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E f f e c t  o f  F u n g a l  M e t a b o l i t e s  o n  C o l o n i z a t i o n  o f  F u n g i  o n  N u t r i e n t  A g a r  f r o m  S o i l  I n o c u l a  

D u r i n g  t h e  r h i z o s p h e r e  s t u d y  o f  A n d r o g r a p h i s  p a n i c u -  

l a t a  N e e s ,  a m e d i c i n a l  p l a n t ,  t h e  a u t h o r s  n o t e d  t h a t  a 
s m a l l e r  n u m b e r  o f  f u n g i  c o l o n i z e d  t h e  r h i z o s p h e r e  a n d  
r h i z o p l a n e  t h a n  t h e  n o n - r h i z o s p h e r e .  F u n g i  o n  r h i z o p l a n e  
w e r e  m o r e  r e s t r i c t e d  t h a n  in  r h i z o s p h e r e .  T h e  r e a s o n  m a y  
p r o b a b l y  b e  a t t r i b u t e d  t o  t h e  a n t a g o n i s t i c  e f f e c t  o n  t h e  
m i c r o b i a l  p o p u l a t i o n  of  t h e  r h i z o s p h e r e .  D i x  1 r e p o r t e d  
t h a t  t h e  c o m p e t i t i o n  a m o n g  m o s t  o i  t h e  r h i z o s p h e r e  f u n g i  
w a s  r e d u c e d  w h e n  d e a d  b e a n  r o o t  s u b s t r a t e  h a d  b e e n  
p r e c o l o n i z e d  b y  o n e  o f  t h e  p o t e n t i a l  a n t a g o n i s t s .  DWlVEDI 
a n d  GARRETT ~ s t u d i e d  t h e  f u n g a l  c o m p e t i t i o n  i n  a g a r  

C u r v u l a r i a  l u n a t a ,  F u s a r i u m  c u l m o r u m ,  w h i t e  s t e r i l e  m y c e -  
l i u m  a n d  d a r k  s t e r i l e  m y c e l i u m  w e r e  g r o w n  in  250 m l  p y -  
r e x  c o n i c a l  f l a s k  i n  C z a p e k ' s  l i q u i d  c u l t u r e .  E q u a l  s ize  o f  
a g a r  d i s c s  f r o m  t h e  m a r g i n  o f  1 - w e e k - o l d  c o l o n i e s  w e r e  
i n o c u l a t e d  in  t h e  r e s p e c t i v e  c u l t u r e  f l a s k s .  T h e  f l a s k s  w e r e  
i n c u b a t e d  fo r  10 a n d  20 d a y s  a t  2 5 ° C  a n d  t h e r e a f t e r  l i-  
q u i d  c u l t u r e s  f i l t e r e d  i n  s t e r i l e  f l a s k s  t h r o u g h  a b a c t e r i a -  
p r o o f  f i l t e r .  5 m l  o f  m e t a b o l i t e  o t  e a c h  f u n g u s  w e r e  a d d e d  
t o  15 m l  f r e s h l y  p r e p a r e d  a n d  s t e r i l i z e d  b u t  coo led  
(35 °C) C z a p e k ' s  a g a r  m e d i u m .  1 m l  o f  t h e  r h i z o s p h e r e  so i l  
s u s p e n s i o n  of  t h e  t e s t  p l a n t  w a s  p o u r e d  i n t o  t h e  s t e r i l i z e d  

Table I. Effect of metabolites supplied by 10-day-old cultures on the % occurrence of rhizosphere fungi 

Name of fungi C M N 13 T A C1 F W D 

Group I 
Sterile phycomycete 2 1 . . . . . . . .  
BotryodipZodia  theobromae 1 - - 2 . . . . . .  

Pes ta lozz ia  sp. 1 . . . . . . .  1 - 
A sperg i l lus  cand idus  1 2 . . . . . . . .  

Sp i car ia  s i lvat ica 1 - 2 . . . . . . .  

V e r t i c i l l i u m  terrestre 1 - - - 1 . . . . .  

P a p u l a r i a  sphaerosperma  1 . . . . . . . . . .  

H u m l c o l a  gr isea 1 . . . . . . . . .  

F u s a r i u m  o x y s p o r u m  1 - 2 . . . . . . .  

M y r o t h e c i u m  r o r i d u m  1 . . . . . . . .  

Neoeosmospora  vas in /ec ta  1 - 6 . . . . . . . .  

Group II 
A s p e r g i l l u s  s p u l h u r e u s  1 - 3 . . . .  3 - 2 

P a e c i l o m y c e s  [us i sporus  2 - 2 . . . . .  4 - 

F u s a r i u r a  ro seum i - 2 . . . .  3 - 3 

Sclero~ium sp. 3 2 - - 2 - - 4 - 

Group III  
M ~ c o r  tu teus  4 1 - 11 1 - - 3 - 5 
P h o m a  gIomerata 2 - - 2 1 - - 3 3 6 

T r i c h o d e r m a  l i g n o r u m  2 1 - - 1 1 1 - 4 - 

A sperg i l lus  s ydowi  1 1 . . . . .  3 1 2 

A .  l uchuens i s  10 16 - - 13 - 11 - 20 - 
C u r v u l a r i a  l u n a t a  1 - 2 2 - - - 2 1 - 

F u s a r i u m  poae  8 - 2 - 4 - 2 - - 3 

F .  chIam, y d o s p o r u m  3 2 - - 3 - 5 - 3 - 

Group IV 
R h i z o p u s  n igr icans  3 1 3 - £ 1 1 3 1 3 

A s p e r g i l l u s  ] lavus  4 6 11 - - 1 6 1 1 2 
A .  lerreus 3 - 9 9 2 1 1 18 1 6 
A .  niger  22 20 5 8 16 22 27 2 21 8 
P e n i c i l l i u m  c i t r i n u m  2 3 3 2 1 2 - 2 4 - 

F u s a r i u m  c u l m o r u m  5 25 20 8 2 2 - 18 10 18 
White sterile mycellum 2 1 3 - 6 2 1 - 1 - 
Dark  sterile mycelium 6 - 2 2 5 - 10 - 5 - 

Total number  of species 31 14 16 9 15 8 10 12 17 11 

C, control; M, M u c o r  lu teus ;  N ,  Neocosmospora  vasin]eeta;  B ,  Bo t r yod ip lod ia  theobromae;  T, T r i c h o d e r m a  l i g n o r u m ;  A ,  A s p e r g i l l u s  niger;  CI, 
C u r v u l a r i a  luna ta ;  F ,  F u s a r i u m  c u l m o r u m ;  W, white sterile mycelium; D, dark sterile mycelium. 

p l a t e  c o l o n i z a t i o n  f r o m  m i x e d  so i l  i n o c u l a  a n d  f o u n d  
c e r t a i n  p e n i c i l l i a  a n d  T r i c h o d e r m a  v i r i d e  t o  h a v e  t h e  b e s t  
t o l e r a n t  c a p a c i t y .  T h e  p r e s e n t  s t u d y  w a s  d e s i g n e d  t o  
s t u d y  t h e  e f f e c t  of  m e t a b o l i t e s  o f  c e r t a i n  r h i z o p l a n e  i u n g i  
o n  c o l o n i z a t i o n  o f  f u n g a l  f l o r a  o n  a g a r  p l a t e s  f r o m  t h e  
r h i z o s p h e r e  so i l  i n o c u l a  of  t h e  t e s t  p l a n t .  
M a t e r i a l s  a n d  m e t h o d s .  N i n e  d o m i n a n t  r h i z o p I a n e  f u n g i  
v i z . ,  M u c o r  l u t e u s ,  N e o c o s m o s p o r a  v a s i n f e c t a ,  B o t r y o d i p l o -  

d i a  t h e o b r o m a e ,  T r i c h o d e r m a  l i g n o r u m ,  A s p e r g i l l u s  n i g e r ,  

P e t r i  d i s h  a n d  5 p l a t e s  f o r  e a c h  m e t a b o t i t e  w e r e  p r e p a r e d  
a s  r e p l i c a t e ,  T h e  p l a t e s  w e r e  i n c u b a t e d  a t  25 °C in  a cu l -  
t u r e  r o o m  fo r  a w e e k  a n d  t h e  % o c c u r r e n c e  w a s  c a l c u l a t e d  
o n  t h e  b a s i s  o f  f u n g i  a p p e a r i n g  i n  c o n t r o l .  

x N . J .  Dxx, Trans. Be. mycoL Soc. 52,  451 (1969). 
R. S. DwlvEnI and S. D. GARRETT, Trans.  Br. mycol. Soc. 51,  95 
(1968). 
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Table II.  Effect of metabolites supplied by 20-day-old cultures on the % occurrence of rhizosphere fungi 

1 3 6 1  

Name of fungi C M N B T A CI F W D 

Group I 
Sterile phycomycete 
BotryodipIodia theobromae 
Pestalozzia sp. 
Cephatosporium sp. 
A spergillus candidus 
Spicaria silvatica 
Verticillium terrestre 
Papularia sphaerosperma 
Humicola grisea 
Curvularia lunata 
Fusarium oxysporum 
Myrothecium roridum 
Neocosmospora vasinJecta 
Aspergiltus sulpkureus 

Group II 
A spergillus sydowi 
Paecilomyees ]usisporus 
Fusarium roseum 
Sclerotium sp. 
Fusarium poae 
F. chlamydosporum 
Aspergillus ]lavus 
Dark sterile lllyceliulil 

Group I I I  
Mueor luteus 
Phoma glomerata 
Trichoderma lignorum 
AspergiIlus luehuensis 
A. terreus 
Penicillium citrinum 
}Vhite sterile myeelium 

Group IV 
Rhizopus nigricans 
Aspergillus niger 
Fusarium eulmorum 

Total number of species 

2 . . . . . . . .  

1 . . . . . . . .  

1 . . . . .  2 - - 

1 . . . . . . .  

1 2 . . . . .  
l - - - 2 

2 - - 3 - - - 
1 . . . . . .  3 - 
1 . . . . . . . .  

1 . . . . . . .  

1 . . . . .  

I . . . . . . . .  

I . . . .  2 - - 

1 . . . . . . . .  

1 - 2 - - - 3 - .  5 

2 . . . . . .  3 - 3 - 
1 - 2 - - - 2 - 2 

3 2 - - 3 - 4 - 
8 - - - 9 - 7 - - - 

3 - - - 2 - 6 - - - 
4 - 11 . . . .  3 - 5 
6 - - - 7 - 10 - - 2 

4 - - 14 3 - 2 - 2 
2 - 6 - 3 - - 3 3 
2 2 - - 4 3 - - 2 - 

10 15 - - 7 - - 2 18 - 
3 - 6 12 2 - - 23 - 3 
2 - - - 3 5 3 3 - 
2 2 - - 7 - 6 - 2 - 

3 2 3 - 3 - - 2 2 1 
22 9 - 5 16 17 31 - 29 3 

5 31 20 - 3 - - 25 15 31 

32 8 7 3 15 2 9 11 10 10 

C, control; M, Mucor luteus; N, Neocosmospora vasin[ecta; B, Botryodiplodia theobromae; T, Trichoderma lignorum; A, Aspergillus niger; C1, 
Curvularia lunata; F, Fusarium eulmorum; ~,V, white sterile mycelium; D, dark sterile mycelium. 

Resul ts  and discussion.  M a j o r i t y  of t h e  c o m m o n l y  oc- 
c u r r i n g  f u n g i  i n  t h e  r h i z o s p h e r e  of t e s t  p l a n t  a p p e a r e d  i n  
c o n t r o l .  A c o m p a r i s o n  w a s  m a d e  b e t w e e n  t h e  ~ /  o c c u r r -  
e n c e  of  r h i z o s p h e r e  f u n g i  o c c u r r i n g  i n  c o n t r o l  a n d  i n  p r e -  

s e n c e  of d i f f e r e n t  m e t a b o l i t e s  s u p p l i e d  b y  t h e  s e l e c t e d  
r h i z o p l a n e  f u n g i .  

F u n g i  s h o w e d  d i f f e r e n t  d e g r e e s  of  t o l e r a n c e  t o  d i f f e r e n t  
m e t a b o l i t e s  s u p p l i e d  b y  t h e  s e l e c t e d  r h i z o p l a n e  f u n g i .  I t  i s  
e v i d e n t  f r o m  t h e  T a b l e s  I a n d  I I  t h a t  t h e  m e t a b o l i t e s  
u s e d  f r o m  2 0 - d a y - o l d  c u l t u r e s  p r o d u c e d  m o r e  t o x i c  e f f e c t  
o n  t h e  t o t a l  % o c c u r r e n c e  of r h i z o s p h e r e  f u n g i  i n  c o m p a r i -  
s o n  t o  m e t a b o l i t e s  t a k e n  f r o m  1 0 - d a y - o l d  c u l t u r e s .  T h e  
t o t a l  n u m b e r  of  I u n g a l  s p e c i e s  a p p e a r i n g  i n  t h e  p r e s e n c e  
of  m e t a b o l i t e s  of  2 0 - d a y - o l d  c u l t u r e s  w a s  a l s o  r e d u c e d  
c o n s i d e r a b l y .  T h e  m a x i m u m  t o x i c  e f f e c t  w a s  g e n e r a t e d  
b y  t h e  m e t a b o l i t e  of  A spergillus niger f o l l o w e d  b y  B.  theo- 
bromae, C. lunata a n d  N.  vasin[ecta. Trichoderma l ignorum 
w a s  n o t e d  t o  h a v e  t h e  b e s t  t o l e r a n t  c a p a c i t y  for  t h e  m e t a -  
b o l i t e  of A .  n.iger, a n d  w a s  i s o l a t e d  w i t h  l i t t l e  i n c r e a s e d  
f r e q u e n c y  i n  t h e  m e t a b o l i t e  of 2 0 - d a y - o l d  c u l t u r e s .  R .  
nigricans,  A .  [lavus, A .  terreus, P .  c i tr inum,  F.  cu lmorum 

a n d  w h i t e  s t e r i l e  m y c e l i u m  s h o w e d  h i g h  d e g r e e  of  t o l e r -  
a n c e  t o  t h e  1 0 - d a y - o l d  m e t a b o l i t e s  of  A .  niger. O n l y  3 
s p e c i e s  v iz . ,  M .  h, teus, A .  terreus a n d  A .  niger w e r e  f o u n d  
t o  h a v e  t h e  b e s t  t o l e r a n t  c a p a c i t y  for  t h e  m e t a b o l i t e  of  
B. theobromae t a k e n  f r o m  2 0 - d a y - o l d  c u l t u r e s  b u t  9 f u n g a l  
s p e c i e s  w e r e  o b s e r v e d  t o  h a v e  t o l e r a n c e  for  m e t a b o l i t e s  
f r o m  1 0 - d a y - o l d  c u l t u r e s .  S i m i l a r  t o  t h e m  t h e  m e t a b o l i t e  
of  C. lunata  w a s  a l s o  v e r y  t o x i c  a n d  o n l y  9 s p e c i e s  c o u l d  
g r o w  in  t h e  p r e s e n c e  of 10- a n d  2 0 - d a y - o l d  c u l t u r a l  f i l t r a t e s .  
F u n g i  h a v i n g  t h e  b e s t  t o l e r a n t  c a p a c i t y  w e r e  F. poae, F .  
chIamydosporum, A .  niger, P .  c i t r inum.  W h i t e  s t e r i l e  m y c e -  
I i u m  a n d  d a r k  s t e r i l e  m y c e l i u m  h a d  l i t t l e  e f f e c t  on  t h e  % 
o c c u r r e n c e  of  f u n g i .  8 1 %  of  t h e  t o t a l  f u n g a l  p o p u l a t i o n  
c o u l d  a p p e a r  i n  t h e  p r e s e n c e  of  2 0 - d a y - o l d  c u l t u r e  f i l t r a t e .  

S e v e r a l  f u n g i  w e r e  s t i m u l a t e d  b y  t h e  e f f e c t  of  m e t a b o -  

l i t e s .  F u s a r i u m  culmorum,  a s e c o n d a r y  c o l o n i z e r  of  t h e  
r h i z o p l a n e  of t h e  t e s t  p l a n t  w a s  s t i m u l a t e d  i n  t h e  p re -  
s e n c e  of  M .  luteus, N .  vasinJecta, w h i t e  s t e r i l e  m y c e l i u m  
a n d  d a r k  s t e r i l e  m y c e l i u m .  M a n y  o t h e r  f u n g i  v iz . ,  A.  ]la- 
vus, A .  terreus, ~ .  luteus, w h i t e  s t e r i l e  m y c e l i u m ,  d a r k  
s t e r i l e  m y c e l i u m ,  T.  l ignorum, A .  niger, F .  roseum, P .  
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glomerata, A. luchuensis, P. citrinum, Paecilomyces ]usis- 
porus, Sclerotium sp. a n d  A. sydowi increased  in t h e i r  % 
occur rence  in  some of t h e  m e t a b o l i t e s  of t e s t  fungi .  

GARRETT $ r e p o r t e d  t h a t  t h e  ab i l i t y  of to l e rance  to  t h e  
t ox in  of m e t a b o l i t e s  b y  o t h e r  o r g a n i s m s  is d i r ec t ly  r e l a t e d  
to  t h e  c o m p e t i t i v e  s a p r o p h y t i c  ab i l i ty ,  n i x  x r e p o r t e d  
t h a t  some f r e q u e n t l y  occur r ing  fungi  in  r h i zos phe r e  suc-  
c u m b e d  to  a n t a g o n i s m  a n d  d id  n o t  a p p e a r  on  t h e  roo t  sur-  
face. Resu l t s  in  t h e  p r e s e n t  s t u d y  d e m o n s t r a t e  t h a t  t h e  
p ionee r  colonizers  as  well  as  s e c o n d a r y  a n d  l a t e  colonizers  
of rh izop lane ,  w h i c h  h a v e  more  to l e rance  c a p a c i t y  to  t h e  
m e t a b o l i t e s  p roduced  b y  t h e  coex i s t ing  fungi ,  h a v e  con-  
s ide rab le  ef fec t  o n  t he  biological  e q u i l i b r i u m  of t h e  rh i -  

zosphere.  T h u s  t he  q u a n t i t y  of se lec t ive  a n t a g o n i s t  in- 
f luences  t h e  co lon iza t ion  of r oo t  surface  a n d  t he  rh izo-  
sphere  if n o t  en t i re ly ,  t h e n  to  a g r ea t  degree.  

R.  S. D w ~ v ~ m  a n d  K. P. S~N~H ~ 

Botany Department, Banaras Hindu University, 
Varanasi-5 (India), 27 August 1970. 

S. D. GARRRTT, Biology o] Root-Inlecling Fungi (Cambridge Univ. 
Press 1956) t, p. 293. 
Grateful thanks are due to Prof. R. MtSR~, Head of the Botany 
Department, Ior facilities and Dr. R. Y. Ro~ for suggestions. 

Effect of Act inomycin D on the Multiplication of the Infectious Pancreatic Necrosis  Virus of Trout  

A c t i n o m y c i n  D, wh ich  b locks  a l l  D N A - d i r e c t e d  I~NA 
synthes i s ,  i nh ib i t s  t h e  r ep l i ca t ion  of D N A  viruses.  I n  ge- 
nera l ,  R N A  v i ruses  are n o t  e f fec ted  b y  c o n c e n t r a t i o n s  of 
a c t i n o m y c i n  w h i c h  i n h i b i t  ce l lu lar  R N A  syn thes i s .  T h e  
a n t i b i o t i c  does, however ,  h a v e  a n  i n h i b i t o r y  effect  on  
some R N A  viruses .  The  g r o w t h  of some  s t r a i n s  of pol io-  
v i rus  u n d e r  specia l  cu l tu re  cond i t ions  ha s  b e e n  r e s t r i c t e d  
w i t h  a c t i n o m y c i n  D t, ~ Also, t h e  m u l t i p l i c a t i o n  of some 
myxov i ruse s ,  i nc lud ing  in f luenza  vi rus ,  a p p e a r s  to  be  in-  
h i b i t e d  b y  r e l a t ive ly  low c o n c e n t r a t i o n s  of a c t i n o m y c i n  
a d d e d  a t  ea r ly  t i m e s  a f t e r  in fec t ion  b u t  n o t  a t  l a t e r  
t i m e s  ~-s. The  i n h i b i t i o n  of r eov i rus  r ep l i ca t i on  b y  ac t ino-  
m y c i n  a p p e a r s  to  be  c o n c e n t r a t i o n  d e p e n d e n t .  R e o v i r u s  
t y p e  3 r ep l i ca t i on  in L cells  is i n h i b i t e d  b y  1 -2  ~g ac t ino -  
m y c i n  pe r  m l :  a n d  v i ru s  f o r m a t i o n  r e m a i n s  sens i t i ve  to  
i n h i b i t i o n  t h r o u g h o u t  m o s t  of t h e  r ep l i ca t i ve  cycle s How-  
ever,  lower  c o n c e n t r a t i o n s  of a c t i n o m y c i n  (0.5 ~g/ml) ,  
wh ich  reduce  cell  R N A  s y n t h e s i s  b y  m o r e  t h a n  90%,  
a p p a r e n t l y  h a v e  no  i n h i b i t o r y  e f fec t  on  r eov i rus  repl ica-  
t i on  9, ~o. 

A l t h o u g h  in i t i a l ly  d e s i g n a t e d  a p i c o r n a v i r u s  n - l* ,  t h e  
in fec t ious  p a n c r e a t i c  necros is  (I]?N) v i ru s  of t r o u t  h a s  re- 
c e n t ) y  b e e n  found  to  r e semble  m e m b e r s  of t h e  r eov i rus  
g r o u p  in  size a n d  m o r p h o l o g y  15,16. P r e l i m i n a r y  ev idence  
f rom s tud ies  in  our  l a b o r a t o r y  ind ica t e s  t h a t  t h e  R N A  of 
I P N  v i rus  is no t  d o u b l e - s t r a n d e d  a n d  t h e  v i ru s  is, t he re -  
fore n o t  a r eov i rus ;  however, I P N  v i rus  was found  to  h a v e  
a n  effect  on  m a c r o m o l e c u l e  s y n t h e s i s  in  t h e  in fec ted  cel l  
t h a t  is r e m a r k a b l y  s imi la r  to  t h a t  r e p o r t e d  for  t he  reovi-  
ruses  (upub l i shed  da ta ) .  On ly  one r e p o r t  of t he  ef fec t  of 
a c t i n o m y c i n  D on I P N  v i rus  ha s  a p p e a r e d :  MALSBERGER 
a n d  CER11~I 1. r e p o r t e d  t h a t  a c t i n o m y c i n  D, a t  a c o n c e n t r a -  
t i on  of 2.0 ~g/ml,  r e su l t ed  in a g r ea t e r  t h a n  99% inh ib i -  
t i o n  of I P N  v i rus  in  r a i n b o w  t r o u t  gonad  cell  cu l tures .  T h e  
r e p o r t  p r e s e n t e d  here  descr ibes  s tud ies  to  d e t e r m i n e  if, 
a m o n g  o t h e r  s imilar i t ies ,  I P N  v i rus  r e sembles  r eov i rus  
in  i t s  s ens i t i v i t y  to  a c t i n o m y e i n  D. 

M o n o l a y e r  cu l tu res  of t he  r a i n b o w  t r o u t  gonad  (RTG-2)  
cell l ine  iv, p r o p a g a t e d  a t  22°C, were e m p l o y e d  as t h e  h o s t  
sys tem,  w i t h  t h e  m a i n t e n a n c e  m e d i u m  be ing  E a g l e ' s  mi -  
n i m u m  essen t ia l  m e d i u m  w i t h  E a r l e ' s  b a l a n c e d  sa l t s  solu- 
t i on  a n d  s u p p l e m e n t e d  w i t h  2 %  fe ta l  calf  se rum.  Ac t ino-  
m y c i n  D (Calbiochem,  Los  Angeles ,  Calif. 90054) was  
s to red  in  a m b e r  v ia l s  as  a n  aqueous  s tock  (200 ~tg/ml) f r o m  
w h i c h  t h e  des i red  c o n c e n t r a t i o n  was  m a d e  in  m a i n t e n a n c e  
m e d i u m .  

T h e  s a m e  s tock  of R T G - 2  p r o p a g a t e d  I P N  v i r u s  (Dry  
Mills s t ra in)  was  used t h r o u g h o u t  t h i s  work.  V i rus  a c t i v i t y  
was  a s sayed  b y  i n f ec t i v i t y  t i t r a t i o n s  of  s u p e r n a t a n t  a n d  

cell  f r ac t ions  son ica t ed  for  1 ra in  a t  20 ke/sec (Sonic  Dis-  
m e m b r a t o r ,  Quig ley-Roches te r ,  Roches te r ,  N.Y.) .  Infec-  
t i v i t y  t i t r a t i o n s  were m a d e  in Micro-Tes t  I I  t i s sue  cu l tu re  
p la t e s  (Fa lcon  Plas t ics ,  Los  Angeles ,  Cal ifornia)  u s ing  a 
m i c r o - t i t r a t i o n  t echn ique .  I n f e c t i v i t y  t i t e r s  are  expressed  
in T C I D d s  as ca l cu la t ed  b y  t h e  m e t h o d  of I~EED a n d  
MUI~NCtt ~s. 

T h e  effect  of va r ious  c o n c e n t r a t i o n s  of a c t i n o m y c i n  D 
on  I P N  v i ru s  m u l t i p l i c a t i o n  is s u m m a r i z e d  in T a b l e  I. As 
shown,  t h e  p r o d u c t i o n  of in fec t ive  I P N  v i rus  in  R T G - 2  
cells was  i n h i b i t e d  b y  more  t h a n  99% in t h e  p resence  of al l  
c o n c e n t r a t i o n s  of a c t i n o m y c i n  t e s t ed .  A d d i t i o n a l  exper i -  
m e n t s  d e m o n s t r a t e d  t h a t  t h e  i n h i b i t i o n  of I P N  v i r u s  does  
n o t  r equ i re  c o n t i n o u s  exposure  to  a c t i n o m y c i n .  S imi l a r  de-  
grees of i n h i b i t i o n  of t h e  v i ru s  were  o b s e r v e d  in  cu l t u r e s  
w h i c h  h a d  b e e n  p r e t r e a t e d  w i t h  a c t i n o m y c i n  1 or  2 h p r io r  
to  infec t ion ,  w a s h e d  free of r e s idua l  an t ib io t i c ,  a n d  incu-  
b a t e d  in  n o r m a l  m a i n t e n a n c e  m e d i u m .  

T h e  re su l t s  p r e s e n t e d  in  T a b l e  I I  i n d i c a t e  t h a t  t h e  in-  
h i b i t o r y  a c t i o n  of a c t i n o m y c i n  D invo lves  a s t ep  v e r y  
ea r ly  in  t he  r ep l i ca t i ve  process  of I P N  vi rus .  P r e t r e a t m e n t  
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