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dioxide  was t r a p p e d  in 0.2 ml  of 10% p o t a s s i u m  h y d r o x -  
ide c o n t a i n e d  in t h e  c e n t r a l  well  a n d  was  p r e c i p i t a t e d  as 
b a r i u m  c a r b o n a t e ,  t r a n s f e r r e d  to  c o u n t i n g  p t a n c h e t s  for 
the  a s say  of r a d i o a c t i v i t y  in  T r a c e r l a b  SC-16 windowless  
gas-f low c o u n t e r  in  c o n j u n c t i o n  w i t h  SC-51 au tosca le r .  

Effect of aeration on catalase induction and formate oxidation in 
Saccharomyces cerevisiae 

Period of Catalase Carbon dioxide 
aeration activity activity 
h Units/ml cpnl 

0 34 117 
1 138 566 
2 182 811 
4 246 1131 
4~ 43 212 

With addition of potassium cyanide (0.01 M), 

i t  m a y  be  seen f rom t h e  Tab le  t h a t  cells of Saccharo- 
myces cerevisiae g r o w n  a n a e r o b i c a l l y  are  p r ac t i c a l l y  de-  
v o i d  of ca t a t a se  ac t i v i t y ,  a n d  such  cells also oxidize  
labe l led  f o r m a t e  o n l y  to  a sma l l  e x t e n t ,  A e r a t i o n  of t he se  
cells for  1, 2 a n d  4 h leads  to  g r a d u a l  inc rease  in ca t a l a se  
a c t i v i t y  a c c o m p a n i e d  b y  inc rease  in  o x i d a t i o n  of fo rmate ,  
Besides,  t h e  a d d i t i o n  of p o t a s s i u m  c y a n i d e  (0 .01M)  to  
i n c u b a t i o n  m e d i u m  c o n t a i n i n g  cells a e r a t e d  for  4 h, in-  
h i b i t s  t h e  o x i d a t i o n  of t he  s u b s t r a t e  a l m o s t  comple te ly .  
These  f indings  i nd ica t e  a c a t a l a s e - d e p e n d e n t  m e c h a n i s m  
of f o r m a t e  o x i d a t i o n  in yeas t .  

Rdsumd. L a  synthdse ,  de novo, de la  ca t a l a se  p e n d a n t  
l ' a6 ra t i on  des  cellules de Saccharomyces cerevisiae q u ' o n  
a fa i r  c ro t t re  p r 6 a l a b l e m e n t  en  l ' a b s e n c e  d ' o x y g ~ n e  es t  
a ceompagn6e  d ' u n e  capac i t6  a u g m e n t 6 e  p o u r  l ' o x i d a t i o n  
du  f o r m i a t e  m a r q u &  Le c y a n u r e  de p o t a s s i u m  i n h i b e  
l ' ac t iv i t~  ca t a l a s ique  auss i  b i en  que  l ' o x i d a t i o n  d u  for- 
mia te .  

S. VENKATARAMAN a n d  A. SREENIVASAN 

Central Food Technological Research Institute, Mysore 
(India), January 14, 1964. 

Biosynthesis of Alkaloids. On the O c c u r r e n c e  o f  

K e t o  A c i d s  i n  P a p a v e r  s o m n i f e r u m  L .  Plants 

The  b io syn the s i s  of  o p i u m  a lka lo ids  f rom t h e  a m i n o  
acid,  ty ros ine ,  h a s  b e e n  p r o v e d  b y  feeding e x p e r i m e n t s  
us ing  label led  t y r o s i n e l - L  T h e  sequence  of  r eac t ions  
leading f rom a m i n o  acids or t h e i r  b iochemica l  e q u i v a l e n t s  
to a lka lo ids  of t h e  p a p a v e r i n e  or m o r p h i n e  t y p e  is be-  
l ieved to c o n t a i n  d e a m i n a t e d  a n d  d e c a r b o x y l a t e d  de r iva -  
t ives  of tyrosineS,% T h e  p r e s e n t  s t a t e  o£ knowledge  of 
a lkaloid  b io syn the s i s  T, 8 d c m o n s t r a t e s  t h e  genera l  im-  
p o r t a n c e  of ke to  ac ids  in  th i s  process.  

The  occur rence  of ke to  acids ha s  been  i n v e s t i g a t e d  in 
p l a n t s  of -Papaver somni/erum L. a t  va r ious  s tages  of t h e i r  
d e v e l o p m e n t  b y  m e a n s  of p a p e r  c h r o m a t o g r a p h y  of t h e i r  
2, 4 - d i n i t r o p h e n y l h y d r a z o n e s .  T h e  p l a n t s  were t r e a t e d  ac- 
Cording to  " a n d  lo a n d  t he  2, 4 - d i n i t r o p h e n y l h y d r a z o n e s  
o b t a i n e d  were  c h a r a c t e r i z e d  b y  m e a n s  of p a p e r  clxro- 
m a t o g r a p h y  us ing  n - b u t a n o l - e t h a n o l - 0 ,  5 N - N H  3 (7 : 1 : 2) n 
I n  a l l  t h e  o n t o g e n e t i c  s t ages  s t u d i e d  py ruv i c ,  ~-keto-  
g lu ta r i c  a n d  oxa loace t i c  acids  were  f o u n d  in v a r y i n g  
amoun t s .  A t  t h e  s tages  i m m e d i a t e l y  before  a n d  a f t e r  
f lowering, t r aces  of s u b s t a n c e s  were  found  w h i c h  m i g h t  
cor respond  to t he  2, 4 - d i n i t r o p h e n y l h y d r a z o n e s  of some 
a r o m a t i c  ke to  acids.  I n  l a t e r  e x p e r i m e n t s  we succeeded 
to d e m o n s t r a t e  t h e  presence  of p h e n y l p y r u v i c  a n d  p -hy -  
d r o x y p h e n y l p y r u v i c  acid.  T he  2 , 4 - d i n i t r o p h e n y l h y d r a -  
zones,  o b t a i n e d  b y  t r e a t i n g  a large a m o u n t  of ma te r i a l  
(677 g a n d  954 g of f resh  p l a n t s  respec t ive ly)  f rom the  
a b o v e  m e n t i o n e d  s tages,  were  s e p a r a t e d  b y  m e a n s  of p a p e r  
c h r o m a t o g r a p h y  us ing  t h e  s y s t e m  n - b u t a n o l - 3  % N H  3 (1 : 1) 
for t h e  f i rs t  r un ,  a n d  v e r o n a l - a c e t a t e  buf fe r  so lu t ion  (pH 
8,6) for t h e  second  d i rec t ion  on  W h a t m a n  No. 312; t h e i r  
i d e n t i t y  was  p r o v e d  b y  t r e a t i n g  t h e  s t a n d a r d  k e t o  acids  in  
a s imi la r  way.  I n  add i t ion ,  t h e  2, 4 - d i n i t r o p h e n y l h y d r a -  
ZOnes were c o n v e r t e d  to t he  c o r r e s p o n d i n g  a m i n o  acids b y  
r educ t i on  accord ing  to xa. H i g h  c o n c e n t r a t i o n s  of a spa r t i c  
and  g l u t a m i c  acid a n d  of a l an ine  in t e r f e red  in c h r o m a t o -  
graphic  ana lys is .  A r o m a t i c  a m i n o  acids  were the re fore  
s epa ra t ed  b y  a d s o r p t i o n  on  ac t ive  c a r b o n  (Sutcliffe,  

S p e a k m a n  a n d  Co. Ltd . ,  Leigh,  Lancash i r e )  a c t i v a t e d  
accord ing  to  14 and ,  a f t e r  w a s h i n g  w i t h  wa te r ,  were  
e lu ted  b y  3-fold e x t r a c t i o n  w i t h  20% ace t ic  ac id  w i t h  5 %  
pheno l ;  a f t e r  r e m o v i n g  p h e n o l  a n d  d i n i t r o - a n i l i n e  b y  
e ther ,  t h e  a m i n o  ac ids  were  b o u n d  on  D o w e x  50?< 8, 
e lu ted  w i t h  a m m o n i a  a n d  t h e  so lu t ion  ana lysed .  I t  is t h u s  
possible  to  d e t e r m i n e  t he  p resence  of p h e n y l a l a n i n e  a n d  
ty ros ine  in  t h e  p resence  of a 500-fold excess of a l ipha t i c  
amino  acids.  A m i x t u r e  of t h e  2 , 4 - d i n i t r o p h e n y l h y d r a -  
zones f rom p o p p y  p l an t s ,  t r e a t e d  in the  m a n n e r  descr ibed,  
gives spo ts  c o r r e s p o n d i n g  to  p h e n y l a l a n i n e  and  ty ros ine  
a f t e r  p a p e r  c h r o m a t o g r a p h y  us ing  t h e  n - b u t a n o l - a c e t i c  
ac id -wa te r  (4 : 1 : 5) sys tem.  Th i s  fac t  p r o v e s  t he  p resence  
of p h e n y l p y r u v i c  a n d  p - h y d r o x y p h e n y l p y r u v i c  acid in  
Papaver somni/erum p l a n t s  a t  t h e  a b o v e - m e n t i o n e d  
s tages.  

T h e  o b s e r v a t i o n  of t h e  a r o m a t i c  k e t o  ac ids  in  p o p p y  
p l a n t s  is in  l ine  w i t h  p r e s e n t - d a y  op in ions  o n  t h e  m e c h a -  
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nism of biosynthesis  of a romat ic  amino  acids in micro- 
organisms la. The  precise locat ion of pheny lpyruv ic  and  
p -hydroxypheny lpy ruv ic  acid in the  series of b iogenet ic  
react ions leading to opium alkaloids remains,  however ,  
an open question. 

Zusammen/assung. Bei Papaver somni/erum L. wurde  
im Laufe  der  Ontogenese  die Anwesenhe i t  yon Keto-  
situren des Zitronenstturecyclus verfolgt ,  Zur Btt i tezei t  
und nach dem Verbl i ihen konnten  auch die a romat i schen  
Ketostturen, Phenylbrenz t raubens t ture  und p - H y d r o x y -  
phenylbrenztraubens~ture nachgewiesen werden (2,4-Di- 

n i t ropheny lhydrazone  und nach R e d u k t i o n  zu Amino-  
s~uren:  Pheny la lan in  und  Tyrosin) .  

A. JINDRA, Z. SiPAL, and V. HUDECOVA 

Department o/ Biochemistry and Microbiology, Faculty o/ 
Pharmacy, Bratislava, and Department o/ Biochemistry, 
Charles University, Praha (Czechoslovakia), 
January 27, 1964. 
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T h e  S e r u m  H i s t a m i n a s e  A c t i v i t y  in 
G u i n e a - P i g  P r e g n a n c y  

The  increased Hi s t amine  (H) format ion  and a h igher  H 
me tabo l i sm in p regnancy  of var ious  species has a l ready  
been repor ted  1-6 The  in teres t  in t he  role of H in preg-  
nancy  has increased, especial ly since KAHLSO~'S hypo the -  
sis was publ ished concerning H as an  i m p o r t a n t  factor  in 
t issue growthT,8. B u t  KAHLSON'S hypothesis ,  t hough  v e r y  
interest ing,  is l imi ted  on account  of the  use of a single 
species, t he  rat ,  in his invest igat ions .  T h a t  makes  any  
general izat ion impossible.  

More ac t ive  metabo l i sm of H in p regnancy  is mani-  
fested, among  o ther  things,  by  the  increased h is taminase  
ac t iv i ty .  I n  this  paper  results  are presented  concerning 
the  h is taminase  ac t i v i t y  in t he  guinea-pig in di f ferent  
periods of ges ta t ion  and one day  af te r  par tur i t ion .  

Methods. E x p e r i m e n t s  were made  on 20 guinea-pigs of 
450-620 g body  weight.  E v e r y  two or four weeks, 5 ml  of 
blood were t aken  f rom each guinea-pig by  hear t  puncture ,  
and  the  h is taminase  a c t i v i t y  was de te rmined  in the  serum. 
In  each guinea-pig we ob ta ined  3 to 5 h is taminase  ac- 
t i v i t y  de te rmina t ions  in different  per iods  of pregnancy.  
The  last  de te rmina t ion  was made  24 h af ter  par tur i t ion .  
The  h is taminase  ac t iv i ty  was de te rmined  by  KAPELLER- 
ADLER'S microvolumet r ic  method% One P U  gives 0.46 
~g/g /h  of h is tamine  inac t iva ted  (6.95.10 -a ~mol  H/min) .  

Results. The  resul ts  are  presented  in t he  Figure.  The  
h is taminase  ac t i v i t y  in the  guinea-pig begins to increase 
in the  second week of gesta t ion and reaches its peak  in 
abou t  4--7 weeks. Then  the  h is taminase  ac t iv i ty  decreases 
bu t  remains  detectable ,  in eve ry  case, before par tur i t ion .  

24 h af ter  pa r tu r i t ion  the  h is taminase  ac t i v i t y  reaches i ts  
normal  level. The  shape of the  curve  of h is taminase  ac- 
t i v i t y  in the  guinea-pig is a lmos t  the  same as t h a t  in 
p regnan t  women  9-12 

I t  canno t  be exc luded  t h a t  the  reasons for augmen ted  
h is taminase  ac t i v i t y  are the  same.  Unfo r tuna te ly ,  t he  H 
level in p regnan t  women  and p regnan t  guinea-pigs  has  
no t  been  examined .  In  p regnan t  ra ts  the  H level  is ele- 
v a t e d  and depends  on the  n u m b e r  of l i t ters.  The  h igher  
the  number  of li t ters,  the  higher  is the  H level  2,8,6,x3 
U p o n  r emov ing  the  foetuses the  H level  decreases and  
reaches normal  TM. Our f indings are  the  same  wi th  regard  
to the  h is taminase  ac t i v i t y  in women  af te r  ar t i f icial  
in ter rupt ion .  24 h af ter  abort ion,  the  h is taminase  ac t iv i ty  
reaches its normal  level x0. 

The  ana logy  suggests t h a t  a u g m e n t e d  h is taminase  
a c t i v i t y  is re la ted  to a h igher  H level  in pregnancy.  I f  i t  
is t aken  into  account  t h a t  H p roduc t ion  by  the  r a t  foetus 
is ve ry  ac t ive  and H passes to the  mother ,  i t  seems 
probable  t h a t  augmen ted  h is taminase  ac t i v i t y  in mate rna l  
blood can be re la ted to t h a t  phenomenon.  

I t  is possible t h a t  H plays  an  i m p o r t a n t  role in preg-  
nancy  no t  only  in the  r a t  b u t  also in w o m e n  and in the  
guinea-pig.  

Rdsumd. Chez les cobayes enceintes  l ' ac t iv i t6  de 
l 'h i s taminase  est  cons id6rablement  augment6e.  

Cz. ~A~LINSKI and A. NIEDZIELSKI 

Department o/General and Experimental Pathology, 
School o/Medicine, L6dz (Poland), December 23, 1963. 
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