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A032 influenza vaccine caused an i nc rea se  in the content of the M type of l ac ta te  dehydrog-  
chase  (LDH) i soenzymes  and a dec r ea se  in the f rac t ion  of the H-type  in the l i v e r  of in- 
fected mice ,  in harmony with views regard ing  the depress ion  of r e s p i r a t o r y  m e t a b o l i s m  
in the ce l l s  in influenzal infection. The g r ea t e s t  changes in the s t ruc tu re  of the LDH iso-  
enzyme spec t rum  coincided in t ime  with the max imal  development  of the toxic man i fes t a -  
tions in the mice .  P r e l i m i n a r y  injection of in ter feronogenic  Newcast le  d i sease  v i rus  into 
the mice  reduced the effect  of the influenza v i rus  on the composi t ion  of LDH i soenzymes  
in the l i v e r  ce l l s .  

Lac ta te  dehydrogenase  (LDH; EC 1 .1 .1 .27)  i soenzymes  of the H type a r e  adapted for  aerobic ,  and 
those of the M type fo r  anaerobic  m e t a b o l i s m  in the cell  [5, 8, 9]. Cor re la t ion  has been  es tabl i shed between 
the intensity of r e s p i r a t o r y  m e t a b o l i s m  and the composi t ion  of LDH i soenzymes  in the ce l l s  of var ious  t i s -  
sues  [4, 6, 7]. The i soenzyme composi t ion  of LDH thus re f lec t s  the specif ic i ty  of the energy  m e t a b o l i s m  
of the cell .  

Exper iments  in v i t ro  [1] have shown that influenza v i rus  s t imula tes  the r e s p i r a t o r y  function of cel ls  
r e s i s t an t  to it and inhibits r e sp i r a t i on  in suscept ib le  infected cel ls .  The degree  of inhibition of r e sp i r a t ion  
depends on the vi rulence of the v i rus .  Consider ing the different  ro les  of the LDH i soenzymes  in r e s p i r a -  
to ry  metabo l i sm,  it would evidently be useful to study the c h a r a c t e r  of act ion of v i ruses ,  differing in the i r  
v i rulence and toxicity,  on the LDH isoenzyme s p e c t r u m  in ce l l s  of animal  origin.  

The object  of this invest igat ion was to study the i soenzyme composi t ion  of LDH in the l i ve r  of mice  
infected with a highly toxic s t r a in  of type A032 influenza v i rus  and a lso  with the Vic tor ia  s t r a in  of Newcastle  
d i sease  v i rus  (NDV), which does not cause  apprec iab le  toxic mani fes ta t ions  in mice .  

EXPERIMENTAL METHOD 

Albino mice  weighing 16-18 g were  used. Influenza or  toxemia  was produced by int ravenous injection 
of 1 ml  (108 EIDs0) of A032 influenza v i rus .  Res is tance  to the toxic act ion of the v i rus  was produced in the 
mice  by induction of endogenous in te r fe ron  by intravenous injection of 0.5 ml al lantoic NDV with a t i t e r  of 
108 TCIDs0 24 h before  inject ion of the influenza v i rus .  Mice receiving the in te r feronogen (NDV) only a lso  
were  used  in the expe r imen t s .  The an imals  were  decapitated 6, 24, and 48 h a f t e r  injection of the v i ruses .  

The l i ve r  was r insed  to r emove  blood and homogenates  p r e p a r e d  f r o m  it in physiological  sal ine (1 �9 3 
w/v)  were  centr i fuged at  800 g for  10 min.  The supernatant  was t r ea ted  with an equal volume of a 0.5% 
solution of Tr i ton-X-100  made up in 0.1 M po ta s s ium phosphate buffer ,  pH 7.4; the suspens ion  was kept at  
4~ for  1 h and then centr i fuged for  20 rain at 12,000 g. The i soenzyme composi t ion  of LDH in the s u p e r -  
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Fig. 1. Composit ion of LDH iso- 
enzymes in l iver  of mice infected 
with influenza and Newcastle dis- 
ease v i ruses .  1-5) Relative pe r -  
centages of five i soenzymes re-  
spectively. I) Normal; II-IV) in- 
jection of NDV and decapitation 
6, 24, and 48 h later ,  respectively;  
V-VII) injection of A032 and de- 
capitation 6, 24, and 48 h later ,  
respectively;  VIII, IX) injection 
of NDV +A032 and decapitation 
24 and 48 h later .  

natant was determined by disc e lee t rophores is  in polyacrylamide 
gel. The Conditions of e lec t rophores is  and the methods used for 
staining and densi tometry and for determination of protein af ter  
e lec t rophores is  were described previously [2]. 

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

Five LDH isoenzymes were c lear ly  detected in the l iver  of 
the intact mice (Fig. 1). They were present  in the following rela-  
tive percentages:  LDH 1 7.5 *0.4, LDH 2 10"0.55,  LDH 3 10.5 ~-0.6, 
LDHr 16"0.9,  LDH 5 56=~2.7. Injection of NDV into the animals led 
to a decrease  in the content of the H type of i soenzymes (LDHt, 
LDH2) and to an increase  in the LDH 4 and LDI-I 5 fract ions.  These 
changes were significant 6 h af ter  injection of NDV. The c leares t  
changes in the spect rum occur red  af ter  24 h and they still pers is ted 
a f te r  48 h (Fig. 1). _4032 influenza virus had a more  marked action, 
although analogous in charac ter ,  on the isoenzyme composit ion of 
LDH. The content of the LDHt fract ion in the l iver  cells was sharply 
reduced 6 h af ter  infection of the mice with influenza virus.  This 
f ract ion could no longer  be detected af ter  24 h, while af ter  48 h the 
LDH 2 fract ion had disappeared and the content of the LDH~ fraction, 
containing equal numbers  of M and H subunits, was reduced by 2.5 
t imes  compared with the control.  

Changes in the LDH isoenzyme spec t rum in the mouse l iver  
toward an increase  in the content of "anaerobic" and a decrease  in 
the content of "aerobic"  fo rms  of the enzyme, produced by influenza 
virus and NDV are  thus in harmony with view regarding the inhibi- 

tion of r e sp i ra to ry  metabol ism in the l iver  during virus infection. Differences between the action of the 
two vi ruses  were purely quantitative: the highly toxic influenza virus caused more  severe  disturbances of 
the LDH spect rum.  It is important  to note that the greates t  changes in the isoenzyme composit ion of LDH, 
occurr ing  48 h af ter  injection of A032, coincided in t ime with the maximal development of the toxic mani-  
festations in the mice during influenzal infection [3]. Changes in the resp i ra to ry  function of the cells  are  
evidently linked both with reproduct ion of the virus in sensit ive cells and with the toxic action of the virus 
on the body as a whole. 

The diminution of the effect of A032 virus on the LDH isoenzyme spec t rum if injected 24 h afterNDV 
(Fig. 1) can be explained by the protect ive action of NDV against  viral  toxieosis.  
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