
UNCLASSIFIED

AD NUMBER

AD838271

NEW LIMITATION CHANGE

TO
Approved for public release, distribution
unlimited

FROM
Distribution authorized to U.S. Gov't.
agencies and their contractors; Critical
Technology; JUL 1968. Other requests shall
be referred to Department of the Army,
Fort Detrick, Attn: Technical Release
Branch, Frederick/TID, MD 21701.

AUTHORITY

BDRL, D/A ltr, 22 Oct 1971

THIS PAGE IS UNCLASSIFIED



t~o

DDC AVAILABILITY NOTICE

i{eproduction of this publication itn whole or in parL

i.s prohibited. However, DDC is authorized to

reproduce the publication for United States

Covernment purpcses.

STATEMENT #2 UNCLASSIFIED

This document is subject to special export

controls and each transmittal to foreign

governments or foreign nationals may be made

only with prijr approval of Dept. of Army,

Fort Detrick, ATTN: Technical Release Branch/

TIDO, Frederick, Maryland 21701

DEPARTMENT OF THE ARMY
Fort Detrick

Frederick, Maryland



Best
Avai~lable

copy



U. S. ARMY CHEMICL COUPS
FOUT DETRICK, FIREDEIRICK. K-i T1 LLND

Change in serologic specificity of rat liver cells during
carcinogenesis with p-dimethylatninoizubenzol.

by Eberhardt VIeiler.

Translated from: Zeitschrift fuer Naturforschung, 11 b: 3 1-38 (1956).

It was confirmed histo-serologically •icth the aid of liver-specific

fiuorescein-'-2heled antibodies that the liver-specific anhigen cannot be

demonstrated in primary rat liver cell carcinoma.

The livor-specific antigen is localized exclusively in the parenchymal

cells of the liver.

Liver tissue exposed to the circinogen contains less liver-specific

antigen than the nonnal liver. This is expressed in the complenent

fixation test by a reduced liver-specific serologic activity of the micro-

somes and imitochondria, and histo-serologically in the appearance of

characteristic tissue islands in which the antigenic concentration is

decreased in comparison to the neighboring tissue.

The degree of antigenic loss depends upon the total dose of

carcinogen administered and on the latent period.

The microsomal and mitochondrial fractions of rat liver cells contain

an orggn-specific antigen (Furth, Henle 1, 2). Earlier studies had shown

(1'4eiler 3,4) that this organ-specific antigen is no longer demonstrable

in cancerous cells, i.e. in primary hepatocellular carcinoma. It was the

goal of the present study to investigate the action of the liver-specific
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antigen mare closely during treatment of rats with p-dimethylamixnoazo-

benzol (1A13). The total dosage of DAB, the daily dose and the latent

period (= time from cessation of DAB administration to sacrifice) were

varied.

Two methods were available for serologic examiriution:

The average quaiitity of antigem could be determined in the complement

fixation test by the titration of microsonal and mitochondrial fractions

with liver-specific antiserum, The changes noted in the antigen content

of the whole tissue could then be localized in a histological section

with tho aid of fluorescein-labeled liver-spudfic antibodies, according

to Coons' method (5). This method was used by Marshall (6,7), Hill and

5 Cruickshanck (8), Gitlin et al. (10) and Clayton (11) in the production

of autnccithonous antigens

Method s.

The i-jority of rats used belonged to strain DD I of Druckrey, some

were cross-bred with this strain. The administration of DAB to these

animals took place in Prof. Druckrey's laboratory (15,16). ,

Production of particle fractions. The rats were killed with chloro-

Sform, their liver was rapidly frozen with dry ice-acetone and stored at0

-17oC. After thawing, the tissuie was homogenized in a glass mortar

according to Potter-Elvehjem wit tbout 10 volume parts 0.25-m sucrose

solution, buffered with m/l0-phosphate, pH 7.3. Cell nuclei an-d

tissual debris were removed by centrifugation at 1,750 g for 7 minutes

(the homogenate had previoualy been stratified with a sucrose solution

of slightly higher concentration, in order to achievo more efficient
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sZparation). ifter separation of tht. cell nucleus fractiun, the super-

natant w-k spun at 9,100 g for 10 minutes, causing thQ rantuchondrial

fraction to sediment. Thu rerr-ining .:upernatant yielded the microsomal

scdiurpnt after centrifugation for 90 minutes at 25,000 g. The socalied

"fluffy iiyer" wtich lies as a loosely packed stratum above the rmdto-

chondrial sedimnnt, and whose nature has not been clarified (e.g.l.c. 12)

to date, was combined with the mitochondrial fraction. Fdtochondrio and

mi.crosomes were washed once by resuspension andI renewed cern~rifugation.

The suspended particles were rapidly frozen in a CO., coolant mixture and

stored at -17°C.

Production of antisera. The present tests utilized rabbit antisera

against liver microsomes. Previous tests had shown (13) that the sero-

logic activity of microsomes and nmitochandria is independent of the

circumstance, whether tests are conducted with liver-specific anti-

microsomal or anti-mitochondrial serum. However, anti-microsomal sera

yielded consistently higher titers.

The rabbits were immunized with a total of 10-20 mg antigen-nitrogen

intravenously, in intervals of 2-3 days over a period of 3-4 weeks. The

titer of the sera usually amounted to 1:200 in the CF test with 8 T N

antigen.

Non-liver-specific antibodies were removed from the sera by exhaustive

absorption with kidney particles (1-4). The particl•a were prepared from

rat kidney homogenates in 0.25-n sucrose solution: After removal of the

cell nucleus fraction (1,750 g, 7 min), the particle fraction was obtained

b,- nentrifugation for 40 min at 25,000 g. The sera were incubated with

7-3
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the kidney particles for 1 hour at 3700 and then for one day at 300; the

prccipitcli. uzs well a.i non-precipitated kidney pirticles were separated

by spinling at 25,000 g for ?m in. Usually 4-5 absorptions were required

until. 0.1 cc antiserum failed to react, with 8 y N kidnoy antigen in the (
CF test,

The CF test wdb carried out in batches totaling 1.25 ce with 2 lyti c

units of compleme-nt. Antiserum, antigen and complejrnt were incubated for

30 min at 3706; after addition of the hei:.olyt.ic system, the degree of

hemolysis was read following incubation for 20 and 60 min at 370C and

standing for 3everal hours at room temp .mature. The results obtained

after incubaLion for 60 mrin and sedimentation of erythrocytes at room

temperature were consistent and are listed in Table 2. Key: 0 = complete

hemolysis (= no reaction) and 4 / = no hemolysis; ý to 3 / are inter-

F mediate values.

The liver-specifi- serologic activity of particle fractions was

established in dilution series by powers of 2. The antiserum ooncentra-

tion remained constant andI amounted to a 8-l0-fold marginal concentration,

i.e. tiat quantity of se-cutu which yielded at least a 3 / reaction in

combination with 8 )t- N antigen. --- Each CF test with antigenic material

from pathological livers was paralleled by a dilution series with normal

liver particles as a positive control (in addition to the uzual wuzUii-vls).

• Histological demonstration of the liver-specific antigen was carried

out accordirg to the method described by Coons and coworkers (6). The

fluorescein isocyanate used in labeling came from nitrofluorescein isomers NO

designated by Coons as fraction I. The globulin fraction was used for

4
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attachment; it w•a produced by precipitation aLnd washing with 2.05-n

ammoniux sulfate, followed by dialysis against buffered K"'I t"/1Of

phosohalteA pIN 7.3).-

Rcmwvol of non-livor-specific aiitibodl es by absorption wi Qih kidney

partA.•iLe tvuK place aiuuv labeling. Contrc2 tests with '-)--led normal

i1iobulin showed that this renders stperfluous an abobrption with acetone-

dried heterologou3 tissue powder, as prescribed by Coons.

The fluorescein-globulin was compressed to about 1 the original

serum volume by dialysis against 20% dextrane solution (with 0.9% NaCI

and m/1O0 phosphate). This increased the intensity of fluorescence in

the section.

Cross sections were prepar-d through whole liver lobes. Usually the

median lobe was sectioned, in most cases supplemented by cuts from the

right or left lube.

The tissue pieces were rermved inimediately after the animals' death,

frozen in test tubes with CO2 coolant and stored in the deep freeze,

They were frozen solid on the platform of a Leitz freezing microtome for

the preparation of sections, without previous thawing. The microtome was

installed in a box whose internal temperature was kept at -15 to -180C by

solid CO2 . The microtome's cutter was equipped with a plexiglass "window"

on which the sections were spread out; it approximated the prototype

described by Goons. The microtome was adjusted to a cutting thickness of

5/t- . The sections were transferred to slides in the freezer, the

slides were then takau from the box, thawed out and dried in the cooler

under a fan at / 30 C. 'iiey were then fixed in absolute alcohol at -5 to

5
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-10"C for a fow llanUL1E3 and again dried under thv fan. F'urther treatment

wa:i cirri;d ouL o(xcctly ý.ccordi- .ýo Coons: Incuhati.on for I hour with

f I.l'urescein-anti serum-globulin, washing in buffered NaCi for 15 minutes,

and inclusion in buffereod glycerol-UaCl solution.

Observation and photography waa performed by nie-ans of Reichtirt's

largo Micl\.-fluro'scemicu LpLratus, with fig wraximl pressureo lamp H-1 200.

For photographic purposes, tMe beam passage above the ocular was modified

by the addition of a seoond UV block filter and a light yelluw-green

filter (in addition to tie Euphos filter supplied by Reicliert). Excposuj'e A

time with idox KB-17 film (Leica) was 10-12 minutes.

The folluwilg conLrols lictcd by Coons woro carried out: L. TroLt- i
ment of hotoro.ogous tissue (spleen, Iddney) with fluorescean-antiaerum-

globulin; 2. Treatment of liver sections with fluorescein-labeled normal

serum-globulin; 3. Pre-trevatment of liver sections with unlabeled anti-

serum-globulin, followed by incubation with fluorescdin-antiserum-

globulin. Controls 1 and 2 showed no green fluore:acence; co,'trol 3 gave

traces of fluoresceuco. Tis proves that green fluorescence is based on

a specific antigen-antihodlr reaction. Control 3 aloo shows that the

antigen in the section is nearly quantitatively satub-ted by antiserum-

globulin; this means that the intensity of green fluorescence in liver

sections is a measure of antigen present at every point of the section.

A second section that followed each preparation treated by the

method just described, served for histological comparison. It was

fixed in Bouin or Carnoy imnediatoly after thiawing and stained with

6



I
of thet toluLaino blue stain fur iibonuck_-ieu acid was tetiLed on a number

of suctcions with ribunucleane, n-HUl (609) or cold prerhioric acid (24

hiours).

Iesults.

Compler4-nit fixation tests. Giutin:; " f to' 3 r-t4 rt.- re:ei.ved vwt'iable

total doses of DtB in daLily dw;es of 2 or 6 pig and were lil.ic-i aftir

~ ~ '~rri.1~~pfl ("Th'1). T*± lu4a activities

of Pitcroson-s and mitochondria from the variou.i noti-ileoplastic livero I
with liver-specific antiserum are listed in Table 2. Particles from

noriial livers arid pIrticles fIom a hepatocellular careiinomiA s3erved An

controls. The laLter did not react with liver-spuci Iic -izitiscrlim, thus

confifring previous results. The liver ,iicrosoies of a large number of

normal r.its alwayr3 yieideod a very uniform rr.-actioun in tbez~i tests ana

previous ones; the normal nitochondria, on the otuer hfnd, showed a

certain a!i.ount of deviation (as in UWe case of 3 rats in thu table).

This frequently causes the difference between normal and DAD-treated rats

in the case of mitochondria to be less significant thin iii connection

with microsomes.

As is evident from the table, the ncrxilogj c actLvii.y of ml ncr.onies

from 200 mg DAD rats (2 ng daily, 14-day latent period) seems to be

sli.ghtly reduced kiwen compared to normal microsomes (group I). However,

the other 200 nig group (6 mg daily, 110-day latent reriod) failed tW

indicate a deviation from nominal (group II).

Microsores and mitochondria from 300 -1m rats (2 mg daily, 16-day

latent period) have a slight, but distinctly reduced activity compared

7



to the nunnal vLalu (t-ruup III). Lofu- fractions of 14 rats ingesting a

to; Al.. dose of 3q0 IV, ( (, m, did ly , ]OO-dh•.y -itcnt prtod) have co-niM derably

].ess ant i;-en (jgnmp V). Oddly enou:hl, the activIty Of pr'ticlis from 3

r.0.:; fe•i tic :;:lr:o! DAD, dlo:3i , !l. i- 1 Ied i fir ;z t.- d .i'r.utI l cnt, po'ri-w

(Iruoup VI), is exactly as gc,,t as that of iioi]ý,. j1irticlcs. Appareintly

a restitution of the liver-•.ecific i •'1 h;i:i tsY'n •,:4cc hero ducing

the prolonged latent period. (It should be mentioned here that previous

tests (13) rievealed a disthilcti.y ouwtered aetlvity of thlue icrsofsl

fraction even Kftc.- 1:.0 days in isolated rats receiving a total dosage

of 5tX) or 70)0 D•13DB).

The vats tircated with 61-61VU and l•,j)tX iw6 UAB, respe~ii vely

(groups VII and VIII) ylelded particle fractions with 3tivoigiy reduced

liver-specifie antigen. Part of tUe animals in these groups (and one

of group VI) had tumors.

i-isto-serological tests. ,Fhereas the Ci te.t with -rrticli-

fractions can yield only an average value for the antigen content of all

prepared cells, the foilowingL tests allowed tik 1stinMiti.on of autL.enic

content for each individual cell relative to othor eelis in the t speto!l I
Examination of normal liver sections shows that the liver-specific

anti ,en is located exclusively in the hepato-parenchymal cells (Fig. 1*).

Connective tisuie and bile duct cells havve a weak, whitish-blue auto-

fluorescence (Fig. 1, louer left), vuich is axhibited by all tissue

elennrits of untreated sections; its color differentiates it. uriequivo-

cally from the intensely greei fluorescaice of the antibodies.

*) Fig. 1-12, see Table p. 32 b and c.



The elaLti ca of the vessel.(- 5 rai ts. _Aiiningý whtelne ifre, teo,)

ii CIIU i~h iU1 the Jlluor-:mcn I' cllwi - tieah niilIll V<-~ u

is irnipon~i3ibe fo r tlic; ram-e reasmi)

antiserubm. This does not, howevur, permiit the conclusion thit flu liver-

fjei fc :Lflt-7 If: in intc wCll !Jci.Ui- . 12 h1c, t 0,

fixed after treatmnp-t, with flnersscein.-anltioýcrum anid thin Stained ;,i th

Iherratox-vliw-eusijn, t-iC, celtic3 reLvei 1 ,At mrost, (jni t traceý of'- tL a

ConsequcunLly, a large jnvrt of the cellul-ar miateraia had be-en removed

dujring- tuie scctionl~ 'a Lrc'llt-Ltnoil 0r.'~ 'ei. SS i. "Ic' -i(I

whet her _liver cell riuclei aiso montb in toen nrr1an..spcifca AUntigi ci til

ink ~~cytopilasmic pa-rticles;, therefore rema-i ns unresolved.

-nx hepatoceilular carcinomas anid one cholarqgioma Jailed to) 3(10W

green gluoresceiico with liver-npt eciir olntci-ni~tmgoui

(Fig. 11) . Theý tuiner sections- merely reveal the usual weak white-blue

auto -fluorescence in t-he neopiastic ti.s~xe, and i.solated granular,

orang7e-yellow fluoretcenrt r ignerit depolsits in; the corniectivetsue

iouearierus1roF-TVe; thnat he-pato~mas do not c-ontain decianstrable liver-

specific antigen, was thus confirmed by this ruthod.

The grddual abatenrnt of liver-specific antigen in precanicerous

livers, as established in CF tests, was exprcessed also histo--

serologically. WhiAle thte green fluorescence of liver-specific anti Whdies

Is evenly distributed over all parenchlymal culls in non""1a liver- 'Ll r:

there are islands of tissue o.ith reduced fluorescenice -in the, liver- ofi

DABi-treAteri anirnleq which contrast again~st the reirainlng brighItly



fluorescent tissue. These islands consequently have a ]ower concentrition

of liver-snecific .ntigen than the surroanding tissue.

The size of these islands with low antigenic content is very variable:

From small cell foci (Fig. 2,4), the smallest consisting of only about 20

cells in the section, to areas idnich may reach across half a iormal liver

lobule (Fig. 5 and 6, 7 and 8).

The degree of antigen depletion in the individual islands in compari-

son to the surrounding tis.•ie was variablP. There were intermediary

stages between barely distinguishable spots and areas that no longer con-

tained any antigen. Only relatively small divergences from normul were

demonstrable after small doses of DAB, whereas later st-agcs of DAB

treatment usually were accompanied by the presence of all gradations -n

one section. The degree of antiger. depletion within the individual

ioldnds usually was uniform.

Inst-nces of isolated cells with low antigenic Lontent were not seen.

Even though there were rare occasions of antigei.-depleted cells completely

surrounded by others rich in antigen, they nev•rthleless we... lo-ated so

close to an antigen-depleted focu. of cells that their kinship with the

latter cannot be doubted (Fig. 4). On the other hand, the inclusion of

isolated antien-rich cells in an antigen-depleted island was a fairly

frequent occurrence.

It was frequently observed in the early stages of carcinogenesis

that the cells in a certain region around the central veins were exempt

from loss of antigen (Fig. 3). Large antigen-depleted spots appeared

preferably around Glisson's triangles. In these spots the antigen was

10



consistntly reduced at a relatively lower rate, and the out]i.ies of the

spoto seem to be somewhat diffuse. Larger doses of DAD o," longer latent

periods usually produced tU ssue islands that were sharply delineated

against the surroundi% tissue and normally did not indicate topographic

correlation to blood vessels (Fig. 4,5). In later stadia of DAB action,

islands poor in antigen were often prodximal to fibrous connective

tissue proliferations or, at times, were separatcd from antigen-rich

tissue by conrnctive tissue lamellae (Fig. 7,8).

Rats developing a hepatoma regularly had raore numerous antigen-

depleted islands in the ron-neoplastic liver tissue, and the antigen loss

was more advanced than in animals of the same foed group that failed to

grow tumors.

The histological picture of the antigen-depleted islands was not

uniform. In early stages of DAB action, the islands could barely be

differentiated structurally firom the surrounding tissue. Pronounced

histological differences appeared later: Whereas the trabecular

structure in the antigen-depleted islands usually was w.ll preserved in

the eary' st-ages (Fig° ) later stadia revealed a m.re irregular nature

(Fig. 5 and 6, 9 and 10). Sometimes the antigen-depleted cells were

smaller than normal cells (Fig. 5 and 6).

The majority of islands of antigen deprivation were more basophilic

th,% normal tissue. This i3 shown in Fig. 7 and 8 with the aid of the

toLuidine blue stain. Control tests in khich the sections were pre-

treate(d with ribonuclease or with 1-n HC1 (60 0 C, 15 rmin) prior to

toluidinc blue staining, indicated that the cytoplasmic basophilia was

]-



due to the presence of ribonucleic acid.

The results of the individual groups are consolidated in Table 3.

The estinated degree of antigenic reduction in the darkest islands of the

various sections is calibrated 1 to 4. 1 designates a difference in

fluorescence between the islands and the surrounding tissue that is just

on the border cf being distinctly perceptible, while livers marked 4 also

contained i .3ands with practically no antigern.c content. -.- With respect

to the nuxmer of antigen-depleted islands, the designation "isolated"

means that about 2 to 5 islands were iden.tified in a cross section

through a liver lobe, giving the cross section a potential mosaic

appearance (following larger doses of DaB).

Discussion of results.

Seiologic examination resulted in the discovery the cell-

specific antigen of microsomes and mitochondria from ýeapato-parenchymal

ceils of the rat cannot be demonstrated in primary hepatomas. Liver-

specific antibodies react neither with tumor particleu in the CF test or

in the precipitin test, nor do they prodnce a reaction in tumor sections

(ra labeled a.tilbuxie_). Iroeover, tu-mTr pjrticles inJected into rabbits

fail to produce liver-specific antibodies (1,13). On the other hand,

antigens that do not occur in the normal liver wore demonstrated in

cytoplasmic particles from hematcmatoul tissue. These antigens are not

tumor-specific, however, but are also ontained in the spleen and in the

kidney, partly also in the lumg, heart and testes (1,13).

Particle fractions from liU ;rs subjected to the carcinogen contained

less liver-specific antigen than particles from normal livers. In this

12



connection the liver sections revealed characteristic tissue islands in

which the antigen was present in lower concentration than in the

P, surrounding tissue. These antigen-depleted islands seem to be transitory

stages in the process of complete elimination of the antigen. The

decrease in antigenic activity of the particle fractions as well as the

extent of heltologically localizable antigen reduction become more

pronounced with increasing doses of DAB.

The decisive question is whether the loss of cell-specific antigen
S~is related causally to tumor formation. According to existing results

based on DAB-induced hepatomas, the loss of antigen and the formation of

tuiors are closely connected temporally and topographically. No tumors

were observed that still contained liver-specific antigen; non-neoplastic

I tissue contained small, isolated cellular islands in which no antigen

whatsoever couJd be found (antigen reduction 4 ,). In these cases a

hepatoma had invariably developed at a different site in the liveuc1 a'.

the antigen-free islands had the appearance of microscopic carcinora3.

If antigenic loss and tumor formation are causally connected, the

%;am., !aw•- nf DAP ai-.onn •miq+. • g vnlid both f%" the ell-4Ction of - Is ge

I and the development of tumors. Especially the irreversibility of the

process as a result of DAB's summatlo•. effect (Druckrey 14-16).

I If the antigenic activity of microsomal and mitochondrial fractions

is considered separately, this apparently is not the case; after 270 days

of latency (350 mg UAB) there was a distinct restitution of the fraction's
it

antigen content when compared to the effect of the same DAB dosage after a

100-day lcta-nt pariod. Histologically the livers stil! contained islaynds

13
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even after the protracted latent period, in which the antigen was reduced

in comparison to the surrounding tissue as strong) y or more strongly than

after the shorter latency. This discrepancy may be explained hypo-

thetically by the circumstance that DA. may act in different ways on the

antigenic content of the cells: For one, it reduces the antigen ccil-

centration diffusely in the whole tissue; this process (in connection

with small doses of DAB) has the major role in the reduction of serologic

activity in the fractions, but is impossible or difficult to recognize

histo-serologically and is reversible. For another, it produces the

sharply delireated antigen-depleted islands in which antigenic loss is

irreversible; however, these islands represant only a rolatively small

share of the total tissual volume and for this reason do not have a

marked effect on the activity of the particle fractions. Only the

islands lead to cancer, and they are also affected by the summation

effect of DAB.

A brief attempt shall be made to interpret the circumstance that the

decrease in liver-specific antigen occurs in cell foci or tissue islands.

This could be due to the possibility that the carcinogen is transported -

by the blood circulation into certain tissue areas where it acts in

higher conrcent rationis. Or the cause- could be found in a primary change

affecting individual cells, which only becomes evident serologically

when the cells have gone through a number of divisions and have produced

the foci in this manner. The fact that the first interpretation has a

certain amount of validity is suggested by the finding in early stages

of carcinogenesis that the antigen-depleted tissue often is located

14+



around Glissonts triangles and that the areas around the central nel-ves

are spared (Fig. 3). The results cannot be explained by means of this

interpretation alone, however, and this for the following reasons:

1. The antigen-depleted tissue islands frequently fail to indicate a

topographical relationship to tho blood vessels, especially in later

stages. 2. The fact that the degree of antigen reduction within the

islands usually is Tiite unifo•m Eqid that the islands are so sharply

delineated against the surrounding antigen-rich tissuc, cannot be

explained by a cuncentratiornal gradient surrounding the blood vessel.

One would expect a steady gradient of antigen depletion away from the

blood vessel.

Both processes seem to be involved: The relatively diffuse spots

with a low degree of antigenic loss, situated around Glisson's triangles

and sparing the central veins, are a direct outgrowth of the abatement

in the effective DAB concentration (Fig. 3). tnd the sharply delineuted

islands with pronounced antigenic loss are due to the fact that antigen

depletion is manifested only after the primary transformation of

individual cells has experienced a certain number of cell generations.

Intense regenerative processes seem to take plate in the liver during

DAB administration, so that the fonration of islands from individual

cells by focal regeneration is possible. Daoust (17) found the

incidence of mitosis of hepato-parenchymal cells during 150 days of AB

ingestion to be an average of 10 times greater than ordinarily en-

countered in the normal liver; a maximal rate of mitosis approaching a

20-fold increase was reached after 90 days of DAB (about 6 mg daily).

15



The relatively diftfuss islands of low-grade antigen depletion which

surround Glisson's triangles, are niumerous in rats subjected to a total

dosage of 300 or 350 mg DAB and a short latent period (groups III and IV).

(Group III has the only histo-serologically demonstrable change). They

are absent from group VI, with 270 days latency. This suggest that these

chenges are an expression of the diffuse antigenic loss which was proved

reversible in the CF test.

The biological process on vhich the transformation of cellular

antigens during carcinogenesis is based, is unknown. The invoivemeiit uf

a "somatic mutation" is unlikely, since histo-serologic appearances

j indicate a continuous process of antigen elimination, which exterds over

a long period of time. One would expect a less constant behavior from a

mutation. It seems plausible that the process of cell antigen traiis-

formation is related to the activity that leads to cellular differentia-

tion during embryonal development and concurrent formation of cell-

specific antigens.

Illustrations.

Fig. 1-4, 5, 7, 9 and 12 are fluorescence photographs of liver

sections treated with liver-specific fluorescein-antiseru-globulin.

Magnification 160:1.

Fig. 1. Normal liver.

Fig. 2. 200 mg DAB (group II). Island with antigen reduction 1,

bordering on a blood vessel.

Fig. 3. 350 mg DAB (gx-oup V). Islands with antigen reduction 1.

16
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Fig. 4. 350 mg DkB (group VI). Island with antigun reduction 2.

Fig. 5. 690 mg DAB (group VII). Part of an island with antigen

reduction 3.

Fig. 6. Same field as Fig. 5, hematoxylin-eosin.

Fig. 7. 1,000 mg DAB (group VIII). Part of an island limited by

a connective tissue limella. intigen reduction 2.

Fig. 8. Same field as Fig. 7, toluidine blue stain.

Fig. 9. 1,000 mg DAB (group VIII). Island ,ith antigen eduction 3.

Fig. )Q. c~wre A-1d as Fig. 9, hc-to:lln- Jdl.

Fig. 11. Edge of a primary hepatoma (from group VIII).

Fig. 12. Same field as Fig. i1, hematoxylin-eosin.

Group Total DAB dosage Daily DAB dosage Latent period
(Mg) (mg) (days)

I 200 2 14

II 200 6 ii0

III 300 2 16

IV 300 or 350 6 14

V 350 6 100

VI 350 6 270

VII 650 or 690 6 26

VIII 1000 6 10

Table 1. Data of DAB administration.

17



Table 2, Complement fixation tests with cytoplasmic particles from

non-neoplastic, DAB-treated livers with liver-specific antiserum. Anti-

serum excess. Antigen dilution series for each irnividual rat. For

DalB treatrnnt of the various groups, see Table 1.
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Feed Number Maximral Relative dininsiono Henurks
group of antigen axni relative number

animils reduction of antige-depletod
islands

S 3 No distinct divergence
from normal

II 3 1 to 2 SaIll, isolated Fig. 2.

III 3 2. to 2 Large, i solaLed as Fig. 3, diffuse do-

lineation

IV 5 2 to 3(*) Small and large, lar-ge islands diffuse:
numerous Fig. 3; Rnall islands

defined: as Fig. 4.

V 3 2 to 3 Small and large, Large islands diffuse:
numerous Fig. 3; small islands

defined: as Fig. 4.

VI 1 3 Smill, numerous Hopatomatous animal.
Islands defined.

2 2 to 3 Small, isolated Islands defined: Fig, 4.

ViI 3 3 to 4 Small and large, 2 hepatomatous, 1 angio-
numerous natous. Islands de-

fined: Fig. 5 -nd 6.

2 3 Small and large, islands defined.
i!n•e rous

VIII 3 3 to 4 Small and large, 3 hepatomatous animals,
numerous islands defined; Fig. 9

and 10.

3 3 to 4 Small and large, Islands defined: Fig. 7
numerous and 8.

(*) 1 animal had only antigen reduction 1.

Table 3. Histo-serologic findings in non-neoplastic, DAB-treated
livers. For explanation, see text.
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