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Af te r  7 weeks o~ cul ture ,  smal l  d rops  of exuda t e s  
a p p e a r  to  be p r e sen t  on  t he  surface of callus g rown on t he  
b e n z y l a d e n i n e  m e d i u m  b u t  no t  on  t he  k i ne t i n  one. The  
exuda te s  were t a k e n  off w i t h  a micropipe t ,  e lu ted  w i t h  
2 d r o p s  of w a t e r  and  essayed for two  d imens iona l  p a p e r  
c h r o m a t o g r a p h y  (PC). T he  so lven t  benzene-ace t i c  acid- 
w a t e r  B z A W  ( 6 : 7 : 3  u p p e r  layer)  was used for t he  f i rs t  
d imens ion  a n d  2% acet ic  acid (2% HOAc) for t he  second.  
The  c h r o m a t o g r a m s  were sp rayed  w i t h  d iazot ized  p-  
n i t roan i l ine  to  visual ize  phenol ics .  S t a n d a r d  c o m p o u n d s  
were used for  compar i son ,  and  the  i d e n t i t y  of coniferyl  
a lcohol  was  conf i rmed  b y  U V  spec t ra l  ana lys i s  in t h e  
presence  of d iagnos t ic  reagents .  

Results and discussion. Two d imens iona l  PC of c rude  
e x u d a t e s  showed  the  presence  of 4 m a j o r  phenols ,  T h e y  
were successively  pur i f ied  b y  PC a n d  one of t h e m  s h o w e d  
iden t ica l  Rf  va lues  in  5 so lvents  w h e n  co - ch roma to -  
g r aphed  w i t h  s t a n d a r d  coniferyl  alcohol. T he  Rf  va lues  
are :  B z A W :  0.60. H O A c :  0.67. I s o p r o p a n o l - a m m o n i a -  
w a t e r  (10:1:1)  : 0.77. Bu tano l - ace t i c  ac id -wa te r  ( 4 : 1 : 5  
u p p e r  layer)  : 0.82. P r o p a n o l - e t h y l  a c e t a t e - w a t e r  (7 : 1 : 2) : 
0.93. 

Also b o t h  s t a n d a r d  a n d  n a t u r a l  subs t ances  a b s o r b  a t  
sho r t  U V  l a m p  a n d  give t he  same U V  s p e c t r u m :  a max i -  
m u m  a t  265 n m  in m e t h a n o l ;  and  in a lka l ine  m ed ium,  a 
m a x i m u m  a t  290 n m  a n d  a shoulder  a t  315 nm.  The  
c o m p o u n d  was  ident i f ied  as coniferyl  alcohol.  

Sect ions  of t he  t i ssues  g rown on k i ne t i n  m e d i u m  
con t a in  a large n u m b e r  of nodules  of t r a che id s  as revea led  
b y  sa f r an in - fa s t  green  a n d  polar ized l igh t  microscopy.  
Tissues  g rown on  b e n z y l a d e n i n e  were m u c h  less l ignified. 
These  resul t s  seem to  be  in accordance  w i t h  those  of 
SARGENT a n d  SKooG e w ho  r epo r t ed  an  increase  of l ignin  
b iosyn thes i s  in  tobacco  t issue cu l tu re  w h e n  k i n e t i n  was 
added  to  t h e  med i um .  

The  occurrence  of conifer in  in the  sap of m a n y  g y m n o -  
spe rms  he lped  to  e s t ab l i sh  a t h e o r y  t h a t  l ignin  is fo rmed  
f rom i ts  ag lycon  coniferyl  a lcohol  a n d  i t  is a p p a r e n t  t h a t  
t h e  oxidase  respons ib le  for t he  d e h y d r o g e n a t i v e  poly- 
mer i za t ion  of l ignin precursors  is exclus ively  pe rox idase  7. 

N u m e r o u s  s tudies  o n  l ign i f i ca t ion  h a v e  d e m o n s t r a t e d  a 
d i r ec t  r e l a t ion  b e t w e e n  perox idase  levels and  l ignifica- 
t ion  s. On  t he  o the r  h a n d ,  in  e x p e r i m e n t s  w i t h  t i ssue  
cu l tu res  g rown w i t h  g r o w t h  regu la to r s  i t  can  be  seen t h a t  
t he  m e d i u m  on  w h i c h  t h e  cu l tu res  ar  e g rown can  change  
t he  p a t t e r n  of enzymes  responsib les  of l igni f ica t ion  9, x9 

On  t he  bas is  of our  resul ts ,  t h e  k n o w n  role of pe rox idase  
in l ign i f ica t ion  as well  as t he  role of g r o w t h  regu la to r s  on 
e n z y m a t i c  ac t iv i ty ,  a m e c h a n i s m  m a y  be  p r e s e n t  for 
which ,  in t he  callus of C. sativa grown on benzy l aden ine  
m e d i u m ,  lower p r o d u c t i o n  of pe rox idase  m u s t  occur  t h a n  
in those  g rown on k ine t in ,  because  t he  po lymer i za t i on  of 
coni fery l  a lcohol  w i t h  b e n z y l a d e n i n e  t r e a t m e n t  appea r s  
to  be  re ta rded .  

T h e  n e x t  s tep  of our  work  wil l  be  t he  s tud 'y of perod ixase  
a c t i v i t y  in  t he  callus of C. sativa w h e n  t h e y  are g rown on 
b o t h  k ine t i ne  a n d  benzy laden ine .  

Resumen. Alcohol  coniferi l ico rue ident i f icado  de los 
exudados  produc idos  por  callos de Castanea sativa Mill. 
cu l t ivados  in v i t ro ,  or ig inados  de cot i led6n.  
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P a r t h e n i n :  A G r o w t h  I n h i b i t o r  B e h a v i o u r  in  D i f f eren t  O r g a n i s m s  

P a r t h e n i n ,  a s e sqn i t e rpene  l ac tone  of t he  pseudo-  
gua ianol ide  class i so la ted  f rom Parthenium hysterophorus 
Linn. ,  (Asteraceae) ,  is a n  i n h i b i t o r  of seedl ing g r o w t h  in 
a crop p l a n t  Eleusine coracana (Linn.) Gae r tn .  Var .  
P o o r n a  1. T h e  p r e s e n t  s t u d y  deals  w i t h  i ts  b e h a v i o u r  in  
ce r t a in  phases  of two  fungi  such  as - sporang ia l  ge rmina -  
t i on  a n d  zoospore  m o t i l i t y  in  Sclerospora graminicola 
(Sacc.) Shroet .  a n d  conid ia l  d e v e l o p m e n t  in  - A spergillus 
]Iavus Link. ,  in  o rder  to  f ind  o u t  w h e t h e r  th i s  in-  
h i b i t o r  does exercise t h e  same  p r o p e r t y  in  o thers .  - 
P a r t h e n i n  samples  were o b t a i n e d  f rom KANCHAN 1 who  
ha s  i so la ted  t h e m  in he r  r ecen t  work.  P a r t h e n i n  was 
dissolved in 0 .1% e t h y l  a lcohol  wh ich  was n o t  tox ic  to  
t e s t  organisms.  A p p r o p r i a t e  m e d i a  for  t e s t  o rgan i sms  a n d  
c o n c e n t r a t i o n  of p a r t h e n i n  a d o p t e d  in t h e  e x p e r i m e n t  
were used as g iven  in t h e  Table .  Leaves  of Pennisetum 
typhoides S. a n d  H.,  in fec ted  b y  t he  d o w n y  mi ldew 
fungus  S. graminicola were collected,  surface  s ter i l ized 
w i t h  0 .2% chlor ine  w a t e r  a n d  washed  in s ter i l ized 
dist i l led water .  The  leaves  were cu t  in to  pieces, f loa ted  
on  w a t e r  w i t h  t h e i r  abax i a l  surface  u p w a r d s  in a pe t r i d i sh  
l ined w i t h  mo i s t  f i l te r  p a p e r  a n d  k e p t  ove rn igh t .  N e x t  
morn ing ,  spo rang i a  were sc raped  f rom t he  a b a x i a l  surface  
of leaf  b i t s  whi le  zoospores  were o b t a i n e d  b y  sowing t he  

spo rang ia  in dis t i l led w a t e r  for  1/2 h. Sporang ia  and  
zoospores  were sepe ra t e ly  t r a n s f e r r e d  to a dis t i l led w a t e r  
d rop  on micro  glass sl ides k e p t  for  con t ro l  and  expe r imen t .  
I n  t he  expe r imen t ,  t h e y  were t e s t e d  aga ins t  p a r t h e n i n .  
F o r  cu l t u r i ng  A. [lavus, m e t h o d s  c i ted b y  GARBUTT a n d  
BARTLETT 2 were followed. M e d i u m  w i t h  p a r t h e n i n  was 
s ter i l ized before  i nocu la t i on  of t h e  fungus.  R o o m  t em-  
p e r a t u r e  was b e t w e e n  23 and  30~ whi le  c o n d u c t i n g  
these  expe r imen t s .  I n  con t ro l  S. graminicola zoospores 
were re leased f rom t h e  spo rang i a  a f t e r  30 min .  The  
zoospore swam for 20-30  m i n  a n d  s u b s e q u e n t l y  gave  rise 
to  ge rm tubes .  Zoospores  were re leased f rom the  sporangia ,  
s w a m  for 2-3  m i n  b u t  e v e n t u a l l y  d i s in tegra ted .  The  
resu l t s  revea l  t h a t  p a r t h e n i n  a t  t h e  c o n c e n t r a t i o n  of 
500 m g  in 1 ml  of e t h y l  a lcohol  + 1,000 ml  of dis t i l led 
w a t e r  i nh ib i t s  spo rang ia l  g e r m i n a t i o n  in 1/2 h a n d  
zoospore m o t i l i t y  in  2-3  rain.  A t  t h e  same  c o n c e n t r a t i o n  
a n d  even  more  (i.e., u p t o  1,000 mg),  i t  n e v e r  p r o d u c e d  
a n y  vis ible  i n h i b i t o r y  response  in t h e  conid ia l  deve lop-  
m e n t  of A. [lavus. The  resu l t s  were  f u r t h e r  con f i rmed  b y  
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Organism tested Phase Parthenin concentration Duration Result 

Sclerospora Sporangia 500 rag/1 ml 95 % ethyl alcohol/ 1 h 
graminicola and Zoospores a 1000 ml distilled water 

Aspergillus Conidia 500 mg/1000 mg/1 ml 95% ethyl alcohol/ 1 week 
]lavus 30 g maltextract/5 g peptone/15 g agar/ 

1000 ml distilled water 

After 30 rain, control zoospores were 
released from the sporangia, swam 
for 20-30 rain and subsequently gave 
rise to germ tubes, while experimen- 
tal, zoospores were released from the 
sporangia, swam for 2-3 min but 
eventually disintegrated. 

No visual difference in growth and 
sporulation from the control 

�9 The term sporangial germination means the release of zoospores and their subsequent germination. 

r ep ea t i n g  t h e  e x p e r i m e n t .  T h e  s i t u a t i o n  c lear ly  impl ies  
t h a t  an  i nh ib i to r  to  an  o r g a n i s m  does n o t  exercise  t he  
s a m e  a c t i v i t y  in other .  In S. graminicola, t he  r a t e  of in- 
h ib i t ion  of spo rang ia l  g e r m i n a t i o n  by  p a r t h e n i n  is h igh ly  
s ign i f ican t  (p (0 .001) .  

Moreover ,  s l igh t  a n t i b a c t e r i a l  and  absence  of an t i -  
l eukemic  a c t i v i t y  of p a r t h e n i n  h a v e  a l r eady  been  no t i ced  3. 
A t  t h e  s a m e  t ime,  r e sponse  to  t he  chemica l  in d i f fe ren t  
o r g a n i s m s  is seen.  In  th i s  con tex t ,  caffeic acid a n d  p- 
cou m ar i c  acid,  t h e  o the r  c o n s t i t u e n t s  of  g r o w t h  inh ib i to r s  
r epo r t ed  in P. hysterophorus, h a v e  to be checked  for t he i r  
i nh ib i t i ng  p o t en t i a l  1. 

Summary. Differen t ia l  b e h a v i o r  of a g r o w t h  inh ib i to r  
p a r t h e n i n ,  h a s  been  observed .  I t  i nh ib i t s  spo rang ia l  
g e r m i n a t i o n  an d  zoospore m o t i l i t y  in Sclerospora gramini- 

cola a n d  does n o t  exercise  t he  s a m e  a c t i v i t y  in t he  conidia l  
d e v e l o p m e n t  of Aspergillus flavus a t  t he  s a m e  or g r ea t e r  
c onc e n t r a t i on .  
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P o l y c a t i o n i c  M o d i f i e d  P o l y p e p t i d e s  E n h a n c i n g  P o l y  I:C I n d u c e d  Viral  R e s i s t a n c e  

I t  is k n o w n  t h a t  v i ra l  r e s i s t ance  of l iv ing cells a nd  
t i s sues  p r o v o k e d  b y  severa l  s y n t h e t i c  i nduce r s  can  be 
e n h a n c e d  to a g rea t  e x t e n t  b y  po lyca t ion ic  s u b s t a n c e s .  
D E A E - d e x t r a n  was  t he  f i rs t  1 and  one of t h e  m o s t  
f r e q u e n t l y  s t u d i ed  a n d  m o s t  widely  used  po lyca t ions .  
Po lyca t ion ic  s y n t h e t i c  p o l y a m i n o  acids  like poly-L- lys ine  
and  poly-L-orn i th ine ,  as well as some  o the r  po lyca t ion ic  
s u b s t a n c e s ,  h a v e  s imi la r  effects  ~, 3. 

T h e  i n v es t i g a t i on  of t he  effect  of some  po lyca t ion ic  
modi f ied  de r iva t i ve s  of p o l y g l u t a m i c  acid 4 s eemed  to be  
in te res t ing ,  s ince some  re la ted  de r i va t i ve s  be long ing  to 
t he  s a m e  g ro u p  of c o m p o u n d s  h a d  been  found  to  h a v e  
an t ibac t e r i a l  p roper t i e s  5 s imi la r  to poly-L-lysine,  a nd  
some  poss ib i l i ty  of u s ing  t h e m  t h e r a p e u t i c a l l y  6 h a d  also 
been  repor ted .  

Th e  c o m p o u n d s  used  in t he  p r e s e n t  i n v e s t i g a t i o n s  were 
p r ep a red  f ro m  p o l y - m e t h y l - e - p o l y - L - g l u t a m a t e  w i th  2- 
d i a l k y l a m i n o - e t h y l a m i n e s  as descr ibed  p r ev ious ly  4. 
These  po lyca t ion ic  macromolecu le s ,  w i th  t he  fol lowing 
cha rac t e r i s t i c  s t r u c t u r a l  u n i t s  as m a i n  c o n s t i t u e n t s ,  are 
called p o l y - D M A E - g l u t a m i n e  if R = CHa, a n d  poly-  
D E A E - g l u t a m i n e  if R = C2Hs: 

. . . .  NHCHCO . . . .  
I 
CH 2 
l 
CH~ 
I 
CONHCH2CH2NR 2 

T h e  e x p e r i m e n t s  were carr ied ou t  in m o u s e  L-929 
f ib rob las t  cells g rown  in 5 % CO 2 a t m o s p h e r e  in Pa rke r -199  
m e d i u m  s u p p l e m e n t e d  w i t h  10% of calf s e rum,  a d j u s t e d  
w i th  s o d i u m  h y d r o c a r b o n a t e  to p H  7.2. Ves icu la r  s t o m a -  
t i t i s  v i rus ,  I n d i a n a  s e ro type  (VSV) p r o p a g a t e d  in t h i s  
cu l tu re  was  u se d  for chal lenge.  Vi rus  a s s a y  was  car r ied  
o u t  on p r i m a r y  ch ick  e m b r y o  cells b y  p l a que  t i t r a t i on .  

The  e x t e n t  of t he  in f luence  of po lyca t ions  are e xp re s sed  
in ' m i n i m a l  p ro t ec t i ve  doses '  of po ly  I : C  (~zg/ml), 
n e c e s s a r y  for t he  c omple t e  p ro t ec t i on  of l0  s L-cel ls  
a g a i n s t  VSV.  To d e t e r m i n e  this ,  1-day-old  cells were 
i n c u b a t e d  a t  37~ for 12 h in 1 ml  s e r u m  free m e d i a  
c o n t a i n i n g  po lyc a t i on  in a c o n c e n t r a t i o n  of 20 tzg/ml a n d  
po ly  I : C  in dec reas ing  concen t r a t i ons .  Af t e r  wash ing ,  
t he  cells were cha l l enged  w i th  5 •  s p l a que  f o r m i n g  
u n i t s  of V S V  a n d  i n c u b a t e d  aga in  a t  37 ~ for a n  addi -  
t iona l  48 h. T h e  resu l t s  are s h o w n  in t h e  Table .  
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