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of t h e  a d m i n i s t e r e d  r a d i o a c t i v i t y  was r e t r i eved  20 min  
a f te r  in jec t ion .  I t  seems l ikely t h a t  the  h i g h  level  of l iver  
acid soluble  r a d i o a c t i v i t y  2 m i n  a f te r  i.p. i n j ec t ion  p a r t l y  
depends  on  a c o n t a m i n a t i o n  b y  u n a b s o r b e d  radionucl ide .  
Th i s  is s u p p o r t e d  b y  t he  20% difference be t w een  t he  
ra t ios  of i.p. to  s.c. a d m i n i s t e r e d  r a d i o a c t i v i t y  in  t he  l iver  
acid soluble  and  R N A - f r a c t i o n s  (table).  A l t h o u g h  t he  
i n c o r p o r a t i o n  of labeled  orot ic  acid in to  t he  RNA-f r ac -  
t ion  a f t e r  s.c. i n j ec t ion  lagged b e h i n d  t h a t  a f t e r  i.p. 
i n j ec t ion  on ly  a m i n o r  dif ference was found  b e t w e e n  t he  
levels r eached  a t  60 m i n  a f t e r  i n j e c t i o n .  Th i s  shou ld  
d e p e n d  on  t he  h i g h  capac i t y  of t he  mouse  l iver  to  accu-  

m u l a t e  orot ic  acid ~. Our  resu l t  show t h a t  in  o rder  to  
avo id  c o n t a m i n a t i o n  of t he  l iver  acid soluble  f r ac t ion  and  
of i.p. s ampled  b lood b y  u n a b s o r b e d  rad ionuc l ide  a f te r  
s h o r t  pulse-per iods ,  i.p. i n j ec t ion  shou ld  be avoided .  I t  is 
e v i d e n t  t h a t  s.c. i n j ec t ion  in t h e  neck  is p re fe rab le  as i t  in 
a d d i t i o n  to  a n  effect ive  i nco rpo ra t i on  of r a d i o a c t i v i t y  in to  
t h e  l iver  cells also allows i.p. s ampl ing  0f blood, a f ac t  t h a t  
is of g r ea t  i m p o r t a n c e  w h e n  h y p o x i a  m u s t  be  min imized  
d u r i n g  l iver  t i s sue  s amp l ing  1~ 
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Summary. The  b iosyn thes i s  of ke to  acids and  free amino  acids was s tud ied  du r ing  t he  g r o w t h  of B a u h i n i a  p u r p u r e a  
leaves,  a -KGA,  OAA, p y r u v i c  acid and  P E P  are t he  i m p o r t a n t  ke to  acids obse rved  a t  va r ious  stages.  The  f i rs t  2 me ta -  
bol i tes  show a progress ive  increase  and  P E P  -+ OAA p a t h w a y  is v e r y  ac t ive  du r ing  t he  process  0f g rowth .  

The  i n v o l v e m e n t  of a m i n o  acids and  ke to  acids in  in te r -  
r e l a t ed  me tabo l i c  p a t h w a y s  ha s  been  i nd i ca t ed  since 
long 3. Changes  in t he  amino  acids and  p ro t e ins  w i t h  t he  
g r o w t h  a n d  d e v e l o p m e n t  of t h e  leaves  h a v e  been  worked  
o u t  in  detai l ,  b u t  l i t t le  is k n o w n  a b o u t  t he  changes  in ke to  
acids in  m a t u r i n g  leaves.  T he  p r e s en t  s t u d y  is a imed  a t  
s t u d y i n g  changes  in ke to  acids c o n c e n t r a t i o n s  and  cor- 
r e l a t i ng  w i t h  t h a t  of amino  acids d u r i n g  leaf  m a t u r a t i o n .  
Material and methods. B a u h i n i a  p u r p u r e a  p l a n t  growing  
in t h e  U n i v e r s i t y  c a m p u s  ha s  been  selected for th i s  s tudy .  
Leaves  of d i f fe ren t  s tages  (2-, 4-, 6-, 9-, 12- a n d  15-day- 
old) were p lucked  f rom t he  t ree,  b r o u g h t  to  t he  l a b o r a t o r y  
and  ana lyzed ,  
The  m e t h o d  descr ibed  b y  S teward ,  W e t m o r e ,  T h o m p s o n  
a n d  Ni t sch*  ha s  been  fol lowed for amino  acid ex t rac t ion .  
2 -d imens iona l  p a p e r  c h r o m a t o g r a p h y  h a s  been  used for 
t h e i r  sepa ra t ion .  The  de ta i led  p rocedure  is same as t h a t  
descr ibed  b y  Pa l  a n d  Laloraya~.  Mil l igrams of d i f fe rent  
a m i n o  acids are  ca lcu la ted  in t e r m s  of glycine, us ing  a 
K l e t t  pho toe lec t r i c  color imeter .  
Ke to  acids h a v e  been  e x t r a c t e d  as 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  (2 ,4 -DNP's )  as descr ibed b y  K a u s h i k  e a n d  
M u k h e r j e e n S .  F o r  t he  s e p a r a t i o n  of ke to  acids also, 
2 -d imens iona l  p a p e r  c h r o m a t o g r a p h y  ha s  been  employed.  
Mil l igrams of d i f fe ren t  ke to  acids are ca lcu la ted  in t e r m s  
of 2, 4 - D N P  of a - k e t o g l u t a r a t e  (a-KGA) us ing  a K l e t t  
pho toe lec t r i c  co lor imete r  f i t t ed  w i t h  b lue  filter.  
Results. The  figure shows t h a t  w i t h  t he  d e v e l o p m e n t  of 
leaves  t he  level  of a s p a r a g i n e  shows a g r a d u a l  decl ine 
a f t e r  t h e  s tage  I I ,  whi le  g l u t a m i n e  is p r e s e n t  on ly  in t r ace  
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B. purpurea; Showing levels of amino acids and keto acids in diffe- 
rent stages of leaves, a Amino acids : Leu & Phe, leucine and phenyl- 
alanine; Val, valine; 7-ABA, y-amino butyric acid; Pro, proline; Ala, 
~r Glu, glutamic acid; Asp, aspartic acid; Gly & Ser, glycine 
and serine~ Asp.NH~, asparagine, b Keto acids: Gly, glyoxylic acid; 
OAA (F), oxaloacetic acid (fast-moving isomer); ~-KGA, ~-keto- 
glutaric acid, urea; Pyr, pyruvic acid; PEP (F), phosphoenolypyruvic 
acid (fast-moving isomer). 
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a m o u n t  up to  t he  s tage I I I  followed b y  comple te  disap-  
pearance .  The  q u a n t i t y  of y - a m i n o b u t y r i c  acid g r adua l l y  
increases  up  to  s tage I I I ,  followed b y  a s h a r p  decline. 
Pro l ine  is obse rved  on ly  in the  s tage I and  I I I ,  while  
a -a lan ine  shows its presence  f rom the  s tage  I to  s tage  I I I .  
However ,  t h e  c o n c e n t r a t i o n s  of these  c o m p o u n d s  are 
m u c h  lower c o m p a r e d  w i t h  asparagine .  
The  m a j o r  ke to  acid spots  de tec ted  in d i f fe ren t  s tages  of 
leaves  are o~-KGA, OAA, py r uv i c  acid a n d  P E P ;  t he  f irst  
2 comprise  t he  bu lk  of ke to  acids, a - K G A  increases  
m a r k e d l y  w i t h  the  g r o w t h  of leaves ;  an  a l m o s t  l inear  
increase  is observed .  A 7fold increase  is recorded  be tween  
t he  f i rs t  s tage  and  the  s ix th  leaf s tage where  i t  shows a 
h i g h  va lue  of 13.6 mg/5  g f resh  we igh t  of leaves.  
Oxa loace t a t e  is u n t r a c e a b l e  d u r i n g  t he  f i rs t  3 s tages  of 
leaf g rowth ;  i t  appea r s  a t  t he  I V t h  s tage  and  increases  
m a r k e d l y  a t  t he  V t h  stage,  w h e r e a f t e r  i t  decreases  
s l ight ly  a t  t he  V I t h  stage.  A n o t h e r  i m p o r t a n t  m e t a b o l i t e  
P E P ,  which  is no t  p r e s en t  in s tage  I leaves,  increases  up  
to t he  s tage I I I ,  followed b y  a low va lue  d u r i n g  l a t e r  
per iod  of g rowth .  The  a m o u n t  of p y r u v i c  acid and  u rea  
(which also fo rms  i ts  h y d r a z o n e  der iva t ive )  also increases  
w i t h  t he  age of t he  leaves  up  to t he  I I I r d  stage,  followed 
b y  the i r  d i s a p p e a r a n c e  in l a te r  stages.  Glyoxyl ic  acid, 
however ,  does n o t  exh i b i t  a n y  m a r k e d  changes .  
Discussion. Changes  in keto  acids and  amino  acids w i t h  
t he  g r o w t h  of leaves c lear ly  revea l  t h a t  the re  is a pro- 
gressive a c c u m u l a t i o n  of a -KGA,  and  a t  la te  s tages  of 
OAA. D i s a p p e a r a n c e  of py r uv i c  acid a n d  lower va lue  of 

P E P  a f t e r  I I I r d  s tage of leaf  g r o w t h  would  i nd i ca t e  t h a t  
P E P - +  OAA p a t h w a y  is v e r y  ac t ive  d u r i n g  t h e  ea r ly  
per iods  of leaf  growth .  Absence  of OAA d u r i n g  th i s  pe r iod  
is the re fore  due  to  i ts r ap id  u t i l i za t ion  for g r o w t h  reac-  
t ions ,  whi le  i ts  l a te r  a c c u m u l a t i o n  is due  to  s luggish  r a t e  
of m e t a b o l i s m  and  syn thes i s  of p ro te in .  W e b b  and  
F o w d e n  9, work ing  on  t he  ke to  acid changes  in t h e  leaves  
of Arach is  hypogaea ,  h a v e  sugges ted  t h a t  as leaves  de- 
velop t h e y  pass  f rom a s t a t e  of rap id  ne t  p ro t e in  syn thes i s  
du r ing  t he  per iod  of t he i r  ac t ive  g r o w t h  to one where  t he  
r a t e  of p ro t e in  syn thes i s  is m u c h  reduced  a n d  on ly  
c o u n t e r b a l a n c e s  p ro t e in  b r e a k d o w n  in t he  m a t u r e  leaf. 
P r e s e n t  f indings  agree w i t h  th i s  view, and  i t  a p p e a r s  t h a t ,  
w i th  the  inc reas ing  age of t he  leaves,  t he  t r a n s a m i n a t i o n  
reac t ions  u t i l iz ing  t he  ke to  acids for t he  syn thes i s  of 
amino  acids is af fected and  becomes  sluggish.  Since 
~ -KGA a n d  OAA invo lv ing  t r a n s a m i n a t i o n s  are t he  m o s t  
c o m m o n  in p lan t s ,  t h e y  t e n d  to  show the  g r ea t e s t  accu-  
mula t ion .  These  ke to  acids be ing  key  m e t a b o l i t e s  of 
ox ida t ive  ci t r ic  acid cycle, t he i r  a c c u m u l a t i o n  env i sages  
s luggish ope ra t i on  of th i s  cycle p a r t i c u l a r l y  a t  these  
points .  I n d e e d  i t  has  been  shown  d u r i n g  r ecen t  years  t h a t  
the  p ro t e in  syn thes i s  pe r  se is n o t  affected d u r i n g  age ing  
b u t  t he  b r e a k d o w n  processes  are a c t i v a t e d  lO. 
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Summary, I n  t he  ra t ,  gas t r ic  mucosa l  h i s t a m i n e  is mobi l ized  and  h i s t id ine  deca rboxy la se  a c t i v a t e d  b y  t r e a t m e n t  w i t h  
insu l in  or p e n t a g a s t r i n .  Colchicine p r e t r e a t m e n t  p r e v e n t e d  t he  h i s t a m i n e  release w i t h o u t  p r e v e n t i n g  t h e  e n z y m e  
ac t iva t ion .  The  resu l t s  sugges t  a) t h a t  h i s t a m i n e  release and  h i s t id ine  deca rboxy la se  a c t i v a t i o n  are i n d e p e n d e n t  events ,  
and  b) t h a t  m ic ro tubu l e s  are i nvo lved  in the  release of h i s t amine .  

Gas t r i n  mobi l izes  h i s t a m i n e  f rom endocr ine  cells in  t he  
r a t  oxyn t i c  mucosa ,  a t  t he  same t ime  a c t i v a t i n g  t he  
h i s t a m i n e - f o r m i n g  e n z y m e  in these  cells 1,2. I t  h a s  been  
a rgued  t h a t  t he  r educ t ion  of gas t r ic  h i s t a m i n e  t r iggers  
off t he  a c t i v a t i o n  of h i s t id ine  deca rboxy lase  b y  ' lessening 
of e n d - p r o d u c t  r epress ion ' l .  Agents ,  such  as colchicine 

Effect of pentagastrin on gastric histamine content and histidine 
decarboxylase activity after pretreatment with colehicine 

Treatment A. Mucosal histamine 
conc. [lg]g, 
mean 4- SEM (n) 

B. Histidine decar- 
boxylase activity 
pmoles CO2[mg/h , 
mean 4- SEM (n) 

1. Saline 59 4- 2.4 (8) 5.7 4- 0.7 (8) 
2. Colchicine 63 4- 1.8 (5) 8.2 4- 1.3 (5) 
3. Pentagastrin 41 4- 2.5 (27) 15,1 4- 1.0 (36) 
4. Colchicine and 

pentagastrin 56 4- 3.4 (23) 17.1 4- 1.0 (23) 

1A-2A: N.S.; 1A-3A: p <  0.001; 1A-4A: N.S.; 2A-4A: N.S.; 
1B-2B: N.S.; 1B-3B: p < 0 . 0 0 1 ;  1B-4B: p < 0 . 0 0 1 ;  2B-4B: 
p < 0.001. 

a n d  v inb la s t ine ,  wh ich  d i saggrega te  mic ro tubu les ,  are 
k n o w n  to in te r fere  w i t h  release processes,  such  as secre- 
t ion  of insu l in  f rom t h e  B-cel l  3,4 and  secre t ion  of ca te-  
cho lamines  f rom the  a d r e n a l  medu l l a  ~. The  pu rpose  of t he  
p re sen t  s t u d y  was  to e x a m i n e  t he  effects of colchicine on  
h i s t a m i n e  c o n t e n t  and  h i s t id ine  deca rboxy la se  a c t i v i t y  in  
the  r a t  s tomach .  
A d u l t  male  r a t s  (weighing 150-250 g) of t he  Sprague-  
Dawley  s t r a i n  were used. T h e y  were fas ted  for 48 h ( tap  
w a t e r  ad  l ib i tum)  before  t he  expe r imen t s .  In  1 e x p e r i m e n t  
t he  r a t s  rece ived  5 m g / k g  colchicine i. p. a n d  were t h e n  
g iven  p e n t a g a s t r i n  s. c. 31/9 h l a t e r  and  ki l led a f t e r  1 h. 
I n  a n o t h e r  e x p e r i m e n t  t he  r a t s  received f i rs t  colchicine 
a n d  a f te r  30 m i n  2.5 U / k g  insu l in  s. c.. T h e y  were kil led 
41/2 h later .  Cont ro l s  were g iven  0.9% saline.  A t  sacrifice, 
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