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"fable IV. Analysis of variance and least significant differences for 
the chlorogenic acid data 

Variation df SS MS VR 95% 
source LSD 

Time effect 3 0 . 0 5 0 9  0 . 0 1 7 0  0.2901 
Shock effect 4 1.0241 0 . 2 5 6 0  4.3686 • 
Error 12 0 . 7 0 3 1  0.0586 

0.24 

F = 97.5%. 

The roo ts  of tube r s  for the  30 and  44 ~ shock exposures  
were  s l igh t ly  brownish ,  poss ib ly  ind ica t ing  p r e m a t u r e  
suber iza t ion  of t h e  roots .  Chlorogenic acid m a y  also ac t  
as a p l a n t  g r o w t h  regula tor  n .  Metabol ical ly ,  i t  is a 
compe t i t i ve  inh ib i to r  of IAA-oxidase ,  and  is cons idered  
to  be effect ive b o t h  in t h e  ca t abo l i sm and  anabo l i sm of 
aux in  x*-x~. I t  is k n o w n  t h a t  increased  concen t r a t i ons  of 
aux in  (or auxin- l ike  substances)  have  an inh ib i to ry  
effect  on p l a n t  g ro w t h  15. Observa t ions  t h a t  p l an t  g rowth  
is reduced  a f te r  shock  t r e a t m e n t  *,~ m a y  poss ib ly  be 
exp la ined  by  increased concen t r a t ions  of chlorogenic  
acid 1~ 

observed.  A possible exp lana t ion  for th is  obse rva t ion  is, 
since t ann in s  are associa ted  wi th  cy top lasmic  organelles  ~, 
t h a t  t ann in s  are no t  fo rmed and,  therefore ,  no t  s tored  in 
b roken  cells. Broken  cells, or lesions, are charac te r i s t ic  
in ma te r i a l  shocked  at  30 and  40 % some t imes  occurr ing 
a f t e r  20% bu t  have  no t  ye t  been  observed  a f t e r  10~. 
Unfo r tuna te ly ,  the  values  ob t a ined  for the  20 ~0 exposure  
for b o t h  t ann ic  acid and  chlorogenic  acid are  bel ieved to  
be anomalous  because  of e q u i p m e n t  failure. The reason 
for th is  belief is based  on the  chlorogenic acid result ,  
since the  s ame  t u b e r  p rov ided  mate r ia l  for b o t h  a s s a y s  
T h a t  is, t he  syn thes i s  of chlorogenic  acid is k n o w n  to  be 
l inear  w i th  increas ing oxygen  concen t r a t ions  reaching  a 
m a x i m u m  at  a b o u t  20% and  levell ing w i t h  fu r the r  
increases  ~°. Since the  shock  tube  is loaded wi th  air  in 
t h e  c o n s t a n t  vo lume  loading  chamber ,  t he  air  gets  com- 
pressed  wi th  h igher  shock levels. Since the  load vo lume  
is kept  cons t an t ,  oxygen  concen t r a t ion  becomes  var iable  
d e p e n d i n g  on the  shock level. 

There  was a progress ive  increase in chlorogenic  acid 
wi th  increas ing shock  levels (Table I I I ) ,  t h e r e b y  agreeing 
w i t h  ZUCKER and  LEvV's  a° work  on the  effect  of oxygen  
concen t ra t ions  on chlorogenic  acid syn thes i s  in p o t a t o  
tubers .  P r e m a t u r e  l ignif icat ion has  been  obse rved  in 
shocked  pea  roots  bu t  only  a f te r  a 40 ~0 shock  exposure .  

Rdsumd. Les t an ins  de l ' ac ide  chlorog6nique s 'accu-  
mu l en t  i m m 6 d i a t e m e n t  apr~s que  les racines  d ' i g n a m e s  
on t  6t6 soumises  k des chocs de 10 ~. 44 ~o (0.6-2.66 kg/cm~), 
cons i s t an t  en une pu lsa t ion  de la press ion  comparab le  
une  rafale &a i r  dans  un  tube .  L ' a c c u m u l a t i o n  des t an ins  
est  i n v e r s e m e n t  propor t ione l le  ~ la pression.  Mais. l ' ac ide  
chlorog6nique s ' accumule  p ro g re s s i v emen t  avec 61~vation 
du n iveau  du choc. 
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P o t e n t i a t i o n  of H a e m o l y s i s  by  the  C o m b i n e d  A c t i o n  
S - S - B o n d s  ( V i s c o t o x i n  B )  

Al though  red  cells con ta in  lec i th in  in the i r  m e m b r a n e s  
and  are suscept ib le  to  lysis by  lysoleci thin,  t h e y  are  no t  
lysed by  phospho l ipase  A. However ,  in the  presence  of 
a basic pep t i de  f rac t ion  of cobra  venom,  the  d i rec t  
lyt ic  fac tor  (DLF) which  is a weak  haemolys in  b y  itself,  
phospho l ipase  A becomes  s t rong ly  haemoly t i c  and  
cleaves m e m b r a n e  phospho l ip ids  1. R e c e n t  resul ts  f rom 
th i s  i n s t i t u t e  h a v e  ind ica ted  t h a t  t h e  ac t ion  of D L F  
depends  on the  presence  of d i su lph ide  br idges  ~, s. I t  was 
fu r the r  sugges ted  t h a t  t he  p o t e n t i a t i n g  effect  is due  to  
an  a l te ra t ion  of t he  m e m b r a n e  s t ruc tu re  caused  by  
in te rac t ion  of D L F  wi th  SH groups  of m e m b r a n e  con- 
s t i tuents ,  and  t h a t  t he  con lb ina t ion  of basic charge  wi th  
d i su lph ide  bonds  is a general  s t ruc tu ra l  fea tu re  of pep-  
t ides  which  enable  phospho l ipase  A to  cause haemolys i s  3. 

This  hypo thes i s  was p u t  to  t he  t e s t  w i t h  v i sco tox in  ]3, 
one of a group ot re la ted  pep t ides  which  have  been  
isola ted  f rom the  E u r o p e a n  mist le toe ,  Viscum album L. 
These pep t ides  have  S - S - b o n d s  and  a ne t  pos i t ive  
charge  4. In  an earl ier  publ ica t ion ,  a c rude  v isco toxin  
p r e p a r a t i o n  has  been  r epo r t ed  to  cause haemolys is ,  
bes ides  hav ing  effects  on  the  hea r t  and  c i rcula t ion  5. The 
p r e p a r a t i o n  of v i sco toxin  ]3 was  k ind ly  suppl ied  b y  Dr.  

o f  P h o s p h o l i p a s e  A a n d  a B a s i c  Pept ide  Conta in ing  

G. SAMUELSSON, Stockholm.  Phospho l ipase  A was  sep- 
a r a t ed  f rom bee v e n o m  according  to  t he  p rocedure  of 
HABERMANN and  I{EIZ e. Hepa r in i zed  guinea-pig  blood 
was  cen t r i fuged  and  t h e  p ack ed  cells were  w as h ed  3 
t imes  wi th  1% NaC1 solution.  They  were  f inal ly suspended  
in 0 .01M p h o s p h a t e  buffer  p H  7.3 con ta in ing  O.15M 
NaC1 and  0.45 m M  CaCI, (20 t imes  t h e  original  b lood 
volume) .  E a c h  0.25 ml  of phosphol ipase  A solut ion 
(2 ×10  -s g/ml) and  of var ious  concen t r a t ions  of visco- 
t ox in  B were a d d e d  to  4.5 nil red cell suspension.  The  
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m i x t n r e s  were  i n c u b a t e d  a t  37 ~C a n d  p o r t i o n s  of 1 m l  
each  were  t a k e n  a t  va r ious  t i m e  i n t e r v a l s  for  p h o t o -  
me t r i c  e s t i m a t i o n  of  haemolys i s .  

As seen  f rom t h e  F igure ,  v i s co tox in  B h a s  a w e a k  
d i rec t  h a e m o l y t i c  ef fec t  w h e n  a c t i n g  in  c o n c e n t r a t i o n s  
of 10 -4 or  5 × 10 -4 g /ml  for  p ro longed  t imes .  P h o s p h o l i p a s e  
A a t  t h e  f ina l  c o n c e n t r a t i o n  of 10 -~ g /ml  is p r ac t i c a l l y  

100: 
*/a 

-->" SO 

81] 160 3ZOrnin 

Effect of phospholipase A (final concentration 10 -6 g/ml) and varying 
concentrations of viscotoxin B on washed guinea-pig erythrocytes. 
Ordinate: % haemolysis. 1. Phospholipase A + 5 × 10 -4 g/ml Disco- 
toxin. 2. Phospholipase A + 10 - i  g/ml viscotoxin. 3. 5 × I0 -4 g/ml 
viscotoxin alone. 4. 10 -4 g/ml viscotoxin alone. 5. Phospholipase A 
alone. 6. Control without haemolysins. 

n o n - h a e m o l y t i c .  W h e n  b o t h  s u b s t a n c e s  are  p r e s e n t  
s imu l t aneous ly ,  c o m p l e t e  haemolys i s  occurs  in 80-160 min .  
T h u s  a p r o n o u n c e d  p o t e n t i a t i o n  is a p p a r e n t ,  s imi l a r  to  
t h e  syne rg i s t i c  effect  of  p h o s p h o l i p a s e  A a n d  D L F .  

B y  d e m o n s t r a t i n g  t h a t  v i s co tox in  B ha s  t h e  a n t i c i p a t e d  
e n h a n c i n g  ac t ion ,  o u r  r e su l t s  s u p p o r t  t h e  v i ew  s t h a t  t h e  
p h o s p h o l i p i d s  in  t h e  r ed  cell m e m b r a n e ,  n o r m a l l y  pro-  
t ec ted  f rom a t t a c k  b y  p h o s p h o l i p a s e  A, c an  be  exposed  
b y  s t r u c t u r a l  changes  i nduced  t h r o u g h  r eac t i on  of S - S -  
g roups  w i t h  m e m b r a n e  cons t i t uen t s .  The  ca t ion ic  charge ,  
wh ich  has  been  found  ear l ie r  also to be essent ia l  1, 3, m a y  
serve to  a t t r a c t  t h e  pep t i de s  to  t h e  p r o p e r  m e m b r a n e  
s i tes  where  t h e y  can  react .  

Zusammen/assung. V i s c o t o x i n  B, e in  bas i sches  P e p t i d  
m i t  D i su l f idg ruppen ,  zeigt  in  de r  Hi imolyse  den  gle ichen 
synerg i s t i schen  E f f e k t  m i t  P h o s p h o l i p a s e  A wie de r  
d i r e k t  ly t i sche  F a k t o r  des Kobrag i f t es .  Dieses E r g e b n i s  
s t t i t z t  die H y p o t h e s e ,  dass  Z e l l m e m b r a n e n  d u r c h  1Re- 
a k t i o n e n  ih re r  P r o t e i n - S H - G r u p p e n  so v e r ~ n d e r t  werden  
k6nnen ,  dass  P h o s p h o l i p a s e  A sons t  unzug/ ing l iche  Mem- 
b r a n p h o s p h o l i p i d e  angre i f t .  
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Oxidation o f  V a n i l l i n  b y  C r e a m  Xanthine Oxidase and its Inhibition by A l l o p u r i n o l  

l~ecen t  r e sea rch  h a s  d i r ec t ed  a t t e n t i o n  of b i o c h e m i s t  
a n d  p h a r m a c o l o g i s t s  t o  a ldehydes ,  w h i c h  r a t h e r  t h a n  
i n a c t i v e  t r a n s i t o r y  i n t e r m e d i a t e s  of o x i d a t i o n  of alcohol ,  
a n d  of amines ,  h a v e  come  i n t o  p r o m i n e n c e  of  t h e i r  own, 
a n d  a re  n o w  cons idered  i m p o r t a n t  m e t abo l i t e s ,  endow ed  
w i t h  s ign i f i can t  b i o c h e m i c a l  a c t i v i t y  x-5. Severa l  e n z y m e s  
(alcohol  dehyd rogenase ,  a l d e h y d e  oxydas e  a n d  d e h y d r o -  
genase,  a n d  x a n t h i n e  oxidase)  can  m e t a b o l i z e  a l d e h y d e s  
to  t h e  c o r r e s p o n d i n g  ac ids ;  o t h e r  p a t h w a y s  are  a lso 
a v a i l a b l e  for  m e t a b o l i z i n g  a l d e h y d e s  s. 

I n  c o n n e c t i o n  w i t h  a n  i n v e s t i g a t i o n  dea l ing  w i t h  t h e  
m e t a b o l i s m  of ' s e r o t o n - a l d e h y d e '  a n d  o t h e r  m e t a b o l i t e s  
of b iogenic  a m i n e s  7, t h e  o x i d a t i o n  of a l d e h y d e s  b y  
pur i f i ed  c r e a m  x a n t h i n e  ox idase  (E.C. 1.2.3.2; W o r t h i n g -  
ton)  was  s tud ied .  T h e  se lec ted  s u b s t r a t e  was  van i l l i n  
( 3 - m e t h o x y - 4 - h y d r o x y - b e n z a l d e h y d e )  w h i c h  is of specia l  
i n t e r e s t  due  to  i t s  s imi l a r i t y  to  c a t e c h o l a m i n e s  (Figure  2). 
Th i s  c o m p o u n d  ha s  been  s h o w n  to  be  a s u b s t r a t e  for 
x a n t h i n e  ox idase  b y  severa l  i n v e s t i g a t o r s  s-~°, b u t  i t s  
b e h a v i o r  in  t h e  t e t r a z o l i u m  r e d u c t i o n  as say  for  x a n t h i n e  
d e h y d r o g e n a s e  n ,  ~2, n o r  t h e  ef fec t  of t h e  specif ic  com-  
p e t i t i v e  i n h i b i t o r  of x a n t h i n e  oxidase ,  a l lopur ino l  x3, h a s  
n o t  b e e n  i n v e s t i g a t e d ,  

Van i l l i n  p r e s e n t s  a b r o a d  a b s o r p t i o n  p e a k  a t  345 nm,  
w h i c h  is a b s e n t  in  van i l l i c  acid (Figure  1) ; t h e  d i sappear -  
ance  of t h i s  p e a k  can  be  ut i l ized for  s p e c t r o p h o t o m e t r i c  

a s say  of x a n t h i n e  ox idase  a c t i v i t y  w i t h  van i l l in  as sub-  
s t r a f e  (F igure  2). 

Al lopur ino l  (4 -hydroxypyrazo lo - [3 ,  4-d~pyr imidine)  is a 
s t r u c t u r a l  ana log  of h y p o x a n t h i n e ,  wh ich  exp la ins  i t s  
i n h i b i t i n g  a c t i v i t y  w i t h  t h a t  s u b s t r a t e .  I t  is well known,  
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