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When introduced into the body, bacter ia l  pyrogens a re  known to activate the p i tu i tary-adrenal  sys tem 
[1-3, 5-7]. However,  this fact  cannot be rega rded  as undisputed proof of the interdependence of pyrexial  and 
glucocort icoid  react ions ,  for  fever ,  if produced by leukocytie pyrogen, f reed  to some degree f rom balanced 
substances,  and a m o r e  adequate s t imulus for  the organism,  is not accompanied by the hormonal  response  
descr ibed  above [3]. These  and other  data are  evidence that activation of the adrenal  cor tex  in response  to 
adminis t ra t ion of bacter ia l  pyrogens and also of native (unpurified) leukocytic pyrogen is unconnected with 
elevation of the body t empera tu re .  The absence of any s t r ic t  paral le l  between the pyrexial  react ion and the 
response  of the p i tu i ta ry-adrenal  sys tem also indicates that the mechanisms t r igger ing  them are  re la t ively  
independent. Never theless ,  this does not rule  out the possibil i ty that a febr i le  reac t ion  may affect  the function- 
al state and react iv i ty  of the adrenal  cor tex .  The study of this problem is of g rea t  in te res t  f rom both theore t i -  
cal and pract ical  points of view, if the clinical use of pyrogenic agents is taken into account.  

The object  of this investigation was to study the effect  of fever  on the reac t iv i ty  of the adrenal  co r t ex  
following adminis t ra t ion of i ts natural  s t imulator ,  adrenocor t icot rophic  hormone (ACTH). 

EXPERIMENTAL METHOD 

Male rabbits  were  used.  The react ion of the adrenal  co r t ex  was a s se s sed  by measur ing  changes in the 
l l - h y d r o x y c o r t i c o s t e r o i d  ( l l -HCS) concentrat ion in per iphera l  blood plasma by the method of Usvatova and 
Pankov [4] in response  to intravenous injection of A C T H .  Pyrogenal  o r  leukocytic pyrogen (both native and 
af te r  par t ia l  alcoholic purif ication - the low-molecular -weight  specific pyrogenical ly active fraction) were  
used  as pyrogens .  Pyrogenal  was injected intravenously in a dose of two minimal  pyrogenic doses (MPD) per  
kg and leukocytie pyrogen also was injected intravenously (at once o r  by the drip method) in a dose of 1.5 
ml/kg.  F o r  intravenous drop injection of leukocytic pyrogen at the ra te  of 1 ml /h ,  a polyethylene ca the te r  was 
fixed in the rabbi t ' s  aur icu la r  vein. Py rogen - f r ee  physiological saline was injected into control  animals under 
s i m i l a r  conditions. The rec ta l  t empera tu re  was m e a s u r e d  at a depth of 4 cm by means  of a fixed t r ansduce r  
connected to an e l ec t ro the rmomete r ,  eve ry  30 rain during the f i r s t  2 h of the exper iment ,  and subsequently 
eve ry  hour.  The resu l t s  were  subjected to s tat is t ical  analysis .  

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

In the exper iments  of se r i e s  I, one-s tage  intravenous injection of pyrogenal or  of  native leukocytic pyro-  
gen was used as the pyrogenic agents. The animals developed the ord inary  febr i le  reac t ion  [3], accompanied 
by elevation of the l l -HCS level on average  by 67.1% (pyrogenal) and 57.2% (native leukocytic pyrogen). In- 
ject ion of ACTH against the background of f eve r  induced by pyrogenal (in the stage of fever  and an a l ready 
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r a i sed  l l -HCS level) led to a small  (on average  by 14.4%), t rans ient ,  additional increase ,  not s ta t is t ical ly  
significant,  in the plasma cor t i cos te rone  concentrat ion (initial level  11.9/~g%, 17.4 • 1.67 pg% 45 rain af te r  
injection of pyrogenal ,  and 19.9 �9 2.16 /zg% 30 rain a f te r  injection of ACTH preceded  by pyrogenal;  P > 0.05). 
S imi la r  changes in the plasma l l -HCS concentra t ion also were  obse rved  in the exper iments  with native leuko-  
cyt ic  pyrogen (initial level  11.7 #g%, r is ing to 18.4 • 1.5 pg% 45 rain a f t e r  injection of  leukocytic pyrogen, and 
to 21.8• 2.7 #g% 30 rain a f te r  injection of  ACTH preceded  by native leukocytie  pyrogen; P < 0.05). In the 
control  exper iments ,  injection of  ACTH did not affect  the body tempera tu re ,bu t  led to a g r e a t e r  inc rease  (on 
average  by 50.4%) in the plasma l l -HCS concentrat ion:  f rom 12.5 �9 0.8 to 15.7 �9 1.6 ~g% af te r  30 rain (P < 0.05), 
to 18.1 • 3.1 pg% after  90 rain (P < 0.05), and to 18.8 ~ 2.05 pg % af te r  150 rain (P < 0.05). 

The physiological saline used in the control  exper iments  had no effect  e i ther  on body t empera tu re  o r  on 
adrenocor t ica l  activity.  

In the exper iments  of  se r i e s  II the febri le  react ion in the rabbits  was induced by prolonged intravenous 
drop injection of the low-molecular -weight  pyrogenlcal ly active fract ion of leukocytic pyrogen, with a febr i le  
react ion lasting 4-7 h. Despite the marked  febr i le  reac t ion  in this case,  the plasma l l -HCS level r emained  
unchanged. Injection of ACTH against this background led to resu l t s  which differed depending on how long 
af ter  the beginning of f eve r  the ACTH was given. When ACTH was injected into the animals  2 h a f te r  the be-  
ginning of intravenous drip injection of purif ied leukocytic pyrogen, f rom an initial plasma l l -HCS concen t ra -  
tion of 10.4 • 0.82/~g% it increased  by 102% (21.1 • 0.79 #g%; P < 0.05) 30 rain, by 74% (18.1 • 0.76 pg%; P < 
0.05) 90 rain, and 21.1% (12.6 • 2.99 pg%; P < 0.05) 210 rain a f te r  injection of ACTH. In the same exper iments ,  
when ACTH was injected 5 h af ter  the exper imental  animals had developed fever ,  the increase  in the l l -HCS 
concentrat ion f rom its initial level  (before ACTH) of 7.1• 1.4 /~g% was much less :  69% (12.0• 1.1 #g%; P < 
0.05) 30 rain, and 29% (9.2 • 1.03 pg%; P < 0.05) 90 rain a f te r  injection of ACTH, whereas  210 rain af ter  ACTH 
the l l -HCS level  was lower  than initially (6.9• 0.79 #g%; P < 0.05). 

Meanwhile, in control  exper iments  in which physiological saline was injected, also by the intravenous 
drip method,  instead of pyrogen,  injection of ACTH (2 h af ter  the beginning of drip injection) gave the following 
inc rease  in the plasma l l -HCS from its initial value of 8.06 �9 1.15/~g%: 128.3% (18.4 • 0.43 #g ; P < 0.05) 
a f te r  30 rain, 139.4% (19.3 • 0.42/~g%; P < 0.05) a f te r  90 rain, 70% (13.7 �9 2.18 #g%; P < 0.05) a f te r  150 rain, 
and 27,8% (10.3 • 1.74 #g%; P > 0.05) a f t e r  210 rain. 

The resu l t s  can be summar ized  in the s ta tement  that  ACTH, when adminis te red  in the p resence  of in- 
c r ea sed  glucocor t icoid  activity as a r e su l t  of pyrogenal  o r  native leukocytic pyrogen,  causes  only a slight and 
t rans ien t  additional increase ,  not s ta t is t ical ly  significant,  in the l l -HCS concentrat ion.  This depress ion  of 
the reac t ion  might be explained by the considerable  p re l iminary  activation of the adrenal  co r t ex  by the pyrogens 
mentioned above .  However,  in the o ther  se r i e s  of exper iments  with intravenous drip injection of the low- 
molecu la r -weigh t  f ract ion of leukocytic pyrogen,  when the plasma l l -HCS level r emained  unchanged throughout 
the febr i le  period,  the glucocort icoid  response  to ACTH never the less  remained  low compared  with the control ,  
and the degree  to which it was depressed  depended on the duration of the fever .  It can be concluded f rom 
these resu l t s  that the reac t iv i ty  of the adrenal  co r t ex  is depressed  during fever .  
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