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An exogenous pyrogen (pyrogenal) and an endogenous {leukoaytic) pyrogen  were  tes ted  on 
adult r abb i t s  (males  and females) .  The fever  induced by both subs tances  was p rac t i ca l ly  
identical  in height (the t e m p e r a t u r e  was r a i s e d  by  1.0 and 0.9~ respec t ive ly) .  However,  
f eve r  induced by pyrogenal  was accompanied  by r a i s ing  of the blood l l - h y d r o x y c o r t i c o -  
s t e ro id  level  whe reas  in fever  induced by teukocytic pyrogen no elevat ion of the blood l l -  
hydroxycor t i cos t e ro id  level  was observed.  

Inject ion of endotoxins which a re  p repa ra t ions  of bac te r i a l  l ipopolysacchar ides  (Pyrexal,  Pyromen,  
etc.) into the blood s t r e a m  causes  e levat ion of the blood co r t i cos t e ro id  level  [2, 3, 9, 11, 12]. Ozere t skovsMi  
and Dzheksenbaev [6] showed in male  guinea pigs that  both pyrogenal  (the Soviet analog of Pyrexa l  and other 
l ipopolysacchar ide  p repara t ions ) ,  belonging to the group of exogenous pyrogens ,  and s e r u m  pyrogen,be long-  
ing to the group of endogenous pyrogens ,  r a i s e  the blood 17-hydroxycor t i cos te r i ed  level .  

The re  is  no d i r ec t  informat ion  in the l i t e r a tu r e  on the  s t r e s s o r  action of leukocytic pyrogen (LP), 
belonging to the group of endogenous pyrogens  (obtained f r o m  polymorphs  and widely used cu r ren t ly  in ex-  
pe r imen ta l  work).  To rec t i fy  this omiss ion  the p r e s e n t  invest igat ion was c a r r i e d  out. 

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

Altogether 70 adult rabb i t s  of both sexes  belonging to the Soviet ChinQhilla breed,  weighing 2.06-3.77 
kg, were  used.  Rabbits  of as f a r  as poss ib le  equal weight were  chosen for the different  exper imenta l  groups.  

In the expe r imen t s  with pyrogenal  (batch 267-1) 32 rabbi t s  with a mean weight of 2.7 kg were  used. 
The expe r imen t s  were  c a r r i e d  out to ~ low for  to le rance  to the repea ted  pyrogenic  action of the pyrogenal .  
If pyrogenal  was injected twice into the s a m e  animals ,  the in terval  between injections was 2.5 months.  P y r o -  
genal was obtained f rom the N. F. Gama leya  Insti tute of Epidemiology and Microbiology,  Academy of Medi-  
cal Sciences  of the USSR; doses  were  e x p r e s s e d  in MPD units (minimal pyrogenic  dose for rabbits) .  The 
animals  r ece ived  an in t ravenous  injection of 0.5-1.0 MPD/kg body weight. 

In the expe r imen t s  with LP 36 rabbi t s  with a mean  weight of 2.4 kg were  used. Although LP is known 
not to induce to le rance ,  the expe r imen t s  to tes t  its action were  c a r r i e d  out not m o r e  often than once eve ry  
two weeks in o rde r  to ensure  that  the animals  rece ived  adequate r e s t  between one exper iment  and the next. 
After s eve ra l  t es t s  the rec ip ien t  r abb i t s  r ece iv ing  LP (39 animals  with a mean  weight of 2.7 kg} b e c a m e  the 
donors  and were  used to obtain LP by  the method of Bennett  and Beeson [8] in the modif icat ion of Collins 
and Wood [10]. LP was obtained by  incubation of a suspension of leukocytes  (titer 108/ml) and was injected 
in t ravenous ly  in a dose of 1-2 ml /kg .  
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Fig. 1. Changes in body t e m p e r a t u r e  (A) and 
11-hydrc~yeor t i cos te ro id  level  in p l a s m a  03) 
of rabbi t s  a f te r  injection of pyrogenal  (marked 
by  arrow).  A) absc i s sa ,  t ime  of day (in h); 
ordinate,  changes  in body t e m p e r a t u r e  (in deg,). 
In B) ordinate,  changes in 11-hydroxycor t ico-  
s te ro id  level  (in pe r cen t  of initial level).  Num- 
b e r s  below columns show hours ,  numbers  
above columns show number  of cases .  

Fig. 2. Changes in body t e m p e r a t u r e  (A) and 
11-hydr(myeor t icos te ro id  level  in blood p l a s m a  
(B) of r abb i t s  a f ter  injection of leukocytic p y r o -  
gen (indicated by arrow).  Legend as in Fig. 1. 

The p l a s m a  11-hydroxycor t i cos te ro ids  we re  e s -  
t imated  by De Moor ' s  method in the modif icat ion of 
Usvatova and Pankov [7]. Blood was taken f rom a vein 
on the r abb i t ' s  e a r  once only in a volume of 5 ml to 
p revent  any poss ib le  s t r e s s o r  effect  f r o m  prev ious  
blood sampling.  In the exper imen t s  with pyrogenal  the 
subs tance  was injected at 10 A.M., while LP was in- 
jected at 12 noon, so that  the peaks  of the fever  in both 
ca se s  occu r r ed  at  the s a m e  t ime.  

Blood for  es t imat ion  of the co r t i cos t e ro id  level  
in the expe r imen t s  with pyrogenal  was taken when the 
body t e m p e r a t u r e  was r i s ing  (1 h af ter  injectionL when 
the t e m p e r a t u r e  was s tabi l ized at a high level  (3 h 
af ter  injectionl, and during i ts  fall (5 h af ter  injection~. 
In the expe r imen t s  with LP blood was taken for  e s t i -  
mat ion of the co r t i cos t e ro ids  during the r i s e  (1 h) and 
fall  of t e m p e r a t u r e  (3 h a f te r  injection). 

The numer ica l  r e su l t s  were  subjected to s t a t i s -  
t ical  analysis  [1, 4, 5]. 

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

P r e l i m i n a r y  exper imen t s  showed no s ta t i s t i ca l ly  
significant  d i f fe rences  in the blood cor t i cos te ro id  level 
of the intact  ma le  and female  rabbi ts .  No s ta t i s t i ca l ly  

s ignif icant  va r ia t ions  in the co r t i cos t e ro id  level  we re  observed  when blood was taken at 11 A. M. or 1 and 3 
P.M. On the day of the expe r imen t  with pyrogens ,  blood was the re fo re  taken f rom the intact  rabbi t s  to de -  
t e r m i n e  the normal  l l - h y d r o x y c o r t i c o s t e r o i d  level  once only, at 11 A.M. The febr i le  r i s e  of body t e m p e r a -  
ture  was obse rved  1 h af ter  injection of pyrogenal ,  and af ter  1.5 h it r eached  its  max imum,  on the ave rage  
I~ above its initial level .  After  4 h it began to drop, and a f te r  7-8 h the t e m p e r a t u r e  was approx imate ly  
at its initial level .  

The eo r t i cos t e ro id  concentra t ion under normal  conditions var ied  between 5 and 18 # ~ .  During fever  
induced by pyrogenal  (during the per iod  of elevation of the body t e m p e r a t u r e ,  s tabi l iza t ion of the pyrexia ,  
and i ts  subsequent  fall) the co r t i cos t e ro id  concentrat ion a lso  var ied ,  but between 7 and 30 #go~. During all 
these  f luctuations the co r t i cos t e ro id  level  1 h af ter  injection of the pyrogenal  had reached  156~ of the nor -  
real level  (100~0), fal l ing to 146% af ter  3 h and 135% af ter  5 h. A c lea r  tendency for  the co r t i cos t e ro id  level  
to fall as the f eve r  subsided was obse rved  af ter  5 h (Fig. 1). 

After inject ion of LP the febr i le  r i s e  of body t e m p e r a t u r e  appeared within 30 rain, and af ter  1 h it 
r eached  its max imum,  on the average  0.9~ above i ts  initial  level .  The t e m p e r a t u r e  began to fall a f te r  1.5 h, 
and was close to i ts  initial level  a f te r  5 h. The co r t i cos t e ro id  concentra t ion  va r i ed  no rma l ly  between 7.5 
and 25.0 # 0%. During fever  induced by  LP (in the per iod  of r i s e  and fall of the t empera tu re )  the cor t i co -  
s t e ro id  concentra t ion var ied  between 7.5 and 26.0 p ~ .  No signif icant  d i f fe rences  in the co r t i cos t e ro id  level  
could thus be found under normal  conditions and in the febr i le  s ta te  induced by inject ion of LP (Fig. 2~. 

Both under  normal  conditions and af ter  injection of pyrogenal  and LP, a tendency was obse rved  for  the 
co r t i cos te ro id  level  to be higher  in m a l e s  than in females .  

P r e l i m i n a r y  exper imen t s  showed that the mean  height  of the febr i le  r e s p o n s e  was a lmos t  the  s a m e  
af te r  injection of pyrogenal  (1.0~ and af ter  injection of LP (0.9~ Meanwhile the l l - h y d r o x y o o r t i c o s t e r -  
old level  was definitely i nc rea sed  af ter  injection of pyrogenal ,  in accordance  with da ta  in the l i t e ra tu re ,  
whe reas  af ter  injection of LP the l l - h y d r o x y c o r t i c o s t e r o i d  level  was  v i r tua l ly  unchanged and indist inguish-  
able f r o m  normal .  

The d i sc repancy  between the r e su l t s  of these  exper imen t s  and those  desc r ibed  by  Ozere t skovski i  and 
Dzheksenbaev [6], who found an i nc rea se  in the co r t i eos t e ro id  level  af ter  adminis t ra t ion  of both exogenous 
and endogenous pyrogens ,  is difficult to explain at p resen t .  It can  only be  noted that  these  w o r k e r s  c a r r i e d  
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out thei r  exper iments  on guinea pigs and injected an endogenous blood pyrogen, whereas  in the p resen t  
exper iments  leukocytic  pyrogen was injected into rabbits .  

The resul ts  descr ibed  above show qualitative d i f ferences  between the action of pyrogenal  (exogenous) 
and leukocytic (endogenous) pyrogen on the p i t u i t a r y - a d r e n o c o r t i c a l  sys tem in rabbits.  The dif ference is 
expressed  by the fact that pyrogenal  induces not only a febr i le  response  of the body tempera ture ,  but also a 
simultaneous and significant inc rease  in the blood l l - h y d r o x y c o r t i c o s t e r o i d  level,  whereas  leukocytic pyro-  
gen, while causing a febr i l e  elevation of the body tempera ture ,  does not change the l l - h y d r o x y c o r t i c o s t e r o i d  
level  at the same t ime. 
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