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R = 3,4-dimethoxystyryl. 

All compounds gave correct analytical data. 

p i g m e n t  f rom a fungus  desc r ibed  as Inonotus obliquus 
(Pets.)  ( ' chagi ' )  c a n  be  b r o k e n  d o w n  to  coni fery l  a n d  
s i napy l  d e r i v a t i v e s  w h i c h  i t  is t h o u g h t  de r ive  o r ig ina l ly  
f rom t h e  l ign in  of t h e  h o s t  t ree  6. W e  ourse lves  h a v e  s t ud i ed  
f r u i t - b o d y  c o n s t i t u e n t s  of Polyporus hispidus (Bull.)  Fr . ,  
a l i g n i n - a t t a c k i n g  w h i t e  r o t  w i t h  a n n u a l  b r a c k e t - s h a p e d  
frui ts ,  f ound  in B r i t a i n  a l m o s t  exc lus ive ly  u p o n  ash  t rees  
b u t  occur r ing  less se lec t ive ly  e lsewhere .  

Alcohol -so luble  p i g m e n t s  c o n s t i t u t e  u p  to  4 %  of t h e  
d r y  we igh t  of i m m a t u r e  P. hispidus f ru i t s  a n d  compr i se  
a m i x t u r e  of m e t h o x y l - f r e e  pheno l s  w i t h  a b s o r p t i o n  
m a x i m a  a t  255 a n d  370 m~z; t h e  p r inc ipa l  c o n s t i t u e n t  w i t h  
th i s  s p e c t r u m  we h a v e  n a m e d  h isp id in ,  a n d  t he  deg rada -  
r ive  and  s y n t h e t i c  rou te s  s u m m a r i z e d  he re  show i t  t o  be  
t h e  eno l l ac tone  of 3 , 4 - d i h y d r o x y c i n n a m o y l a c e t o a c e t i c  
acid (I) e As t h e  f ru i t s  m a t u r e  t h e y  b e c o m e  r a t h e r  d a r k e r  
in  co lour  b u t  m e a n w h i l e  t h e  a m o u n t  of a lcohol-soluble  
p i g m e n t  decreases  cons i de r ab l y  a n d  h i sp id in  a n d  o t h e r  
m o n o m e r i c  pheno l s  d i s a p p e a r  a l toge the r .  T h e  p i g m e n t  
becomes  po lymer i c  a n d  f i rmly  b o u n d  to  t h e  s t r u c t u r a l  
m a t e r i a l  a n d  s i m u l t a n e o u s l y  t h e  f ru i t -bodies  b e c o m e  
t o u g h e r  a n d  t h e i r  f ib rous  ' w oody '  s t r u c t u r e  more  pro-  
nounced .  Th i s  p o l y m e r i s a t i o n  a n d  ce l l -wal l -b inding  of t he  
pheno l s  is ef fected in situ b y  ox idase  enzymes ;  w a t e r  ex-  
t r a c t s  of t he  i m m a t u r e  f ru i t s  (which  d a r k e n  r a p i d l y  w h e n  
bruised)  h a v e  v e r y  s t r o n g  ca t echo t  ox idase  a c t i v i t y  a n d  
a c t i n g  on  h i sp id in  or  c rude  p i g m e n t  e x t r a c t s  b r ing  a b o u t  
r ap id  o x i d a t i v e  p o l y m e r i s a t i o n  in vitro. No g rea t  a m o u n t  
of q u i n o n o i d  m a t e r i a l  is fo rmed  b u t  t he  cha rac t e r i s t i c  
a b s o r p t i o n  s p e c t r u m  of t h e  m o n o m e r i c  p i g m e n t s  becom es  
b r o a d e r  a n d  more  diffuse.  

The  p i g m e n t e d  s t r u c t u r a l  m a t e r i a l  of m a t u r e  P. hispidus 
f ru i t s  c a n  be  descr ibed  as l ignin- l ike  in t h a t  i t  is non -  
q u i n o n o i d  a n d  resu l t s  f rom t h e  o x i d a t i v e  p o l y m e r i s a t i o n  
of s u b s t a n c e s  such  as h i sp id in  based  on  a p h e n y l p r o p a n e  
skele ton.  F r o m  p r e l i m i n a r y  resu l t s  th i s  also seems to  be  
t r ue  for va r ious  r e l a t ed  species. The  m a t e r i a l  differs  f rom 
p l a n t  l ignins  in  t h a t  t he  m o n o m e r  pheno l s  are  n o t  m e t h y l -  
a t e d  a n d  m a y  c o n t a i n  o t h e r  s t r u c t u r a l  e l emen t s  (e.g. t h e  
p y r o n e  r ing  in h ispid in) .  W h e t h e r  t he  CsC * g roup  in  
h i sp id in  is de r ived  f rom b r e a k d o w n  p r o d u c t s  of t he  hos t  
l ignin,  or  f rom m o n o m e r i c  pheno l s  of t he  h o s t  (e.g. coni-  
ferin, aesculin,  etc., in  Fraxinus), or f rom de novo syn-  
thes i s  b y  t he  fungus,  is as ye t  unce r t a in ,  b u t  i t  m a y  be  
s ign i f i can t  t h a t  v e g e t a t i v e  P. hispidus myce l ium,  w h i c h  
is n o n - p i g m e n t e d  on  m o s t  cu l t u r e  media ,  c o n t a i n s  
h i sp id in  etc.  w h e n  g rown  on b locks  of ashwood.  

Zusamrnen[assung. I n  den  F r i i c h t e n  des h 6 h e r e n  Pi lzes 
Polyporus hispidus b i lde t  s ich in situ ein l ign inAhnl icher  
Stoff  d u r c h  O x i d a t i o n - P o l y m e r i s a t i o n  v o n  P h e n o l e n  des  
P h e n y l p r o p a n t y p s ,  haup t sXch l i ch  H i s p i d i n  (I), dessert 
S t r u k t u r  als E n o l l a c t o n  de r  3 , 4 - D i h y d r o x y c i n n a m o y l -  
acetessigsAure e r k a n n t  wurde .  
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C o t t o n  W i l t  a n d  C a l c i u m  A c c u m u l a t i o n  

I n  ear l ier  c o m m u n i c a t i o n s  1,~ we h a d  discussed t he  
d e r a n g e m e n t  in meta l l i c  s t a t u s  (K, Ca, Mg, a n d  Mn) in 
w i l t - r e s i s t an t  (Co 2) a n d  wi l t - suscep t ib le  (K 2) c o t t o n  
p l a n t s  g rown  in soils i nocu la t ed  w i t h  t h e  wi l t  f ungus  Fusa- 
rium vasin[ectum. D a t a  on  t h e  p e r c e n t a g e  loss or  ga in  of 
t h e  e l e m e n t s  were p r e s e n t e d  t o g e t h e r  w i t h  f igures  for  t h e  
a c t u a l  q u a n t a  of these  in leaf  s amples  f rom 18 d a y  old 
h e a l t h y  a n d  in fec ted  p l a n t  s . F u r t h e r  cr i t ica l  s t u d y  of t he  
ca l c ium l ines revea led  t h a t ,  in  a d d i t i o n  to  t h e  c h a n g e s  in 
ca l c ium c o n t e n t  in  these  p l a n t s  as i n d i c a t e d  b y  t h e  s p e c t r a  
a t  4226.7 ~k ( U l - n e u t r a l  a tom) ,  t he re  was  a more  in te r -  
e s t ing  d i f ference  in t he  a m o u n t s  of ionized ca lc ium,  as was  
e v i d e n t  f rom the  spec t r a  a t  3933.7 A (Vl- ionized a tom) .  
T h e  m o s t  i m p o r t a n t  fac ts  can  be  s u m m a r i z e d  as follows: 

I n  t h e  h e a l t h y  s ta te ,  t h e  r e s i s t a n t  p l a n t s  h a d  g r e a t e r  
a m o u n t s  of ionized ca l c ium t h a n  t h e  suscep t ib le  ; fol lowing 
infec t ion ,  t h e r e  was l i t t le  c h a n g e  in t he  r e s i s t a n t  p l a n t s  
whi le  in  t he  suscep t ib le  ones  t he  q u a n t u m  increased,  pa r -  
t i cu l a r ly  in t he  in fec ted  b u t  a p p a r e n t l y  h e a l t h y  p l a n t s  
whe re  v e r y  s t r o n g  l ines were  n o t e d  (Figure) .  (The leaf  
ana lys i s  was  ca r r ied  o u t  w i t h  a M e d i u m  Q u a r t z  Spec t ro -  
g raph ,  e m p l o y i n g  L u n d e g £ r d h ' s  Spa rk - in - f l ame  t e c h n i q u e  
as de ta i l ed  earlier1.) As no  c o m p a r a b l e  ionized ca l c ium 
lines were p r e s e n t  in  t h e  s t a n d a r d  spec t ra ,  t h e  a c t u a l  
q u a n t i t i e s  could  n o t  be  ca lcu la ted .  Never the les s ,  t h e  

1 T. S. SADASIVAN and R. KALYANASUNDARAM, Proe. Indian Acad. 
Sci. 43B, 271 (1956). 

2 T.S. SADA$IVAN and L. SARASWATHI-DEvI, Curt. Sci. 26, 74 (1957). 



15. XII. 1961 Brevi comunicazioni - Brief Reports 555  

t r a n s m i s s i o n  va lues  (ca lcu la ted  f rom m i c r o p h o t o m e t e r  
r ead ings  a n d  g iven  on  t he  lef t  side of t he  spec t r a  in t h e  
Figure)  give us an  idea  of t he  r e l a t ive  a m o u n t s  p resen t ,  
t h e  two  be ing  inve r se ly  p r o p o r t i o n a l  to  each  o ther .  

T h e  in s ign i f i can t  c h a n g e  in ionized ca lc ium in t he  
r e s i s t a n t  p l a n t s  fol lowing infec t ion ,  as aga in s t  t h e  m a r k e d  
one  in in fec ted  suscep t ib le  p lan t s ,  falls in  l ine w i t h  t h e  
t r e n d  in  genera l  ionic  p a t t e r n  r e p o r t e d  ear l ie r  ~. I t  was  
n o t e d  t h a t  a cons ide rab le  loss of p o t a s s i u m ,  a n d  a n  in-  
crease  in t he  a m o u n t s  of o t h e r  m e t a l s  genera l ly ,  b r o u g h t  
a b o u t  a n  ionic i m b a l a n c e  in t he  in fec ted  suscep t ib le  
p lan t s ,  whe reas  t he  ionic r a t i o s  in t he  r e s i s t a n t  p l a n t s  
r e m a i n e d  l i t t le  affected.  As was o b s e r v e d  in the  case of 
m a g n e s i u m  a n d  manganese ,  t he  s t r o n g e s t  l ines for ionized 
ca lc ium also were  in t he  in fec ted  suscep t ib le  p l a n t s  looking  
h e a l t h y  (non-wil t ing) .  A l t h o u g h  a t  p re sen t  i t  is n o t  
possible  ca tegor ica l ly  to  s t a t e  t he  reasons  for these  in vivo 
ionic  changes ,  a few possibi l i t ies  are  suggested.  

Two groups  of s u b s t a n c e s  imp l i ca t ed  in m a n y  v a s c u l a r  
wi l ts  are ex t r ace l lu l a r  t o x i n s  a n d  enzymes  p roduced  b y  
t he  p a t h o g e n s  concerned .  In  t he  Fusarium wil t  of co t ton ,  
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Duplicate spectra of leaf ash from 18-day old cotton plants, resistant 
(R) and susceptible (S) to Fusarium wilt. 

b o t h  t h e  p h y t o t o x i n  fusar ic  acid a n d  pec t ic  e n z y m e s  are 
cons ide red  to p l ay  a s ign i f i can t  role 3. 

One of the  poss ib i l i t ies  sugges ted  here  is t h a t  the  e x t r a  
ca lc ium m a y  be t r a n s p o r t e d  a long  t h e  c o n d u c t i o n  s t r e a m  
b y  fusar ic  acid as a complex  to  t h e  leaves  where  i t  m a y  
d issoc ia te  re leas ing  t h e  meta l ,  as p roposed  for i ron  in 
wi l t ing  t o m a t o  p l a n t s  b y  GXUMANN et  al.  4. T h e  second is 
t h a t  t h e  d i s i n t e g r a t i o n  of t h e  midd le  l ame l l a  b y  fnnga l  
pec t ic  e n z y m e s  m a y  release t h e  me ta l l i c  ions. I t  is well  
k n o w n  t h a t  pec t ic  m a t e r i a l s  in t h e  midd le  l amel la  occur  
m o s t l y  as  ca l c ium a n d  m a g n e s i u m  pec ta te s .  S t u d y i n g  t h e  
pec t ic  e n z y m e  c o n t e n t s  in leaves  of t h e  s ame  var ie t i e s  of 
c o t t o n  p lan t s ,  SUBRAMANIAN 5 found  t h a t  t h e  r e s i s t a n t  
p l a n t s  n o r m a l l y  c o n t a i n e d  more  of these  e n z y m e s  t h a n  t h e  
suscep t ib le  (note t h e  s t r o n g e r  l ines for ionized ca l c ium in 
these) ,  a n d  t h a t  the  fo rmer  did  n o t  show m u c h  c h a n g e  on  
in fec t ion  while  the  l a t t e r  showed  increased  a m o u n t s  of 
enzymes .  

A p o i n t  to  be no t ed  here  is t h a t  i t  is t h e  in fec ted  b u t  
non -wi l t i ng  suscep t ib le  p l a n t s  t h a t  revea l  t h e  h i g h es t  
a m o u n t s  of ionized ca lc ium (Figure) .  W h a t  s tage  these  
p l a n t s  r ep re sen t  d u r i n g  th i s  wil t  p a t h o g en es i s  r e m a i n s  to  
be  a sce r t a ined .  I t  is obv ious  f rom the i r  ionic i m b a l a n c e  e 
t h a t  t h e y  are on ly  a p p a r e n t l y  h e a l t h y  (on t h e  18th  d a y  
a f t e r  inocu la t ion)  b u t  no t  rea l ly  so, I t  is l ikely t h a t  these  
h a v e  ou t l i ved  t he i r  c o n t e m p o r a r y  wi l t ing  p l a n t s  on ly  
because  of a s lower  progress  of pa thogenes i s ,  a n d  t h e y  
offer  i n t e r e s t i n g  m a t e r i a l  for f u r t h e r  i n v es t i g a t i o n s  ". 

Zusammen/assung. B l a t t a n a l y s e n  v o n  18 Tage  a l t en ,  
gegen den  \Velkepi lz  Fusarium vasinfectum w i d e r s t a n d s -  
f~ihlgen ode r  anf/ i l l igen B a u m w o l l p f l a n z e n  ze ig ten  e inen  
e r h 6 h t e n  G e h a l t  a n  C a l c i u m - I o n e n  in d en  inf iz ie r ten ,  an -  
f~tlligen P f l a n z e n ;  a m  s tRrks ten  w a r  de r  E f f e k t  in  den -  
j en igen  anf/ i l l igen Pf lanzen ,  die inf iz ier t  w o r d e n  waren ,  
a b e r  ke ine  \ V e l k e s y m p t o m e  zeigten.  Die S t e ige rung  
k o m m t  m6gl icherweise  d u t c h  d en  Zerfal l  v o n  Tox in -  
M e t a l l - K o m p l e x e n  oder  d u t c h  den  e n z y m a t i s c h e n  A b b a u  
yon  P e k t i n s t o f f e n  zus tande .  
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Effect of Metabol ic  Inhibi tors  on the Release  of  
H i s t a m i n e  by Anaphy la tox in  and by Ant igen  

i n  v i t ro  

Prev ious  resu l t s  o b t a i n e d  in t h i s  l a b o r a t o r y  1, d e m o n -  
s t r a t e d  t h a t  m a s t  cell a l t e r a t i o n s  a n d  h i s t a m i n e  release 
caused  b y  c o m p o u n d  48/80 ~ in  r a t  t i ssue  in vitro, are  
r ead i ly  i n h i b i t e d  b y  agen t s  (d in i t rophenol ,  sa l icyla te ,  th io -  
pen ta l ,  anoxia ,  cyanide ,  etc.),  wh ich  in te r fe re  w i t h  oxi- 
d a t i v e  p h o s p h o r y l a t i o n  or  Krebs  cycle ox ida t ions .  Th e  
ac t ion  of these  i n h i b i t o r s  was  s h o w n  to be  m a r k e d l y  
r educed  b y  the p resence  of glucose in t he  i n c u b a t i o n  
med ium.  Th i s  i nd i ca t ed  t h a t  t h i s  s u b s t r a t e  was  able  to  
s u p p l y  t he  m e t a b o l i t e s  needed  b y  t he  h i s t amine - r e l ea s in g  

process,  even  u n d e r  cond i t i ons  in  wh ich  ae rob ic  e n e r g y  
m e t a b o l i s m  is fully b locked.  A s imi la r  effect  of glucose h a s  
been  descr ibed  for the  ac t ion  of c o m p o u n d  48/80 on  c a t  
t i s sue  k e p t  u n d e r  a n o x i a  3, as well  as for  t h e  a c t i o n  of 
severa l  n a t u r a l l y  occu r r i ng  h i s t a m i n e  l i be ra to r s  a c t i n g  
on  r a t  t i ssue  4,~. T h e  p r e s e n t  r e p o r t  e x t e n d s  these  obser -  
v a t i o n s  to  cond i t ions  of h i s t a m i n e  release b y  e n d o g e n o u s  

1 A. M. ROTHSCHILD, I. VUGMAN, and M. ROCHA E SILVA, Biochem. 
Pharmacol. 7, 248 (1961). 

t Condensation product of p-methoxiphenethylmethyl amine with 
formaldehyde. 

3 B. WESTERHOLM, Acta physiol, scand, 50, 300 (1960). 
4 B. UVNAS, Ann. N.Y. Acad. Sci. 90, 751 (1960). 
5 B. DIAMANT, Acta physiol, scand. 50, Suppl, 175, 34 (1960). 


