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Inves t iga t ions  have shown [1, 5, 6] that t r auma t i c  in jury  to organs or  t i s sues  leads  to more  in tens ive  
m e t a s t a s i z a t i o n  of tumors  in them.  In other  inves t iga t ions  [2, 7], however ,  no such effect  of mechanica l  
t r auma  was found. 

In the p r e s e n t  inves t iga t ion  the effect  of p a r t i a l  r e sec t i on  of the l i v e r  on the m e t a s t a s i z a t i o n  of m a l i g -  
nant t umor  in that  o rgan  was s tudied  in pa rab ion t  r a t s  in r e l a t ion  to the t ime spent  in p a r a b i o s i s  and the 
t ime e laps ing  f r o m  inf l ic t ion  of the opera t ive  t r auma  until  inoculat ion of a v a r i e d  number  of tumor  ce l l s .  

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

Expe r imen t s  were  conducted on 60 female  August  r a t s  weighing 120-140 g. The r a t s  were  jo ined in 
p a r a b i o s i s  by pe r i t onea l  a n a s t o m o s i s .  The technique of the opera t ion  of p a r a b i o s i s  was d e s c r i b e d  by one 
of the authors  (L. L. K) p r e v i o u s l y  [4]. The expe r imen ta l  model  of the tumor  was an a sc i t e s  va r i an t  of 
Walker-256 ca r c inoma .  

The parab ionf  r a t s  we re  subdivided into th ree  groups ,  with 10 p a i r s  in each groups .  Group 1 included 
pa rab ion t  r a t s  in p a r a b i o s i s  for  9 months; groups  2 and 3 cons i s t ed  of r a t s  in p a r a b i o s i s  for  2 weeks .  
P a r t i a l  r e s e c t i o n  of the l i v e r  was c a r r i e d  out on one of the parab ion t  p a r t n e r s  in gorups 1 and 3 soon af te r  
inoculat ion of tumor  ce l l s  into the po r t a l  vein  of the o ther  parab ion t  p a r t n e r .  In group 2 r e sec t i on  of the 
l i v e r  (60-70%) of one of the pa rab ion t s  was p e r f o r m e d  1 month before  inoculat ion of i ts  p a r t n e r  with tumor  
ce l l s  (the t ime n e c e s s a r y  fo r  comple te  r e s t o r a t i o n  of the or ig ina l  s t r u c t u r e  and function of the l i v e r  [3]). 
Pa r ab ion t  r a t s  with an in tac t  l i v e r  ac ted  as con t ro l s .  To study the effect  of the number  of tumor  ce l l s  on 
the p r o c e s s  of m e t a s t a s i z a t i o n ,  each group of r a t s  was divided into two subgroups ,  with 5 p a i r s  of p a r a -  
bionts  in each (3 pa rab ion t s  in the expe r imen ta l  s e r i e s  and 2 in the control ,  except  in group 2). Each p a r a -  
biont  p a r t n e r  of one subgroup r e c e i v e d  an inject ion of 150 000 ce l l s  into the po r t a l  vein,  and of the other  
s u b g r o u p - 2 5 0  000 c e l l s ,  The pa rab ion t  r a t s  r ece iv ing  tumor  ce l l s  by in jec t ion  into the po r t a l  vein were  
convent ional ly  ca l l ed  the A p a r t n e r s ,  and those undergoing hepatec tomy the B p a r t n e r s .  To de te rmine  the 
degree  of involvement  of the l i v e r  by m e t a s t a s e s ,  these were  counted by the following method: the number  of 
m e t a s t a s e s  was d e t e r m i n e d  on the su r f ace  of the o rgan  and in s e r i a l  sec t ions  of the l i v e r  approx ima te ly  
3 m m  thick. 

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

To count the m e t a s t a s e s  a l l  the pa rab ion t  r a t s  were  s a c r i f i c e d  3 weeks af te r  inoculat ion with tumor  
ce l l s .  The r e s u l t s  obta ined a r e  given in the table,  which shows that r e s e c t i o n  of the l i v e r  s t imula ted  m e -  
t a s t a s i z a t i on  of the Walker -256  ca r c inoma  in that organ  in pa rab io t i c  condi t ions.  In this  case  the l a r g e r  
number  of tumor  ce l l s  in j ec ted  f avored  the more  in tens ive  fo rmat ion  of m e t a s t a s e s  (Figs .  1 and 2). 

The m e t a s t a t i c  nodes in the l i v e r  of the pa rab ion t  B p a r t n e r s ,  undergoing hepa tec tomy s imul taneous ly  
with in jec t ion  of the tumor  ce l l s ,  were  l a r g e r  than in the parab ionf  A p a r t n e r s .  In the f o r m e r ,  fo r  ins tance,  
the d imens ions  of the tumor  nodes v a r i e d  f rom 4x4 to 6x6 mm,  and in the l a t t e r  f r om 2x2 to 3x3 ram. 

The length of t ime  spent  in p a r a b i o s i s  had no s ignif icant  effect  on the development  of m e t a s t a s e s  in 
the l i ve r .  The t ime e laps ing  between inf l ic t ion of the t r auma to the organ  and inoculat ion of the ce l l s ,  how- 
ever ,  had a cons ide rab l e  effect  on m e t a s t a s i z a t i o n  in the l i ve r .  In the an imals  of group 2, undergoing 
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Effect  of P a r t i a l  Hepa tec tomy  on Deve lopmen t  of M e t a s t a s e s  of W a l k e r -  

256 C a r c i n o m a  in  the Livei" in  P a r a b i o n t  Rats  

T �9 ! 

Time ~ ' ~ , ~  
O O Jroup Time Of re~ection of liver in ~ o ~  _~ spent in ~ ~ 

{atsn parabiesis, parabiont B partners ~ ~ ~ ~ 
(~days) i ~7 ~--,~-~='~~ 

l 270 Simultaneously with inoculation 
of tumor cells 

150000 

250 000 

Meannumber 
Number of of metastases 
patabionts in tiYer ofpar- 

abiont partners 
in subgroup A [ B 

3 33,0 1,7 

2 Control 36,0 0 

3 56,3 3,7 

2 Control 46,0 0 

14 

1 month before inoculation of 
tumor cells 

150 000 

250 000 

5 38,6 0 

5 57,8 0 

Simukaneously with inoculation 
of tumor cells 

150 000 3 

12 Control 

38,0 2,0 

40, 5 0 

250 000 

2 Control 

54,3 [ 4,6 

49,5 0 

F ig .  1. D e v e l o p m e n t  of m e t a s -  
t a s e s  of a W a l k e r - 2 5 6  c a r c i n o m a  
in  A and B p a r a b i o n t  r a t s  a f t e r  
r e s e c t i o n  of the l i v e r  of the p a r a -  
b l e n t  B p a r t n e r  and s i m u l t a n e o u s  
i n j e c t i o n  of t u m o r  ce l l s  into A 
p a r t n e r .  

F ig .  2. Deve lopmen t  of m e t a s -  
t a s e s  of a Wa lke r -256  c a r c i n o m a  
in  a con t ro l  p a r a b i o n t  A r a t  
(the l i v e r  of the p a r a b i o n t  B 
p a r t n e r  was not r e s e c t e d ) .  

he pa t e c t omy  1 month  be fo re  i n o c u l a t i o n  of the t u m o r  
ce l l s ,  m e t a s t a s e s  n e v e r  deve loped  in  the r e s e e t e d  

o rgan ,  w h e r e a s  in  the p a r a b i o n t  r a t s  u n d e r g o i n g  r e s e c t i o n  of the l i v e r  a t  ~he s a m e  t i m e  as  t h e i r  p a r t n e r s  
w e r e  i nocu l a t ed  with t u m o r  ce l l s ,  m e t a s t a s e s  deve loped  in  e v e r y  case .  
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