
D Y N A M I C S  OF T H E  D I S A P P E A R A N C E  OF B A C T E R I A L  

L I P O P O L Y S A C C H A R I D E  F R O M  THE BLOOD 

A N D  THE F O R M A T I O N  OF E N D O G E N O U S  SERUM 

P Y R O G E N  IN N O R M A L  A N D  T H Y R O I D E C T O M I Z E D  R A B B I T S  

(UDC 616.153-02 : [615.367 + 616.441-089.87]-07-092.9) 

O. Sh. Dzheksenbaev 

Division of Infectious Pathology and Experimental  Therapy of Infections 
(Head-Corresponding  Member of the Academy  of Medical  Sciences,  USSR, 

Professor Kh. Kh. Planel 'es) ,  N. F. Gamaleya  Institute of Epidemiology 

and Microbiology (Direc tor-Corresponding Member of the Academy of Medica l  
Sciences,  USSR,Professor P. A.  Vershilova), Academy of Medica l  Sciences,  
USSR, Moscow 
(Presented by Member of the Academy of Medical Sciences, USSR, P. F. Zdrodovskii) 

Translated from Byulleten' Eksperimental'noi Biologii i Meditsiny, Vol. 59, No. 6, 
pp. 40-42, June, 1965 
Original article submitted February 4, 1964 

At the present t ime ,  great s ignif icance in the pathogenesis of fever reactions of various et iologies is at tr ibuted 
to a secondary endogenous pyrogenic substance [1 ,4 ] .  However, many aspects of the mechanism of the formation 

of this substance have been far from sufficiently studied. 

In our ear l ier  work, i t  was shown that thyroidectomy leads to a reduction of the frequency of the detect ion 

of endogenous serum pyrogen in the blood of feverish rabbits [2]. 

In this investigation we studied the question of whether the weakening of the febri le  react ion in thyroidec-  
tomized  rabbits is re la ted  to a more rapid disappearance of bac te r ia l  l ipopolysacchar ide  from the blood or to a 

change in the dynamics of the formation of endogenous serum pyrogen. 

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

The method proposed by Atkins and Wood [3] was used for the work. Serum of donor rabbits,  taken at various 
periods (5 min,  1, 2, 3, 4, and 5 h) after the intravenous inject ion of pyrogenal  (bacter ia l  l ipopolysaccharide)  in a 
dose of 2.5 f lg /kg,  was adminis tered to animals  of two groups of r e c i p i e n t s - n o r m a l  and tolerant .  The state of 
nonimmunological  tolerance in the recipients was created by intravenous inject ion of pyrogenal  in a dose of 2.5 
g g / k g  dai ly  over a seven-day period.  The difference in the degree of the febri le  react ion of the rabbits of the two 
groups of recipients indica ted  the presence of bac te r ia l  l ipopolysacchar ide in the serum, while its absence indicated 
the detect io  n only of endogenous serum pyrogen in the blood. For the rest, the procedure was the same as in our 
ear l ier  work [2]. A total  of more than 200 rabbits were used in the experiments .  The mater ia ls  obtained were 

subjected to s ta t is t ical  t rea tment .  

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

The results of the investigations are presented in Figs. 1 and 2. From Figs. 1 and 2 it follows that 5 rain and 
1 h after the in ject ion of pyrogenal ,  a pyrogenic substance is present in the blood of normal rabbits,  which is ap-  
parent ly a bac ter ia l  l ipopolysacchar ide ,  which is indicated by the s ta t is t ical ly  re l iable  difference between the 
febrile indices of the normal and tolerant  recipients .  After two hours, endotoxin cannot be de tec ted  in the blood; 
only endogenous pyrogen is present in the serum (the febrile indices were the same in both g r o u p s - l l 3  ~ 42 and 
126 • a0 units). As can be seen in Fig.  l ,  the curve of the febrile react ion of the donors corresponds well to the 
curve of the formation of  endogenous serum pyrogen (curve of febrile indices of tolerant  recipients) .  
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Fig. 1. Dynamics of the disappearance of pyrogenal 

from the blood and formation of endogenous serum 

pyrogen in normal rabbits. I) Febrile reaction of 

normal recipients; II) febrile reaction of tolerant 

recipients; III) febrile reaction of donors to intra-  
venous inject ion of pyrogenal in a dose of 2.5 ~g/kg.  
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Fig. 2. Dynamics of the disappearance of pyrogenal 

from the blood and formation of endogenous serum 

pyrogen in thyroidectomized rabbits. Notations the 

same as in Fig. 1. 

Analogous patterns were also found in thyroidectomized rabbits (see Fig. 2), although the endogenous serum 

pyrogen was formed in smaller amounts in these rabbits. Thus, two hours after the inject ion of pyrogenal, the in-  
crease in the body temperature of the thyroideetomized donors was 0.5 ~ lower than that in the normals, while the 

average febrile index of the recipients that received the serum of these donors was equal to 53 + 13 in comparison 

with 120 • 25 units in the recipients that received serum of normal rabbits (P < 0.05). 

T h e  data that we obtained in experiments on normal rabbits coincide with the results of other investigations 

[3, 5]. As for the data obtained on thyroidectomized animals,  they indicate sufficiently that the reduction of the 

febrile reaction caused in them by the intravenous inject ion of pyrogenal is due to the smaller value of the forma- 

tion of endogenous serum pyrogen, and not to a change in the dynamics of the disappearance of bacterial  l ipopoly- 

saccharide from the bloodstream, since no difference in the rate of removal of pyrogenal from the blood circulation 

could be detected in the thyroidectomized rabbits in comparison with normal rabbits. 
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All a b b r e v i a t i o n s  o f  p e r i o d i c a l s  in  the  a b o v e  b i b l i o g r a p h y  are  l e t t e r - b y - l e t t e r  t r a n s l i t e r -  

at . ions  o f  t h e  a b b r e v i a t i o n s  a s  given in the original R u s s i a n  journal. S o m e  o r  a l l  o[  t h i s  per i*  

o d i c a l  l i t e r a t u r e  m a y  w e l l  b e  a v a i l a b l e  in Engl i sh  translat ion.  A c o m p l e t e  l i s t  o f  the  c o v e r - t o -  

c o v e r  E n g l i s h  t r a n s l a t i o n s  a p p e a r s  at t h e  b a c k  o f  t h i s  i s sue .  
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