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Work has been reported recently pointing out the possibility of prolonged cultivation of tumors on tim 
chorioallantoic membrane of the ctdck embryo, ln the  Institute of Virology of the Acad. Med. Sci, USSR, iu 
Prof. A.K. Shuhladze's laboratory a Crocker's sarcoma was cultivated for a long t ime b), T.M. Maevskaia, To 
date thi; tumor has already undergone over 100 passages, and still retains its tumor-forming properlies towards 
mlr 

However. the nature of the tumor-forming agent, which survives for such a long time in heterotramplantA- 
lion. has not yet  been elucidated. Neither is it known whether the tumor loses any of its properties during cult iv-  
ation, or retains them fully, despite the prolonged development in a foreign environment, 

A comparative study of the antigenic properties of the original and transplanted tumors makes possibk a 
detailed immunological analysis of Lhe changes in the antigenic structure of the tumors when c~altivated on the 
chorioallantoic membrane of the chick embryo. 

There is no unanimity in the literature on the question of the preservation by heterotransplanted tumors of 
their antigenic properties. Somc authors for instance [11.12, 13, 17] consider that the antigenic properties of  
heter0transplanted tumors are preserved, ~;hile others [ I .  5, 16, 18] come to the concluslon ~ a t  the antigenic 
properties of the tumors undergo varialion during the process o f  heterotransplantation and that the tumors lose 
the antigenic properties of the primary host and acquire the properties of the new host. However, these autho~ 
have not undertaken the task of differentiating the antigens of the tumor cell  0r of ascertaining which of these 
antigens are changed in the process of cultivation. 

It has recently been shown that human tumor cells have a complicated antigenic structure. Betides the 
antigens present in the normal human cell  - group -specific, type -specific and Rh [6.7]  - tumor ce lh  am c-hazac- 
tetized by the presence of specific tumor antigera [2, 4, I5]. In human tumor cells [9], as in the ce lh  of normal 
~sues  [liver, 8]. the existence of ptoteira identical with those of the serum has been proved. 

The antigen structure of tumors in animals has been less fully studied. As in the case of human tumors, 
animal tumors are known to contain specific tumor antigem [3.14]. 

The aim of the present investigation was to study thespecies-specific antigens of tumors in animals and 
also to make a comparative anal)~ia of  the species-sPecific antigenic properties of tissue of Crocker's m ~ s e  
sarcoma before and during cultivation on the chorioallantoic membrane of the chick embryo. 

E X P E R I M E N T A L  M E T H O D  

For the immunological investigation we used tissue of an ascilic form of Ehrlich's adenocareinorna. Crock- 
er's sarcoma and M-1 sarcoma, and ~ v e r  tissue of mice and rats. Heterotransplants of Cxocker's sarcoma on the 
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chorioaUantolc membzar~ of the chick embryo were also srad~ed. 

The investigation of the species-spool fie antigen in the cells of the chorloallantolc Crocker's t~mc~ was 
mainly carried out from material from the first passage, obtained as follows. The Crocker's tumor, freshly ex- 
cised from a mouse, was cut into pieces 2 mm |n diameter under sterile conditions and, after ueatrnc~ for 30 
minutes with penicillin and s~eptomyc/n was transplanted onto the cho~oallantolc membrane of a nine to ten 
day chick embryo Close to the blood vessels or else directly over their ramiflcatlon. In 3?2 embryos surviving 
the experiments tumors developed in 337, or 90.6~ On the 18th-19th day of incuba~on of the embryo (at 3T'C) 
the cultlvated tumor was excised from the chor[0allantoic membrane, carefutly freed from ~aces of the lair, 
and weighed, In one experiment we usually Used tumor from 15 to 17 embryos, amounting to 3.5-4 

After each passage the biological pcoperties of the minor and its ability to grow in the body of a mouse 
were tested, For this purpose tumors after ~he first or second pessaEe were tramplanted back into mice= tim 
minors became established and grew in all mice inoculated. In addition, m the first passage of Crucket's tumor 
Ohm the chofloallantolc membrane of the chick embryo, we also tested minors afar the 2nd, 3rd, 6th and 14dr 
passages.- 

For investigation of the species-specific antlgenLprecipita:ing sere from rabbits against mouse and r~t pro* 
rein were obmlned. Rabblu were immunized with the sere of these animals according to the usually accepted 
method of i~reparation of precipitating mrs, 

For the work we used precipitating sere with an antibody titet not le~ than 1:10,000. 

For detection of species-spec|fi c serum proteins in the cells of the animal tissues for exar~na~on we used 
the method introduced by P.N. Kosiakov for the detection of specles-speclfic an~genic substances in the cells of 
hymen tissues and tumors [8, 9], 

T u m ~  and liver tissue (3.5-4 g), washed free from etTthrocytes, was finely chopped up in a mortar for 
t/~-I mlnu~ in order to obtain cells (asci~Ic cells of the Ehrlich's adenoca~clnoma were umd in the experiment 
without any special preliminary preparation). Thetumor and liver cells so obtalned'were washed in 10~saccha-  
rose solution (pH = 1.2) or else in physiological Saline until the wa~ing= were free from serum l~oteir~ Eacamin- 
ation of the final washings with sacchazose solution by the precipitation reaction was carried out after dialysis 
for 16 hours against physiological saline. In order to completely remove the serum proteins from the surface of 
the cells o | t he  tumors and tissues, washing five m seven limes was requised. 

After washing the cells were finely ground with a pestle or cr,.t~hed wi~ glass and extracted with physiolog- 
ical sallne for 20 minutes. The cell extract was centrifuged for 30 minutes at the rate of i00000 revolutions per 
minute and then' tesmd by the l~ecipitatio n reaction. A clear ring a t  the place of contact of serum and an t igen  
was expressed by the sign +, an indistinct ring by ~ and no reaction by - .  The presence of p~oteln In the wash- 
Ings and in the cell ex~acu was detected by the ring precipitation test with 20~ sulfosaUcyllc acid. 

E X P E R I M E N T A L  R E S U L T S  

The results of the investigation of the specles-specific serum protein in tumor and tat and mottse ~ver t is-  
sue cells are ~ven  in Table L 

I t  can be Seen from Table I that the first washings of tumor and liver tissue cells contained a certaln �9 
amount of serum pro~=Ins. In the second and f l~d washings (not shown in the table) the amount of serum pro- 
teln= detected was very small or else none was present. As a rule the 5th, 6th, and ~th washings were free from 
serum Proteins, demomtzating the complete removal of contaminating serum [x~tetns from the mmot zu~d liver 
cells as a result of washinS. 

Investigation of the extracts obtained from the ground-up tumor am] liver cells for. the presence of species- 
specific serum proteins showed that on maceration of these ceils the extract is found to contain prore~ns identical 
with serum proteins and reacting with the con~sponding precipitating mrs .  

The absence of serum pcoteins f~'om the final washings and the~ appe.~ance in the extract .from the macez- 

�9 Ma~erlzl from 2nd, 3rd, 6th .and 14th passages of Crocker's tumor for this investigation was kindly made avai l -  
able to us by T.M. Maevskala, t0~nom we should llke to reco~l our thanks. 
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ated cells shows that ~hes~ proteins 
dcflwd from tho celh.  

As alzeady pofmed out above, the 
cell ext~acu obtained were also te~ted 
with sulfosallcylic acid, whereupon it was 
shown (Table 1) that to/mac~zatlon of th~ 
cells a large quantity of cytoplasmic pto- 
letn, distinct from serum protein, enteN 
the saline solution. 

Thus the experiments which we 
performed showed t h a t a ~ m a l  tissue and 
tumor cells contain spccles-spcclflr anti- 
gem identical with serum proteins. 

Since by ~ansplantaflon r the ~l- 
mors onto ths chofloallantoic membrane 
of the chick embryo the ~umor finds Its~ff 
[n a foreign envlronmem, R wal of great 
interest to find out if the spcoies-speclflc 
serum antigen was presezved in the ceils 
o[ the tumor after the first l~ansplantatlon 
onto tlm chorloallantols of the chick em- 
bryo. 

It can be seen from Tab1~ ~ that 
the final washings of the Intact cells of 
the Cracker's tumor after first transplant- 
ation do not contain mouse serum protein, 
as shown by the ncga~ivs zeaction of tlm 
washings with ptccipimzing mmm to 
mouse protein, T%e~ Is very liRle pm- 
teir. in the final washings as was seen in 
~he test with sul~osalicylic'add. After 
m a c e r ~ o n  of-the cells of ~he ~amplanted 
Crocker's tumor, cytoplasmic protelns ap- 
peared in the extract in large quantity and 
gave a cle~ ring of precipitate with suffo- 
salicylic acid ia an antlgsn dilution of 
1:128. However. mtssing from ~es~ pro- 
teins was a spccies-spedfl'c protein, iden- 
tical with serum protein, which may be 
noticed by the abs~nc~ of reaction with 
mouss protein antiserum. 

On inwsflgation of Crocker's sarco- 
ma tissue after the ~ad. 3rd. 6th and I4th 
tramplantafion on the chofioallan~x~Is of 
the chick embryo, the ~sults obtairmd 
wer~ idenfic~l wilh ~-ose described above; 
species-specific serum protein was m~t 
found in the~ tumors after passage. 

We examined thr tara of rabbits 
immunized with C~ockcr's mouse mrn~r 
and also with a Crocker's tumo~ g~wa 
during the f'mt ~ramplan~tion on ~hr cho- 



rloaltantols to me if che serum contained p~ecipitating antibodies to species-.~pcclfic mou~ protein. As a control 

we used serum from tissue of a normal chorioallantoic membrane of an 18 'to 19~day-old chick embryo. We ~s- 

sumed that if mouse serum promln was preserved In ti~e ~ansplan!ed Crocker's tumor, ~hlch we did r~ find by 
means of the precipitation reaction, rabbits immunized to Lhe uansplanzed tumor must have produceQ l~Clp[- 
taring antibodies to it. The rabbits were immunized with saline e~uacu Of the tissues listed above accc~dlng m 
a $chcme adopted i n  our laboratory [10}. 

T A B L E  $ 

C o m p a r a t i v e  E x a m i n a t i o n  o f  t he  Sera o f  Rabbi ts  I m m u n i z e d  w C r o c k e r s  Mouse  Tumor ' 

and to the Same Tumor Af te r  First Transplantation onto the Chorloallantolc Membrane 
of the Chick Embryo 

N o .  Of- A n t i s e n -  .... : ...................... f o r  immun i za~o r ' . "  ' ..... " : " R e s u l t  ........ " . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  oi" the p r e c i p i ~ t t i o n  r e a c t i o n  

rabbi t  with various dilutions of mouse serum 

125 

621  

250  

'150 

896  

698 
855 
886 
254  

Crocker's mouse sa.~coma 
, W O 

m W i 

let transplantation of tumor onto 
chorloallantoic membrane 

m w m 

Normal chorioallantolc mem- 

brane 

,'n, �84 ' J~ 

1:20 1:40 . 1:80 1:160 

§ § § § 

w w t 

ms ~ w ~D 

As can be seen ~ from Table 3, precipitating antibodies to mouse protein serum were produced only by those 
rabbits which were immunized with a Crocker's tumor taken from a mouse. Furthermore rabbits Non. 125 and 
250 produced antibodies in quite a high titer (1:160). In not one of the rabbits immunized with a Crocl<~'s tu ~ 

mot cultivated afmr first ~amplamation on a chorloallantols of a chick embryo were antibodies produced 

mouse serum prote!~ It may be assumed that in Rhe second gXoup of rabbits, immunized by transplanted Crock- 

er's tumor, that because precipitating antibodies to species-speclflc mouse protein were not produced, tl~ p~o- 

rein was not injected into the rabbits, since it was not Ixesent in the cell extracts of the transplanted tumor. 

It was thus possible to show in two mutually confirmatory exp~rlments that species-speciflc serum antigen, 

present in Crocker's mouse sarcoma, is lost afmz only one ~ansplantation of the tumor onto the chorioallamolc 
membrane of the chick embryo. 

On cultivation of Crocker's tumor on the chotioallantoic membrane of the chick embryo the ~ar~sr loses 
its specles-speclfic serum antigens after only one uansplantaflon. 

However, the loss of this antigen by the tumc~- transplanted onto the chofioa!iamols does not mean com- 
plem loss by the tumor of its species properties. It may be that the species specificir/of the hetezotransplanted 

tumor is determined by the presence of ocher anzigem. However, the absence of the species specific serum an- 
tlgen for which we •sted is evidence of changes in Crocker's yarner wlth heterotramplantation onlo the chorio- 
allamolc membzar~ of the chick embryo. 

The specles-speclfic serum antigen entering line the composition of the tumor cell is evidently not Im- 
Portant in respect to the blastomogenlc properties of ~e tumor since, in spite of the loss of this antigen, the m = 
mot cultivated on the chozioallantolc membrane of the chick embryo preserves the ability to be ~a~splanted into 
mice and to groW. 
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SUMMARY 

The pre~nc'e of the sl~cc|es-speciilc antl~en, identical to ~m ~oteim was es~ablhhcd In the r of 
Eh:llch's ascitic cancer, Crocker's sazcoma. ~zco~a M-I. as well as in the celb of he normal li~.r of mice 
and rats. When Crocke~'s tumor was cultivated on the chofloallantoic membrane of chick embryo t~e spec[ea- 
specific antigen could not b~ detected even after fl',e f i~t  inoculation. However. the tumor wtaim its blastomo- 
ge,i c properties with regazd to mice. 
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