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Numerous attempts to cultlvatr human tumors on the membranes of chick embryos have not, in the major~ 
Ity of cases, given clear results [I, 5, 6.7, 15]. The tumors sometimes r~dvcd [5, 6, 11, 12], lasting for a few 
transplantations, and then without exception died [1, 3, 6, 9]. Attemp~ to cultivate human tumors on the mem- 
branes of preliminarily .~radiated eggs [13] or after preliminary cul~-ivadon of the rumor in vitro [8] were aim 
unsuccessful. Only after preliminary transplantation of the tumors into ra~ and hamsters treated with cortisone 
was it possible to cultivate three human tamers on the cherioallantoic membrare [4, 14]. Successful cultivation 
~f human tumors has also been reported by A.K. Shubladze [2]. 

In consideration of the difficulty of cultivating human tumors on the membranes of the chick embryo we 
attempted to use in tlm cultivation the method of subculture of normal ti~'ue. This me~od was proposed in 1951 
by Mikhelson for cultivation of the virus of foot and mouth disease in the chick embryo. 

E X P E R I M E N T A L  METHOD 

For the cultivation ~8 human tumors were used, consisting of one c~rcinoma of the body of the uterus, four 
carcinomas of the cervix cf the uterus, one chorionepithelloma, three fibromas of the uterus, one papillary car- 
cinoma of the ovary, one met.utasis from carcinoma of the ovary in the peritoneal cavity, twelve papillomas of 
the urinary bladder, one papilloma of the urinary bladder undergoing malignant change, two carcinomas of the 
urinary bladder, one papilloma of the urethra and ore melanoma." In addilion, in parallel exparlments we cul- 
tivated normal bladder tissue from human embryos. 

The tissue for cultivation was used fresh (two to four hours after operation) or in a frozen condition. Freeze 
ing was carded out at -70"C In a mtxTare of dry Ice and acetone. The frozen tissue was kept until the experi- 
ment at -20"C for 2 tb 65 dayL 

Before being implantxd in the egg tim tum<x material obtained at operation was washed with physiological 
saline and areas of necrotic and fatty tissue ~,~re removed with sterile ixecautions, and after cutting it into small 
pieces itwas placed for 20-30 n-An, ares in a solution of penicillin and streptomycin. Before the experiment the 
frozen tissue was thawed. Implantation was carried out on the chorioallamoic membrane of five-to ten-day-old 
embryos, most commonly six-to-seven-day. 

The method of suboalxttre com~d of simultaneous culRvation of a piece of tumor with a piec~ of xformal 

�9 We are grateful to ProL A.P. Frumkin and Drs. L.N. Pogozheva and $.A. Smirnova for making available the 
operation spedmem. 
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human emhr)'o:~c tissue. For subculture we used most commonly embryonic bladder tissue which has well- 
marked l'~is~-~cnr properties. In a s~rics of experiments on cultivation of carcinoma of th~ cetvix of the um- 
r.~s, we subc~ir.~ed pieces of tissue from the cervix of the embryonic uterus. 

The s~k.~Itured tissue was brought into close contact wir.h the implanted piece of minor. We asumed that 
~he subculr~,~d normal human tissue would facilitate adaptation of the tumor tissue. Material for subcultur~ was 
used both in ~.~e fresh and frozen form, usually the latter. In qx expcrimenB tumor ex~aet, ~len for transplant- 
a~on. was i=~c~accd additionally onto the ehorioallantoic membrane besides the tumor and normal emb~ordr 
~ssue. 

The e~ containing implanted pieces of minor we~ incubated at 37"C for s~ven ~o fen days (until the 
embwos were 13-15 days old). At th~ end of mis period they were opened for examination. If the pieces on 
superficial exarninaflo~ appeared shining and covered )~.~ ~ vessels enveloping them wtfli chorioall~ntoic mern, 
b~ane, then ~h~iz viabilhy was demom~rated and they were cut into tl~ee or four pieces which wet~ implanted 
in other eg~... Transpla~ation of the pieces of tumor continued for as long as it was possibl~ to find them on ,he 
d,orioalla.uk~ic membra:~ at the place of implantation and their outward apl~arance was satlsfacto W. 

EXPERIMENTAL RESULTS 

On ir~Dla~:ta~i~,~ of very small, average, and l~ge (up to 1 mm z) pieces of tumor tissue it  was found tha~ 
very small i~cces rapidly undergo complete lysis while the average and large pieces in some cases were [ ~ -  
served fo~ a l~ag ti~:~:. Frozen tumor tissues were preserved longer and produced a more intense reaction in the 
chorioallaateic mc~,~brane than fresh tissues. The Rrst passage of tumor tissue was successful in the great major o 
ivy of cases: o;~t of five to six pieces of ramor one or two and somet/mes three were preserved. The pieces were 
enveloped i~ chorioallantolc membrane, and b~tween its vessels white tumor tissue could be distinguished. On 
dying, the ~eces appeared dull and dark in color. Such pieces were usually absorbed. 

in spite of the fact that some u~mor implan~ar~s could be kept in an outwardly vlab~ condition throug'n 
many pa~.~es, the tumor cells gradually died away. Vascularization of the pieces was incomplem and the ~rue 
size of the ,r.uno_~ implantate and mitoses could not be found (except one case), The reaction of the chorioallan- 
toic mem~.~-~ itself in' many cases was so violent that a hollow impression was created where the Implanted 
eamor was ~'~wir~. 

The s,.amn~izcd results of the experiments on cultivation of pieces of ~umor tissue at~ shown in ~he table. 

Fig. 1. Cultivation on ~ e  chorioallan~ic membrane of the 
chick embryo of tissue from a me~sm~s of carcinoma in the 
peritoneal ca~r~-. ~ pa~. egg No. 320. 
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Character of tumor or ~Issue I Situation 

Carcinoma Cervix of the uten~ 
" Urinary bladder 

" ~o~ of the uten.  
Multiple flbmma Uterus 
CArcinoma Cervix of the uteru~ 

Fibroma Uterus 
CArcinoma Cervix of the uterus 
Fibroma Uterus 

Carcinoma of the ovary* Metasta~s in the p~fl~oneal 
cavity 

Papillomas* Urinary bladder 
Carcinoma* " " 

Chorioneplthelloma Uterus 
Chorion~ plebe Homa* *' 
Papillary carcinoma* Ovar~ 
Melanoma 
Papillomas Urinary bladder 

Papillomas with malignant " " 
transformation 

PApillomas " " 

�9 Urethra 
" Urinary bladder 

m t 

Embryonic tissue " " " 
�9 N IJ 

Fragment of clack embryo 
chorioal!a ntoic membran 

Emb~9,oMc tisn,-,~ Urina~ bladder XXI 

�9 Tumor extract was Ln.troduc~d onto t~e chofloaUantoic membrane. 

Number of 
~uCcess|ve 
cramp]ant- 
atlons 
without 
~ubcultur~ 

t~umb~t of 
suc~s~tve 
ua r~pl~nt', 
a~O~ 
with sub- 
culture 

Total number 
of successive 
~ansphnta- 
llons of pte~s 
of ~sme with 
And without 
~ u l t u r e s  

3 5 8 
4 4 8 
I 3 4 
I 2 S 
1 4 5 
! 0 1 
I 3 4 
I 0 1 
2 ! S 
1 0 1 

1 0 1 
1 0 1 

3 0 
3 0 3 
6 0 6 

10 0 10 
8 0 8 
1 0 I 
1 0 I 
1 0 1 

3 0 3 
2 0 2 
4 0 4 
2 0 2 
2 0 2 
1 0 1 
1 0 I 
I 0 1 
1 0 1 
1 0 1 
1 0 

4 0 4 

The normal embryonic urinary bladder Ussue used for subculn~re was it~eff abe ,  as shown in experiment 
XXI to s~.,~ve and p~s~rve its viable condition throughout ~verAl travaplamatiom. 

On hi~olo~cal examination, carried out by V.V. SUn~sOVA, ~ue ~,owl~ of the ~p lan ted  ~mor ~sue 
.the oceur/ence of mito~s (with the exception of one ca~e with ~.fbcuRure) could not be establLd~ed. Evident~, 
the ~rvival of the tumor cell~ was only temporary. 
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The reaction of the chorioallantoie membrane to transplantation of ",he tumor was expressed in the focm 
of marked edema of the memb:anr and by chronic inflammation wiuh hypcrplasla of all the layers of the mem- 
brane, and byhemorrhages. In Figures I and 2 are shown, in their nararal size, pieces of tumor at the site r 
implantation on the embryonic membrane. Their dimensions conside~abl)' exceed tho~ of ,.he o[ece originally 
implanted (I • I ram), ~at this is not true growth of ~he implanted rumor but. the resull of the teactlon to it of 
the tissue of the egg. 

Fig. ~ Cu!tivation on the chorioaIlantoic membrane of 
the chick embryo of a chorionepithelioma. 3rd passage, 
egg No. 425, 

Nonsl~cific nodular proliferations, as we know, may appear on the chorioallantoic membrane even from 
the action of physiological saline, broth and emulsion of normal chorioallamoic membrane [1.10]. Human m- 
mot tissue is e'ddenfly an even stronger stimulant of the membranes of the chick embxyo. 

SUMMARY 

Twenty-eight human tumors of various localization and stxucu~e were cultivated on chorioallamole mem-  
brane of developing chick embryo. True growth of the minors could not be obtained. Small par~s of minors ~ -  
vive for a short time and cause ~ b u l e m  reaction in the chorioallamoic membrane, ~'~ese pieces may be w -  
transplanu~d, but later they are stibjetted to d~strdcdon and resolutiom When normal human embryonic tissue 
was introduced " th i s  only promoted a more prolonged preservation of the transplanmte, However, it did not ~ -  
sult in the true growth of trahsp~med tumors. Small pieces of papilloma of the urinary bladder appeared to be 
the most viable and w i t h s ~ d  nine transplantations. 
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