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"rh.at viruses play a de f'mite role in the development of ccrtain animal tumors has been definitely established, 
but Vow important they ate In the etlology of human tumors Is not yet clear. 

Tumorigenic viruses are u~aally considered to possess exceptional tissue specificity. This, however, Is 
completely false. The virus causing canecr of the liver in the leopard frog is lalown, under certain conditions, 
to also cause tumors in the tissues of tile triton (0]. In this case. tumors develop In the periosteum, Joints and 
liver of the Uiton. In chickens, lymphomatosis causes great periosteous growths, and when leukemic material 
.is p;L~saged to chickens, endotheliomas, hemangiomas, osteochondromas and sarcomas develop [5]. 

The "milk factor" has been ~eee~sfully cultivated on mouse connective tissue [2] and even on human 
embryonal connective tissue [4]. The skin of rat embryos processed with the Shopc virus and transplanted to 
the brain cau~d typical papillomatous affections [6]. 

All the~ facts suggest that, despite the selective affinity of virugcs to this or that ti~ue, they can adapt 
to new conditions of existence argl multiply in other tis~aes of the same animal or even in the tissues of a different 
kind of  animal  

Although it is easy to cause cutaneous papillomas in rabbits which become malignant in almost 100% of 
the cases by means of the Shope v~us, to date, no tumors have resulted from an L-qcction of this virus into other 
tissues or org~s. The Shope virus has been injected b)" different m~thors intravenously, subcutaneously, intra- 
perJtoneally, intracerebrally, into Lcm testicle, the epithelium of the oral cavity, the trachea, the reetalm, the 
urinary tract, the extcrno~! gonads, and into file mammary and salivary glands [11, 10, "/, 1]. Only with the 
intravenous injection did papillomas appear on the skin: no tumors were obtained anywhere else. 

Tile negative data of these works Permit the proposition that the Shope virus possesses an exceptional 
tissue specificity, that it is "~qrictly dermotropic. ~ However, if one considers the data given above from these 
wo:ks, this proposition c ~ n o t  ~ considered conelusive~.y proved. It is possible that the Shope vires caused 

another reaction in the other tism.-.~ 

The t~arpose of this work w ~  to ~,:ake a hi~ological study of the changes occurring in various tissues 
injected with the papilloma virus. 

EXPE R IM EN TA L M E T H O D S  

Tissue from ,a 5hope papilloma preserved in ,50% glycerin was washed free of the glycerin, ground with a 
glass pesttc and diluted with an equal volume of a physiological solution. The resulting suspension was injected 
into the rabbits ( in a dose of 1 ml per rabbit) through a hypodermic needle into certain organs or rubbed into 
a scarificated mucous membrane. 

The submaxillary ~alivary glands of ten rabbits were injected with tile papilloma suspension (the skin was 
cut open and then sutured); the material was injected into the testicle of five male rabbits, into the bladder 
wall (after file celiac cavity had been opened) of twelve rabbits, and n~bbed into file mucous membrane of file 

external gonads of 11 animals ( ' /males  and 4 females). 



A suspension made from normal rabbit ,kin prepared In a similar way was Injected Into the correspondin B 
oTgans of the conl~ol group of rabbits- 

The rabbits were observed. The animals were killed and d~s~ected after i~.tervals of from one month to 
one yeaz; all Changes were recorded, and the e.xpertmental o r g ~  wornremoved, fixed and htstologlcally 
processed. 

EXPERIMENTAL RESULTS" 

No tumors were obtained at the place where the papilloma suspension had been InJected Into tire ssdivat"] 
glands of any of the ten rabbits thus injected. Only tn one rabbit after 61h months did two small papillomas appear 
on the skin In the tharacie region. Their growth was not active, and they disappeared after a short while, The 
s~lvary glands of the experimental group grew somewhat larger than those of the control group. Histological 
examination showed, both In the early and late stages (over '~ months) of  the experiments, eplthellal growth 
ta the duets: th!ekentngs and, In places, formations of massive accumuiatlons- No mitoses could be found In 
them {Fig. 1). No abnormal changes were observed at these same stages In the control experiments. 

A papilloma appeared the 4th month on the skin of  the right flank ~ one of  the five rabbits Injected with 
the papilloma suspension tba~ugh the testicle. The papilloma grew actively. No tumors appc~-ed at the place where 
the material had been Injected. HlstologicaI examInation disclosed no changes in the testicle ttsme as compared 
with the control. 

Nor were minors obtained in the rabbits injected with the papilloma suspension through the thickness of 
the bladder wal l  However, many multlnuclear cells appeared in the epithelial layer of the bladder wall, which 
were different from the ordInary multinuclear cells of a normal tzansltion.xl epithelium. NormaIly, they are 
only found in the sheath layer, but, In the experimental material, they were found In the middle cellular tayers  

well. 

~n one field of vision with a small mlcmsooptc magnift,:.atlon (objective 8, ocular T~, one could count up 
to t r  muttinuelear cells, whereas only 2-3 are visible normally. The small cells contained 5-8 nuclei, larger 
cells, about 20, and the giant ceLLs conta~ed up to 40 nuclei. The  i~clei were arzanged either in a bunch 
In the center of the cell .  or In a chain, if t2~_e cell  was elongated, and in separate groups' tn the giant cells. In 
some multinuclear cells, the nuclei were ~rtanged like a wreath arou, d the periphery. The cytoplasm here was 
bumpy and coarse, and one could sometimes see vacuoles In the ceLls(Fig. 2). 

No tumors were obtained In the animals rubbed with the papilloma suspension in the mucous membrane of 
the external gonads at the place where ~-~ material was adminh-tered. The mucous membrane was histologically 
hernial  Only In one male, a month after the begir,ning of the experiment, wzs a node 2 x 8ram in size discovered 
where the papilloma ~asTens/on had been administered, under the mucous membrane ~f-~.e preputial sac.. Th~ 
node persisted for 2 weeks, and ~ e n  dtsappe~-ed; at that time, ~n enlarged lymph node in the Ieft groIn began 
to be. apparent. By the thh'd month of  fi~e experiment, thick, rather inactive nodes could be felt tn t ie  celiac 

cavity. 

The rabbit was killed on the 96th day of the experiment. The mucous membrane at the place where the 
papilloma suspension had been rubbed in was unchanged. An enlarged lymph n ~ e ,  ~,5 cm in dlaw~ter was 
fo'tmd under the skin of the left groin; two large groups of fused lymph nodes 9 and 4 cm in diameter were found 
tra~speritoneally at the base of the mesentery and on the aorta, There were two small, round nodules ~ znd 
1.6 em in diameter in the spleen. On cross-sections of the nodes, one could see macroseopieally feel of n e e r o ~  
and sinai1 hemorrhages. Live tissue remained mostly along the peripheries of the nodes. In this case. histolo- 

gical examinat!on showed that a tumor had formed. 

all r,'-,r nodes, fl'~ rumor was made up of more or less similar cells, poor In cytoplasm, which were larger 
than the lymphoeyles and di.qinguished from them by the character of the nuclei. The latter were oval or round 
~ d  stained rather Lightly. Both normal and abnormal mitoses were found In abundance. There was practically 

no slzoma In the tumor. 

/n other portions of the tumor, along with the small celIs with darkly stained nuclei, large cells, which 
were bothuninuelear and binuelear, were found. There were many giant cells containIng up to 10 nuclei 

(Fig. 3). 



Fig. 1. Section through a salivary gland. 200th day of the 
experiment. Epithelial growth in ducts of salivary gland. 
Photomicrograph. Stained with hematoxylin-eosim 
Magnified 300 times, 

Fig. 2. Total preparation of bladder epithelial sheath. 240th day 
of the experiment, Giant, multLnuclear cell, 14 nuclei of which 
are arranged around the cell periphery. Photomicrograph. Stained 
with L-on hematoxylim Magnified 300 times. 

Therefoze, the tumorous process affected the lymph nodes and was alto found in the spleen. The actual 
~ssue of the tumor consisted of rather undifferentiated ceils. It was similar to the so-called reticuloeytoma. 

This .mm~ was transplanted to 9 rabbits. The remits of the transplantations were negative. 
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Fig. 3. Tumor section. Large mul~nucle~r cells among smell 
and larger tumorous cells. Phot~microffaph, Stained with 
hematoxylin-eosi~ Magnified 170 t~me~ 

The data presented deserves attention. The changes observed in the bladder epithelium and in the epl- 
thclium of the saliva. 7 g1~ud ducts could be considered a peculiar reaction in response to the virus injection. 
There were no such changes observed in the control experiments, 

The Shope virus causes the accelera~:m and intensification of the growth of rabbit sldn exp1~.~, dt~xbs 
the processes of cell  division and causes the appearance of atypical cellular .forms [3]. But cell ~ol,fferation is 
not only caused by tumorigenic viruses. It is also observed in other virus infections (chiken pox, ne~-ov~clue, 
etc.) as one of  the stages of  the disease [8]. 

The appearance of  giant and multinuclear cells isconnected with this "pathologic" prol ifer~on.  

The growth of the salivary gland duct epithelium and the appearance of giant , muRinucle~r eel!~ In 
the epithelial sheath of the bla~der can be considered as a manifestation of "pathologic" proltferazicm, 

The mucous membrane of the external gonads of the rabbit belongs to the cutaneous type of  me.~ane . .  
Its sheath is a multilayer, fiat epifl'.elium, which produces mucus, One would expect that here wo-,~.k ~. be the 
first place at which a papilloma would develop, but s~ch was not the ease. A reticuloeytoma type of  L g ~  was 
only observed in one rabbit. 

Why did this one develop? In the first place, the tumor could have developed spontaneously, quite apart 
from our experiments, However, spontaneous tumors are extremely rare in rabbits. For the puzposes of rhi~ 
article, one c~a suggest the foIlowing arguments. The tumor originated in the regional lymph node nearest the 
place of  implantation, and then, the process spread to the lymph nodes located aIong the aorta. Its progress 
was traced. 

Entering the lymph node through the lymph circulation, the Virus found a favorable enviror~ment in the 
node. Adapting itself to the new conditions, it began to multiply energetically and was thus able ~ r  those 
changes in the ~ c s  which ate usually defined as malignant tumorous growths, 

However, all these reasons are propositional, since we had only one case to observe. The experLment must 
be repeated with a similar result in order to conclusively prove that this tumor was c~used by the ~nope v : ~  



$ U M M A R  T 

In~oductlon of d~c Shape v|nls line dlff~rcm orgam of rabbits resulted in histological changcs. Pfofusc 
cpiO~clial growth was t~ted [n the salivary gland ducts. Ma~y giant, multinuclear cells appearcd In the eptthe- 
ti~l layer of the urinary bladder, A rcticulocytoma type tumor developed in the cxtrapcritoneal nodes of one of 
the rabbit.% The camkxtioll of file challgcs elicited by tile $tio]'r virzts is discussed. 
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