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ceptors  of p h y s a l a e m i n  exis t  on t h e  T A N  n e u r o m e m b r a n e ,  
a n d  t h a t  t he  m a j o r i t y  of t he  i n h i b i t o r y  recep tors  i s 
s i t u a t e d  more  superf ic ia l ly  t h a n  t h e  e x c i t a t o r y  ones. The  
e x c i t a t o r y  effect  of p h y s a l a e m i n  is c lear ly  p r e d o m i n a n t  
to  t he  i n h i b i t o r y  effect. W e  bel ieve t h a t  t he  e x c i t a t o r y  
effect  masks  t he  i n h i b i t o r y  one, w h e n  p h y s a l a e m i n  pene-  
t r a t e s  in to  t he  d e p t h  of t he  gangl ia  and  ac ts  on t he  T A N  
e x c i t a t o r y  receptors .  Hence,  du r ing  b a t h  app l i ca t ion  of 
th i s  pept ide ,  we not ice  on ly  an  e x c i t a t o r y  effect. 

ERSPAMER et  a l )  r epo r t ed  t h a t  p h y s a t a e m i n  g rea t ly  
lowered t he  b lood pressure  of some m a m m a l s  w h e n  in- 
j ec ted  i.v. a n d  t h a t  th i s  pep t ide  s t i m u l a t e d  d i rec t ly  some 
m a m m a l i a n  s m o o t h  muscles  (large in t e s t ine  and  i leum),  
j u s t  like eledoisin G, a pep t ide  e x t r a c t e d  f rom the  pos te r ior  
s a l i va ry  g lands  of eledone. 

On t he  cen t r a l  ne r vous  sys tem,  KONISHI and  OTSUKA 7 
repor ted  t h a t  a change  of t he  v e n t r a l  roo t  p o t e n t i a l  (a 

mass  response  of neurones)  of t h e  bul l f rog sp ina l  cord  was 
s imi lar ly  caused  b y  t he  a d m i n i s t r a t i o n  of each  of t he  3 
h y p o t e n s i v e  pept ides ,  s u b s t a n c e  P, p h y s a l a e m i n  and  
eledoisin.  T h e y  a s s u m e d  t h a t  t he  c o m m o n  C- t e rmina l  
sequence  of these  t h r ee  pep t ides  r e m a r k a b l y  exci ted  sp ina l  
mo toneurones .  

W e  d e m o n s t r a t e d  in t he  p r e sen t  s t u d y  t h a t  physa l a -  
emin  h a d  effects on  t h e  exc i t ab i l i t y  of a mol luscan  g i a n t  
neurone ,  t he  TAN,  as well  as m a m m a l i a n  s m o o t h  muscles  
or a m p h i b i a n  sp ina l  cord neurones .  Of t he  vaso -ac t i ve  
pep t ides  examined ,  however ,  t he  T A N  n e u r o m e m b r a n e  
was se lect ively  sens i t ive  to  p h y s a l a e m i n e ,  unl ike  t h e  
mass  response  of t he  a m p h i b i a n  sp ina l  cord  neu rones  
obse rved  b y  KONISHI a n d  OTSUKA. 
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Summary. Fusarium oxysporum f. sp. earthami, a causa t ive  a g e n t  for t he  wil t  disease of saff lower (Carthamus tinctorius 
Linn.) ,  has  been  shown to p roduce  d iace toxysc i rpenot ,  T-2 toxin ,  fusar ic  acid a n d  l y c o m a r a s m i n  in ar t i f ic ia l  media .  
These  subs t ances  p roduced  disease syndromes ,  s imi la r  to  those  seen a f t e r  t he  n a t u r a l  infect ion,  w h e n  a d m i n i s t e r e d  
in h e a l t h y  p lan ts .  Diace toxysc i rpeno l  and  T-2 t o x i n  h a v e  been  de t ec t ed  in diseased saff lower p l an t s  a f t e r  inocu la t ing  
w i t h  t he  wi l t  pa thogen .  This  s t u d y  is t he  f i rs t  d e m o n s t r a t i o n  of v i v o t o x i c i t y  of d iace toxysc i rpenol .  

Saff lower (Carthamus tinctorius Linn.)  is a n  i m p o r t a n t  
oil seed crop c u l t i v a t e d  in severa l  S ta t e s  of India .  The  
seeds are edible and  are used ill cu l ina ry  purposes  ; t h e  oil 
cake  is used as a ca t t l e  feed. Two new diseases, viz., wi l t  
a n d  d u m p i n g  off, of safflower, su rveyed  in t h e  V a r a n a s i  
and  Mi rzapur  Dis t r ic t s  of Ind ia ,  were r epo r t ed  r ecen t ly  2. 
Tile causa t ive  a g e n t  for t he  wi l t  disease was found  here  ~ 
a n d  elsewhere a to  be Fusarium oxysporum f. sp. carthami. 
The  n a t u r e  of s u b s t a n c e  or subs t ances  respons ib le  for t h e  
p h y t o t o x i c  effects ha s  n o t  been  e v a l u a t e d  u n t i l  t h i s  
inves t iga t ion .  Since food ma te r i a l s  in fec ted  w i t h  fusar ia  
h a v e  of ten  been  found  to  con t a i n  subs t ances  wh ich  pro-  
duce h igh  m a m m a l i a n  t ox i c i t y  ~, t he  presence  of t he  t i t l e  
trusarium species in  saff lower  is also i m p o r t a n t  f rom t h e  
publ ic  h e a l t h  aspect .  The  p re sen t  i nves t i ga t i on  was design- 
ed to  isola te  a n d  s t u d y  t he  p h y t o t o x i c  subs tances ,  pro-  
duced  b y  t he  fungus  in ar t i f ic ia l  med ia  a n d  in vivo,  and  
t h e i r  adver se  effects on  t he  hos t  t issues.  

The  fungus  was col lected f rom V a r a n a s i  and  i ts  i d e n t i t y  
(IMI-166917) was conf i rmed  b y  t h e  C o m m o n w e a l t h  
Mycological  I n s t i t u t e ,  Kew, Eng land .  I t  was  g rown in 
R i c h a r d s  so lu t ion  (200 ml) in  st i l l  cu l tu re  f lasks (1 1) a t  
21~ for 21 days.  I n  a p r e l i m i n a r y  screening,  t he  effect  
of t he  cu l tu re  f i l t r a te  on saff lower seedlings was de t e rmin -  
ed. The  usua l  toxic  s y m p t o m s  p roduced  b y  t he  n a t u r a l  
in fec t ion  were man i f e s t ed  a f te r  a d m i n i s t r a t i o n  of t he  
cu l tu re  f i l t ra te .  The  p h y t o t o x i c  subs t ances  were ex t r ac t -  
ed f rom a larger  vo lume  of the  cu l tu re  f i l t r a te  (5 1) b y  
successive ex t r ac t i ons  w i t h  ch lo roform (3 1), e thy l  ace t a t e  
(3 1) and  n - b u t a n o l  (2 1). T he  res idue f rom the  ch lo roform 
ex t rac t ,  c o n t a i n i n g  severa l  t r i c h o t h e c e n e  de r iva t ives  ~, 
produced ,  in  h igh  di lut ions ,  toxic  s y m p t o m s  on safflower 
seedlings some of wh ich  were s imi lar  to  those  showed b y  

t he  cu l tu re  f i l t ra te .  Clearly, therefore ,  some more  con-  
s t i t u e n t s  in t h e  cu l tu re  f i l t r a t e  are respons ib le  for t h e  
t o t a l  toxic  s y m p t o m s .  The  search  for these  c o n s t i t u e n t s  
in t he  e t h y l  a ce t a t e  and  n - b u t a n o l  ex t r ac t s  resu l ted  in t he  
i so la t ion  of fusar ic  acid a n d  l y c o m a r a s m i n  f rom these  
ex t rac t s .  Addi t iona l ly ,  severa l  un iden t i f i ed  n i t rogenous  
c o m p o n e n t s  were de t ec t ed  in t he  l a t t e r  two  ex t rac t s .  The  
residue f rom the  E t O A c  ex t rac t ,  a pale  b r o w n  a m o r p h o u s  
solid (1.2 g), showed  3 m a j o r  n i n h y d r i n - p o s i t i v e  spots  on  
TLC (silica gel G, E. Merck, th ickness ,  0.4 mm)  a n d  P P C  
(~Vhatman No. 1) us ing  n - B u O H - A c O H - H , O  (4: 1:2) as 
t he  developer .  The  res idue was t r i t u r a t e d  w i t h  h o t  h e x a n e  
and  t h e  hexane-so tub le  p a r t  was f i l tered.  The  f i l t r a t e  was  
set  aside g iv ing  s t raw-co loured  c rys ta l s  (112 mg), m.p.  
101-102~ UV:  Im~x (E tOH)  230 (log e, 4.02), 272 n m  
(log e, 3.64); MS:  m/e 179 (M+), s ign i f ican t  f r a g m e n t  ion 
peaks  a t  m/e 135, 134, 122. These  p rope r t i e s  are  ind i s t in -  
gu ishable  f rom those  r epo r t ed  for fusar ic  acid 6. Process ing  
of t he  n - B u O H  e x t r a c t  a f forded a b r o w n  g u m  (0.8 g) 
wh ich  also showed  a n u m b e r  of p r o m i n e n t  a n d  dif fused 
n i n h y d r i n - p o s i t i v e  spots  on  TLC a n d  PPC.  The  res idue  
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Effects of secondary metabolites ~ of F. oxysporum f. sp. carthami on 
safflower seedlings 

Symptoms due to natural infection Similar symptoms shown 
recorded at : a) Cotyledonary stage upto by the 3 extractives : 
first leaf b) 2 weeks after manifestation CHC1 a (1), EtOAe (2), 
of infection ~r (3) and the culture 

filtrate (4) b 

a) Yellowish discolouration at the collar 
region which later turns brown 4 
Blackening of tap roots 2, 3, 4 
Shrievelling and crinkling of leaves 3, 4 
Bending of leaf lamina on midrib 1, 2, 4 
Rolling of leaves 3, 4 
Brown necrotic dots on leaves 1, 2, 4 

b) Chlorosis 1, 2 
Scorching of lamina (necrotic patches) 1 
Epinasty 2 
Bending of leaf lamina on midrib 1, 2 
Flacidity 1, 2 
Browning of vascular strands 1 

"At both concentrations (high and low) similar symptoms appeared; 
in case of low concentration, the onset of action was delayed. 
bEffect of the culture filtrate was determined only on eotyledonary 
seedlings. 

was dissolved ill methanol and the solution was concen- 
trated when lycomarasmin separated as microcrystals 
(66 rag), m.p. 225-228 ~ (lit. 7 m.p. 227-229~ Hydrolysis 
of this compound with I N aq. HCI, on a steam bath for 
6 h furnished glycine and aspartic acid. 

Assays were conducted with the 3 extractives at 
ordinary temperature and humidity. Two concentrations 
of each extractive (CHCIs extractive, 0.028 ag/ml and 
0.28 [xg/ml; EtOAc, 0.88 ~g/ml, 8.8 txg/ml; n-BuOH, 
0.52 vg/ml, 5.2 ag/ml) were prepared using Hoagland's 
solution for dilution. ]Each of these solutions (20 ml) was 
taken in a culture tube wrapped with black paper into 
which 1 disease-free seedling of safflower was introduced. 
Only the roots were kept immersed in solution. Hoa- 

gland ' s  solut ion was used as control .  In  ano the r  experi-  
ment ,  each of the  above solut ions (I ml) was in jec ted  to  
the  p l an t  sys t em at  the  collar region. The resul ts  are 
recorded in t he  Table.  I t  would  seem f rom the  resul ts  t h a t  
the  p h y t o t o x i c  ac t iv i ty  of t he  fungus  is no t  due to  a 
single en t i t y  b u t  due to  addi t ive  effects of the  secondary  
metabo l i t es  p roduced  in vi tro.  

The fact  t h a t  the  fungus is capable  of p roduc ing  h ighly  
toxic  subs tances  under  no t  ve ry  cri t ical  condit ions,  car- 
ries w i th  i t  the  possibi l i ty  t h a t  the  subs tances  can be 
p roduced  in the  hos t  t issues a f te r  t he  infection.  I t  has  been 
d e m o n s t r a t e d  here for the  f i rs t  t ime t h a t  t r ichothecenes ,  
which are known  to cause high m a m m a l i a n  tox ic i ty  4, 
can be t r ans loca ted  i n  the  hos t  t issues f rom the  roots.  
This s t u d y  has also establ ished,  dispell ing earlier doubts ,  
t h a t  d iace toxysc i rpenol  is indeed  a v ivotoxin .  In  order  to  
prove  this,  safflower p lan ts  were grown on steril ized soil 
infected wi th  the  fungus. Af ter  60 days,  when  d is t inc t  
disease s y m p t o m s  appeared  on the  leaf, s t em and  roots,  
the  p lan t s  were harves ted .  The individual  pa r t s  were 
washed  and  t h e n  mace ra t ed  wi th  wa te r  and chloroform 
in a h igh  speed blender.  The chloroform ex t rac t s  were 
processed in the  usual way. The residue showed the  pres-  
ence of d iace toxysc i rpenol  and  T-2 tox in  by  its fluo- 
rescence under  U V d i g h t  (short  wavelength)  on TLC, 
deve lopmen t  of purple  and violet  colours wi th  Ehr l i ch  
reagent ,  and by  the  capac i ty  to  kil l  apical  buds  of saf- 
f lower which  was followed by  the  appearance  of new shoots  
of auxi l l iary buds.  This last  effect  is ve ry  similar to  t h a t  
r epor ted  s for d iace toxysc i rpenol  on win te r  tares.  The 
amo u n t s  of the  t r i cho thecene  der iva t ives  were m a x i m u m  
in the  roots  and m i n i m u m  in the  leaves. The t rans loca t ion  
of the  t r i cho thecene  der iva t ives  Was d e m o n s t r a t e d  by  the i r  
m o v e m e n t  t h r o u g h  conduc t ive  t issues when  the  to ta l  
ch loroform ex t rac t ive  was in jec ted  or when  it was soaked 
in the  root  sys tem.  On one occasion, even when  the  myce-  
l ium was absent ,  d iace toxysc i rpenol  was isolated f rom 
seeds of safflower. 
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Summary. In  morph in ized  rabb i t s  blood lac ta te  levels are elevated.  Hype r l ac t ac idemia  pers is ts  a f ter  cessation of 
morph ine  inject ions.  This  morph ine - induced  lac ta te  accumula t ion  is comple te ly  abol ished by  s imul taneous  p ropra -  
Ilolol t r e a t m e n t .  P h e n t o l a m i n e  does no t  modi fy  the  act ion of morphine .  

In  morph in ized  animals,  b lood and  var ious  o the r  
t issues have  e leva ted  lac ta te  levels a, 4. This  indicates  a 
p ro found  change  in cellular me tabo l i sm which  migh t  be 
re la ted  to the  charac ter i s t ic  d i s tu rbances  of the  abs t inence  
syndrome.  The mechan i sm responsible  for the  hyper lac t -  
ac idemia  following morph ine  admin i s t r a t ion  is n o t  ye t  
clear. I t  is possible t h a t  i t  resul ts  pa r t i a l ly  f rom cate-  
cholamine  secret ion,  a t  least  for the  f i rs t  few inject ions.  
We have  t r ied  to  p r e v e n t  the  lac ta te  accumula t ion  which  
occurs  in morph in ized  rabb i t s  by  p r e t r ea t i ng  the  animals  
wi th  adrenoblocking  agen ts :  phen to l amine  and  p rop ran -  
olol. 

Materials and methods. Male Fauve  de Bourgogne  rab-  
b i ts  weighing 2.5 kg were used. Blood samples  were t aken  
f rom the  marg ina l  vein  of t he  ear a t  09.00 h ill 15 h- 
fas ted animals.  Morphine  hydrochlor ide  (Chaix and du 
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