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Sa rcomas  were  induced in CBA/CBA-T6T6 mouse radiat ion ch imeras  by implantation of poly-  
vinyl chloride fi lm subcutaneously 13 months af ter  i r radia t ion and injection of donor ' s  bone 
marrow.  Of the 12 tumors  studied 11 had the rec ip ient ' s  karyotype and one the donor 's~ The 
format ion  of connect ive- t i ssue  cel ls  f rom bone -mar row p r e c u r s o r s  thus, evidently, does not 
play an essent ial  role in the his togenesis  of s a r comas  induced by plast ics .  
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Sarcomas  developing in mice at the s i te  of subcutaneous implantation of pieces of plastic film ar ise ,  to 
judge f rom their  morphology [7], f rom undifferentiated p r e c u r s o r s  of connect ive- t issue cells,  par t icu la r ly  
f ibroblasts ;  the his togenesis  of these s a r c o m a s  is thus linked with the problem of the origin of f ibroblasts .  
There are  two possible ways in which p r e c u r s o r s  of f ibroblasts  can ar ise :  1) f rom bone m a r r o w  stem cel ls  
identical with the hematopoietic s tem cells [4]; 2) f rom an independent line of s tem cells for  mechanocytes  [3]. 

In previous experiments  [5, 7], s a r c o m a s  induced in mice by implantation of plast ic film into radiation 
ch imeras  a rose  f rom the rec ip ient ' s  cells and not f r o m  transplanted bone mar row cells.  These observat ions 
support  the second of these two possibi l i t ies ,  but they do not completely prove the independence of s a r coma  
p r e c u r s o r  cells f rom the s tem cells  of bone marrow.  In these experiments  the plast ic was implanted into the 
ch imeras  a comparat ively  shor t  t ime {30-40 days) af ter  injection of the donor ' s  bone marrow.  The possibil i ty 
cannot therefore  be ruled out that the s a r c o m a  p r e c u r s o r  cells,  although originating f rom bone marrow,  unlike 
blood cells and macrophages  were  not a rapidly renewed population, i.e., in a shor t  t ime interval  the p r e c u r -  
sor  cells f rom the newly injected bone mar row could not have replaced a large  propor t ion of the s a r c o m a  p re -  
cu r so r  cells formed previously f rom the rec ip ien t ' s  cells.  If, therefore ,  s a r c o m a s  never theless  do ar i se  
f rom cells  whose p r e c u r s o r s  are  contained in bone marrow,  this can only be detected by implanting pieces of 
plastic fi lm into ch imeras  as late as possible after  injection of the donor ' s  bone marrow.  

The object of this investigation was to d iscover  whether a prolonged stay of t ransplanted bone mar row 
in the i r radia ted  animal leads to the format ion of s a r comas  f rom the donor ' s  cells. 

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

To obtain radiation ch imeras ,  female CBA mice aged 3 months were i r radia ted  with 3 / rays  in a dose of 
850-950 R. Immediately af ter  i r radiat ion the animals were given an intraperi toneal  injection of 107 bone m a r -  
row cells f rom syngeneic CBA-T6T6 mice,  differing by having two smal l  m a r k e r  ch romosomes  in their  ka ryo-  
type. Thirteen months af ter  i r radiat ion,  one piece of polyvinyl chloride film measur ing  1.5 x 2.2 cm was i m -  
planted subcutaneously into each radiation ch imera  in the region of the flank. 

When the animals '  condition worsened they were killed and the pieces of plast ic  fi lm were  removed to-  
gether with the capsules which had formed around them and were transplanted at the rate  of one piece each 
into female CBA or  (CBA x CBA-T6T6)F 1 hybrid mice,  as secondary  c a r r i e r s .  The t ime during which the 
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TABLE 1. Cytogene t ic  Ana lys i s  of T u m o r s  in  Radia t ion  C h i m e r a  Mice 

% of cells Strain of with T6 Karyotype of tumor 
secondary 

No. of markers in No. of presence number of tumor 
chimera bone mar- tumor 

row of of T6 chromo- carrier 
marker somes 

chimera I 

I 96 84 None 40---42 CBA 4,5 
2 -- 80 , 44: 85 CBA 2 

85 �9 39--42 CBA 2 
I00 81 �9 40--45 CBA 3 

3 87 ~ 44--50 CBA 3 
92* ~ 43--47 FIT 2,5 

6 83 ~ 40--44 CBA 3 
92 90 ~ 49--53 CBA 3 

7 94 ~ 47--54 CBA 3 
90 78 ~ 70--72 F1 5,5 

8 96 ~) 82~98 Fi 5,5 
9 98 86 T6 40--45 CBA 4,5 

I0 94 79 4]'6 85--94 Fl 5,5 

�9 T u m o r  a r o s e  f r o m  p l a s t i c  r e i n ] e c t e d  into c h i m e r a  (see text).  
tFI(CBA • CBA-T6T6)  - one T6 m a r k e r  p r e s e n t  in  ka ryo type .  

Time from Time from 
[mplant~. transplanta. 
of plastic to of plastic 
tramplanta, w[th capsule 
into second./inte second. 
cartier Jcarrier to 

i [appearance 
!of turn or 

months 

Time frOm 
subcutaneous 
implantation 
of plastic to 
appearance 
of tumor 

10,5 15 
10,5 12,5 
13 15 
12 15 
13 16 
11 13,5 
12 15 
11 I4 
18 21 

3.5 9 
15,5 21 

11 15,5 
6,5 12 

p ieces  of p l a s t i c  f i l m  r e m a i n e d  in  the c h i m e r a s  v a r i e d  f r o m  2 to 5.5 months .  The bone m a r r o w  of the k i l l ed  
c h i m e r a s  was e x a m i n e d  cy togene t i ca l ly .  In one ca se  ( c h i m e r a  No. 3), a f t e r  r e m o v a l  of the subcu taneous  p l a s -  
t ic  f r o m  a c h i m e r a  which was then  16 months  old, a f r e s h  p i ece  of p l a s t i c  was implan ted ,  and this  in  t u r n  was  
t r a n s p l a n t e d  into a s econd  c a r r i e r  2.5 months  l a y e r  (Table  1, t u m o r  No. 92}. 

The CBA fema le  o r  (CBA x C B A - T 6 T 6 ) F  1 h y b r i d  mice  developed t u m o r s  3 .5-20  months  a f t e r  t r a n s p l a n t a -  
t ion  of the p i eces  of p l a s t i c  with capsu le s  f r o m  the c h i m e r a s .  The t ime  be tween  i m p l a n t a t i o n  of the p l a s t i c  into 
the c h i m e r a s  and the a p p e a r a n c e  of t u m o r s  a round  the p i e c e s  of f i l m  (in the  s e c o n d a r y  c a r r i e r }  was  12-21 
months .  When the t u m o r s  had r eached  1.5-2 cm in  d i a m e t e r  the m i c e  were  k i l l ed  and a cy togene t i c  a n a l y s i s  
made  of the t u m o r s  by the method  d e s c r i b e d  p r e v i o u s l y  [1]. Depending on the p r e s e n c e  or  absence  of T6 
m a r k e r s  in  the t u m o r  ce l l s  the o r i g i n  of the t u m o r  f r o m  ce l l s  of the donor  or  r e c i p i e n t  of the bone m a r r o w  

was decided.  

It was c o n s i d e r e d  that  i t  would be v i r t u a l l y  i m p o s s i b l e  for  a t u m o r  to a r i s e  f r o m  the ce l l s  of the s e c o n d -  
a r y  c a r r i e r ,  fo r  the p r e s e n t  w r i t e r s  p r e v i o u s l y  [2] and,  independen t ly ,  Brand  and c o - w o r k e r s  [6] showed that  
a f t e r  t r a n s p l a n t a t i o n  of p i eces  of p l a s t i c  f i lm toge the r  with the in tac t  capsu le ,  t u m o r s  which s u b s e q u e n t l y  g rew 

in  the r e c i p i e n t  a round  the p l a s t i c  a r o s e  f r o m  the " d o n o r ' s "  ce l l s .  

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

Cytogenet ic  a n a l y s i s  of 13 t u m o r s  showed that  11 of t hem had no T6 m a r k e r s  and,  consequen t ly ,  a r o s e  
f r o m  ce l l s  of CBA mice  (Table  1). In one t u m o r  (No. 86), a mong  the 40-45 c h r o m o s o m e s  of the t u m o r  ce l l  
ka ryo type ,  one c h r o m o s o m e  s i m i l a r  to the T6 m a r k e r  was  s e e m  T u m o r  No. 86 ma y  have a r i s e n  in  two ways:  
f r o m  ce l l s  of bone m a r r o w  o r i g i n  r e c e i v e d  by the c h i m e r a  f r o m  the CBA-T6T6  mouse ,  fol lowed by loss  of one 
of the T6 m a r k e r s  du r ing  r e a r r a n g e m e n t  of the ka ryo type  in the c o u r s e  of m a l i g n a n t  change,  o r  f r o m  ce l l s  
without  m a r k e r s  (cel ls  of the i r r a d i a t e d  CBA mouse) ,  with the a p p e a r a n c e  of a s m a l l  c h r o m o s o m e  r e s e m b l i n g  
the T6 m a r k e r  as a r e s u l t  of c h r o m o s o m a l  s t r u c t u r a l  changes .  Since i t  was i m p o s s i b l e  to decide  which of 

t hese  two a l t e r n a t i v e s  was c o r r e c t ,  th i s  t u m o r  was  not  c ons i de r e d .  

In t u m o r  No. 79 four  T6 m a r k e r s  we re  found in  a n e a r - t e t r a p l o i d  ka ryo type  (89 c h r o m o s o m e s } .  This  
t u m o r  a ro se  in  a s e c o n d a r y  c a r r i e r  which was a (CBA x C B A - T 6 T 6 ) F  1 hybr id  with one T6 m a r k e r .  It was con -  
s i d e r e d  un l ike ly  tha t  the t u m o r  could have a r i s e n  f r o m  the ce l l s  of the h y b r i d  i t se l f ,  with a s u b s e q u e n t  doubl ing 
of the n u m b e r  of m a r k e r s ,  c o n s i d e r i n g  the c o m p a r a t i v e l y  s h o r t  p e r i o d  of s tay  of the p l a s t i c  in  the hybr id :  
F r o m  the t ime  of t r a n s p l a n t a t i o n  of the p l a s t i c  s u r r o u n d e d  by i ts  capsu le  f r o m  the c h i m e r a  to the a p p e a r a n c e  
of the t u m o r  was 6.5 months .  It is  a l so  d i f f icul t  to imag ine  the a p p e a r a n c e  of four  m a r k e r s  i n d i s t i n g u i s h a b l e  
f r o m  T6 c h r o m o s o m e s  as  a r e s u l t  of c h r o m o s o m a l  a b e r r a t i o n s .  Most  p r o b a b l y  t u m o r  No. 79 developed f r o m  
ce l l s  of the CBA-T6T6  mouse  which was the donor  of bone m a r r o w  for  the c h i m e r a .  Morpholog ica l ly  th is  t u -  
m o r  cons i s t ed  of a typ ica l  s p i n d l e - c e l l  s a r c o m a ,  i n d i s t i n g u i s h a b l e  f r o m  o r d i n a r y  s a r c o m a s  induced  by i m p l a n -  

t a t ion  of p l a s t i c  f i lm.  
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The resul ts  of this investigation thus show that s a r comas  developing in radiation chimeras  as a resul t  
of subcutaneous implantation of pieces of plast ic film in the late periods after  i r radiat ion ar ise  as a rule f rom 
cells of the i r radia ted  animal and not f rom bone mar row cells t ransplanted into it. However, the presence of 
T6 marke r s  in one of the tumors  does not rule out the possibil i ty that, in principle,  s a rcomas  can develop 
through induction by plastic film f rom elements  of bone -mar row origin. 

K connect ive- t i ssue  cells used up as mater ia l  for  the formation of these tumors  in mice are  in fact  r e -  
placed by bone -mar row cells,  the p rocess  takes place ext remely  slowly. Therefore ,  the formation of connec- 
t ive- t i ssue  cells f rom b o n e - m a r r o w  p r e c u r s o r s  evidently does not play an essent ial  role in the histogenesis  
of s a r comas  induced by implantation of plast ic film. 
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A C T I O N  OF S A R C O L Y S I N  AND A S A L I N E  ON I N C O R P O R A T I O N  

OF T H Y I ~ I I D I N E - H  3 I N T O  DNA O F  S A R C O M A  45 

A N D  T I S S U E S  O F  T U M O R - B E A R I N G  R A T S *  

V. A.  S t r u c h k o v  a n d  V. V. B e r g o l ' t s  UDC 615.277.3.015.42:616- 
006.3.04-092.9-008.939.633.2 

The action of sarcolysin and asaline on DNA synthesis in sarcoma 45 and in the spleen, thymus, 
bone marrow, and liver of tumor-bearing rats was studied in relation to the time of administra- 
tion of the compounds. The selectivity of action of sarcolysin and asaline, which differ in the 
structure of the carrier, was fotmd to be directly dependent on the ability of these compounds to 
depress  DNA synthesis in the tumor  and in normal  t issues .  

KEY WORDS: sarcolys in ;  asaline; DNA synthesis;  s a r c o m a  45. 

Lar ionov 's  view [5] that the effectiveness of ant i tumor alkylating compounds may depend substantially 
on the s t ruc ture  of the c a r r i e r  has now obtainedadequate experimental  confirmation [3, 6]. Meanwhile the 
search  for  new chemotherapeut ic  agents with more  select ive action calls for  the study of the molecular  mech-  
anisms of their  cytostat ic  action [3]. One possible approach to the solution of this problem would be by study- 
ing DNA synthesis ,  which is easi ly dis turbed by alkylating agents [7] and ionizing radiation [9]. 

*The results of this investigation were published partly in the Proceedings of the Second All-Union Conference 
on the Chemotherapy of Malignant Tumors, Kiev, September 25-26, 1974. 
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