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Bone mar row ceils  of rabbi ts  can produce endogenous pyrogen after st imulation with bacter ia l  
l ipopolysaccharide.  The optimal conditions for l iberation of the pyrogen are incubation of the 
cells  in medium No. 199 with the addition of 15~0 homologous serum.  Part ic ipat ion of bone 
m a r r o w  cells  in the format ion of endogenous pyrogen and in the mechanism of fever  also may 
occur,  it is suggested, in the intact organism.  
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The febri le reac t ion  to injection of bacter ia l  endotoxins and l ipopolysaccharides  is mediated through the 
format ion of pyrogens in the body [1, 2, 4, 101 . The main source of endogenous pyrogens  under these c i r c u m -  
s tances is the granulocytes  and monoeytes  of the blood [5-7] .  However, after injection of endotoxin into r a b -  
bits with a sharply reduced c i rcula t ing blood leukocyte count even to the extent of agranulocytosis ,  fever  neve r -  
theless still develops [8, 9].  It can tentatively be suggested that in these cases  bone m a r r o w  cel ls  may be the 
source of the endogenous pyrogens.  There  is no information in the l i terature  on the abiIity of bone m a r r o w  
ceils  to produce endogenous pyrogen and the investigation descr ibed  below was accordingly ca r r i ed  out to study 
this problem. 

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

Exper iments  were ca r r i ed  out on 42 chinchilla rabbi ts  of both sexes weighing 2.5-3.5 kg. Bone mar row 
was obtained f rom the femora  and tibiae, minced, and passed through Kapron gauze. After centrifugation at 
1500 rpm for 10 min at 4~ a suspension of bone mar row ceils  with a concentrat ion of 50 .10  ~ ee l l s /ml  w a s  
prepared:  a) in 0.85% NaC1 solution with 15% homologous serum,  b) in medium No. 199, and c) in medium No. 
199 with 15% serum.  To stimulate the cells, the bacter ia l  l ipopolysaccharide pyrogenal  was added to the sus -  
pension before incubation in a dose of 0.5 minimal  pyrogenic dose (MPD) to 300.10  ~ ceils.  Incubation was 
ca r r i ed  out at 37~ for 20 h with periodic shaking during the f i rs t  4 h. The cells were then r e m o v e d b y e e n t r i f -  
ugatioa at 2000 rpm for 20 min at 4~ The supernatant  containing the endogenous pyrogen was injected in t ra-  
venously into rabbi ts  in a dose of 2 ml /kg.  To rule out the possibi l i ty of pyrogenici ty  due to the pyrogenal  
added for stimulation, subthreshold doses of th i s  substance were used and the tests  of endogenous pyrogen 
were per formed on tolerant  rabbi ts .  Tolerance  was produced by intravenous injection of pyrogenal  in a dose 
of 50 MPD 24-48 h before the experiment .  The rabbit '  s body temperature  was measured  at intervals of 30 min 
to establish the initial level, and then at the same intervals  for 2 h after injection of the substances.  In the 
course  of the work conditions preventIng the possibil i ty of contam~mation with bacter ia l  pyrogens were ob- 
served:  s ter i l izat ion of the glassware  at 170~ for 2 h, testing all solutions for absence of pyrogenicity,  and 
so on. The exper imental  resu l t s  were subjected to s tat is t ical  analysis  by the use of Student' s cr i ter ion.  

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  

The control  exper iments  showed that bone mar row cells,  after incubation in medium No. 199 with the 
addition of 15% homologous serum,  de not l iberate pyrogen spontaneously, in the absence of stimulation. The 
addition of pyrogenal  to the cells  led to pyrogen formation.  Intravenous injection of bone-mar row pyrogen in- 
duced a brief  febrile react ion,  typical of endogenous pyrogens,  with the highest peak recorded  after 30 min and 
terminat ing after 2 h (Fig. 1A). 
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Fig.  1. Pyrogenic  act ivi ty  of superna tan t  a f ter  incubation of bone m a r r o w  
cel ls .  Dose injected 2 ml /kg .  A) InCubation in med ium No. 199 with 15% 
s e r u m :  a) with pyrogenal ,  b) without pyrogenal ;  B) incubation with p y r o -  
genah a) in 0.85% NaCI solution with 15% se rum,  b) in med ium No. 199 
without s e rum .  Absc i s sa ,  t ime,  in h; ordinate,  r i s e  of body t e m p e r a t u r e  
(in ~ Ar row indicates  t ime of injection. Ver t ica l  l ines r e p r e s e n t  con-  
fidence l imits ;  number  of an imals  in pa ren theses .  

The opt imal  conditions for  pyrogen production were  found to be incubation of the cel ls  in med ium No. 199 
with the addition of 15% homologous s e r u m .  Much less  pyrogen was l ibera ted  during incubation of bone m a r r o w  
cel ls  in 0.85% NaC1 solution with 15% s e r u m  or in med ium No. 199 without the addition of s e r u m  (Fig. 1B). 

Bone m a r r o w  cel ls ,  like the leukocytes  of the blood, can thus produce endogenous pyrogen in the p r e s -  
ence of additional s t imulat ion.  Compared  with c i rcu la t ing  blood cel ls ,  which l ibera te  adequate amounts  of 
pyrogen during incubation in 0.85% NaCI solution with the addition of 15% se rum,  bone m a r r o w  cel l s  r equ i r e  
a m o r e  enr iched  incubation medium in order  to produce endogenous pyrogen.  D i s c o v e r y  of the fac t  of endog- 
enous pyrogen  fo rmat ion  by  bone m a r r o w  cel l s  sugges ts  that they par t ic ipa te  in the fo rma t ion  of endogenous 
pyrogen and in the m e c h a n i s m  of fever  in the intact  o rgan i sm also.  In pa r t i cu la r ,  these res 'ul ts  shed light on 
the cause  of development  of f ever  in agranulocytos i s ,  when the functional s ta te  of the c i rcu la t ing  leukocytes  is 
cons iderably  weakened [3, 8, 9]. In such cases  the reac t ion  is probably  media ted  through the fo rmat ion  of 
endogenous pyrogen not by the leukocytes  of the blood, but by the r e s e r v e  of bone m a r r o w  cei ls .  
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