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Effects  of L - l y s i n e  a d m i n i s t r a t i o n  on cer ta in  a s p e c t s  of a s c o r b i c  acid m e t a b o l i s m  in w e a n l i n g  rats  
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Summary. L - l y s i n e  a d m i n i s t r a t i o n  to  m a l e  w e a n l i n g  r a t s  a t  a d o s e  of  110.4 m g  (25% LDs0 ) p e r  100 g b o d y  w e i g h t  p e r  
d a y  for  15 d a y s  r e d u c e d  t h e  l i ve r  t o t a l  a s c o r b i c  a c id  level .  T i le  b i o s y n t h e s i s  as  wel l  as  t h e  d e g r a d a t i o n  of  L - a s c o r b i c  
a c i d  w a s  d i m i n i s h e d  u n d e r  t h e s e  c o n d i t i o n s .  T h e  fa l l  in  l i ve r  t o t a l  a s c o r b i c  a c id  leve l  a f t e r  L - l y s i n e  a d m i n i s t r a t i o n  
w a s  a s c r i b e d  to  i t s  r e d u c e d  s y n t h e s i s .  

A l t e r a t i o n s  in  t h e  g r o w t h  p a t t e r n s  of  a n i m a l s  h a v e  b e e n  
r e p o r t e d  b y  v a r i o u s  i n v e s t i g a t o r s  to  r e s u l t  f r o m  i n g e s t i o n  
of  l y s i n e  in  e x c e s s  z-5. S u p p l e m e n t a t i o n  of  l y s i n e  h a s  b e e n  
f o u n d  to  p r o d u c e  b i o c h e m i c a l  c h a n g e s  in  t h e  a n i m a l s  e,7 
a n d  a lso  to  a l t e r  t h e  a c t i v i t i e s  of  d i f f e r e n t  e n z y m e -  
s y s t e m s  TM. H i g h  l eve l s  of  d i e t a r y  t y r o s i n e  h a v e  b e e n  
r e p o r t e d  to  r e s u l t  in  a m a r k e d  r e d u c t i o n  in  t h e  b i o s y n -  
t h e s i s  of  L - a s c o r b i c  a c i d 1 1  A s  w e a n l i n g  r a t s  a r e  f o u n d  t o  
be  m o r e  s u s c e p t i b l e  to  d i s p r o p o r t i o n a t e  a m o u n t s  of  
a m i n o  ac id  t h a n  m a t u r e d  o n e s  12, t h e  p r e s e n t  i n v e s t i g a -  
t i o n  w a s  c a r r i e d  o u t  o n  t h e m  in  o r d e r  to  e v a l u a t e  t h e  
e f f ec t s  of  L - l y s i n e  a d m i n i s t r a t i o n  o n  a s c o r b i c  a c id  m e -  
t a b o l i s m .  
M a l e  w e a n l i n g  a l b i n o  r a t s  w e i g h i n g  2 5 - 3 5  g we re  d i v i d e d  
i n t o  2 g r o u p s  : A a n d  t3, of  e q u a l  a v e r a g e  b o d y  w e i g h t  a n d  
w e r e  m a i n t a i n e d  on  a 1 8 %  c a s e i n  d ie t .  T h e  o t h e r  i ng re -  
d i e n t s  of  t h e  d i e t  w e r e  t h e  s a m e  as  r e p o r t e d  e l s e w h e r e  xa, 14. 
F a t - s o l u b l e  a n d  w a t e r - s o l u b l e  v i t a m i n s  we re  f u r n i s h e d  in  
t h e  d i e t  a c c o r d i n g  to  Bergen.  
T h e  a n i m a l s  of  t h e  g r o u p  A were  i n j e c t e d  i n t r a p e r i t o n e -  
a l l y  w i t h  L - l y s i n e  h y d r o c h l o r i d e  ( s o l u t i o n  a d j u s t e d  to  
p H  7.4 w i t h  N a H C O 3 )  a t  a dose  of 110.4  m g  p e r  100 g 
b o d y  w e i g h t  p e r  d a y  w h i c h  is e q u i v a l e n t  to  2 5 %  LDs0 ~.  
T h e  t r e a t m e n t  w a s  d o n e  for  a p e r i o d  o f  15 d a y s .  T h e  an i -  
m a l s  of  t h e  o t h e r  g r o u p  s e r v i n g  as  p a i r - f e d  c o n t r o l s  re-  
c e i v e d  i n j e c t i o n s  of o n l y  t h e  m e d i u m  u s e d  to  d i s s o l v e  
L - l y s i n e .  
A f t e r  t h e  l a s t  i n j e c t i o n ,  t h e  a n i m a l s  we re  f a s t e d  o v e r n i g h t  
a n d  s ac r i f i c ed  u n d e r  l i g h t  e t h e r  a n e s t h e s i a .  B l o o d  w a s  
c o l l e c t e d  f r o m  t h e  h e p a t i c  v e i n  b y  a h e p a r i n i z e d  s y r i n g e  
a n d  p l a s m a  w a s  s e p a r a t e d  b y  c e n t r i f u g a t i o n .  T h e i r  l ive r  
a n d  k i d n e y  t i s s u e s  we re  r e m o v e d ,  ch i l l ed  in ice a n d  
w e i g h e d .  L i v e r  t i s s u e  w a s  h o m o g e n i z e d  in  a n  al l  g l a s s  
h o m o g e n i z e r  w i t h  4 vol .  of  co ld  0.15 M KC1. T h e  t i s s u e  ex -  
t r a c t  w a s  f r eed  f r o m  n u c l e a r  a n d  m i t o c h o n d r i a l  f r a c t i o n s  
b y  c e n t r i f u g a t i o n  a t  9605 • g for  15 m i n .  T h e  s u p e r n a t a n t  
w a s  t h e n  c e n t r i f u g e d  a t  86 ,443 • g for  60 m i n  in  a B e c k -  
m a n  L 3 - 5 0  u l t r a c e n t r i f u g e .  T h e  s u p e r n a t a n t  f r a c t i o n  w a s  
u t i l i z e d  for  e s t i m a t i n g  d e h y d r o a s c o r b a t a s e  ac t i v i t yXL 
T h e  s e d i m e n t  w a s  r e s u s p e n d e d  in  0.15 M KC1 (1 m l  s u s -  
p e n s i o n  = 0.5 g f r e s h  l ive r  t i s sue )  a n d  w a s  s u b s e q u e n t l y  
u t i l i z e d  as  e n z y m e  s o u r c e  for  d e t e r m i n i n g  L - a s c o r b i c  a c id  

s y n t h e s i z i n g  a b i l i t y  is. T h e  p r o t e i n  c o n t e n t  of  t h e  l i ve r  
h o m o g e n a t e s  u s e d  in  t h e  e n z y m a t i c  s t u d i e s  w e r e  d e t e r -  
m i n e d  b y  t h e  b i u r e t  m e t h o d  lK T h e  t o t a l  a s c o r b i c  a c i d  
c o n t e n t  of  t h e  p l a s m a ,  l i ve r  a n d  k i d n e y  w a s  e s t i m a t e d  
a c c o r d i n g  to  t h e  m e t h o d  e m p l o y e d  b y  C h a t t e r j e e  e t  al. la. 
T h e  r e s u l t s  p r e s e n t e d  in  t a b l e  1 d e m o n s t r a t e d  t h a t  t h e  
k i d n e y  a n d  t h e  l i ve r  w e i g h t s  r e m a i n e d  u n a f f e c t e d  fo l l ow in g  
L - l y s i n e  a d m i n i s t r a t i o n  for  a p e r i o d  o f  15 d a y s .  T h e  t o t a l  
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Table 1. Effect of L-lysine administration on liver and kidney weights and on the plasma and their total ascorbic acid content (the values a r e  

means i S. 13. M.) 

Groups of animals Plasma (mg/lO0 ml) 
Liver Kidney 
Weight Total ascorbic acid Weight Total ascorbic acid 
(g/100 g body weight) ([xg/100 mg tissue) (g/100 g body Weight) (~tg[100 mg tissue) 

Pair-fed control 1.91 :t: 0.09 (5) 4.62 • 0.10 (6) 25.0 + 1.3 (5) 0.926 ~ 0.40 (6) 20.0 -}- 0.8 (6) 

Treated 1.94 -r 0.10 (4) 4.89 • 0.27 (6) 20.5 ~: 1.2 (5) 0.924 • 0.020 (6) 21.6 • 0.9 (6) 
p > 0.05 p > 0.05 p < 0.05 p > 0.05 p > 0.05 

The figures in the parentheses indicate the number  of animals. 
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Table 2. Effect of L-lysine administration on the biosynthesis and degradation of L-aseorbic acid by the liver (the values are means • S. E. M.) 

Group of animals L-ascorbic acid synthesized 
from D-glucuronolactone 
([xmoles/g microsomal protein) 

from L-gulonolactone 
([xmoles/g microsomal protein) 

Dehydroascorbatase activity 
(~tmoles of 2-3 diketogulonic 
acid formed/g soluble 
supernatant protein) 

Pair-fed control 97.4 • 9.9 (4) 

Treated 57.6 4- 4.9 (5) 
p ~ 0.01 

280 • 19 (4) 639 • 27 (5) 

18S • 12 (5) 485 • 29 (5) 
p <0.01 p < 0.01 

The figures in the parentheses indicate the number of animals. 

ascorbic  acid c o n t e n t  of the  p l a s m a  and  the  k i d n e y  re- 
m a i n e d  una l t e red ,  whi l s t  t he  l iver  t o t a l  ascorbic  acid 
level  was  m a r k e d l y  reduced  fol lowing lysine t r e a t m e n t .  
The  in v i t ro  b iosyn thes i s  of L-ascorb ic  acid f rom D-glu-  
cu rono lac tone  as well as f rom L-gulonolac tone ,  as de- 
m o n s t r a t e d  in t ab l e  2, was  found  to  be  s ign i f ican t ly  re- 
duced  a f t e r  lysine adm i n i s t r a t i on .  This  suggests  t h a t  t he  
fall  in  l iver  t o t a l  ascorbic  acid level a f te r  L- lysine ad-  
m i n i s t r a t i o n  m i g h t  arise f rom t h e  d imin i shed  syn thes i s  of 
L-ascorb ic  acid. L- ty ros ine  a t  5~o level  in t he  d ie t  has  
also b e e n  found  to depress  t he  syn thes i s  of L-ascorb ic  
acid f rom D-g lucu rono lac tone  11. A d m i n i s t r a t i o n  of phe-  
n y l a l a n i n e  was r epo r t ed  to r e su l t  in  an  i nh ib i t i on  of pro-  
t e i n  syn thes i s  lK The  d i m i n u t i o n  in t h e  ac t iv i t i es  of 
D-g lucu rono reduc t a se  and  L-gu lonooxidase  a f te r  L- lysine 
a d m i n i s t r a t i o n  m a y  likewise be  a t t r i b u t e d  to the  reduced  
syn thes i s  of t he  e n z y m e  p ro t e in  resu l t ing  f rom a depres-  
sion of syn thes i s  of p ro t e in  as a whole.  
A d m i n i s t r a t i o n  of L-lysiue also p roduced  a m a r k e d  de-  
press ion  in t h e  l iver  d e h y d r o a s c o r b a t a s e  a c t i v i t y  ( tab le  2). 
Th i s  suggests  t h a t  t he  a n i m a l  t r ies  to  c o m p e n s a t e  t he  loss 
in  t i ssue  ascorbic  acid p roduced  b y  t he  r e d u c t i o n  in  t he  
r a t e  of i t s  b iosynthes i s .  B u t  t he  fac t  t h a t  the  l iver  t o t a l  
ascorbic  acid level  sti l l  r e m a i n e d  d imin i shed  signifies t h a t  

t he  m a g n i t u d e  of r educ t ion  in t he  r a t e  of ascorbic  acid 
b iosyn thes i s  was more  t h a n  t h a t  of t he  reduced  r a t e  of i ts  
deg rada t ion .  
The  absence  of a l t e r a t i o n  in the  k i d n e y  t o t a l  ascorbic  acid 
level a f t e r  L- lysine a d m i n i s t r a t i o n  m a y  be  ascr ibed  to  the  
u n c h a n g e d  p l a s m a  t o t a l  ascorbic  acid level  u n d e r  t he  
same condi t ion .  In sp i t e  of d imin i shed  syn thes i s  of L- 
ascorbic  acid b y  t he  liver,  t he  p l a s m a  t o t a l  ascorbic  acid 
l e v e l  r e m a i n e d  u n a l t e r e d  a f te r  L- lysine a d m i n i s t r a t i o n .  
Th i s  absence  of a l t e r a t i o n  in t he  p l a s m a  t o t a l  ascorbic  
acid level  m i g h t  be  due to supposed ly  d imin i shed  excre-  
t i on  of ascorbic  acid in t he  urine.  The  poss ib i l i ty  t h a t  t he  
changes  in ascorbic  acid m e t a b o l i s m  fol lowing r epea t ed  
in jec t ions  of L- lys ine  m i g h t  be an  a r t e f ac t  m a y  be  ruled 
ou t  b y  t he  fac t  t h a t  the  pa i r - fed  con t ro l  r a t s  also received 
r epea t ed  in jec t ions  of t he  m e d i u m  used to dissolve the  
amino  acid. 
I n  t he  course of th i s  inves t iga t ion ,  i t  was  also n o t e d  t h a t  
food i n t a k e  b y  t h e  t r e a t e d  an ima l s  did  n o t  differ  signifi- 
c a n t l y  f rom those  of t he  con t ro l  groups ,  a n d  t h e i r  b o d y  
we igh t  too  r e m a i n e d  u n c h a n g e d .  I t  the re fore  suggests  
t h a t  L- lys ine  a d m i n i s t r a t i o n  a t  t he  p r e sen t  dose appea r s  
to  h a v e  no  effect  on  t he  genera l  g r o w t h  p a t t e r n  or on  t he  
g r o w t h  of d i f fe ren t  o rgans  of t he  animal .  

Hydrolysis of histones by horse urinary kallikreins 
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Summary. Horse  u r i n a r y  ka l l ikre in  was shown  to hydro iyze  h i s tones  f rom calf t h y m u s  a n d  ch icken  nucle i  e ry th rocy te s .  
The  hydro lys i s  is i n h i b i t e d  b y  b e n z a m i d i n e  and  hyposu l f i t e  b u t  n o t  b y  soy-bean  t r y p s i n  i nh ib i t o r ;  horse  p l a s m a  
ka l l ikre in  also p roduces  th i s  hydrolys is .  

Ka l l ik re in  (EC 3.4. 21.8) is t he  genera l  de s igna t ion  for 
ser ine p ro teases  wh ich  l ibe ra te  h y p o t e n s i v e  pep t ides  
(kinins) f rom a p l a s m a  pro te in ,  k in inogen.  These  enzymes  
h a v e  been  found  in severa l  t i ssues  and  biological  f luids 
such  as p lasma,  g l a n d u l a r  secre t ions  a n d  ur ine.  A l t h o u g h  
t h e y  h a v e  some p roper t i e  s s imi la r  to  those  of t ryps in ,  
m a i n l y  in t he i r  ab i l i ty  t o  hyd ro lyze  N - ~ - s u b s t i t u t e d -  
a rg in ine  esters,  t h e y  show a m u c h  h igher  p ro teo ly t i c  spe- 
cif ici ty t o w a r d s  i t s  n a t u r a l  subs t r a t e ,  k in inogenK Horse  
u r i n a r y  ka l l ikre in  ( H o U K ) ,  a g l andu la r  ka l l ikre in  wh ich  
l ibera tes  l y s y l - b r a d y k i n i n  f rom horse  k in inogen,  does n o t  
c leave e i t he r  case in  or hemoglob i  n 4, 5 b u  t i t  was r epo r t ed  
to h y d r o l y z e  Salmine 5 a n d  po lya rg in ineK These  f ind ings  
ra i sed  some d o u b t s  w h e t h e r  ka l l ikre ins  or  c o n t a m i n a n t s  
were respons ib le  for  th i s  hydro lys i s  ~, b u t  t h e  resu l t s  on  

specific i nh ib i t i on  are in  f a v o u r  of hydro lys i s  b y  kal l ikre in  
i tself ;  hog  p a n c r e a t i c  ka l l ikre in  was also said to  hyd ro lyze  
sa lmine  s. 
The  s tud ies  r epo r t ed  in th i s  c o m m u n i c a t i o n  were unde r -  
t a k e n  as an  a t t e m p t  to  conf i rm the  o b s e r v a t i o n  of non-  
specific p ro teo lys i s  of sa lmine  and  to e x t e n d  these  s tud ies  
to  t h e  ac t ion  of H o U K  on h is tones ,  p ro te ins  wh ich  h a v e  
also a large basic  amino  acid con ten t .  
Material and methods. Horse  u r i n a r y  ka l l ikre in  (HoUK)  
was PrePared  b y  p rocedures  a l r eady  described*,  ~. The  
e n z y m e  a c t i v i t y  was followed b y  i ts  es terase  a c t i v i t y  on  
N-~ - to sy l -L -a rg in ine -me thy l  es te r  (TAME),  u n d e r  the  
cond i t ions  descr ibed  for h u m a n  p l a s m a  ka l l ikre in  1~ An  
e n z y m e  p r e p a r a t i o n  w i t h  specific a c t i v i t y  10.1 un i t s / r ag  
([zmoles T A M E  h y d r o l y z e d  pe r  min)  was  used t h r o u g h o u t  


