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The effect of chemical vernalization on the average node number in two cucumber varieties (Mean + Standard error). 
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Variety 

Yorkstate 
Belt-Alpha 

Control a Control b 
(No cold) (Cold treated) 

9.2 -t- 0.6 5.9 + 0.2 
7.3 :[: 0.4 6.6 ~: 0.6 

0.001 ppm 
NAA 

5.s ± 0.2 
6.6 4- 0.4 

0.01 ppm 
NAA 

5.9 :[: 0.3 
6.5 ± 0.5 

0.1 ppm 
NAA 

5.1 -}- 0.1 
5.9 :/: 0.2 

1.0 ppm 
NAA 

7.6 :k 0.3 

T h e  resul t s  of an  e x p e r i m e n t  w i t h  t h e  c u c u m b e r  
v a r i e t y  P a c k e r  are  r ep resen ted  g raph ica l ly  in t h e  F igure .  
Samples  of  seed, soaked  in solut ions  of  N A A  v a r y i n g  in 
co n cen t r a t i on  f r o m  0-001 t o  10 ppm,  or  in so lu t ions  of 
male ic  h y d r a z i d e  (MH), t he  c o n c e n t r a t i o n  of which  
ranged  f rom 0.01 to  100 ppm,  were  p laced  unde r  labora-  
t o ry  condi t ions  for 21 h;  t h e y  were  t h e n  m a in t a ined  a t  
6°C for  8 days  and  p l an t ed  in t h e  field. The  m e a n  node  
n u m b e r  of t he  32 to  40 p lan t s  sub jec t ed  to  each of t he  
t r e a t m e n t s  was found.  The  analysis  of va r i ance  showed  
t h a t  t h e  leas t  s igni f icant  d i f fe rence  (LSD) was 1.04 a t  
the  5% leve l  a n d  1-41 a t  t h e  1% level .  Whe rea s  N A A  
solut ions  of 1-0, 0-I ,  0-01 and  0-001 p p m  cause  a signi-  
f i can t  r educ t ion  in node  number ,  t h e  0-01 p p m  solu t ion  
of N A A  causes a h igh ly  s igni f icant  r educ t ion  as com-  
pared  w i t h  con t ro l  a (wi thou t  cold t r e a t m e n t ) .  I n  t h e  
l a t t e r  case t he  r educ t ion  was also s igni f icant  as c o m p a r -  
ed to  con t ro l  b (with cold t r ea tmen t ) .  Accord ing  to  t h e  
Figure ,  con t ro l  b appears  to  reduce  node  n u m b e r  b u t  
the  effect  is n o t  s t a t i s t i ca l ly  s ignif icant .  Inc reas ing  the  
co n cen t r a t i on  of t h e  N A A  solu t ion  f rom 1.0 to  10.0 p p m  
delays  t h e  a p p e a r a n c e  of t h e  f i rs t  p i s t i l l a te  f lower.  T h e  
M H  h a d  no apprec iab le  effect  on t h e  node  number .  

THIMANN and  LAI,~E 7 r ega rd  ve rna l i z a t i on  as t h e  
" p r o l o n g e d  exposure  of t h e  seed to  i ts  i n t e rna l  a u x i n  
supp ly" .  This  m a y  be  in t e rp re t ed  as m e a n i n g  t h a t  in 
co ld - t r ea t ed  soaked  seed the  aux in  re ta ins  i ts  po t en t i a l  
proper t ies ,  whi le  i ts  des t ruc t ion  is v e r y  slow. Therefore ,  
chemica l  ve rna l i z a t i on  seems to  p roduce  effects s imi lar  
to, b u t  s t r onge r  t h a n  aux in  t r e a t m e n t  alone. 

The  ef fec t  of chemica l  ve rna l i z a t i on  on  the  n u m b e r  
of nodes  p reced ing  t h e  f i rs t  pistillate f lower  in t h e  cu-  
c u m b e r  is s imi la r  t o  t h e  in f luence  of  chemica l  ve rna l i za -  
t ion  on  t h e  n u m b e r  of  nodes  p reced ing  t h e  f i rs t  pe r fec t  
f lower in peas,  as  r e p o r t e d  b y  LEOPOLD and  GUERNSEY ~. 
This  raises t he  ques t ion  as to  w h e t h e r  or  no t  t he  pos i t ion  
of these  two  d i f ferent  f lower  types  is d e t e r m i n e d  b y  the  
same factor .  

ESRA GALUN 

The Weizmann Institute o/ Science Rehovot, January 
30, t956. 

Rdsumd 

I1 a 6t6 t rouv6  que  l ' i m m e r s i o n  des gra ines  de  con- 
combres  dans  des solut ions  d ' a u x i n e s  vdgdtales  de con- 
cen t ra t ions  ddtermindes,  su iv ie  d ' u n  t r a i t e m e n t  pa r  le 
froid, p e u t  a m e n e r  dans  la  p l a n t e  adu l t e  un c h a n g e m e n t  
dans les man i f e s t a t i ons  du sexe. La  re la t ion  possible ent re  
ce t r a i t e m e n t  et  la  ve rna t i sa t ion  ord ina i re  es t  b r i~vemen t  
discutde. 

7 K. V. TItlMANN and R. H. LA~E, Amer. J. Bot. 25, 535 (1938). 

S t u d i e s  o n  a P o l y p h e n o l a s e  i n  Scopolia japonica I I I  

O n  t h e  I n h i b i t i o n  o f  D O P A  O x i d a t i o n  

I t  was prev ious ly  r epor t ed  1 b y  t h e  a u t h o r  t h a t  a po ly-  
phenolase  prepared  f rom the  s u b t e r r a n e a n  s t e m  of Sco- 
polia japonica ca ta lyzed  the  aerobic  o x i d a t i o n  of D O P A  
to  fo rm a melanine- l ike  subs tance ,  whe rea s  i t  d id  n o t  
ca t a lyze  the  ox ida t ion  of L- ty ros ine  2. 

T h e  presen t  repor t  deals w i th  t he  effects  of va r i ous  
inh ib i to r s  on the  a c t i v i t y  of th is  e n z y m e  p r e p a r a t i o n .  

T h e  sub t e r r anean  s tems of p lan t s  were  w a s h e d  a n d  
peeled.  A b o u t  30 g of th is  ma te r i a l  was  b l ended  w i t h  
150 ml  of cold  p h o s p h a t e  buffer  (M[30). I t  was  f i l te red  
t h r o u g h  gauze,  cen t r i fuged  for 30 rain a t  4000 r p m  a n d  
t h e  s ed imen t  discarded.  The  s u p e r n a t a n t  l iquid  (I) was  
e i the r  assayed d i rec t ly  for po lyphenolase  or  was pa r t i a l -  
ly  pur i f ied  (II) by  ace tone  prec ip i ta t ion  and  dia lys is  in 
t he  cold for 24 h agains t  dist i l led water .  

Fig. 1.-Inhibition of DOPA oxidation by thiosulphate. 
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Final concentration of DOPA is 1.25 × 10 -3 Mol, 

The  effects of va r ious  inh ib i to r s  upon  t h e  o x i d a t i o n  of 
D O P A  are l is ted in t he  Table .  I t  has  been  shown p rev i -  
ously" t h a t  t he  inh ib i t ion  of po lypheno lox ida se  b y  
pheny l th iou rea  is typ ica l ,  b u t  t h a t  c y t o c h r o m e  ox idase  
a c t i v i t y  is l i t t le  inh ib i t ed  by  th is  reagent .  A c c o r d i n g  to  
the  p resen t  e x p e r i m e n t ,  t h e  o x i d a t i o n  of D O P A  b y  t h e  
po lyphenolase  is m u c h  inh ib i t ed  b y  this  subs t ance  a t  a 
lower  concen t ra t ion .  

The  inh ib i to ry  effect  of sod ium d i e t h y l d i t h i o c a r b a -  
m a t e  (which is a p r e c i p i t a n t  a lmos t  specific of copper)  
was more  p ronounced  t h a n  wi th  cyanide .  On  the  o t h e r  
hand,  ca rbon  m o n o x i d e  wi th  5 % oxygen  m i x t u r e s  caused  
73% inhib i t ion ,  m o s t  of wh ich  was  non- revers ib le  b y  
l ight ,  and  th is  is cha rac te r i s t i c  of po lyphenolox idases* .  
This  enzyme ,  therefore ,  is p r o b a b l y  conce rned  w i t h  t h e  
copper .  

Y. SUZUKI, Bot. Mag., Tokyo 68,227 (1955). 
a y. SuzuKt, Bot. Mag., Tokyo (in press). 

K. P. DUBOlS and W. F. ERWAV, J. biol. Chem. 165, 711 (1946). 
4 0 .  WARBURG, Schwermetalle als Wirkungsgruppen yon Fermen- 

ten (Berlin 1949). 
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Inhibition of DOPA oxidation by various substances, 

Inhibition 
% (in 60 min) 

Final 
Inhibitors concentration 

(Mol) 

Sodium 
diethyldi thiocarbamate 0.25 × 10 -z 
Cyanide . . . . . . .  , 0.25 × 10 -3 
Phenylthiourea Saturate /4  
95% CO with 5% O, in l ight  
p-Nitrophenol 0-5 x 10 - s  
Phenyl th iourea  . . . Saturate]4 
Salicylaldoxime . . . 0-25 × 10 -~ 
p-Nitr0phenol Saturate /4  
8-Oxyquinoline . . . Saturate /4  

96 | Enzyme (I) 
38! DOPA conc., 
84 0,125× 10-ZM 

10 
95 | Enzyme (II) 
20 I DOPA conc., 
3~[ 0-125 × 10-3M 

I n  t h e  p r e s e n t  e x p e r i m e n t  t h e  o x i d a t i o n  of D O P A  b y  
t h e  p o l y p h e n o l a s e  (I) was  i n h i b i t e d  b y  t h i o s u l p h a t e  a n d  
th iog lyco ]a t e .  T h e  f o r m e r  is t h e  s i m p l e s t  of s u l f h y d r y l  
c o m p o u n d s %  I t s  i n h i b i t o r y  effect ,  as  is s h o w n  in  F i g u r e  1, 
s u p p o r t s  t h e  conc lus ion  b y  FLESCH. T h e  ef fec ts  of th io -  
g lyco l a t e  a re  s h o w n  in F i g u r e  2. 

Coppe r  ions  a re  k n o w n  to  be  s e n s i t i v e  to  t h i o l  enzymes .  
T h e  i n h i b i t i o n  b y  t h i o s u l p h a t e  a n d  t h i o g l y co l a t e ,  
t h e r e f o r e ,  m i g h t  be  c o n c e r n e d  w i t h  t h e  p r o s t h e t i c  g r o u p  
of t h e  p o l y p h e n o l a s e .  

YONEZO ~UZUKI 

Biological Institute, Toyama University, Toyama, 
Japan, January 20, 7956. 

The activity of the enzyme was determined by measuring oxygen 
uptake in the Warburg apparatus at 35°C and pH 7-3, taking 1-0 ml 
of the enzyme preparation, I-0 ml of inhibitor and others in the main 
chamber; 0'5 ml of DL-dihydroxypbenylalanine solution in the 
sidearm of a flask, the total volume of liquids being made to 4.0 ml. 
The center well contained 0.3 ml of 10% KOH; the gas phase was air. 

S a l i c y l a l d o x i m e  5, p - n i t r o p h e n o l  e a n d  8 - o x y q u i n o l i n e  ~ 
a re  k n o w n  as  s e n s i t i v e  r e a g e n t s  a g a i n s t  some  c o p p e r  
e n z y m e s  w h i c h  a r e  r e s p o n s i b l e  for  t h e  t e r m i n a l  s t e p  in 
t h e  b io log ica l  o x i d a t i o n ,  b u t  i n h i b i t i o n  b y  t h e s e  i n h i b i -  
t o r s  is n o t  v e r y  e x t e n s i v e .  

Zusammen/assung 

A n  e ine r  au s  Scopolia ~aponica i so l i e r t en  P o l y p h e n o -  
lase  w u r d e  d ie  ~Vi rkung  v e r s c h i e d e n e r  H e m m s t o f f e  
s t u d i e r t .  C y a n i d  u n d  S a l i c y l a l d o x i m  w i r k t e n  r e l a t i v  
s chwach ,  D i f i t h y l d i t h i o c a r b a m a t ,  P h e n y l t h i o h a r n s t o f f  
u n d  K o h l e n o x y d  h e m m e n  die O x y d a t i o n  s t a r k .  D e r  A b -  
l au I  d e r  H e m m w i r k u n g e n  y o n  T h i o s u l f a t  u n d  Th io -  
g lyco l a t  w i rd  k u r v e n m £ s s i g  da rges t e l l t .  

j .  HIRAIDE, Progressive Study of SH Group {in Japanese) 
(Tokyo 1954). 

Fig. ~.-Inhibition of DOPA oxidation by thioglycolate. 
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Curve I. DOPA only (final conccntration 1'~5 × 10 -3 Mol). 
Curve II. DOPA plus thioglycolate (final concentration 0'~5 × 10 -3 

Mol). 
Curve III. DOPA plus thioglycolate (final concentration 0.25 X l0 -s  

Mol). 

A c c o r d i n g  to  FLESCH s t h e  f o r m a t i o n  of m e l a n i n e  in  t h e  
a n i m a l  is i n h i b i t e d  b y  s u l f h y d r y l  c o m p o u n d s ,  t h e  e x t e n t  
of i n h i b i t i o n  b e i n g  d e p e n d e n t  on  t h e  c o n c e n t r a t i o n  of 
t he  i nh ib i t o r .  

s F. KUBOWITZ, Biochem. Z. 292, 221 (1937). 
s j .  BONNER and S. G. WILDraAN, Arch. Biochem. 10, 497 (I946). 
7 E. STOTZ, C. J. HARRER, and C. G. KING, J. biol. Chem. 119, 

511 (1937). 
8 p. FLESCH, Proc. Soc. exper. Biol. Med. 70, 136 (1949). 

F u r t h e r  D a t a  o n  the  E v a l u a t i o n  of P la te l e t  
A c - g l o b u l i n  a n d  i t s  P l a s m a t i c  O r i g i n  

I n  t h e  p a s t  few years ,  m a n y  a u t h o r s  h a v e  de sc r ibed  
a p l a t e l e t  a c c e l e r a t o r  f a c t o r  w h i c h  h a s  b e e n  cal led 
P l a t e l e t  A c -g l o b u l i n  (or f a c t o r  I). T h e  a c t i o n  of t h i s  ac- 
c e l e r a t o r  is s i m i l a r  to  t h a t  of P l a s m a  F a c t o r  V,  a n d  ac- 
ce l e ra t e s  t h e  speed  of t r a n s f o r m a t i o n  of p r o t h r o m b i n  a n d  
t h r o m b i n .  Such  a f ac to r ,  a c c o r d i n g  to  some  a u t h o r s  1, is 
p r e s e n t  in  t h e  p l a t e l e t s  in  a f o r m  w h i c h  is a l r e a d y  ac t ive ,  
a n d  a c t s  in  a w a y  s i m i l a r  to  t h e  S e r u m  A c - g l o b u l i n  (or 
f a c t o r  VI) .  Also,  c o n s i d e r i n g  s o m e  of t h e  p h y s i c a l  chemi -  
cal  ch a r ac t e r i s t i c s ,  t h e r e  is a n  a n a l o g y  b e t w e e n  P l a t e l e t  
Ac -g lobu l in  a n d  P l a s m a  Ac-g lobu l in .  I t  is d e s t r o y e d  b y  
h e a t  a t  56°C for  30 rain,  a n d  is n o t  d i a lyzed .  I t  h a s  b e e n  
p r e p a r e d  in  c o n c e n t r a t e d  f o r m  a n d  i t  h a s  b e e n  s h o w n  
t o  a c t  l ike a p r o t e i n .  T h e  a c t i v i t y  of t h i s  acce l e r a to r  
h a s  b e e n  e s t a b l i s h e d  t o  b e  less t h a n  t h a t  of t h e  P l a s m a  
A c - g l o b u l i n ,  a n d  e v e n  t h o u g h  q u a l i t a t i v e l y  equal ,  i t  
s eems  t h a t  i t  is q u a n t i t a t i v e l y  e q u i v a l e n t  t o  1/8-x/1 ~ of 
t h e  a c c e l e r a t o r  a c t i v i t y  of P l a s m a  A c - g l o b u l i n :  such  
v a l u e s  v a r y  c o n s i d e r a b l y  a c c o r d i n g  to  d i f f e r e n t  au tho r s .  
A c c o r d i n g  to  OWREN, t h e  p l a t e l e t s  possess  o n l y  6 %  of t h e  
a c c e l e r a t o r  a c t i v i t y  of p l a s ma .  R e c e n t  r e s e a r c h e s  s sug- 
ges t  t h a t  t h e  a c c e l e r a t o r  f a c t o r  of t h e  p l a t e l e t s  is adsorb -  
ed P l a s m a  A c - g t o b u l i n  (or f a c t o r  V).  T h e  p l a t e l e t s  of a 
p a r a - h a e m o p h i l i c  p a t i e n t  do  n o t  c o n t a i n  acce le ra tors ,  
b u t  c a n  a c q u i r e  s u c h  a n  a c t i v i t y  a f t e r  h a v i n g  b e e n  in 
c o n t a c t  w i t h  n o r m a l  p l a s m a .  T r y p s i n  d e s t r o y s  a l m o s t  
c o m p l e t e l y  P l a t e l e t  F a c t o r  I, w i t h o u t  a l t e r i n g  p la te le t s .  
I f  t h e  p l a t e l e t s  t h u s  t r e a t e d  a re  p l a c e d  in  c o n t a c t  w i t h  a 
n o r m a l  p l a s m a ,  t h e y  r e c o v e r  al l  of t h e  los t  a c t i v i t y .  

1 A. G. WARE, J, L. FAIIEY, and W. H. S~EGERS, Amer. J. 
Physiol. 154, 140 (1948). 

2 p. HJORT, S. L RAPAt~ORT, and P. A. OWREN, Blood 10, 1139 
095s). 


