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EMRICI-I and  ULLRICH 9 showed t h a t  d i a m o x  i n h i b i t e d  
h u m a n  swea t  f low ra te .  T h e y  sugges ted  t h a t  i t  was t he  
t r a n s p o r t  process  respons ib le  for  the  p r o d u c t i o n  of t he  
' p r i m a r y  swea t '  t h a t  was inh ib i t ed .  SCHULTZ e t  al. ~0 a n d  
MARTINEZ e t  a1.11 found  f rom m i c r o p u n c t u r e  s tud ies  of 
h u m a n  swea t  g lands  a n d  r a t  s u b m a n d i b u l a r  g lands  t h a t  
t he  ' p r i m a r y  secre t ion '  f o rmed  in the  g l o m e r u l u m  a n d  t he  
acini  r e spec t ive ly  h a d  a p lasma- l ike  compos i t i on  w i t h  
chlor ide  as t he  d o m i n a t i n g  anion.  

The  m a r k e d  i n h i b i t i o n  of t h e  secre tory  r a t e  found  in 
the  p r e s e n t  work  can  t h u s  n o t  be  exp la ined  b y  a mere  
i n h i b i t i o n  of b i c a r b o n a t e  f o r m a t i o n  in t he  acini,  b u t  
could be  exp la ined  b y  an  i n h i b i t i o n  of LUNDBXRG'S~ 
'chlor ide  p u m p ' .  

P rev ious  unsuccessful  a t t e m p t s  b y  o the r s  12 to i n h i b i t  
s a l i va ry  secre t ion w i t h  d i a m o x  h a v e  p r o b a b l y  been  due  
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Fig. 3. The  t ime course  of inh ib i t ion  in e x p e r i m e n t  No. 42 of bo th  
sec re to ry  po ten t i a l s  a n d  sec re to ry  ra te .  Each  cross r epresen t s  one 
sec re to ry  po ten t ia l .  • - s e c r e t o r y  po ten t i a l ;  t--~ = s a l i va ry  f low 

ra te .  

to  t he  e m p l o y m e n t  of too smal l  a dose, a n d  t o  t he  fac t  
t h a t  t h e  m a x i m a l  i n h i b i t i o n  does n o t  occur  u n t i l  a b o u t  
5 h a f t e r  i n t r a v e n o u s  a d m i n i s t r a t i o n  of d iamox.  

Zusammen/assung. Es wird  eine H e m m u n g  der  Spei- 
che l f luss ra te  ill der  S u b m a n d i b u l a r i s d r i i s e  de r  K a t z e  
d u r c h  den  K o h l e n s / * u r e a n h y d r a t a s e h e m m s t o f f  Ace tazo l -  
amid  h e r v o r g e r u f e n  u n d  gle ichzei t ig  eine H e m m u n g  der  
s ek re to r i schen  P o t e n t i a l u n t e r s c h i e d e  f iber Azinuszel l -  
m e m b r a n e  gemessen.  Die S e k r e t i o n s h e m m u n g  liesse sich 
d u r c h  die H e m m u n g  der  s ek re to r i s chen  Po ten t i a l e ,  die 
ein Mass f f r  e inen  a k t i v e n  A n i o n e n t r a n s p o r t  ist, erkl/ iren.  
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Effect  of A c t i n o m y c i n  D o n  Mice  I n f e c t e d  w i t h  
the  L a c t a t e  D e h y d r o g e n a s e  V i r u s  1 

Fol lowing  infec t ion  of mice w i t h  the  l ac t a t e  dehyd ro -  
genase (LDH) v i rus  2, t he re  is a v i r emia  and  an  e l eva t ion  
in p l a s m a  L D H  a c t i v i t y  wh ich  pers is ts  for weeks or 
m o n t h s  un t i l  d e a t h  a,4. A l t h o u g h  s tudies  h a v e  been  re- 
po r t ed  to ind ica te  t h a t  the  increase  in e n z y m e  ac t i v i t y  is 
due to  an  impa i red  ra t e  of p l a s m a  L D H  clearance,  r e l a t ed  
p e r h a p s  to an  effect  of the  v i rus  on t he  hos t ' s  ret iculo-  
endo the l i a l  sy s t em 5-7, t he re  is r ecen t  ev idence  to sugges t  
t h a t  t he  m e c h a n i s m  of e n z y m e  e leva t ion  m a y  also involve  
an  increase  in t he  in f lux  of endogenous  L D H  in to  t he  
plasmaS,  ~ i n  an  a t t e m p t  to  o b t a i n  add i t i ona l  i n f o r m a t i o n  
r e l e v a n t  to  these  possibil i t ies,  expe r i m en t s  were in i t i a t ed  
to d e t e r m i n e  t he  effect(s) of ce r t a in  me tabo l i c  i nh ib i to r s  
on mice infec ted  w i t h  the  L D H  virus.  This  p a p e r  will 
descr ibe  resul ts  o b t a i n e d  in s tudies  w i th  a c t i n o m y c i n  D. 

Materials and methods. A d u l t  C57BL/Fg  mice, we igh ing  
18-20 g, received an  i n t r a p e r i t o n e a l  in jec t ion  (0.1 
ml /mouse)  of 107.0 IDs0/ml of virus.  1 h a f te r  infect ion,  
the  an ima l s  were in jec ted  i.p. w i th  a c t i n o m y c i n  D (10 
#g/mouse)  dissolved in equa l  p a r t s  of e t h y l  a lcohol  and  
p h o s p h a t e - b u f f e r e d  sal ine (PBS),  p H  7.2. For  controls ,  
28 in fec ted  mice received an  i.p. in jec t ion  of the  so lven t  
(0.1 ml /mouse) .  Blood was collected b y  ta i l  b leed ing  f rom 

e x p e r i m e n t a l  and  con t ro l  an ima l s  a t  i n t e rva l s  of f rom 
24 h to 3 weeks a f te r  t r e a t m e n t ;  t he  p l a s m a  L D H  ac- 
t i v i t y  of each sample  was d e t e r m i n e d  as descr ibed  pre-  
v ious ly  TM. P l a s m a  samples  were t h e n  pooled (4 speci- 
mens/pool) ,  accord ing  to t r e a t m e n t  and  t i m e  a f te r  
infect ion,  and  frozen a t  - - 3 0 ~  Af te r  thawing ,  serial  
t enfo ld  d i lu t ions  of the  p l a s m a  pools were p r epa red  in 
cold P B S  and  inocu la ted  i.p. (0.1 ml /mouse)  in to  rec ip ien t  
animals .  Tes t  mice were bled 1 week a f te r  inocu la t ion  and  
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t h e i r  p l a s m a  L D H  leve l s  d e t e r m i n e d  1~ I n f e c t i v e  t i t e r s  
w e r e  c a l c u l a t e d  b y  t h e  m e t h o d  of  REED a n d  MUENCH11. 

4 g r o u p s  of  m i c e  w e r e :  (a) i n j e c t e d  w i t h  a c t i n o m y c i n  D 
(10 # g / m o u s e )  a t  1 h a f t e r  i n f e c t i o n ;  (b) i n f e c t e d  o n l y ;  
(c) i n j e c t e d  w i t h  a c t i n o m y c i n  D (10 # g / m o u s e )  o n l y ;  a n d  

Table I. Plasma virus titers in mice treated with actinomycin D 1 h 
after infection 

IDs0/ml (log 10) 

Time Experimental Control 
after 
infection No. 1 No. 2 No. 1 No. 2 

24 h 10.0 10.0 10.0 10.3 
48 h 9.5 10.0 8.0 8.5 
72 h 8.5 8.5 7.5 8.0 
96 h 9.0 8.0 7.5 7.5 

120 h 8.5 8.0 7.5 6.5 
1 week 8.0 7.5 7.3 6.5 
2 weeks 7.0 7.0 6.8 6.5 
3 weeks 7.0 6.5 7.0 6.5 

Table II. Hasma  lactate dehydrogenase (LDH) levels in mice treated 
with actinomycin D 1 h after infection 

Plasma LDH (U/ml) 

Time ExperimentaD Control b 
after 
infection Range Mean Range Mean 

24 h 1400- 3300 1950 700-1700 1450 
48 h 2700- 4400 3550 2000-2800 2400 
72 h 4600- 8400 6200 2900-3700 3400 
96 h 4700- 9800 6150 2400-4300 3400 

120 h 5400-10,800 7400 3800-5600 4550 
l week 5200- 9900 7050 2500-4900  3700 
2 weeks 3300- 4700 4000 3200-4300 3750 
3 weeks 2900- 5200 4250 3100-4900 3850 

Values shown for each time interval represent a compilation of data  
from 16-30 animals, b Values shown for each time interval represen~ 
a compilation of data from 8-12 mice. 

(d) n o t  t r e a t e d .  24 h l a t e r ,  5 0 %  of  t h e  a n i m a l s  in  e a c h  
g r o u p  r e c e i v e d  i .p.  6500 U of  h o m o l o g o u s  m u r i n e  LDI-I  
o b t a i n e d  f r o m  C 5 7 B L / F g  m o u s e  e r y t h r o c y t e s  as  de -  
s c r i b e d  p r e v i o u s l y %  T h e  m i c e  we re  b l e d  a t  i n t e r v a l s  
t h e r e a f t e r  a n d  t h e  L D H  a c t i v i t y  in  e a c h  p l a s m a  s a m p l e  
w a s  d e t e r m i n e d .  M e a n  p l a s m a  e n z y m e  a c t i v i t i e s  in  an i -  
m a l s  n o t  i n j e c t e d  w i t h  m o u s e  L D H  w e r e  s u b t r a c t e d  f r o m  
t h e  m e a n  l eve l s  o b s e r v e d  in  i n j e c t e d  mice .  T h e  f i gu re  ob-  
t a i n e d  w a s  d i v i d e d  b y  t h e  n u m b e r  of  u n i t s  of  h o m o l o g o u s  
L D H  a d m i n i s t e r e d ;  t h i s  v a l u e  w a s  t h e n  s u b t r a c t e d  f r o m  
100 t o  g i v e  a n  e s t i m a t e  of  t h e  % L D H  c l e a r e d  in  e a c h  
g r o u p  a t  e a c h  of  t h e  t i m e  i n t e r v a l s  t e s t e d .  

Results. T a b l e  I s h o w s  t h a t  v i r u s  t i t e r s  were  1 -1 .5  
l o g a r i t h m s  h i g h e r  d u r i n g  t h e  p e r i o d  o f  48 h to  1 w e e k  in  
m i c e  i n j e c t e d  w i t h  a c t i n o m y c i n  D 1 h a f t e r  i n f e c t i o n  t h a n  
in  i n f e c t e d  a n i m a l s  n o t  t r e a t e d  w i t h  t h i s  a n t i b i o t i c .  S ince  
h i g h  i n t e r f e r o n  t i t e r s  h a v e  b e e n  r e p o r t e d  in  t h e  p l a s m a  
of  m i c e  24 h a f t e r  i n f e c t i o n  12, a n  i n h i b i t i o n  of  i n t e r f e r o n  
p r o d u c t i o n  b y  a c t i n o m y c i n  D la a p p e a r s  to  be  a l i ke ly  
e x p l a n a t i o n  fo r  t h i s  f i n d i n g .  A n  a l t e r n a t i v e  p o s s i b i l i t y ,  
t h a t  t h e  i n c r e a s e  in  v i r u s  t i t e r s  w a s  d u e  to  a d e l a y  in  a n t i -  
b o d y  p r o d u c t i o n  c a u s e d  b y  a c t i n o m y c i n  9 14, is i n c o n -  
s i s t e n t  w i t h  r e c e n t  e v i d e n c e  to  i n d i c a t e  t h a t  n e u t r a l i z i n g  
a n t i b o d i e s  a r e  n o t  d e m o n s t r a b l e  in  m o u s e  p l a s m a  u n t i l  21 
d a y s  a f t e r  L D H  v i r u s  i n f e c t i o n ' S .  

I n  a d d i t i o n  t o  t h e  i n c r e a s e  in  v i r u s  t i t e r s ,  m i c e  i n j e c t e d  
w i t h  a c t i n o m y c i n  D 1 h a f t e r  i n f e c t i o n  h a d  p l a s m a  L D H  
l eve l s  w h i c h  w e r e  a p p r o x i m a t e l y  2 t i m e s  h i g h e r  t h a n  
t h o s e  o b s e r v e d  in  c o n t r o l  a n i m a l s  24 h to  1 w e e k  p o s t -  
i n o c u l a t i o n  ( T a b l e  I I ) .  I t  w o u l d  a p p e a r  t h a t  t h e  h i g h e r  
e n z y m e  leve l s  c a n  be  a c c o u n t e d  for  o n  t h e  b a s i s  of  a n  
i m p a i r e d  r a t e  o f  p l a s m a  L D H  c l e a r a n c e ,  s i n c e  h o m o l o g o u s  
m o u s e  L D H ,  i n t r o d u c e d  b y  i n t r a p e r i t o n e a l  i n j e c t i o n ,  w a s  
c l e a r e d  m o r e  s l o w l y  f r o m  t h e  p l a s m a  of  i n f e c t e d  a c t i n o -  
m y c i n - t r e a t e d  m i c e  t h a n  f r o m  t h e  p l a s m a  of  i n f e c t e d  
a n i m a l s  n o t  t r e a t e d  w i t h  t h i s  d r u g  (Tab l e  I I I ) .  T h e  pos -  
s i b i l i t y  r e m a i n s ,  h o w e v e r ,  t h a t  t h e  e l e v a t i o n  in  e n z y m e  
a c t i v i t y  a lso  i n v o l v e d ,  a t  l e a s t  in  p a r t ,  a n  i n c r e a s e  in  t h e  
i n f l u x  of  e n d o g e n o u s  L D H  i n t o  t h e  p l a s m a  r e l a t e d  to  t h e  
i n c r e a s e  in  v i r u s  p r o d u c t i o n .  A t  p r e s e n t ,  t h e  e v i d e n c e  is 
n o t  s u f f i c i e n t  t o  p e r m i t  a c o n c l u s i o n .  

Rdsumd. C h e z  la s o u r i s  t r a i t 6 e  a v e c  de  l ' a c t i n o m y c i n e  D, 
1 h a p r ~ s  i n j e c t i o n  de  v i r u s  L D H ,  ]a q u a n t i t 6  de  l ' e n z y m e  
L D H  d u n s  le p l a s m a  s a n g u i n  e t  le t a u x  de  v i r u s  s o n t  
61ev6s. Ces  r 6 s u l t a t s  s o n t  d i s c u t 6 s  a u  p o i n t  de  v u e  d ' u n e  
i n h i b i t i o n  p o s s i b l e  d ' i n t e r f e r o n e  e t  d u  m e c h a n i s m e  res -  
p o n s a b l e  de  l ' a u g m e n t a t i o n  de  la  q u a n t i t 6  de  l ' e n z y m e  
L D H .  

Table III. Clearance of lactate dehydrogenase (LDH) from the 
plasma of normal and infected mice treated with actinomycin n 

% homologous LDH cleared~ 
Time 
after Infected ActinomyciI1- Infected Not 
injection actinomycin- treated only treated 
(h) treated only 
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24 23 65 68 80 
48 40 93 91 97 
72 52 100 94 100 
96 73 100 98 100 

120 94 - 100 - 
144 100 - 100 - 
168 100 - - - 

Each % represents a conlpilation of data from 8-12 mice in 2 
separate experiments. 
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