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Studies on the Multipl ication of 
Lactic Dehydrogenase  Elevatin~ Agents  

Recen t ly ,  ev idence  wa s  r e p o r t e d  ~-~ to  sugges t  t h a t  t h e  
p l a s m a  of mice  in fec ted  w i t h  t h e  l ac t i c  d e h y d r o g e n a s e  
(LDH)  a g e n t  ~ con t a in s  a t  leas t  t w o  d i f f e ren t  v i ru s  pa r -  
ticles. I n  t h i s  l a b o r a t o r y  i t  was  s h o w n  t h a t  t h e  smal le r  
v i ru s  (S par t ic le)  was  n o t  r ead i ly  s e d i m e n t a b l e  b y  u l t r a -  
c e n t r i f u g a t i o n  a n d  n o t  i n a c t i v a t e d  a f t e r  i n c u b a t i o n  a t  
50°C for 60 m i n  w i t h  M MgCI~; t h e  la rger  v i rus  (L par -  
ticle) was  s e d i m e n t a b l e  a n d  i ts  h e a t  i n a c t i v a t i o n  e n h a n c e d  
b y  m a g n e s i u m  ions a. T h e  p r e s e n t  r e p o r t  will descr ibe  
s tud ies  o n  t h e  m u l t i p l i c a t i o n  of t h e s e  L D H  e l e v a t i n g  
a g e n t s  a n d  p r e s e n t  p r e l i m i n a r y  f ind ings  on  t h e  r e l a t ion-  
sh ip  b e t w e e n  t h e  two  par t ic les .  

Materials and methods. T h i r t y - s i x  C 5 7 B L / 1 0 J  mice,  ap-  
p r o x i m a t e l y  3 m o n t h s  old, rece ived  a n  i n t r a p e r i t o n e a l  
i n j e c t i o n  (0.1 m l  pe r  mouse)  of  10 *-° ID~o/mt of v i rus .  A t  
i n t e r v a l s  of  f rom 15 ra in  to  12 weeks  a f t e r  infect ion,  s e r u m  
was  col lected f rom groups  of 2-4 mice  as descr ibed  pre-  
v ious ly  ~,~, pooled,  a n d  s to red  a t  - -20°C .  Af te r  t h a w i n g ,  
a l i quo t s  (0.1 ml) of e a c h  s e r u m  s a m p l e  were  m i x e d  w i t h  
e q u a l  v o l u m e s  of  p h o s p h a t e  buf fe red  sa l ine  (PBS) ,  p H  7.2, 
of 2 M  MgCI~, t h e n  i n c u b a t e d  a t  50°C for  60 rain.  Ser ia l  
t en fo ld  d i lu t ions  of t he  t e s t  m a t e r i a l s  were  p r e p a r e d  in 
cold P B S  a n d  i n o c u l a t e d  i n t r a p e r i t o n e a l l y  (0.1 m l  pe r  
mouse)  i n to  r ec ip i en t  mice.  One  week  la ter ,  t hese  t e s t  
a n i m a l s  were  b led  a n d  t h e i r  s e rums  assayed  for  L D H  ac- 
t i v i t y  b y  t he  m e t h o d  desc r ibed  ear l ier  ~,~. I n f e c t i v e  t i t e r s  
were ca lcu la ted  b y  t he  m e t h o d  of REEo a n d  lV[u~NCH L 

Results. T h e  F igu re  shows  t h e  t o t a l  v i ru s  t i t e r  ( serum- 
P B S )  a t  i n t e r v a l s  a f t e r  infec t ion .  A l t h o u g h  v i ru s  was  
d e m o n s t r a b l e  in s e r u m  a t  15 min ,  v i rus  m u l t i p l i c a t i o n  
was  n o t  obse rved  u n t i l  6 h. T he  t i t e r  inc reased  rapid ly ,  
r e ach ing  a m a x i m u m ,  10 ~° IDso/ml,  a t  24 h,  t h e n  fell  ap-  
p r o x i m a t e l y  3 l o g a r i t h m s  to  10 ~'~ ID~0/ml b y  t h e  end  of 
t h e  f i r s t  week.  The rea f t e r ,  a m o r e  g r a d u a l  dec l ine  in  
s e rum t i t e r  was  found  w i t h  a decrease  of a p p r o x i m a t e l y  3 
l o g a r i t h m s  over  t h e  n e x t  9 weeks.  I d e n t i c a l  t i te rs ,  
10 ~-~ ID,o/ml ,  were  r eco rded  a t  11 a n d  12 weeks.  A 
s imi la r  g r o w t h  c u r v e  h a s  b e e n  r e p o r t e d  b y  NoTI~ir~s a n d  
SHOCHAT s, who  used p l a s m a  r a t h e r  t h a n  s e r u m  as t h e i r  
source  of t e s t  ma te r i a l .  

T h e  t i t e r  of S par t ic les  (serum-MgCl~) a t  i n t e r v a l s  a f t e r  
i n fec t ion  is also s h o w n  in  t h e  Figure ,  V i rus  was  r ecove red  

f rom se rum a t  15 m i n ;  v i rus  m u l t i p l i c a t i o n  was  o b s e r v e d  
a t  6 h.  T h e  m a x i m u m  t i t e r  of t h e  S par t ic le ,  107"° IDho/ml, 
was  r eached  a t  24 to  36 h, t h e n  decreased  2 l o g a r i t h m s  
over  t h e  n e x t  36 h.  D u r i n g  t h e  pe r iod  72 h t o  12 weeks  
a f t e r  inocu la t ion ,  t he  t i t e r  r e m a i n e d  essen t i a l ly  c o n s t a n t  
w i t h  e x t r e m e s  of 10 ~'° IDh0/ml a n d  105"~ IDh0/ml recorded .  

Of p a r t i c u l a r  i n t e r e s t  is t h e  f i nd ing  t h a t  t he re  was  no  
s ign i f i can t  d i f ference b e t w e e n  t h e  t o t a l  v i r u s  t i t e r  a n d  t h e  
t i t e r  of S par t ic les  a f t e r  t h e  s i x t h  week.  Th i s  o b s e r v a t i o n  
sugges ts  t h a t  b y  7 weeks  a f t e r  infect ion,  al l  L pa r t i c les  
h a v e  been  r e m o v e d  f rom the  serum.  As such,  i t  would  
a p p e a r  t h a t  i t  is t h e  S par t ic le ,  r a t h e r  t h a n  a m i x t u r e  of 
b o t h  S a n d  L par t ic les ,  w h i c h  a c c o u n t s  for  t h e  p e r s i s t e n t  
v i r e m i a  a n d  e l e v a t e d  s e r u m  e n z y m e  levels  o b s e r v e d  in 
in fec ted  an imals .  

A t  leas t  two  ques t ions  were ra ised  b y  t h e  a b o v e  f ind-  
ings :  (a) W h a t  is t h e  r e l a t i onsh ip  b e t w e e n  S a n d  L pa r -  
t ic les  ? I f  mice  were  inocu la t ed  w i t h  t e s t  m a t e r i a l s  p re -  
s u m e d  to  c o n t a i n  on ly  S pa r t i c les  (e.g. 10-12 week  
in fec ted  serum),  t h e r e  was  no  s ign i f i can t  d i f ference  be-  
t w e e n  t h e  t o t a l  v i rus  t i t e r  a n d  S pa r t i c l e  t i t e r  in  t h e i r  
s e r u m  a t  24 h a f t e r  infec t ion .  F u r t h e r ,  t h e  c h a r a c t e r i s t i c  
e l e v a t i o n  in  L D H  a c t i v i t y  was  o b s e r v e d  in  1 w e e k  sera  
f rom these  an imals .  However ,  i n fec t ive  t i t e r s  in  24 h 
s e r u m  f rom mice  in j ec t ed  w i t h  t e s t  m a t e r i a l s  p r e s u m e d  
to  c o n t a i n  on ly  L par t i c les  were s imi la r  to  t hose  r eco rded  
in  mouse  s e r u m  24 h a f t e r  a n  i n j e c t i o n  of p l a s m a  c o n t a i n -  
ing b o t h  L a n d  S par t ic les .  A l t h o u g h  severa l  e x p l a n a t i o n s  
are  poss ible  for t h e  l a t t e r  o b s e r v a t i o n ,  all ava i l ab l e  
ev idence  sugges ts  t h a t  we h a v e  n o t  ye t  o b t a i n e d  a ' pu re '  
p r e p a r a t i o n  of L par t ic les .  (b) B y  w h a t  m e c h a n i s m  is t h e  
L pa r t i c l e  r e m o v e d  f rom h o s t  s e r u m  ? Resu l t s  o b t a i n e d  in  
p r e l i m i n a r y  e x p e r i m e n t s  p r o v i d e  no  ev idence  for  t he  role  
of c i r cu la t ing  an t ibod ies .  More  de f in i t ive  i m m u n o l o g i c a l  
s tud ies  are  in  progress  ~. 

Rdsumd. O b s e r v a t i o n s  sur  la  m u l t i p l i c a t i o n  de deux  
pa r t i cu le s  d i f f6rentes  de v i rus  dans  le s6 rum de la souris  
apr~s  in fec t ion  p a r  l ' a g e n t  de L D H .  Le  fa i t  que  la  g r a n d e  
pa r t i cu le  a d i spa ru  du  s 6 r u m  sep t  s ema ines  apr~s  l ' in fec-  
t ion  sugg~re que  la p e t i t e  p a r t i c u l e  es t  r e sponsab le  de la  
v i r6mie  p e r s i s t a n t e  e t  du  t a u x  61ev6 de l ' e n z y m e  d a n s  le 
s ang  des  a n i m a u x  infect6s.  
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Total virus titer (serum-PBS) and S particle titer (serum-MgCI=) at 
intervals after infection with 108 IDholrnl. Each point represents the 

virus titration in pooled serum samples from 2 to 4 animals. 
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