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Injections of pyrogenat (10 injections at intervals of 1 day) before inoculation of the tumor 
reduce the number  of successful  takes  of Brown-Pearce  carc inoma in rabbits f rom 60 to 
25%~ Both the pyrexial  react ion and activation of the connective tissue are  considered to 
play a role in this effect. 

Emphasis  has frequently been laid on the inhibitory effect of acute febri le react ions on the growth 
and development of malginant neoplasma [2-8, 12]. However, individual species of tumors  have been 
shown to differ in their  sensit ivity to heat [9]. 

In the investigation descr ibed below the effect of fever  ar t i f icial ly induced by injection of pyrogenal 
on growth of the Brown-Pea rce  rabbit  ca rc inoma was studied. 

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

Sixty chinchilla rabbits of different weights and sexes of which 40 were experimental  animals and 20 
controls ,  were used. The tumors were produced by inoculation with 1 ml of a 20% suspension of Brown- 
Pearce  carcinoma,  the mater ia l  being injected into the test is  in males and into the subcutaneous cellular 
t issue of the la teral  surface of the right thigh in females .  Depending on the times of injection of the 
pyrogenal ,  the experimental  animals were divided into 2 equal groups (20 rabbits  in each group). The 
animals of group 1 received pyrogenal as 10 injections s tar t ing f rom the 6th-7th day after  inoculation of 
the tumor,  while those of group 2 received the pyrogenal injections before inoculation. The rabbits of 
each group, in turn, were divided into subgroups (with 10 animals in each). In subgroup 1 the pyrogenal 
was injected in a dose of 100 MPD (minimal pyrogenic doses) daily for 10 days.  In subgroup 2 the pyrogenal 
was injected in the same doses,  but on al ternate days, i~  over  a period of 20 days.  The effects of 
pyrogenal were a s ses sed  f rom 2 principal c r i te r ia :  the tempera ture  response  and the leukocyte picture of 
the blood. The intensity of growth of the tumor  was determined macroscopica l ly  and by calculation of the 
area  of the tumor nodule during the period of observat ion of the animals,  and after  their death by his to-  
logical study of the v i sce ra .  

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

When pyrogenal was injected in a dose of 100 MPD the r i se  of the rabbi t s '  body temperature ,  
measured in the rec tum by a type ETU-M e lec t ro the rmomete r  differed before and 2 h after  the injection. 
The greatest  amplitude of tempera ture  fluctuations was observed in the animals of group 2, especial ly 
in subgroup 2. Charac ter i s t ica l ly  after  3-5 injections of pyrogenal the amplitude of the fluctuations of 
tempera ture  in the rabbits  of all subgroups was slightly reduced, but it soon re turned to normal .  

The leukocyte response was less  definite in charac te r .  In contras t  to the expected development of 
leukopenia followed by leukocytosis  under the influence of pyrogenal,  in some exper iments  the leukopenia 
which developed 2 h after  the f i rs t  injection of pyrogenal pers is ted  for  a long time and was not followed by 
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F i g .  1 F i g .  2 

F ig .  1. Sc ro tum of r a b b i t  No. 26 dy ing  19 days  a f t e r  i nocu la t ion  of t u m o r .  
E n t i r e  s c r o t u m  is c o v e r e d  wi th  m e t a s t a s e s .  

F i g .  2. L a r g e  m e t a s t a t i c  t u m o r  nodule  in k idney  of the s a m e  r a b b i t .  T u m o r  
c e i l s  a r e  l a r g e  in s i z e ,  round  o r  oval  in shape ,  a n d  have  h y p e r c h r o m i c  
n u c l e i .  Cloudy s w e l l i n g  of the  e p i t h e l i u m  of  the  convo lu t ed  tubu le s  can  be 
s een  in the s u r r o u n d i n g  k idney  t i s s u e ,  56 x .  

T A B L E  1. R e s u l t s  of Inocu la t ion  with  B r o w n - P e a r c e  Rabb i t  
C a r c i n o m a  T o g e t h e r  with P y r o g e n a l  A d m i n i s t r a t i o n  

Group of 
animals Subgroup 

rot. number 
of animals 

abs % 

Animals success, inoc. 

] tot. 

abl % abs % 
/ 

t 

1 
2 
Control 

1 
2 
Control 

10 100 
10 100 
10 100 

1~ lO0 
* 100 

10 100 

6O 
6 7 

25 
6 3 

5 

331 4 

5O 3 

60 20 3 

83] 4 

5o 
4 

30 
30 
40 

40 
75 
40 

*Two r a b b i t s  d i ed  b e f o r e  i nocu la t ion  of t u m o r .  

l e u k o c y t o s i s o  The i n v e s t i g a t i o n s  showed  that  of the 20 e x p e r i m e n t a l  r a b b i t s  of group 1 (7 m a l e s  and  13 
f e m a l e s  ; 3 m a l e s  and 7 f e m a l e s  in subg roup  1, 4 m a l e s  and 6 f e m a l e s  in s u b g r o u p  2),  the  t u m o r  was  
s u c c e s s f u l l y  t r a n s p l a n t e d  into 11 a n i m a l s  (55%; 5 m a l e s  and 6 f e m a l e s ) .  The t u m o r  nodu le s  v a r i e d  in 

s i z e .  

In a l l  c a s e s  i n t r a t e s t i c u l a r  i nocu la t ion  of the  t u m o r  into m a l e  r a b b i t s  was  fo l lowed  by  w i d e s p r e a d ,  
g e n e r a l i z e d  m e t a s t a s i z a t i o n  both in the v i s c e r a  (k idneys ,  l i v e r ,  lungs ,  h e a r t ,  u r i n a r y  b l a d d e r ,  i n t e s t ine )  
and in the l ymph  g lands ,  d i a p h r a g m ,  p a r i e t a l  p e r i t o n e u m ,  o m e n t u m ,  and m e s e n t e r y  (Figs~ 1 and 2). 

The i n t e n s i t y  of t u m o r  growth  v a r i e d  d e p e n d i n g  on the m e t h o d s  and d u r a t i o n  of p y r o g e n a l  t h e r a p y  
(Table  1). A m o n g  the a n i m a l s  of subg roup  1, which r e c e i v e d  p y r o g e n a l  da i l y ,  50% of ~he r a b b i t s  d e v e l o p e d  
the t u m o r  a l though g e n e r a l i z e d  m e t a s t a s i z a t i o n  was  o b s e r v e d  in on ly  1 m a l e  r a b b i t .  A m o n g  the a n i m a l s  of 
subg roup  2, in which  the a d m i n i s t r a t i o n  of p y r o g e n a l  was  p ro longed ,  g rowth  of the t u m o r  was  o b s e r v e d  in 
60% of r a b b i t s  and in a l l  t h e s e  c a s e s  the  i n t e n s i t y  of m e t a s t a s i z a t i o n  w a s  e x t r e m e l y  high.  
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In the rabbi t s  of the control  subgroup (4 males  and 6 females)  the propor t ion  of successfu l  takes was 
s i m i l a r  to that in the an imals  of exper imenta l  subgroup 2, with a mean  value of 60~;  in the m a l e s  it was 
100% whereas  in the f em a l e s  it did not exceed 33%. 

The r e su l t s  were  quite different  in the next s e r i e s  of expe r imen t s  in which inoculation of the tumor  
was preceded  by injection of pyrogenal .  The r e su l t s  of these  e x p e r i m e n t s  showed that the febr i le  s tate,  if 
produced and mainta ined for  a long per iod of t ime,  in some cases  c rea ted  a v e r y  unfavorable background 
for  t umor  t ransplanta t ion .  Of a total of 20 rabbi t s  in group 2 (9 ma les  and 11 females) ,  inoculation was 
successfu l  in only 8 an imals  (40% ; 3 ma le s  and 5 females ) .  

Among th e rabbi t s  of subgroup 1 (daily injections of pyrogenal)  the percen tage  of successful  inocula-  
tion of the B r o w n - P e a r c e  tumor  was much higher (60) than among  the previous  an imals .  Growth of the 
tumor  was most  ccmmonly  accompanied  by marked  metas tas iza t ion ,  espec ia l ly  in the kidney, l iver ,  lungs, 
and lymph glands. 

Analys is  of the r e su l t s  thus shows that the growth and development  of B r o w n - P e a r c e  ca rc inoma  took 
place l ess  in tensively  in an imals  r ece iv ing  pyrogenal  than in the rabbi t s  of the control  group. This appl ies  
espec ia l ly  to the exper imenta l  an imals  which rece ived  a course  of 10 injections of pyrogenal  on a l te rna te  
days before  inoculation of the tumor .  The r e su l t s  concur  to some extent with clinical observa t ions  [5, 7, 
9-11] in which compar i sons  of the h i s to r i es  of pat ients  with cance r  and other  d i s ea se s  have shown that the 
morb id i ty  f r o m  cance r  was much less  in pe r sons  with a pas t  h i s to ry  of acute i n f l ammato ry  d i s ea se s  than 
of other  d i s ea se s .  

The w r i t e r s  cons ider  that the unfavorable action of pyrexia l  r eac t ions  on the growth of t umors  is 
based  on a number  of different  causes ,  but the decis ive  role  is evidently played both by local  effects  of 
pyrex ia  and act ivat ion of the functions of the connec t ive - t i s sue  sys t em,  with pa r t i cu la r  emphas i s  on a 
ma rked  inc rease  in the intensi ty of oxidation. This  in terpre ta t ion  appea r s  to be well grounded because  
e a r l i e r  expe r imen t s  [1, 2] showed that pyrogenal  induces a sharp  inc rease  in the intensi ty of oxidative 
p r o c e s s e s  and, in pa r t i cu la r ,  of porphyr in  me tabo l i sm in rabbi t s  with B r o w n - P e a r c e  carc inoma,  and 
porphyr ins  a re  known to be the chief component  of many  glycolytie enzymes  and to play a catalyt ic  role  
in t i ssue r e sp i r a t ion .  

Besides  inhibition of t umor  growth in rabbi t s ,  another  fac tor  which should be noted is the slight in-  
c r e a s e  in the duration of surv iva l  of the an imals  r ece iv ing  pyrogenal ,  although this was accompanied  by a 
m o r e  rapid  loss  of weight than took place in the control an imals .  
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