depends not only on the mutotc
rate but also on the durabion of each mitoss
(versen & Evertsen 1962). Therefore the varylng
number of mitotes 1n melanotic wmours perhaps
even in different areas of the same tumour may not
necessarly lustrate varianons of cell proliferation.
It 1s, however extremely rare to find mitoses in
bemugn naevi (Lund & Stobbe 1949), although some
few mitoses may be seen in the dermal component
of naev1 of children Uilen & Spit 1953). Contra
rly Little (1972) and AMcGovern (1972) found
mitoses 1n almost all of thew MM Empincally
therefore 1t seems 10 be permussible to interpret the
hustologacal finding of even few mitoses in an adult
melanotic tumour and many mutoses 1n & melanotic
tumour of a child as a sign of malignancy
Also the number of mutouc figures varks often
conswderably from one area to another 1w a primary
MM This may be due to the co-existence of cell
dones with different abihty of proliferason as
mentoned earlier or 1o & varying vascularzation of
the tumour from one area 1o another (Tanmock
1568). We cannot exclude the possibility that 1n 2
few cases our lumuted number of sections from each
tumour has left us with a lower mitotx count than

that which the jon of sevenal tr ?

would have dobe.
The relatve frequency of our 3 grades of mitlotic

count (Fig 9) may be compared with the resutts of
Little (1972) although he used a somew hat different

method. We both found that & Jow mitatc
count predominates and that there are few cases

oS-
Wh-?he%ubwmxowmof\m

1969 Hardmeter et al. 1968 and Linle 1972) while
other Investigations disagree with this (Gertler &
Thormann 1968 Flizpatrick et a! 1972, Huwvos et
al 1974)

As mentioned earlier there i a highly sigmificant
trend in the relation of afypia to mutot coust
Further there 15 a highly sgrufiant refanon of
LMM 1o few mutoses and of NMM 1o many
mitoses. Provided that the mrtouc count ndicates
the call proliferation, these relatoaships (Table 1)
and the prognostic value of the mirtotic count may
partly explain the different prognosss of the patients
With vanous timour types.

CONCLUSIONS

1) The following histologtl features indicate 2
g0od prognosls spindle celled tumours, marked
pigmentation, slight atypia and bow mitotc couat.
Features corredated with a bad progoosks are
cpithelosd  celled hale 00
marked atypa and high mitotc count.

2) The most common {inding was mmed
cellulanty together with lutle pigment, moderate
atypla and low mutotxx count. Most of these
tmours were superfleml spreading  malignand
melanomas.

3) When a katigo maligna melanoma diverged
from this common picture it was usually w the
benign  direction. When a podular malgrmam
melanoma diverged from the common picture it
was usually m the malignant duection \hen 2
superficial spreading mahignant melanoma dnergsd
1t nught be 1n elther direction.

4) The prognostic value of tumour cell type smd
pigmentation ®ere ower than that of atypa and
mrtotxc count The present study does noi, howerer
allow any comparison betw een the prognostic value
of these tumour cell features and that of tumour
ope

W ¢ are tunkful © Professor O H fiersen and Dr K
Magnus, Cancer Registry of Norway for valuabie help
and advice
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McCarten 1974 and Kokoschka & Niebauer 1976).
Some investigators, however have not been able to
confirm ths relationship in MM (far further
references see Beardmore et al 1970 Weidner
1973 Eltas et al 1977 and Lang ef o 1977)

In the present paper we have examined the
relationship of the lymphocyte respouse to depth of
{trvasion, to the tumour type, to vanous histologacal
features of the tumour cells (cell type, pigmentation,
atyphh and mutotc count) to ukctration of the
tumour surface and to the sex and age of the patlent.
In additson, we have studied the prognostic valve of
thus response 1n more detaul than In @ previous paper
Uversen et al 1975)

Littte (1972) found a worse prognosss when
plasma cells were present at the level of deepest
wmvaston than when they were lacking We have not
contidered the plasma cells,

METHODS

Together with O H Jrerzem we examined 669 cases of
primary MM 1 clinical stage I whwch had been reported
to the Cancer Registry of horway from 195570
inclusive The series includes 256 men and 413 women
aged 6 to 93 years. The selection and the histological
chasufication accordmg to Clark s system (Clark 1967}
have been reported earlier (herser et al 1975 Larsen &

v

Flg 2 Levels of invastve growth accordmg to Chark of
af (1969)

Grude 1978a) The grading and prognoste vajue of
tumour cell type, prgmentation, atypi and misotc ot
and the relationvhip of these features to each othes bree
been published In anotber previous papet (Larser &
Grude 1978b).

The arpount of tympbocytes was graded + + + OF
+++ (Fig 1)L The grade + + + mocant an miense
inﬁnnuonmmpladywm;m:mopmﬂf
the tumour Grade + indicated s slight infilrancd
which was limited 10 one or both sdes of the im adat
tumour Grade + + comwied of miermediste a3
Poor techmwcal quality or complete drsagreement betw et
the three mvestigators resulted in the use of the terg »00t
possible to judgee.

Depth of invasion (Frg 2) was graded sccording ©
Clark (Clork et af 1969). Lovel | ~ epadermss, et U
~ papiiary dermus, level 111 ~ papaliary repcular
interface, level [V ~ reticubar dermus and ke v ~
subcutis Il the Jower part of the tumoar was bt

he vl was 53 #001 passiit ¥

Judge
Ulceratson of the tumour surface was registered 8 +

(present), — (absent) or oot posmble to judpea (B2
surface not wuffiaently represented)
o bad no acoess to chinical mformaton when ¥°

hstokogscal taaminaton was dooc

RESULTS

Fig 3 shows the relatrve drstribution of the dufTeres!
grades of lymphocyte response In 34 cases 5%)
the lymphocyte infiliration was unclasuifiable bets
uts the deeper part of the invasive tumour was oot

present.

Fig. 3 shows also the speaific cumufanve survival
rates (Cancer regisiny of horway 1975) according 10
the lymphocyte response. The differencs in survival
between patients with grade + and grade + + + 15
significant at 5 years (776 = 37%  versus 91 4

gl mgndmgornmmmmocnud
\nfiltration used 10 this senes.

Two standard devauons.
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Wl wbuch 1 depreased by the tmour X 135

{ tha Jghly syruficant relanioashp bers een prade
{ hmphocyle resporse and kel of wsaswe the
e madence of the duferent grades m our
s (Fy 3k be compared wth that i other
haigrves became no wformuuon abom thes
ook bas been pven (g Beandmore of af
1970 and Thowipaow 1973
A bary hmpbocyle b

of a sgnuficant patiern only means tbat the two

relationthp
they are both cornected with the same third feature,
We canpot excludo the possabulity that the present
unprestions w10l be changed wben the resutt of the

S a upnfiantly bener prognosn than a sigit
08 m our series &5 Joug 83 the tWmOT [y pe 13 DO
Cmxdered (Fig 3) A hewvy Iy mpbocyte Tasponss
docs mt boweter ave any effoct o Lhe progoosss
NI’ end only shghly on that of $M3M (Fig 51
folruhia & \ubouer (1976) fouod o the

ey v sgnuficandy dfferent even o oot kevd of
wanogr imason W e hat e not been abke o coalirm
ta

Before dncusamg the patierns of the yanows X
0ds (Tabie 1) ¢ mun emphaszre that e (ding

mutuple ambysis o v nlahie

Relanom to Depth of Imazson

It seemnt probable that the Iy myphocytes around the
)l)lwmxmmlmdopa]bmmnn
burmer agamst the m asne growth of the wmour
1 proposed by Reed of of. (1975) (Fyg. 6a+ b In
ths ¢coanecuon ot &

subcatas (Table ). Thes 5 m sgrecment wah w bt
::’:nurtpu-mbyﬂtumd Broux Falco (1972

ambo et al (1975), In fact, the partern
ammrwy\hmwmmnlhm
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TABLE 2. The Relationthip betu een Lymphocyte Infiltration and Pigmentation, Cell, Tipe Anpla Ulceration, \uone
Count and Tumour Type at Level W1 o Dermal Invasion,

Lymphocyte {nflitration X1 Otrvious wrends among
compared rlih af P e dcterminate grades
and types
Pigmentaton 933 6 >01 g
Cell type 42 4 =01 0
Atypha 730 6 >01 o
Ulceration 285 4 >0 ¢
Mitotic count 544 6 >01 [1]
Tomous type 999 [3 >Q1 [\
Degrees of freedom

The completa tables are available from the author

= 29%) and at 10 years after diagnosis (68 9 =
5% versus 914 = 2.9%). This dufference disap-
peary when patents with LMM and NMM are
considered alone, but 15 stll present i the SMM
groups at 5 years afier dmgnoss (808 = 57%
versus 91 8 = 4 0%) and 10 years after dugnosis
(710 £ 79% versus 918 £ 40%).

Fig 4 shows the speafic cumulative survival of
patients having tumours with different kevel of
mvasion. The survival rates dininish markedly as
the level of invasion deepens from the papillary
reticular interface to the reticular dermus The
difference Is pignificant after 5 years (92.4+ 2.6%
versus 71 0 & 4 | %) as well as after 10 yearx (84 3
+ 40% versus 603 = 54%) It s also
sigmficant 1n each partcular type of tumour
According to Hermanek et al (1976) the level of
wvazion 8 of greater prognostic mportance than
the tumour type 1f we comskier only the 242 cases
of MM which invade the papuiary reticular inter
face there are about the tam number with grade +
and grade + + + of ymphocyte response (64 resp
65 cases) The prognosis of these 2 groups s not
sgruficantly different (81 8% versus 81 2% alive
after § years and 66 4% versus 76 6% alive after
10 years)

Table 1 shows the rehavon of lymphocyte
mfittration to sex and age and to the vanous
bistajogcal cnteria of MM mentioned above and in
additon of tmour typet to level of imvasion
according to X2 tests Because of the strong
linkage of some of the mdeterminaie grades and
wmmm«hcrmhawcﬂmma!cdmm
features when evalusiing the %7 value without
reducing the degrecs of fresdom. The highly
sigmficant relation of lymphocyte wfiitton ©

these
tumour type and level of invasion 40d between
i reaaion saalys Wl be publbed et

A multipke

two features is due to obricus trends among the
determimate grades and types.

Table 2 illustrates the refation of ymphocyle
Infiltabon at eval 11l of mvasion to the other
features mentiooed above. No signifint trends are
found.

DISCUSSION

When gradmg the lymphocyte infiftration it was
often difficult to draw the hne between grade + and
+ + and between + + apd + + + This resulted
m a large group of MM with grade + + Because

Lymphocyte mfiliration +

Pay cent turvival

Years after diagnosm

Fig 5 Survival cunes ilhuetanng the speafic anmola
e survival of papents with grade + + + of hmpho-
cyte mifitrancn around U tumoLr sxtwding © cach
mour £y pe.
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of e heghly sgmficant relationthrp betw een grade
of [y mphocyts resporse and level of oD the
feine madence of the dfferent grades 10 our
senes (Fig 3) cannot be compared with that in other
i algaioes becanss 00 miormatioa shout tha
Tehnmhg has been gren e g Beardwore of of
1970 and Thompson 1973)

of a sgmficant patiern coly means that the two
particular festnres are not 1ndependent apd mof that
they are direcily dependent oo esch other Two
features may show a strong relaoomshp because

1mpressoes will be changed when the result of the

Ot¢ ta 0T seres a3 long a5 (he (UMOWT TPE 13 Dot
' Sosxdered (Fy 3) A heavy lymphocyls respome
do mot, however tave any effect ou the progooss
#\\1\! sad ondy ightly on hat of MM (Fig $)

& \wbowy (1976) found bt the
Rnnal of pasests wh a slight and & marked
haphacyte nitratoa sround the fumour respes
il ufferent even at ons kvel of
?::I:lrn\m W ¢ hate oot been able 10 confrm

Belore drcmmung the pasierns of the vanous V-
s Tatke 1) wa mrt emphiasre (hat the flocing

muligle anahyos o avanlabie

Relaton to Depth of Imnasion

Tt seems probabie that the lymphocytes around the
MM represent an rmmanobogacal host resporss as a
barmer agumst the jnvisre growth of the tomour
23 proposed by Reed o of (1975) (Fyg. 6a+b) In
ths conmection 1 inlerosling @ see bow the
1y mpbocyte mfil decreases with b

bas boen reporied by Bwx & Brawn Fakco (1972)
and by Waacko a1 af (1975) In fact, the pamiern
dnn:amutnﬂy-bcnmmpmn‘mmmlhn:
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Invade the papillary-reticular intertace with those
mvndtnalbermlardumn']‘hnmaywnupmd
to the mgnificant difference in survival of patents
with tumours infiltraning level 11T and IV (Fig 4).

COur observations may indicate that a MM
produces a weaker immune response when 1t
invades the reticular dermrs than at more superficial
levels. We have, however no means of knowing
whether a highly mahgnant MM which breaks
through a lymphocyte bamer subsequently causes
this to decrease, or whether it i the lymphocyte
barmer which for some reason pnmanly diminishes
and gives the tumour cells free access to further
invasion (Clark 1967)

A sparse [ymphocyte mfiltrate does not necessa
nly mean a low immunogeniaty of the tumour or a
low mmmunocompetence of the patient. It might as
well be due to blocking serum factors which seem to
be arculating antigen antibody complexes (Sfigren
¢t al 1971) Blocking serum factors are found
especally In patients with metzstatic MM (Heppner
eral 1973) Thus 15 in accordance with the fact that
a lymphocyte infiltrate s seldom found around
metastatic MM (Payan et al (970 Burg & Braun
Falco 1972) The reason for the decrease of the
lymphocyte reaction with growing depth of lnva
o0 might be the production of such blocking
serum factors, and it might thereby mdicate that the
tumour has metastasised Lewss (1974) suggests
another possibility that the MM cells express
different antigens at different stages of the disease.

Relatton to Tumour Tipe

The highly smignificant trend In the relation of
lymphocyte infiltration to the various tumour types
(Table 1) probably depends upon ther different
ability of invasive growth The siguficance disap-
pears 1n the 242 cases showing invasion level 111
(Table 2) although there 15 still a weak tendency of
LMM 1o show grade + + or + + + of lympho-
cyte wfiltration and of NMM to show grade +

Relation to Histologrcal Criteria of the Tumour Cetl
According o Clark et al (1975) so-called
wintralesional transformatione may give mse to
collections of tumour cells which onginate from
different cell cones and lead to different lymphocyte
{nfiltrations. This might be because the immurnolo-
grcrtsponselsdq;aﬂm(uponmmmrcdltypeu
well as on grade of plgmentation atypla and
pumber of mitases

Like Gartmann & Trsch (1972) we found no
sgnificant relatlonship between the Iymphocyte
infllteation and call Iype or atypla (Table | and 2).

The Ixck af any significant relationship between
1ympmn:rspmsenndmxnumnﬁtblc 1and

2) 18 1n agreement with the findings of Aforto ef 2
(1968). They suggested that mefanin hay n
immunogeniaty

Shirakawa et al (1970) observed lymphocytes 1
metastatic MM especially in aress with low o
proliferation. We have found no significant parter
in the relationship between lymphocyte mfiftrance
and mitotic count (Table 1 and 2).

Relation 1o Ulceration

We found no significant pattern m the relatonshy
of lymphocyte reaction to tumour ukeration (Tabk
[ and 7} This 18 m agreement with the findmgs o
Beardmore et af 1970 It Is our impresson tha
ulceration of the tumour surface has as fis firs
effect an increase In the number of mar
im{lammatory nfiltrate. Littfe (1972) bas noted the
preseace of many plasma cells when a MM 5
uleerated, but we have no information on ths point.

Relation to Sex and Age

As shown n Table | we have found no trend
concerning the relation of lymphocyte response w0
sex and age of the patent. The bad prognoss @
older men found by Afagrus (1977) 1 therefore not
reflected in the tumour-assochated Hymphocyte
miiltration in this senes.

CONCLUSIONS

1) We have not been able to demonsirate any
significant relationship between lymphocyte wnfiira
ton and tumour cell type, prgmentation, ahypR
mitouc count, and sex and age of the paxst
Nether was there any significant relasos of
lymphocyte infiltration to tumour type at on¢ v
of invasion (evel 111)

2)Anmktympboq1:rspouuwm(amd
especially when the tumour invaded the decper part
of the dermis or the subcutis where the prognoés
was mevitably poor The lymphocyte infiltranon
was especually marked when the MM invaded the
upper part of the dermms (evel Ifk It did ool
however make the prognosis of the patlents with 2
nodular malignant melanoma as good as that of 1
patients with the two other tumour types. Further
there was no difference in the prognosis of ass
with a dense lymphocytae response and those with 2
weak one when the tumour had reached nvasioo
Jevel 11 The prognostic meamng of a dense
tymphocyte inftraton seems thus to be hmited
3) The obviws shuft at the papilary retscular
interface to a sparse lymphocyte response togeiher
with the sigmificant worsening of the prognoss
when the level of mvasion s ucreased from 111 o



. wchcaes that the papullary-reticular interface 3 &
opocsly very AmpOrtad aTea.
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nvade the papillary-reticolar interiace with those
wvading the reticular dermis. This may correspond
to the significant difference In survival of patients
with tumours infiltrating level 11l and IV (Fig 4)

Our observatlons may indicate that a MM
produces & weaker immune response when it
mvadex the reticular dernus thas &t more superfiaal
levels. We have, however no means of knowing
whetber 2 hghly malignant MM whih breaks
lhmushnlymPhecymbanwmlmqwmyama
this to decrease, or whether 1t 1 the lymphocyte
barrler which for some reason primarily diminhes
and gives the tumour cells fres sceess to further
invasion (Clark 1967

A sparse lymphocyte infiltrate does pot necessa
Tily mean a low Immupogensty of the tumovr or 8
low immunoeompetence of the patient. 1t might s
well be due to blocking serum faciors which seem to
be circulating antigen-antibody complexes (Sfogren

Z)Emwmmmlwilhlhcﬁ.ndlna;o(.‘-{onmad
(1968) They suggesied thai melamn has no
1MMUBOgERIeIty

Shirakawa et al (1970) observed lympbocyies m
metastaie MM especlally In areas wath low ol
proliferation. We have found no sgnificant patrern
in ths refatonship between tymphocyts wiiltranon
and mtote count (Table | and 2)

Relation to Ulceration

We found no sigmificant pattern in the relatromhyp
of lymphocyte reacton to fumour ulceratson (Tabke
| and 2). This is in agreement with the findmgs of
Beardmore et af. 1970 It » our {mpresswn tpat
ulceration of the tumour surface has a3 s first
effect an increass 1n the number of neutrophuts in an
tmflammatory infittrate. Litile (1972) has poted the
presence of many plsma cells when a MM b
I d, but we bave no Informatwon on this point.

¢ al 1971) Blocking serum factors are found
especially m patients with metastatic MM (Hepprer
eral 1973) This 1s 1n accordance with the fact that
a lymphocyte infittrate s seldom found around
moetastatic MM (Pyun er al 1970 Burg & Braun
Faleo 1972) The reason for the decrease of the
lymphocyte reaction with growmng depth of 1nva
tlon mught be the production of such blocking
serum factors, and 1t might thereby indicate that the
iumour hs metastasned. Lewis (1974) suggests
apother possbuity that the MM cells expres
dufferent antigens at different stages of the disease.

Relatton to Tumeur Tipe

The Tughly significant end in the relanon of
lymphocyte-infiltration to the vanous tumour types
(Table 1) probebly depends upon their different
ability of nvasive growth The significance dusap-
pears In the 242 cases showing invasson leved 111
(Table 2) although there s still a weak tendency of
LMM to show grade + + or + + + of lympho-
cyte mfittration and of NMM to show grade +

Refation fo Histological Criteria of the Tumour Cell
According o Clark et al {1975) so-called
sintralesional transformations may give rise to
collecuons of tumour ceils which originate from
different cell clones and Jead to different lymphocyte
\nfittrations. This might be becsuse the immunolo-
gx:rcsponmkd.qxndmtuponulmwrcdltypeu
wdluonﬂadeofplgmmmnau,ltypm,m
oses.
nu{.j{::g:nmr:ann & Tritsch (1972) we found oo
icant relationship between the fymphocyte
atypia (Table 1 snd 2).
The ko oy s ot s
1ymphocyte respoose and pigrEn!

Relation to Sex and Age

As shown in Table | we have found po tresd
conceming the relaton of lymphocyte response &
sex and age of the patlent. The bad prognous @
older men found by Magnus (1977) is therefore not
reflected 1n the tumour associated fympbocyie
Infiltration mn this seriex.

CONCLUSIONS

1) We have not been able to demousinaie any -
significant redationship between lymphocyte wfiltrr
tion and tumour cell type pigmemtation, shpus.
putotkc count, and sex and age of the panex
Neither was there any sigmficant relauos of
tympbocyte infiltration to tumour type at oot kvel
of mvaswon (evel I+

2) A weak lympbocyte responpse was found
especually when the tumour mvaded the detper part
of the dermis or the subcutis where the progaoss
was inevitably poor The lymphocyte miltranos
was especully marked when the MM 1nvaded the
upper part of the dermis (evel 1) It did oot
however make the prognosls of the patients with 3
nodular malignant melanoma ss good ax that of the
pathents with the two otber tumour types. Furiber
there was no difference 1n the prognoss of cases
with a dense tymphocyts response and those with s
weak one when the tumour had reached ivasion
Jevel 111 The prognostic meamng of a demst
Iympbocyte infiltration seems thus to be limited.
3) The obvious shuft ar the papillary reticubar
interiace wy a sparsa lymphocyte response together
with the significant worsening of the prognosis
when the level of mvasion 18 increased from 111 to



o ok maTobeok scund. Sect. AL 86 531-342, 1978

DMMUNOFLUORESCENT MICROSCOPY FINDINGS IN
MINIMAL OR NO CHANGE DISEASE AND
SLIGHT GENERALISED MESANGIOPROLIFERATIVE
GLOMERULONEPHRITIS

Flusrescert Microscoyy Results Correlaied to Symptoms and Clinical Course

SYEND LARSEN

Cunecal Chwnuostry Depatment. & Jet. Dk 1199 C b Denmark

lm!m-mmﬂmnmmmdumm-ﬁnmdm
seeabmed Floarescenl musroecpy  reabs ")
nmpomt and choscal cowrm ACS paih macobeol smand Sect A, 86 331-542 1578

Severty-mo kdney beopsas from paisents wich cmucal evdeocs of glomerulonephnus (GN) wers
Cameosd by amonofisorescent mxcroscopy  (LFM) wiing | pm aryosial tections and opumal exalanos
wrrhereoos finers The teopsses w v casfled & lght sucroscopy (L34) o3 mormel, munemal koo, or
i ganaralogd probferaing G As 2 spot checl om the LM cmgnoss |9 bropes » ¢ examuned by
©ciron mucroacopy (EM) Comparisom of IFM findings and the clinacal 33 otpeons and chrucal course
of e dmemg showed
| ot m paiscans woh depokns of IgGR1gA/C) bacmatuna and sjuems doease wae agmicandy
more frequent. and thare was Wil tandency W CONTphCW MEDVEROS. D M pabanis wih other

ihwu«w-m;wwc;mmmmaMemnq
St ol bopoes wih deposis of BA/C wow from penents wah & ccal hesory of previows,
- VDET TCLpUSOrY Tact miscion
13 ok of |9 bopics whero o depouss cowkd be demoostrasd, %8 from paiens

chncal kstory or ceasal odencs of mfscton bk
\mrmhmmhum‘urmmumw&ﬂmu ol
Hmpaos m GN of a3 cloacal cowrg Mmmlmﬂwwmuhrd-nnmy.:fd\hul
mewwmmmmdmmmyhmm

Ay worde |

kudney disense,

Sread Lanen. Cuaxal Chemury
Copeahagra K. Dexamck Depuriment. & [

5 Dk 139y



Thompson P G Relationship of lymphocytic Infilra-
tlon w prognosts in prumary malignant melanoma of
skin. Pitment cell 7 285-291 1973

Wanebo H J Woodruff J & Forimer J G Malignant
melanoma of the cxtremities. A dinkopathologic

study using levels of invasion (omcrostage). ¢
33 666-676 1975

Weidmer F Progoosce des malignen Mechnoms.
Kl 68 419474 1973



Nshad
Imccimacly aher (8 bapey was obixmed,

ach
weoury o dnded wader 1 for LM

+ H perw sd + s red. Mawmod § tachroms and
uhver mebenamioe UJones 1951) + H&AE
i Lexg orthotex.

wd [P e ao fx B3I o saofficwnt tws wis
ookl

Fracey Yxrexcagy

[P eaders v ere carned 061 % phowt koo dps of
el itz of the rmt of LM v estagations Tessae [or
N v frome wmg dey x¢ and biocked m Trssoes
Tack®-grianas (Arses Laboraiory) befors 1 sectons
satu~ 4 Conn Loz htocr otonw® wih an
mwawx yrnon remner To achieve smably thia
Wec oy mew or Dewly shirpenad kno s were used

W 2 donit Mmcrescest wchoaque o shown m Tabie 1
The remny tcsor 323 sored o =79° C

Luwsery
ety amaea remcing 0 bwun paxmsaogiobalm
KG. W fgt 23 wef a2 compiement Cy and v/
ere oeed i all wadies Afier Japrary 1974

Capegied Anisema w6 wed 1 dibenoos of 15—
V4w e e of o/ Mbrmogen 1300 Asa

$ 2w won eral fuormcent mxcroscope wich Tamsmx

™ bgta and Dark Fuckd (eacomdenser N A 1 2/1 4

Blabwone o 0750 10N 4 Od weh ere Eya

P10 Rpl gl source (HBO %00 W /4 prosore

:mm?w?nnm umerference Drer o ol
o2 od cu om 500 mm. wih

flom fher mxched Skt
Franary Tiner (R puo of awd Otuen 1971)

L3kt Vicrmcops (D7 Cleve Rra
The Owse nag (hed o 40 o

Electron Mxcroxcopy (Dr Fina Jergenson)
The usane 213 fxed m 3% glmarakelnyde st pH 7 4
concengations of

total of 4 paticuts were recving SYtostatic troal
ment. One week after the date of blopsy 40 % of the

Fluorescent Microscopy Findings
arc shown 1n Table 2, and the wermunology Leed 13
socn gn Tabie 3

In 27% of the beopixes no depoxas wers found
whibs deposks were demoostraeed 1n 73%

Dastnbution of Depauits

Ths averags of glomerutl cammed by [FM was
5 per topsy (rangs %-17) The deposas were
ﬁmmfmmm‘nmm.m

Pattern
Grmmdepom.:\:rnﬁlmdmnnhupskt
Two sectioes, | gm and 4 pm 0 (hickpess, were
enmmed from cach beopry Tho depomzts were
mnﬂndymnnhx:ndh\umhkw:dmmly
the locabeition of the depaaits mort precyely m the
|mmhnlmawhnmrm‘ﬂ
demoasirated m ibe capllary kaops m 13 of (e

Locolrsation

P8 tdile de), enbeddod 1 Parspla® -

P4 Jand 2 e sectiomt and siumed with 1 & E. PAS

deposlty demonstramd
bmh(lw4-:;¢hprw.2~{
Ia (e bopies the depoats wers gictal

533



Received 22178 Accepted 8 vi 78

Fresh kidney tissue obtained by percutaneous
needle blopsy for examinanon by light microscopy
(LM) from patients with clinical evidence of kidney
disease, (fversen & Bruun 1951), first madse 1t
possible to compare morphological changes with the
actual cinscal picture. A pre-reqursite for using the
results by this method was that reliable critena were
available for the individual microscopist when
evaluating the morphological changes. Such antena
for morphological LM classification of the glomeru
lopathies were published by Piran! and Salinas
Madrigal (1968) and by Habib (1970) which made
1t possible to compare matermal in different studies.
In spite of uniform characteristic and well-defined
LM changes there is no good correlation between
these and the climcal pscture, (Carmeron 1975) and
using conventional LM discrimination between
normal glomerul and wvery shight proliferative
changes 13 fraught with uncertainty An extended
light microscopc method using nuclear counting of
the individual cell fractions making up the glomeru
lus ks perhaps a mofe promusing method for separat
ing these groups (Kawano et al 1971 Hanberg
Serensen 1972 Bohle et al 1974) However in
some wnstances the morphological changes are so
alight that classification ls only possible if EM o
also used At the present ime immune mechanisms
are generally accepied xs pathogenetic 1n several
forms of GN and IFM techniques are mcreasingly
used as an additsonal aid to morphological studies to
d rate immunoglobulin  and 1
fractions as well as fibnin bound m the glomerulus
¥ifeor and Divon 19748)

In the present study performed from 1972-1976
atk hospitalet. Copenh 1n the Clinxcal
Chemistry Department. the dinical findings were
correlated to the TFM studies 1n 72 kidney bropsies
which on conventonal LM were daswmfied as
normal minimal lesson or slight mesangloprolifera
ove GN

MATERIAL AND METHODS

Selection of Paticntts
Paticnts 1ncluded 10 ths study were requared to have

had clinical evadences of GN with at least ooe of the
foUovln;r)mptDm&mdv:mdxmcd for at feust 3
mi:mm(um unpe with at keast 2 erythrocytes/ugh-
power fild Larcom and Carter (1948). Proteinura >
05 g/day (Relman and Levnsky 1971 On LM the
b)opswl‘mmq\dmdmhnvabcmdnnﬁﬂdnw

mernll wee
“mhﬂn ﬂu: mesangial width without evdencs of celiuiar

Pr Slight
GN was characterised by mesangal and posiably
endothelul cell hyperceltularity

LM examination of ¢ach biopsy was based on at kst
13 glomeroll. The IFM studies were based on at leasy 2
glomeruli,

There were 72 blopsies fulfifling the above condrtions
Of these 2 wers cxcluded from the study when B
revealed epimembranous GN and demse deposat diseass
(Habib 1 al 1975) A mummum of 13 glomeruh for
assesament by LM (Thomsem 1965) was chasen o
reduce the possability of misaing focal GN and especully
focal segmental sclerosis with jurta medullary Jocalma-
thon.

In 23 cases thers was sufficient tmwue for dectron
microscopy (EM) examination, and 19 of those contaned
glomerull. The results of EM studies on these 19 bopsia
were used 23 & spot chech on the LN dugnons

The term nephrotic syndrome was used W ben: serum
albumin < 20 g/l (Sanefner 1971), with protemuna of
> 5 g/day (Robson 1967)

Tnfection. Clinscal hustory of upper resplratory tact
wfection shortly before the presenmtion of the kidney
discase, and/or an antstreptodysin titre (ASO) > 600
Elevated blood pressure was defined as dustolic 2 100
mm Hg.

Reduced Ridney functon. serum creatmne > 1S
mg% or creatune or 5ICr EDTA denance < | ml/
sec.

TABLE 1 Preparation of Specmens for lmaino
Sluoresant Microscopy

Dried iz warm ki for 1 bour
Phosphate buffered saline (PBS) pH 7 1 x5 mam
Flxed 1n 93% (w/w) ethanol
Phosphate-buffered salie (PBS) pH 7 | X S mm

(LR N

Dust water 2> 5min
Coverslip with glycerol trisbufTered pH 8 4

Dist. water 2x5pun
a Fluoresceln-labellad antbodies
6 Apphcation
Unlabelled antibodies (blockrmg)
6a
1 Momt chamber 30 min
2 Running tap water | oun
3 Dut water 2% S mio
4 PBSpH 71 2> 5 mun
5
6

=4

Over mght 10 most chamber

]

1

2 Dut water 1% 5 mun
1 PBSpH 71 2x5mn
4 Dt water 7% S mum
5 After that 62 16
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In 8% the depomits were only localised to the

mesangium (Fig 2)
In 76% of the biopsles the deposits were found

granular and localissd on the outsde of the
bucmemmunbnncorBowm apsule. Immy

and were 0ot dem od
‘DlﬂhﬂNOd:pmhxwuroundmLh:thdmm
of Bowman s capsule.

Deposiss

No binations of 1 bulin (with or
without Cy) could be related speaifically to any of
the LM groups. All biopsics were lnvestgated for
glomerular deposits of [gG IgM IgA and Cy The
findings are shown in Table 2 and Tahle 4

As only some biopsies were examined for 15D
IE, Cy, and C, these ars not shown m (he tables,
but the results were a3 follows.

180 37 blopsses were examuned but deposis
were demonstrated in only 1 patent (myelomatoszs,
classified a3 2 myeloma of IgM-type).

IgE. 42 bjopnes were tested, none was posirve.

Cie of 12 bopses cxamimned only 2 showed

and these were found with IgG/Cyand Cs.

C4 36 blopsies were tested. Granular and lmear
deposits were demonstrated 1n 10 cases and 10 3 of
these this was the only finding on the buopsy

Properdin Findings are shown 1n Table 4 and
were demonstrated n oaly 2 cases where the deposit
was granular and found in the mesangium aloog
with IgA /C;.

Fibrinogen/fibrin were thown to be present [n
18 biopsies as seen In Table 4 The deposits were
granular to linear and were chuefly localised m the
basement membiane of the capillary loops.

In 4 cases the deposits were localised sojely 10 the

mesangium.

Results of the Electron Microscopy Studtes
Electron microscopy exanunaton of 19 byopeses
(indicated in Table 2) showed that | biopsy which
was classified as minimal fetion on LM was in fact
proliferative GN (459B) with hyperplasia of the
mesanglal cells and an increase ol’hnm:pﬂlr!

equally distributed to the and b
membranes of the capulary koops (Fig 3).

In 16% the deposits were mamly localised to the
basement membrane of the capillary loops and less
markedly to the mesangium (Fig. 4)

No localisanon was specific for any of the 3 light

groups and no immuroglobulm dass

mkTascopy
ar C; was found to cosrelate significantly to any
speafic loaalisaton.
Bowman s Capsules
Depoxiis wu‘efoundi.u9bwp&mdinnuor

the the distnbution was focal
1n6lhcre‘crelmclrmluﬂm‘bddﬁ"m“°r

No »t were

Fig 7 (x 325)
Granular deposits of IgA 1 the Glomerul localsed

sodely (0 Lho mesangum.
A J (x 250)
Glomerular deposits of granutar u)mplemcm Crequally
dotnbuted to the and basemnem

af the apillary loops

Fig 4 (x 520)

Glnm:ruhr dquuo(mnuh.r 15G maunly kocalssed o
the capillary loops and less

the
ether 1gG IgA or Cy loalised to
membeane tself In 3 cases the depowmts were

muknd.ly 1o the maun.dum.
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13671, m demanrarared most often as extracapillary
G\ whern n can presens sokly as kdney discase
Waew a1 of 1974) or 13 part of .
fairome (Waddock e ol 1969) Bt m few
Klgcrs % has abo been demoastraled o penenl-
sad prolifergine G\ (Woved maroger 1972) and 10
nnal LM fodings (Wathew er al 1975)

A3 Ineae nepins 1 forad 0 lest tup 2% of
rman GN and extracepulary CN was not sacksded
™ Che present siody 0 o DG 2 all sOTPeDAn that

bephrin was oot found 10 be 70 kudney
Dopres m esugated hery
Niovicen bropact (27%) shoned 00 glomerslar
5 and thus group dllered sygadicantly (p <
0001 from peixesis wih glomeruled deposds 10
::“lm.r;io‘“’mlmdﬂm
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3 Ligbt micruscopy classes. Clmical and progocstt-
cally they did not ddTer from the groap of patsents
wih gloocrular deposts They thos cammot be
accepied 23 formeng & group of piserts wah pmInOT
changes« The acuology and pathogenesss of the
glomeralopathy and sympioms m the patests
(herefore remamed unclanfled [t i not posable to
axciude that some of Lhe patients may prmardy
have bad an mmuDe compler Gpo of glomeruio-
paiby where the glomenilar-bound Immunogiobu-
bn and Cy had dappeared by the tme of blopsy
However otber stuches 0n re-baopsicd patients hanve
showp deposss Up w0 several years afier ibe
of GN even wrbout aanity of the
drcasa (Treser of of 1969) Other .nmopopathoge
[ 3 such n cellular b
Muﬂl?”Lmﬂdbtaﬂndﬂinxmz
Patients wnhow deposus of Sach
::;-pahuuhnh:nptmadby&nﬁm(l%!)
Evres (1976). In addwion orpanic solvents bave
come (o the forefront x5 2 posihie coatrbutory
factor m kadoey deeass. mckidag glomerul
Zumamcrean 1975 Ravmsdor e ol (9770
1t 3 posssbis Ut glomerular depotits coudd Dot



TABLE 3 Termunology and Definition

Abbre

Terminology viation Deflatioa

Fluorescence

Postive =(+)+(++)  +  Bright fluorescence,
weak, moderats and
beavy

Negative = ~  Complete absence of
fluorescence

Localisation.

Mesanghal (Mas) Glomerular Intercapy
lary regaon

Capillary basement (Cap) Within/along the capil

membeane lary basement
membrane

Bowmanscaptule  (Bow) In Bowman s capsule

Dismbution:

Generalised (G)  All glomeruli in
specuren

Focal (F)  One/some glomerull in
specimen

Global (Glo) Inchuding all portions of
the individual glome
rulos

Scgmental (S)  Including only parts of
the 10divxdual gome-
ruus

Pautern

Granular (Gr)  Fine/coarse grarmular
{luorescence

Linear {1} Linear contious or
discontinous fluo-
rexcence within/along

the basement membrane

clectron-dense  depasits were seen between the
basement membrane and the intercapillary cells in a
few Jobules

In one blopsy which on LM was classified as
generalised  profiferatve GN (603), t was only
possible to demonstrate mmnimal kesion on EM
characterised by increased intercapillary substance
with Increase In mesangial width. 5 blopsies, taken
fmmpwmumthmmdmoeofsyncmlcam
(508 511 408 585 603) were on EM classfied as
mbzlmall:s:on.ln4oftbscg}ommlhrdmuor
immunoglobulin and/or Cy were demonstrated by
IFM but EM examination did pot show electron
dcascdepusmmspheof!hcruhu.nau]nnz
glomeruli avaiable for study

IFM Findings Correlated 1o
the Clinical Observations

In Table 4 the IFM findmgs 1n the renal corpuscie
are correlated to the dinkal observations. Where
depastts of IgG IgA/C; were found there was 2
higher frequency of hacmaturia and kidney drserse
secondary 10 other primary disorders, (3 Henoch-

Schonlan purpura, | | Crohns
disease, and 1 possible myomtis). At the same
there was less tend ™ :

Patients with depomis of IgA/Cy had all had
fecurnng wnfection 1n the upper resprratory tract for
several years as well as shortly before the kidoey
condrron presented In addinon the ASO was >
600 1n all of them at the tume of kidney bopsy 1§
out of 19 patients with no deposits had po chual
hutory of previous infection and the ASO was
normal In § patents without systermic duseass
sunilar symptoms and clincal courss were st
with mesangial deposits of IgA/C3 1n 2 and [gG-
IgA/Cy; 1m 3 patlents. They bad intermutient
microscopic haematuna which was periodically
macroscopse (then alwayy assoclated wath recur
tence of upper respiratory tract wnfection), and ail
had only negligible proteinuna

DISCUSSION

Two different 1mmunopathogenk  mechanisms
{Dixon 1968), are considered responsible for about
85% of the cuses of human GN (Wilsan and Dixon
1974b). The one mechansm, which accounts for
kst than 5% according to Aferr! (1974) 18
characterised by a continous linear fluoresces!
pattern (inear nephrits) caused by linear deposited
immunoglobulin and Ch 1n the basement membrne
of the capillary loops (Lerner ef al 1967 Poskin
1970) This pattern was found In 14 of our 100
biopsies (1 2%)

The other mechansm typically has a fluorescent
pattern charecterised by granular deposits of immu-
noglobulin and C 1n the glomerull

Our know ledge and concepts of the importance of
thess P m GN are
bused especially on experimental amimal studses by
among others. Germuth and Pollack (1958) McClx
shey et al (1960) Duxont ef al (1961} and Cochrane
{1969) where GN was induced using well defined
antigens g Bovine albutun or antigen-anubody
compiex Thrs 1s contrast o human GN = here the
antigen has only been demonstrated with certanty
fn a few instances Koffler of ol 1967). It s
therefore not justufied to refer 10 depomts of
immunoglobuling and Cy as immune complex
depasits on IFM examination In the present study
granular deposits of immunoglobulln/Cy (wcom

1
hogenic
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be demonstrated 1n these patients on [FM examina
ton because of poor filter properties (Markham et
al 1973)

This can be excluded because all wmvestigations
were performed using wterference fliters (Rygaard
and Olsen 1971) with opumal FITC transmission
(Tomfinzon 1973) The coadrtions must therefore be
considered optumal for [FM investigations.

On the other hand the use of an indirect
fluorescent technique could pomsibly have revealed a
greater number of IFM positve findings in the
bropsaes (Nairn 1969 Tarantino et al 1973).

In 51 (73%) blopskes glomerular deposits of
immunoglobulin and/or C; were found. The
individual groups of patients with deposits locaised
either solely to the capllary loops salely to the
mesangium  or localised smultaneously to the
capillary loops and the mesangium showed 0o
significant correlation of the glomerulopathy to
infection, other clinical symptoms of the course of
the drsease. Patients with deposits solely locaimsed o
the capillary loops dd not form a well-defined
group with a umform clinical picture or prognosis.
This might have been expecied from a theoretical
pont of view based on tradronal concepts of »com
plex nephritis« which 18 characterisic of experimen
tal models (sxpenmental serum sickness) studied
among others by Aniker and Coclirane (1965) and
Gennuth et al (1967) Only a little 15 known about
factors which control the precise localisaton of
Immune complexes within  the glomerulus,
(McCluskey 19741 However 1t 1s pot possible to
exclude that some of the patients with deposits
Jocalised simultaneously to the capillary boops and
mesangium may primarly have had deposits wiich
were solely localised to the capillary Joops but w huch
later shifted to the mesangium as a result of sterotd
treatment (Germuth et al 1968)

Localsation of deposits sakely to the mesangium
showed no cofrelatson to the clincal sympoms or
course of the disease, but on the other hand 1n these
patients there was a prepooderance of deposited
IgA and the combmation I[gGgA. Of the classes
of immunogluboling deposited (I3G IgA, IgM and
theyr combunatons) only IgA/Cy and IgGgA/Cs
were found to carrelate significantly to wndividual
climeal symptoms and the clinical course.

]“/C,ﬂmymmdmlun;ukmwn
about the mediator mechanmms which accompany
1gA deposition 1n glomerull (Hyman ef al 1973).
However streptococct, a8 shown In the present
study can be 8 contnbutory actiologcal factor 11
these pauents nephropathy

In T o our cases (wathout systeme disease) with
a chnkal picure of IgG—BA nephropahy (Berger
and Hinglals 1968 Berger et al 1969), we found

the biopsy was obtuned less than 2 weeks after
presentation of the kidney dsorder and IgA/Cy was
depasited 1 the fum akong with properdia,
but without Ci. 50 that activation of Cy must have
occurred via the alternative pathway (Fearon ef af
1974) But whether this involves an Immunopatho-
logacal reaction 15 not yet clear (Muller Eberfard
1974). In 3 other patients (without systemx drease)
with mesangial deposuts of IgGgA/Cy but
without demonstrable properdin, the same symp-
toms and courss were seen. The biopsy In these
cases wes performed more than 3 moaths after the
kidney disease presented. Therefore it {s not possible
to excjude that the so-cailed IJgG—IgA nephropathy
1 caused 1n 1ts early phass by IgA actrvation of Cy
via the alternative pathway and that there s tena
later secondary Cj activation by complexes coatal
ning IgG which may lead to protracted and perhaps
chronic course of the disease. However the LM
changes seem to be of importance for the prognos
i this category of patients (Levy ef al 1973), ad
the disease apparently has a more protracted and
chronic course than was previousty supposed by
Berger et al (1969), both 1n chuldren (McEnen ef al
1972) a5 well as i adults (van der Peet etal 1977)

Three patients with Henoch Schoaleins purpun
also had deposits of IgG-gA /C; soley localised to
the mesangium and 1t was not possible by TFM to
separate these patseats from the patients with »lgG—
IgA /Crnephropathy« without taking the clnial
findings mto account.

Black et al (1970) have pomnted out that precise
morphological sgparation of pormal glomerall and
glomeruli with slight proliferatrve GN 15 impossibie
using conventional LM This may to some degree be
the reason for lack of correlation between the IPM
findings and the morphological changes used &5 2
basis for the LM classificaon in the preseat study

Such an explanation was supported by the EM
spot checks 1n the present study where 11% (0/17)
of the biopsies were mustakenly classified in the L3
groups. The same errors n classafication may als0
apply to the remaining biopsses wiuch were pot
examined by EM

Depasity of immunoglobulin and/or Cj in the
mesangium and along the basement membrane of
the capillary loops were demonstrated in § bropsics
(2 normal, 4 minimal leston) in panents without
sysiemic disease, where the LM diagnoss was
confirmed by EM

It was therefore not possible o confirm a dear
relationship between negatne IFM findings and the
Homeruil whkh on LM were normad of aowed
»minlmal lesions, as stated by Morel Maroger ot al.
(1972) and Habtb and Kieinknocht (1971).

The Ixk of correlation between the deposits
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st seesn therefore (o exciude the buity of a
\erct, chrecally applxcablie [PV classafication w here
'\ chows sorsul gomeruls wninimal deslone and
it pramalned prolderatne Gh.

X 5 therefore & pertment question wbether the
s of mmunogiobulint, other than IgA and
RG-HgA, shows amylung moce than mvoh ement
o ctune-mechanmms A a purely secoodary level,
sthowt, honever dnscounung bt their presence
o br 2 coombetory factor m the devdopment of
ety  the discasa (Lt and Do 1965),
o 0 dcator of a chroni couTse.

Pertog, therefore, the [FM fiaciags should first
it carduted 10 the dimca) piaure aher several
Fars exizad of the thorter obstTvatoa penod 1
o sy
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be demonstrated In these patsents on IFM examina
tion because of poor filter properties (Markham et
al 1973)

This can be excluded because all investigations
were performed using interference filters (Rvgaard
and Ofsen 1971) with opumal FITC transmussion
(Tomiinson 1973). The condrtsons must therefore be
considered optimal for IFM invesugations.

On the other hand the use of an indireq
Nuorescent technique could possibly have revealed &
greater number of IFM positive findings in the
biopsies Wairm 1969 Tarantino et al 1973),

In 51 (73%) biopsles glomerular deposits of
immunoglobulin and/or C; were found The
individual groups of patients with depasits localised
cither solely to the capulary loops, solely to the

or localk y to the
capillary loops and the mesangium showed no
significant correlation of the glomerulopathy to
wfection other clinucal symptoms or the course of
the disease Patients with deposits solely localised to
the capillary loops, did pot forrn a well-defined
group with a uniform clinical picture or prognoss.
This mught have been expected from a theoretkcal
point of view based on traditional concepts of »com
plex nephritis« which s characterstc of expenmen-
al modds (experimental serum schpess) studied
among others by Kniker and Cocfirane (1965) and
Germuth et al (1967) Only a little i known about
factors which control the precie localisation of
mmune complexes within  the glomerulus,
{McQluskey 1974) However 1t is not possible to
exclude that some of the patents with deposits
locaffsed simultaneously to the capillary loops and
mesangium may prunarily have had deposits which
were solely localised to the capillary loops but which
fater shifted to (he mesangum as a result of sterosd
treatment (Germuth et al 1968)

Localesation of deposits solely to the mesangum
showed no correlation to the dinical symptoms or
course of the diseaze, but on the other band I1n these
patients there was a preponderance of deposited
IgA and the combination IgG-IgA Of the classes
of immunogluboluns deposited (IgG IgA IgM and
their combinations) only 1gA/C; and IgG-gA/Cy
were found to correlate significantly to indivadusl
clinical symptoms and the chimcal course.

IBA/aknmymmdnothluxukmwn

the biopsy was obtained kess than 2 weeks after
presentation of the kidney dsocder and IgA /Cywag
deposited in the mesangium along with properdm
but without Cy,, 50 that activation of Cy must haye
occurred via the alternative pathway (Fearon ef of,
1974) But whether this involves an immunopatho-
logxcal reaction 15 0ot yet clear (Muller Eberhar;
[974). In 3 other panents (without systemuc diseage
with mesangial deposits of IgGIgA/Cy b
without demonstrable properdm, the mame symp
toms and course were seer. The bopsy in these
cases was performed more than 3 months afier
hxdney disease presented. Therefore it 15 not possibie
to exclude that the so-calked 1gG—IgA nephropathy
ts caused 1n 1its early phase by IgA activation of Cy
via the alternative pathway and that there Is then s
later secondary Cy activation by complexes conla-
ning 1gG which may lead to protracted and perhaps
chronc course of the dsease. However the LAf
changes seem 1o be of Importance for the prognogis
in this category of patients (Las ¢f ol 1973), 2d
the disease apparently has a more protracted and
chronic course than was previously suppased by
Berger et al (1969) both n chitdren (McEnen et ol
1972), as well as 1n adults (van der Feet et al 1977).

Three patients with Henoch Schonlans purpan
also bad depasits of 13G—IgA /C; sokely localised 1o
the mesangium and 1t was not passible by TP w
separate these patienits from the patients with »1gG-
IgA /Crnephropathy« without takmg the cmxal
findings nto account.

Black e1 o (1970) bave pointed out that precse
morphologkal separation of normal glomeruh and
glomeruli with sfight proliferative GN is 1mpossidi
using conventuonal LM This may to some degree be
the reason for lack of correlation between the IFM
findings and the morphological changes used & 2
bass for the LA claswfication in the present study

Such an cxplanation was supporied by the EM
spot checks I (he present study where 11% (2/17)
of the biopsies were mustakenty classified 1n (he LA
groups The same errors in dlassification may akso
apply to the remaiming bsopeies which were ot
examined by EM

Deposits of immunoghobulin and/or Cy m the
mesangium and along the basement membeane of
the capallary loops were demonstrated n 6 biofsics
(2 pormal 4 minimal leston) 1n panents without

disease, where the LM diagnosis was

about the meditor h which y
IgA deposition in glomerult (Hyman et al 1973
However streptococd s shown in the present
study can be & contnibutory aetiologxcal factor in

vith
In20fmnasa(whhoutsyﬁcmxcdbau)v-

4 dlinical pioture of 1gG-1gA nephropathy (Berper
and Hinglais 1968 Berger €1 al 1969), we found

Y
conflrmed by EM

It was (herefors pot possible to conflrm a dear
reladoaship between negative IFM findings and the
glomerul: which on LM werp pormal or showed
»munimal lessons as stated by Aforel Maroger et al.
(1972) and Habib and Kteinknecht (19711

The lack of correlation between the depomits
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antigen m human GN has only been demonstrated
m a few instances and m thess 1t has been best
demonstrated as DNA 1n GN secondary to systemic
lupus erythematosus (SLE) by Koffler ef al (1967)
The lack of demonstration of the antigen 1n thege
presumed immupe complezes in human GN does
1oy, however exclude that apalysis of the different
deposits 1n immunoglobulin combinations, as well
as assessment of their pattern and focalisation can
lead to a more exact charactensation of this
glomerulopathy which has identical LM changes.

In the present study the IFM findings in 114
bropsies, classified as generalised mesangiopralifera
tive GN are correlated to the clincal data

The investigations were performed 1n the Depart
ment of Clinkal Chemwsiry hommunchospitalet,
Copenhagen from 1972-1976

MATERIAL AND METHODS

Selection of Fatients

To be included 1n the study patents had to have been
under observation for at least 3 moaths, and o have had
at least ope of the following sympioms in an aftbnile
peniod shortly before kxdney biopsy

Hacmaturia, macrotcopc Of DUCTOSCOPIc, With at
beast 2 n the unne/high power field
Larcom & Carter 1948), without any urologucal drseass

Protanurla. more than 05 g/day (Relman &
Levnsky 1971)

On LM the bopses had to have been classified as
generalised mesangloproliferative GN  charactenised by

and 1ial cell hy 1ty Examina-

ton of the biopsses had 0 bo based on at least 10
glomeruli, whilst for TFM at least ? were required 114
biopsses fulfilled the above cooditsons, 8 were re-
biopsies

Elevated blood peessure (BP) was defined as dusolic
Z 100 mm Hg and the term pephrotc syndrome was
used when the serum albumin 5 20 g/l (Scremer
1971) with proteinunia > 5 g/day (Robson 1967)

Infecthon antibiotc treated upper respiratory tract
1nfections up to 6 weeks before kidney drsesss presented
and/of Anustreptofysin titre (ASO) > 200

Reduced kudney function serum creatinime > 15
mg% or creatmine or 31Cr EDTA clearance < 1 ml/

2,

Method
The needic bopsy was immediately divided under a

stercomcrascope foc study by LM and IFM
The [FM investigations were amed out withom

speafically resctive to human IgG Igh I3A s well o
complemnent Cy and fibrin/ fibanogen.

From January 1974 10 December 1975 these wumnesth
guons were supplememed with ami-Igh I3E C Gy
mmfmmmmammmm
have been described previously (Larsen 1978)

A Zewss unuyernal flooresoent microscope wih trans.
mitted hght and Dark Faedd Ulmscondenser N A,
12/1 4 and objective 07510 10N A x 40 and e3¢
piece x 10 hpl was used 1n the stody with HbO 00
W /4 presmure mercury lamp and fiter (Kiguard 4
Oisen 1971)

Light y cammaton (Dr Claun Brus) seq
Larsen (1978).

Statsucal Methods
The comrelation between the 1FM finchngs and the
cmucal data was texted by Chu square text

RESULTS

Age and sex dhsiribution, as well as the occurrence
of nephrotic syndrome in the different age groops. s
shown m Fig | The lenght of tme between
preseatation of kidney disease and bwopsy was o

FIG 1
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secoadary 10 other prrmary disorders (11 Heooch-
Schankean purpurs. § SLE. 4 posuble cses of
sysiemic disease, | permrteruis podosa).
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TABLE 3 [06 Panents wuh Proliferative Glomerulomephriris. Deposits Correlated ro Cltadeal Information
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Ig{Al+Cs 1100 6 0 3 0 1w o o 66 3 57 23
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18{GI+C) I 63 91 3 27 $ 27 18 18 45 55 86 41
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=p<001 =p<0 001 T =Mean obs. perrode.

found which were clasmified as finely or coursely
granular Those classifled as finely granular could
be very often related to properdin or Cuy, for thess in
all instances were noted to be finely granular In
additon granular size was found to be dependent
on sectson thickness. deposyts 1n 1 pm and 4 pm
sections from the same bropsy appeared more finely
granular 1n the thmner sections.

Continuous linear deposits coald not be demon
strated, but in 27 % of beopsies interrupted linear
depasits were seen along with granular deposits,

(11% 1mmunoglobulin with Cs, 9% immundglo
bulin without Cy, 7% Cj alone).
The 1FM findings of IgD IgE, Cyyand Care 0o
shown 1n the tables but are mentioned below
IgD 73 bwopnes were iested but RD W&
demonstrated in only one pabent where it 3
depostted together with [gA/C;. (Biopty 2 weekt
after presentation of GN 1o systemic disease):
IgE 42 blopsies weroe tested nons was posiive
Ci 27 boptics were tested and Cy ¥
demonstrated in 6 of them In one caae Gy WM

TABLE 4 Locahsanon of Depouts Correlated to Chnscal Information
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ynmunoglobuly, whilst ia 4 other cases this was
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the only deposit. No deposits were demonstrated in
the epithehum of Bowman s capsule.

Fluorescent Microscopy Findings Correlated 10 the
Clinical Data

Correlaion  between  glomerular  depontts of
immunogkobulin and the dinical symptoms and
courss appear m Table 3 Wnth deposis of 1g3G-
13A/C)y there was sgnificantly less tendency
10 complete remission {p < 0 01) and with 1gG
1gM/Cy complete remission was more frequent {p
< D 0D1). Apart from this there was no significant
correlation between the [FM findings and the
chimical symptoms and course of the discase,

The correlation between localsation of deposits
and the clinical data appears in Table 4 The only
significant finding was an increased incidence of
reduced kudney functon and elevated BP in patienis
with deposits localised simul ly to both the
mesangium and along the capillary loops.

The appenrance of the deposits, whether finely
granular coarsely granular or interrupted [intar
showed no correlation to the durauon dinical
symptoms or course of the disease.

Properdin depasits were demonsteated (n 6 of 11
blopsies examined (55%), where the disease had
been present for up to 3 moaths prior to biopsy In
patients where the disease had been present for
more than 3 months before bwpsy properdin
deposits could only be demonstrated in 3 of 20
bropsies examined (15% )

The [FM findings 1n 8 re-bloptxes appear i Table
5 where \bey are compared wih the first bhopsy
and couredated to the dlinxal course. From (b it
Appears that deposils cannot always be demonsira
ted at the tume of byopsy 1n spite of clinxal evidence
of GN bang present, and ithat depominon ocury
later 10 the course of the disease. [t s akso of Dote
that neither presence or lack of deponits gives any
direct indication of the cinical course at the ume of

In |2 petients serum immuncglobulins apd C)
were measured at the time of blopsy and in Table 6
these are compared with glomerular depouts of
immunoglobulin. Cy was withun normal limny m &l
paucnis.

The mdividial serum 1mmunoglobullp fractons
were not specifically fncreased or reduced in rehatioa
to the deposited immunoglobulins.

However the mean value of serum JgA was &
the upper limut of normal in patients with g}~
merular deposits of IgA This was oot the s In
patients with deposis of other 1mmupogiobulia
typer. The study was too small o draw definie
coaclusions about these findings.

One weed after buopsy 36 patients (34 %) were 0
cortcosterold or cytostatc treatment. Compkts
resmustyon occuiered fn 25 pateents (24% ) dunog e
period of stdy Corrclation between the IFM
findings and complete remussion 1 both treawsd and
untreated patents appears in Table 7

Complete remisnion was seet in 36% of trexied

TABLE 7 Patlents with Proliferative Glomersionephritis Fluorescent Microscopic Findings in Glomerull Corrclaed &
Completr Renussion 1n Treated and Untreared Panenss

Deposits

Treated Uuntreated

Compl.

£
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1g[GMA] + Cy 15
Ig[G.A] + Cs P
Al « G
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moemy cocpured with 17% of untreated patents.
Tais w5 sgmaficantly bgher [n the treated groap of
o (p < 009Xt = 375)

oxmcuwmwmudmewun.-uh
mmmmﬂazmcbn.mybummuhy
the gooup of paents with deposas of 13G-1gM/C)

Coplets rernpson occarred just a8 frequentl)
(4%) o the groups of teated patents wxh
depoaats of mmeaogiobulis/C as in those withoa
e deposty.

The mme held true in panceats who wers Dot
toged. m the group of petients wih deposits of
mrveogiobuim/Cy and tha group » thout these
depours, COMQkets TEMugsion occwrmed m [ 7% and
1% reepecnely

Tremed putenis, therefore, went inlo compiie
remsoos more oflen titn thoke % bo % ere unies-
ed, wrospecinie of w hether glomerular deposis of
Pamnogiobulm/C) % ere present or Dot

DISCUSSION

(3_72': 1963} with a0 mces of angen (Duos
In groeralried probiferain 6 GN w betber primary
1972). and Hedoch-!

wpan, (Urizer ef ol 1968), granuar deposits
ad Cy can be & ed 10

nave 3 fiantly higher frequency of complete

remmmon than panents % Kb other depoaits.
tn 21% of the pancats, GN was progably of
ongun, m agreement with a study of

sreprococtal
$5 chidren wxk gereralucd probferane OGN

(Habeb 1970), On the otber hand systemic discase
was taxe a3 frequen 1n Uus preseat sudy (0%
wmpared with 9 %) which may e due 1o 1he tAder
stodied

In $1% of the pauents no cause could be
demonstrantd and the sty of the G inerefore
remuned unkoown. Drstribution of age and W
thus study and the percentags frequency of symp-
toms W o wnb the chncsl dala
reporied by Bkl of f (1976) 1 2 revew of 584
pauests % ath proliferaine GN

The result of the JFM findings 10 the peesend

and the clincal 8y mptoms. All (be 5) mptogis » hach
ocgurred 1n pasents with deposas of immunoglobu-
hp and Cy, also appeared m pabenss where these
depasats could not be demoestraled

The varmion 10 deposison of the different clrtees

fomerutl, and they are genenlly ot o be

of lobulin powsts towards a heterogencous

S compicies respootbic for GN o As (he
wmitundy unform

wbere the lobulin portos of
the compiex, bowever dots pot seem (o have any

“ﬂﬂmmwmmw};dmm
:‘v‘mlh‘wwlh:hdmylﬁmm

en demonsirased W gh coriamniy m a few imances
W GN (Kongmax & Mcletogk 1971 Koffler
®« 1%67) Howerer a pumber
MRS Ty presumed 1o act 88 Mingens.
vead m buman GN
970 1o

e he o
lnunmuiy]wmm"mm GN was

Stoppug
Patents bad depovs. of 1xG-1gM /

c
3 tho mesagrum and aloog the endothelial ade

mftuencs o0 the nature of the symp-
toas.

It 5 not possshie o exchude that some of the
denomstrated deposis may be purely secondary and

Siudar findingt bave been reported by Ofsen ef af

Camerve (1972) bas rased the quesuon of
whether the presence of immunoglobubin shows

chroax: dseges
cannot be drscoured, (Umuse 4 Dicom 1965).

Tha appearance of the depocks, whether granalar
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or more coarsely granular and confluent, referred to
23 »lumpy«, has been reported to be an expression
of the degree of severlty of GN (Kaoffler et af 1969).
This could not be demonstrated here, but on the
other hand the granular sre was found to be
dependent partly on secticn thickness and partly on
what type of 1ob was deposited
Interrupted linear deposits In the basement memb-
rane of the capillary loops could not be related to
duration of disease, symptoms or combimanon of
symptoms, in contrast to Michael ef al (1966) and
Flsh et af (1970), who only found linear deposits in
elther re-blopsies or in biopsies taken in a late phase
of the disease.

Patbents with depomits of 13G 15A/Cy duffered
significantly from patients with other deposits.
Complete remisnon was kess frequent and deposits
were more often localised sokely o the mesangium
It is not known why oaly these deposits have a
predilection for the mesangium, but Lowence et al
(1973) have shown weak antibody reactivity to
normal mesangium {n eluates from kidneys contai
ning such complexes (IgA) Of 24 patents with
I8G-IgA /C3, 6 had GN secondary to other diseates
(4 Henoch Schoalemn purpura, 2 SLE). Four others
had so-called IgG IgA nephropathy with deposits
localised to the mesangum and a clinial plcture as
described by Berger et al (1969) Levy eral (1973)
and 1n children by AfcEnery et af (1972). On the
other hand 3 patents with the same depotits and
localisation had only severe protznura. Thus the
clinical pacture, which should be typical of I§G IgA
nephropathy cannot be caused by the location of
deposns to the mesangrum. This is also supported
by a previous study (Larsen 1978) 1f IgG IgA

could be demonstrated in the patients serum, (Kar-
er al 1975) All patients with reduced Kidoey
function, and at the same time elevated blood
presgure, had immunoglobulm deposits and C;
l.mluuﬂlhmhwthcmmnpummdlbeupﬂhry
loops. These patients were on corticostercid and/or
cytostatic treatment, and ali patients had been 1) for
more than 5 months before a biopsy was taken.
Thers can be several reasons for the speafic
localisation of depasits in these patents, Expenmen-
tal studies have shown that both elevated BP and
reduced filtration can be accompansed by changes 1
the glomeruli, which may be the cause of ibe
irregular distribution of Immuna compleses, (Ger
muth et al 1967) Sierord treatment an produce
alterations In the localsation of deposits with
migration from the glomerular basement mem
brans to the mesangium (Germuth et ol 1968)
However it is not clear whether cortkosterosd
treatment produces funchional chapges in e
capillary Joops or in the amount of structure of
immunoglobulm produced. Otber patients withoot
treatment showed the same distribution of deposts
without demonstrable elevation of BP or reduced
kidney function.

Complete remissson was significantly more
frequent 1n patseats treated with corticosteroads
and/or cytostanc drugs. Treatment was not rando-
mised, and only patients with the most sevee
symptoms were treated, which therefore suggesis
that at Jeast some confidence may be placed on the
efficacy of treatment. Complets remusnion 1 treaied
paﬂ:uuwmdepcndm!ofwbdmuouﬁﬂlu
dqn:mwcrep:umlmmt.Th:rdmelhel)Pﬂo{
d cannot be used 5 a0

nephropathy 13 to be regarded a8 an ind:
diseass entity 1t can, however only be distinguished
from other forms of glomerular disesse by using
morphologial 1mmunological as well as dinical
data as stated by McCoy et al (1974)

Whirworth et al (1976) have demonstrated
elevated seyum IgA levels in patients with deposis
of IgA This could not be demonsirated in the
present study but the mean values of scrum IgA
were, however at the upper limut of pormal in
contrast to patients with other deposits.but the
matenal was too smull to be conclusive.

Of 73 blopsses tested for IgD thit was demonstra
ted in only onc case. The biopsy was taken less than
2 weeks after the diseass sarted. The roks of IgD s
not clear hnx(hubmdanmnnd(;_nprt;lfl::’
tive GN togetber with cryoglobulin, (Jaraal
al. l973).andunbcmh:dhhonorlougtam
mmm(Tarw:mﬂal 1974). Others
have demonstrated IgD as linear deposits Ln Lipear
wmmmhuwnhlzG but only reactne 1§G

indicator for or against using {mmunosuppresve

therapy

The effect of treatment was just as good I
patients with and without glomerular deposts, a0d
$0 a pegative immunopathologacal result # 00
contr for essive treatment.
It is therefore perunent to question just at wheh
immune mechanism treatment s really amed, for
cell mediated immumnity can also be seen 1n prolife-
rative GN (Mahiew ef af 1972)

From the resujts of ths study it may b
concluded that glomerular deposits of different

of can be used as 2

basms for an lcal casification m
patients with proliferative GN on LM However
such a ciassifkatson oaly seems 10 be on yct another
discriptive level with the same correlative problems
as the LM dmgnosms, because of the lacking™
correlation of the IFM findings to symptoms,
clinscal courss and resulis of therapy
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or more coarsely granular and confluent, referred to
as »lumpy« has been reported (0 be an expression
of the degree of severity of GN (Xqffler e1 al. 1969).
This conld not be demonstrated here, but on the
other hand the granular sze was found to be
dependent partly on section thickness and partly on
what type of m lobulm was deposited
Interrupted Linear deposuts in the basement memb-
rane of the capillary loops could not be related to

duration of dsease, sy or ¢ ton of

symptoms, In contrast to Michael et al (1966) and
Fish et al (1970) who only found linear deposits in
cither re biopsies or In bsopsics taken In a late phase
of the discase.

Pauents with deposits of IgG-IgA/C; differed
significantly from patients with other deposits.
Complete remission was kess frequent and deposits
were more often jocalised solely to the mesangium
It is pot known why only these deposits have a
predilection for the mesangrum but Lowance ef al
(1973) have shown weak antibody reactlvity to
oormal mesangium in eluates from kxdneys contar-
mng such compiexes (IgA). Of 24 patents with
18G IgA/Cy, 6 had GN secondary to other diseases
(4 Henoch Schonlein purpura, 2 SLE). Four others
bad so-<alled IgG JgA pephsopathy with deposits
localised to the mesangum and a dinical picture as
described by Berger et al. (1969) Levy et al. (1973)
and n children by AcEnery et al (1972). On the
other hand 3 patients with the same deposits and
localisatson had only severe protenuna Thus the
dinxal piature, which should be typxal of I3G IgA
nephropathy cannot be caused by the location of
deposits to the mesangrum. This is also supported
by a prevous study {(Lanen 1978) If IgG-IgA

treatment showed the same dustribution of deposits
without demonstrable elevation of BP or reduced
kidney function.

Complete remuuon was sgnificantly more
frequent 10 patienis treated wath cortkusterouts
and/or cytostauc drugs. Treatment was ot rando-
mised, and oaly patients with the most gevere
symploms were treated, which therefore suggesis
that at Jeast soms confidence may be placed oa the
efficacy of treatment. Compiete remission 1o treated
panents was independent of whether glomerulr
deposits were present or not. Therefore the type of

fobulm deposited cannot be used &5 a0

pephropathy 15 to be regarded as an 1
diseass entity 1t can, however only be distinguished
Irom other forms of glomerular disease by using
morphological Immunological as well as chnical
data as stated by McCay et al (1974)

Whirworth et al (1976) have demonstrated
elevated serum IgA levels in patients with deposuts
of IgA Ths could not be demonstrated m the
present study but the mean values of serum IgA
were, however at the upper limit of normal
contrasi to patients with other depomtsbut the
matmxlwnsmonm.umbeoondmlve.

Of 73 blopmes tested for IgD this was demoastra
wdmonlyonem'[‘hcbiopsywukmlmmn
wammwmmmuorlwu
not clear but 1t has been demonsirated n prolfera

al 1973), and can be an

antigen sumulation (Tarannno et al. 1974). Others
havedunommlcdlgDuﬂnard:pmﬂmLmar
mphmnwgahcrvmhlg(} but only resctive IgG

Indwcator for or against using 1mMUNOSUPPtsTVe
therapy

The effect of treatment was just as good in
patents with and without glomerular depastis, and
%0 a negative immunopathological result 1 no
contrand for i
It 1 therefore pertinent to question just at which
immune mechamusm treatment s really aumed, for
cell mediated Immunity can also be seen in prolfe-
rative GN (Mahseu ef al. 1972}

From the resuls of ths study n may be
concluded that glomerular depositt of dufferent

jons of can be used asa

bass for an dessifi m
patients with proliferative GN on LM Howtier
such a clasnfication only seems to be on yet anceher
doseriptive Jevel with the same correlative problears
as the IM duagoosis, becauss of the lLackmg~
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