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EFFECT OF ADRENALIN AND CYCLOPHOSPHAMIDE ON GROWTH AND 

BLOOD SUPPLY OF EXPERIMENTAL GUI~RIN'S CARCINOMA 
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In expe r imen t s  on albino r a t s  inoculated with exper imen ta l  Gu6r in ' s  ca rc inoma ,  methods  of in-  
ject ing the blood ve s s e l s  followed by the p repa ra t ion  of sec t ions ,  unstained and stained with he-  
matoxyl in  and eosin,  were  used to de te rmine  the densi ty  of the cap i l l a ry  network and the coeff i -  
cient of inhibition of growth of the tumor .  They showed that i n t r amuscu la r  injections of ad rena -  
lin inhibit growth of Gu~rin 's  c a r c inoma  and, at the s ame  t ime,  i nc r ea se  the intensi ty of its m i -  
c rovascu la r i za t ion .  The combined admin is t ra t ion  of cyclophosphamide and adrenal in  gave a 
ma rked  ant i tumor  effect  as the r e s u l t  of potentiat ion of the ant ib las t ic  action of cyclophospha-  
mide by adrenal in .  The d i rec t  re la t ionship  shown between the intensi ty of the blood supply to 
the Gu~r in ' s  c a r c i n o m a ,  the densi ty  of a r r a n g e m e n t  of the cap i l l a r i e s ,  and the therapeut ic  e f -  
fect  of cyclophosphamide  and adrenal in  points to the role  of the blood s t r e a m  in the ant i tumor 
act ion of cyclophosphamide when admin i s t e r ed  together  with adrenal in .  
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The m i c r o v a s c u l a r i z a t i o n  of individual tumors  has been the subject  of s e v e r a l  invest igat ions [3, 4]. 
Potentiat ion of the an t i tumor  act ion of thiophosphamide and dipin on s a r c o m a  45 by adrenal in  has been 
found [5, 6]. 

In the invest igat ion desc r ibed  below the ef fec t  of adrenal in  and cyclophosphamide on growth and the 
blood supply of p r i m a r y  Gu~rin 's  c a r c i n o m a  was studied. 

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

Expe r imen t s  were  c a r r i e d  out on 75 albino r a t s .  During growth of the ca r c inoma  and adminis t ra t ion  
of adrenal in  (0.15-0.2 ml of a 0.1% solution in ampules  injected i n t r amuscu l a r l y  as one or three  injections 
daily,  s t a r t ing  f rom the I0th  day a f t e r  t ransplanta t ion) ,  of cyclophosphamide ( in t ramuscu la r ly  4-5 mg/100 
g body weight, once e v e r y  4 days s ta r t ing  on the 15th day a f te r  t ransplantat ion) ,  and a combination of ad ren-  
alin and cyclophosphamide  (both given at the s a m e  t ime,  s ta r t ing  f rom the 15th day af ter  t ransplanta t ion,  
once e v e r y  4 days for  15 days) the mean  d i a me te r  of the tumor  [7], the coeff icient  of an t i tumor  act ivi ty [2], 
and the densi ty  of the cap i l l a ry  network [1] were measu red .  On the 5th-30th day the blood ves se l s  of the 
tumor  were  injected with a suspension of P a r i s  g reen  in ch lo ro fo rm and e ther  and c leared  sect ions and s e c -  
tions stained with hematoxyl in  and eosin  were  obtained f rom different  pa r t s .  

During growth the Gu~rin 's  c a r c inoma  develops its own vascu la r  s y s t e m  which is d is t r ibuted among 
the var ious  zones. Since cap i l l a ry  fo rmat ion  lags behind the p r o c e s s e s  of p ro ! i f e r a t i ono f  the tumor  cel ls ,  
pa r t s  of the cent ra l  and in te rmedia te  zones by the 15th and 20th days  of growth of the tumor  were without 
sou rces  of blood supply,  and this was accompanied by death of the cap i l l a ry  networks ,  deformat ion  of the 
blood ve s se l s ,  nee rob ios i s ,  and nec ros i s .  During t r e a t m e n t  with cyclophosphamide the Gu~rin ' s  c a r c inoma  
quickly d e c r e a s e d  in s ize ,  a r t e r i o - v e n o u s  anas tomoses  were opened, blood ves se l s  were  dilated, and the 
densi ty  of  the cap i l l a ry  network of tbe tumor  was inc reased .  On the 20th day af ter  t ransplantat ion,  a f ter  
18 inject ions of adrenal in ,  abundant vascu la r i za t ion  was observed  in the pe r iphe ra l  zone and capsule  of the 
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t umor ,  where many newly formed cap i l l a r ies  could be seen  and where prev ious ly  invisible anas tomoses  
were  revea led .  Pos t cap i l l a r i e s ,  surrounding the necrobiot ic  a r e a s ,  gradual ly  joined together  to fo rm ven-  
ules and veins.  On the 25th-30th day of the expe r imen t s  (25-30 injections of adrenalin) the number  of v e s -  
se ls  in the pe r iphe ra l  zone of the tumor inc reased  considerably .  No vesse l s  were  seen  in the cen t ra l  zone 
of the tumor .  Adrenalin,  in the above-ment ioned dosage,  had a m a r k e d  ant i tumor  action (by the 30th day 
the coefficient  of ac t iv i ty  was +61%; P <0.001). After combined adminis t ra t ion  of adrenal in  and cyc tophos-  
phamide,  the r e t a rda t ion  of growth of the Gu~rin ' s  ca rc inoma  was much g r e a t e r  than af ter  the sepa ra t e  ad-  
min is t ra t ion  of these subs tances  (coefficient of act ivi ty  of cyclophosphamide +82%; P < 0.001; coefficient  of 
act ivi ty for combined adminis t ra t ion  of adrenal in  and cyclophosphamide +85~c; P <0.05). Under these condi-  
tions the lumen of the venous blood ves se l s  of the tumor  was g rea t ly  di lated,  the densi ty of the cap i l l a ry  
networks was inc reased ,  and the a r t e r i o - v e n o u s  anas tomoses  of the Gu~rin ' s  ca rc inoma  and the t i s sues  
surrounding it were  opened. 

These exper imen t s  thus showed that adrenal in  has an inhibi tory action on a growing Gu~rin ' s  c a r c ino -  
ma,  accompanied  by an inc rease  in the degree  of mic rovascu l a r i za t i on  of the tumor  connected with the de-  
c r ea se  in i ts  s ize .  Combined adminis t ra t ion  of cyclophosphamide and adrenal in  gave a marked  ant i tumor  
effect  as the r e s u l t  of potentiation of the ant iblast ic  action of cyclophosphamide by adrenal in .  The d i rec t  
re la t ionship  d i scovered  between the intensi ty of vascu la r iza t ion  of the Gu~rin 's  ca rc inoma ,  the densi ty  of the 
capi l la ry  network,  and the therapeut ic  effect  of cyclophosphamide and adrenal in  points to a ro le  of  the vas -  
cular  s y s t e m  in the ant i tumor  action of these subs tances .  
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