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Tobacco  Mosaic  Virus Inhibit ion by Bark Extracts  

Several  p l an t  virus inhib i tors  have  been  repor ted  to  be 
p resen t  in the  d i f ferent  pa r t s  of p lan t s  t b u t  no a t t en t i on  
was pa id  to  the  inh ib i to ry  ac t iv i ty  of juices f rom p lan t  
barks.  This inves t iga t ion  is concerned  wi th  the  inhib i t ion  
of tobacco  mosaic  virus w i th  t he  ba rk  ex t rac t s  of some 
plants .  

Culture of tobacco  mosaic  virus  used was  ma in t a ined  
in sys temical ly  infected Nieotiana tabacum L. var. W h i t e  
Burley p lan t s  were kep t  in insec t -proof  cages. Inocu lum 
was p repared  by  gr inding diseased tobacco  leaves in a 
m o r t a r  and  the  juice was expressed  by  squeezing the  pulp  
th rough  musl in  c lo th  and  di lu ted  1:10 wi th  dist i l led 
wa te r  and  kep t  a t  0 ~ The inhib i tor  p repara t ions  were 
made  b y  homogeniz ing  small  pieces of fresh and cleaned 
barks  wi th  an equal  weight  of dist i l led wa te r  in a war ing  

Effect of bark extracts on the infection by tobacco mosaic virus 

Treatments of tobacco mosaic Average No. of 
virus w~th bark extracts lesiot~s/half-leaf 

Artocarpus heterophyllus Lamk. 36.4 
A. lakoocha Roxb. 0 a 
A zadiraehta indica L. 0 a 
Butea monosperma (Lain.) Kuntze 61.5 
Callistemon lanceolatus D C. 2.2 a 
Ficus bengalensis L. 1 a 
F. elastics Roxb. 0 a 
17. rumphii Blum. 0 a 
Eriobotrya japonica Lindle. 0 a 
Mangi/era indies L. 35.6 
Morus alba Bureau. 52.6 
Plumeria rubra L. 2.7 a 
Psidium guayava L. 0 a 
Pyrus communis L. 2 a 
Syzygium ]ambolana F.B.I. 0 a 
Tamarindus indica L. 0 a 
Distilled water (control) 56.7 

a Significant at 0.1 level. 

Blender .  Juices f rom these  homogena te s  were expressed 
t h ro u g h  several  layers  of musl in  c loth and  tes ted  as in- 
hibi tors .  The inh ib i to ry  effect  of ba rk  ex t rac t s  was 
de t e rmined  by  compar ing  the  infec t iv i ty  of equal  vo lumes  
of tobacco  mosaic virus  and  dist i l led wa te r  (control) w i th  
equal  vo lumes  of tobacco  mosaic  virus and  inhibi tor ,  by  
the  local lesion me t h o d .  The mix tu res  were  rubbed  af ter  
10 min  of mixing  on the  Chenopodium amaranticolor Coste 
et  R e y n  leaves. 5 repl ica tes  were t a k e n  for each  t r e a t m e n t .  
Each  mi x t u r e  was inocula ted  on 17 half- leaves and  the  
half- leaves al loted to  each t r e a t m e n t  were  d i s t r ibu ted  
among  p lan t s  so as to form a r andomized  block. Carbo- 
r u n d u m  powder  was  dus ted  on leaves before  inocula t ion 
and  inoculat ions  were made  wi th  fore-f inger  wet  w i th  
inoculum. The resul ts  of tobacco  mosaic  virus  inhib i t ion  
b y  the  b a r k  ex t r ac t s  are ind ica ted  in t he  Table.  

Resul t s  of the  Table  indicate  t h a t  t he  ex t rac t s  f rom the  
barks  of Artocarpus lahoocha, Azadirachta indica, Ficus 
elastics, F .  rumphii ,  Eriobotrya japonica, Ps id ium guayava, 
Syzygium jambolana, Tamarindus indies, inac t iva tes  the  
ac t iv i ty  of tobacco  mosaic  virus total ly,  while  the  ex t rac t s  
of o the r  barks  are also inh ib i tory  up to a cer ta in  pe rcen t -  
age. F u r t h e r  work  on the  na tu re  and  ac t iv i ty  of inhib i tors  
in the  ba rk  ex t rac t s  is in progress  2. 

Zusammen/assung.  Die b ek an n t e  H e m m w i r k u n g  von  
G ew eb eex t r ak t en  alas Pf lanzente i len  auf die u  
wicklung (Infekt iosi t / i t  ?) wird erg~nzt  durch  Un te r su -  
chungen  fiber h e m m e n d e  Wi rkungen  yon  Borkenex t r ak -  
ten.  Es  wurden  Pf l anzen  mi t  und  solche ohne  h e m m e n d e  
Wi rkung  ihrer  B o r k e n e x t r a k t e  gefunden.  
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I F. C. BAWDEN, Adv. Virus Res. 2, 31 (1954). 
The author is thankful to Prof. K. S. BHARGAVA for his encourage- 
ment and facilities. 

P R O  E X P E R I M E N T I S  

Detect ion of Nerve Cells by a His tochemica l  Technique  

A special s ta in ing t echn ique  has  been  designed in order  
to  ob ta in  a specific and  c o n s t a n t  demons t r a t i on  of nerve  
ceils in the  au tonomic  nervous  sys tem.  This  m e t h o d  is 
based  upon  the  h is tochemica l  reac t ion  for t he  de tec t ion  
of N A D H - d i a p h o r a s e  ac t iv i ty  1 w i th  n i t ro -BT as e lectron 
acceptor .  

Thin-wal led organs (e.g. mouse  u r i n a r y  bladder)  or 
organs whose nervous  s t ruc tu res  are no t  far  below the  
ex te rna l  surface (e.g. the  in tes t ina l  canal  of small  ani- 
mals, as regards  the  Auerbach ' s  plexus) can  be s ta ined  
in toto.  In  order  to  get  a t h inne r  wall, it  m a y  be useful 
to  s t r e t ch  ~he organs  dur ing  sampl ing  by  in ject ing saline 
solut ion under  low pressure.  Af te r  sampling,  the  organs  
m u s t  be frozen as soon as possible on dry  ice for several  
minu tes ;  in a i r t igh t  vessels the  samples  m a y  be s tored  

a few days  ei ther  a t  dry  ice t e m p e r a t u r e  or in a freezer 
a t  - -70  ~ Af te rwards  the  specimen is al lowed to reach  
room t e m p e r a t u r e  and  kep t  s t r e t ched  dur ing  t h awing  
under  s a tu r a t ed  mois ture .  The organ is t hen  d ipped  
di rec t ly  in to  the  subs t r a t e  solut ion S, and  incuba ted  for 
10-30 min  a t  room t e m p e r a t u r e  w i th  gent le  agi ta t ion.  
The react ion,  which  gives direct  s taining,  m a y  be visual ly 

1 A.G.E. PEARSI~, Theoretical and Applied Histochemistry (Churchill, 
London 1960). 
The simplest and one of the most suitable incubating medium 
was prepared as follows: Nitro-BT (0.5 mg/ml) 5 ml, 0.1M phos- 
phate buffer at pH 7.3 5 ml, HtO 10 ml, NADH 10 mg. This must 
be prepared immediately before use. 
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Fig. 1. Adult rat  cecum. Auerbaeh's plexus. Nerve cells of various 
size are heavily stained in this in toto preparation of the muscle 
coat. • 140. 

Fig. 3. Adult guinea-pig rectum. In toto preparation of the muscle 
coat. The ganglia of the Auerbach's plexus, each containing several 
nerve cells, are easily detected. • 39. 

Fig. 2. New-born rat stomach. A number of small-sized nerve cells 
of the Auerbaeh's plexus are apparent in this in toto preparation 
of the muscle coat. • 125. 

Fig. 4. lduman rectum. Diagnostic intraoperative test. In this sec- 
tion of the muscle coat, tanger~tial to the external surface, a iarge 
nmnber of nerve cells is observed, x 45. 

c o n t r o l l e d  u n d e r  t h e  d i s s e c t i o n  m i c r o s c o p e ,  a n d  i t  is 
s t o p p e d  b y  i m m e r s i o n  o f  t h e  s a m p l e  in  10%) n e u t r a l i z e d  
f o r m a l i n .  A f t e r  a 24 -h  f i x a t i o n  in  f o r m a l i n ,  t h e  s p e c i m e n  
is t r i m m e d  i n t o  f r a g m e n t s ,  d e l a m i n a t e d  w h e n  n e c e s s a r y ,  
a n d  m o u n t e d  in  g l y c e r i n e  je l ly .  

T h e  e n z y m e  a c t i v i t y  is so  h i g h  w i t h i n  n e r v e  cell  b o d i e s  
t h a t  t h e y  s t a i n  a l w a y s  n m c h  ea r l i e r  t h a n  a n y  o t h e r  
e l e m e n t s  of  t h e  s u r r o u n d i n g  t i s s u e s  ( F i g u r e  1). N o t  o n l y  
m a t u r e  n e r v e  cell  b o d i e s  of  l a r g e  v o l u m e  a n d  t y p i c a l  
o u t l i n e  a re  s t a i n e d  b u t  a l so  s m a l l  n e r v e  cel ls  w i t h  s c a r s e  
c y t o p l a s m ,  a s  o b s e r v e d  e.g. in  t h e  a u t o n o m i c  n e r v o u s  
s y s t e m  of  n e w b o r n  a n i m a l s  ( F i g u r e  2). T h e  s u b s t r a t e  
p e n e t r a t i o n ,  w i t h i n  t h e  i n c u b a t i o n  t i m e  g i v e n  a b o v e  a n d  
a f t e r  t h e  f r e e z i n g  t r e a t m e n t ,  is in  t h e  r a n g e  o f  m o r e  t h a n  
100 [, o f  t h i c k n e s s .  

O r g a n s  w i t h  t oo  t h i c k  wal ls ,  w h i c h  c a n n o t  be  t r e a t e d  
in  t o to ,  a re  p r o c e s s e d  as  fo l lows :  a f t e r  f r e e z i n g  on  d r y  
ice, fo l lowed  b y  p a r t i a l  t h a w i n g ,  m i c r o t o m i c  s e c t i o n s  a re  
p r e p a r e d ;  d u e  to  t h e  h i g h  p e n e t r a t i o n  of  t h e  s u b s t r a t e ,  
t h e s e  s e c t i o n s  m a y  wel l  be  1 0 0 - 2 0 0  t* t h i c k ;  t h e  s e c t i o n s  
a r e  t h e n  d i p p e d  i n t o  t h e  m e d i u m  w h e r e  t h e  r e a c t i o n  c a n  
be  v i s u a l l y  p u r s u e d ,  a n d  f u r t h e r  t r e a t e d  as  a b o v e  i nd i -  
c a t ed .  

To  s u m m a r i z e ,  t h i s  t e c h n i q u e  a l l o w s  a spec i f i c  a n d  
r e l i ab l e  d e m o n s t r a t i o n  of  t h e  n e r v e  cel ls  o f  t h e  a u t o n o m i c  
n e r v o u s  s y s t e m .  W h e n  e m p l o y e d  on  o r g a n s  in  to to ,  i t  
a l l ows  c o u n t i n g  o f  t h e  n e r v e  cel ls  a o v e r  l a rge  s u r f a c e s  

( F i g u r e  3) ; m o r e o v e r ,  a v e r y  p r e c i s e  m e a s u r e m e n t  of  t h e  
o u t l i n e  of  e a c h  n e r v e  cell  c a n  be  a c h i e v e d  w h i c h  l e a d s  
t o  e a s y  e v a l u a t i o n  of  t h e  cell  v o l u m e .  S u c h  a m e t h o d ,  
e a s y  a n d  q u i c k  to  p r e p a r e ,  c a n  be  p r o p o s e d  as  a d i a g n o s t i c  
i n t r a o p e r a t i v e  t e s t ,  w h e n  t h e  p r e s e n c e  o r  t h e  a b s e n c e  o f  
n e r v e  cel ls  m u s t  be  a s c e r t a i n e d  ( F i g u r e  4)4. 

Riassunto. V i e n e  d e s c r i t t o  u n  p r o c e d i m e n t o  i s t o c h i -  
m i c o  di  u t i l e  i m p i e g o  p e r  l ' e v i d e n z i a z i o n e  e il c o n t e g g i o  
di  ce l lu le  n e r v o s e ,  p a r t i c o l a r m e n t e  in  a l c u n i  d i s t r e t t i  de l  
s i s t e m a  n e r v o s o  a u t o n o m o .  P e r  l ' a l t a  p e n e t r a b i l i t A  de l  
s u b s t r a t o  6 pos s ib i l e  a p p l i c a r e  il m e t o d o  s u  p r e p a r a z i o n i  
in  t o t o  ed  a v e r e  q u i n d i  u n a  e l e v a t a  p r e c i s i o n e  ne l l e  d e t e r -  
m i n a z i o n i  de l  n u m e r o  e de l  v o l u m e  del le  ce l lu le  n e r v o s e .  
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