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Int ravenous  injection of diphther ia  toxin into rabb i t s  caused mild hype r the rmia ,  a d i s tu r -  
bance o f t h e g e n e r a l  condition, and a s eve re  d is turbance  of coupled oxidative phosphory la -  
tion in the l i ve r  mi tochondr ia .  After  injection of d iphther ia  toxin into the l a te ra l  ventr ic le  
the genera l  condition of the rabbi t s  showed li t t le change, but the r ec t a l  t e m p e r a t u r e  was  
cons iderab ly  r a i s e d  and the ene rgy  m e t a b o l i s m  sharp ly  d is turbed in the l i ve r  mi toehondr ia .  
This con f i rms  the view that the action of diphther ia  toxin on cell  me tabo l i sm is mediated 
through the cen t ra l  neurohumora l  r egu la to ry  m e c h a n i s m s .  

Diphther ia  toxin which, in vivo, lowers  the P : O ra t io  in the l i ve r  mi tochondr ia  has been  shown not 
to affect  mi tochondr ia l  energy  me tabo l i sm  in v i t ro  [4]. A dec r ea se  in the density of phosphoryla t ion in the 
l i ve r  mi tochondr ia  also takes  place if d iphther ia  toxin is  injected d i rec t ly  into the l a t e ra l  vent r ic le  [1]. It 
has  accordingly  been  postulated that the action of d iphther ia  toxin on ene rgy  me tabo l i sm in the ce l l s  is m e -  
diated through cen t ra l  nervous  m e c h a n i s m s  and is linked with its neuro t rop ic  p rope r t i e s .  

The object  of the p resen t  invest igat ion was  to c o m p a r e  the c h a r a c t e r i s t i c s  of the r e sponse  to diph- 
t h e r i a  toxin when injected in t ravenous ly  and i n t r a c e r e b r a l l y .  

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

Male chinchi l la  rabbi t s  weighing 2.5-3 kg were  used.  Heat product ion was calculated f r o m  the oxy- 
gen consumpt ion [2]. 

Diphther ia  toxin of ba tch  No. 6 (p repared  at the Leningrad Institute of Vaccines and Sera) was  in- 
jec ted  in t ravenously  in a dose of 1.5 MLD in a volume of 1.5 ml) and also into the r ight  vent r ic le  (0.2 MLD, 
0.2 ml).  The in t r aven t r i cu l a r  injection was  given by the method of Repin and Sorokin [6]. All solutions 
w e r e  made upunder  s te r i l e  conditions in bidis t i l led p y r o g e n - f r e e  wa te r .  The animals  were  decapi tated on 
the second day a f te r  the inject ion of diphther ia  toxin, the l i ve r  was quickly r emoved  and washed in cold 
0.25 M suc rose  solution, and the mi tochondr ia  w e r e  isola ted [4]. The mi tochondr ia  were  incubated in a 
reac t ion  mix ture ,  pH 7.4 [5], for  20 min  at 30~ with a i r  as the gaseous  medium.  The ra te  of oxidation 
was  m e a s u r e d  in a Warburg  appara tus  and the ra te  of phosphoryla t ion  was calcula ted f rom the dec r ea se  in 
the concent ra t ion  of inorganic phosphorus  [8]. The quantity of oxygen absorbed  and of phosphorus  e s t e r -  
ified was ca lcula ted  in m i c r o a t o m s  (#A)/mg mitochondr ia l  prote in ,  which was de te rmined  by the b iure t  
method.  The r ec t a l  t e m p e r a t u r e  was  m e a s u r e d  by an e lec t r i c  t h e r m o m e t e r  at a depth of 5 cm during the 
5 h a f te r  inject ion of the toxin at 30-rain in te rva l s ,  again a f te r  24 h, and be fo re  decapitation~ 
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Fig, 1. Change in r ec t a l  t e m p e r a t u r e  
a f te r  in t ravenous (1) and in t raven t r i cu-  
l a r  injection (2) of d iphther ia  toxin in 
13 rabb i t s  (mean data). Ver t ica l  l ines  
show confidence l imi t s .  Ordinate,  r i s e  
of t e m p e r a t u r e  (in deg.); absc i s sa ,  
t ime  (in 11). 

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

Int ravenous  injection of diphther ia  toxin ( s e r i e s  I) in a 
dose of 1.5 MLD produced mild  h y p e r t h e r m i a  in the rabbi t s .  
(The mean  r i s e  of t e m p e r a t u r e  exceeded 0.4~ The an imals  
w e r e  l e tha rg ic ,  they would not eat ,  they los t  230 g in weight 
on the ave rage  in 24 h, and the i r  oxygen consumption fell  by 
15%. The energy  m e t a b o l i s m  of the mi tochondr ia  f r o m  the 
l i ve r  in all r abb i t s  was  s eve re ly  d is turbed a f te r  intraveno.us 
inject ion of the toxin (Table 1). The dec r ea se  in the P : O r a -  
t io when succinic or g lutamic acid was  used as the subs t ra te  
was  assoc ia ted  with a sha rp  dec r ea se  in phosphoryla t ionwhi le  
r e s p i r a t i o n  was  a lmos t  unchanged. 

After  injection of d iphther ia  toxin into the l a t e ra l  ven-  
t r i c l e  ( s e r i e s  II) the rabb i t s  did not lose weight,  they were  
a le r t ,  and they ate all  the i r  food. The i r  oxygen consumption 
was  reduced  slightly m o r e  than in s e r i e s  I (by 18%) but the i r  
r e c t a l  t e m p e r a t u r e  was  cons iderab ly  ra i sed .  For  example ,  
2 h a f te r  injection of the toxin the r ec t a l  t e m p e r a t u r e  was  
1.2~ higher  than init ial ly (Fig. 1), af ter  3.5-5 h it was  1.7- 
1.8 ~ h igher ,  and a f t e r  24 h it st i l l  r ema ined  1.3 ~ h igher .  In 
all  the expe r imen t s  there  was  a s eve re  d is turbance  of the ef-  
f ic iency of oxidative phosphoryla t ion (a dec r ea se  in P : O on 
account  of inhibition of phosphorylat ion) .  

The mild  pyrex ia l  reac t ion  to in t ravenous injection of 
d iphther ia  toxin in these  expe r imen t s  is in ha rmony  with data  
in the l i t e r a tu re  [1, 3]. The sharp  and prolonged pyrex ia l  r e -  
action to i n t r a c e r e b r a l  injection of the toxin is analogous to 
that  found a f t e r  i n t r aven t r i cu la r  injection of m i c r o d o s e s  of 
b a c t e r i a l  l ipopolysacchar ides  and of leukocytic pyrogens  [7]. 

The m e c h a n i s m  of the cen t ra l  pyrogenic  action of diph- 
t h e r i a  exotoxin r e q u i r e s  fu r the r  study. However ,  the r e su l t s  
of the p resen t  expe r imen t s  conf i rm the view that the action of 
d iphther ia  toxin on cell  m e t a b o l i s m  is media ted  through cen-  
t r a l  neurohumora l  r egu la to ry  m e c h a n i s m s .  
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