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These  resul ts  i nd i rec t ly  con f i rm  t h e  s ignif icance  of 
t he  ATP,  d e m o n s t r a t e d  b y  CARTIER ~ ,  a n d  of t h e  co- 
ea rboxylase ,  d e m o n s t r a t e d  b y  ZAMBOTTI ~, for  a n o r m a l  
behav iou r  in t h e  os teogenic  process.  

E. BARBIERI 

Insti tute o /Cl in ical  Orthopedics G. Gaslini, University o/ 
Genoa (Italy), A p r i l  23, 7957. 

Riassunto 

S t u d i a n d o  il m e c c a n i s m o  b ioch imico  con cui la insu l ina  
cont ro l la  il p rocesso  di os teogenesi ,  si 6 s tab i l i to  t h e  in 
condiz ioni  di  def ic i t  insul in ico  (d iabe te  al lossanico) 
es is te  nel  r a t t o  accan to  ad un  a r res to  de l l ' a cc r e sc imen to  
schele t r ico,  u n a  n o t e v o l e  r iduz ione  de l l ' a t t i v i t~  cocar-  
bossi las ica  nel la  car t i l ag ine  epifisaria.  Si conc lude  che  
nel la  car t i l ag ine  di  con iugaz ione  A T P  e cocarboss i las i  
sono s t r e t t a m e n t e  i n t e r d i p e n d e n t i  pe r  q u a n t o  r i g u a r d a  
la loro b ios in tes i  ; ino l t re  che il loro no rma le  m e t a b o l i s m o  
6 ind i spensab i l e  al n o r ma le  svolgers i  del p rocesso  di  
os teogenesi .  

12 p. CARTIER, Expos6s Ann. Biochim. M~d. 14, 73 (1952). 

I n f l u e n c e  of  P o s t  I r r a d i a t i o n  A d m i n i s t r a t i o n  of  
M e t h i o n i n e  o n  t h e  E x c r e t i o n  of C r e a t i n e ,  

G r e a t i n i n e  a n d  N - M e t h y l  N i c o t i n a m i d e  in  U r i n e  
of  R a t s  

Ear l i e r  o b s e r v a t i o n s  f rom th is  l a b o r a t o r y  h a v e  
d e m o n s t r a t e d  a p rec ip i tous  fall in t h e  levels of free- 
m e t h i o n i n e  a n d  chol ine  in r a t  l ivers ~ and  an  e n h a n c e d  
exc re t i on  of m e t h y l a t e d  e n d - p r o d u c t s  such  as c rea t ine ,  
c rea t in ine  a n d  N ' - m e t h y l - n i e o t i n a m i d e  in ur ine  of r a t s  
g iven  600 r t o t a l  b o d y  X - r a y  i r r ad ia t ion  2. This  impl ied  
t h a t  r ad i a t i on  e x p o s u r e  p r o b a b l y  d i s r u p t e d  the  m e t h y l  
e c o n o m y  and  sugges t ed  t h a t  t h e r e  m a y  be a cause -and -  
e f fec t  r e l a t i onsh ip  b e t w e e n  r a d i o l a b i l i t y  of m e t h i o n i n e  a 
a n d  the  levels of t h e  m e t a b o l i t e s  s tud ied .  These  con- 
s ide ra t ions  p r o m p t e d  us to  s t u d y  h o w  far  replace-  
m e n t  t h e r a p y  of m e t h i o n i n e  would  h a v e  benef ic ia l  
e f fec ts  in m o d i f y i n g  the  r e p o r t e d  b iochemica l  lesions 

of r ad i a t i on  exposures .  In  th is  c o m m u n i c a t i o n ,  the 
in f luence  of p o s t - i r r a d i a t i o n  a d m i n i s t r a t i o n  of me- 
t h i o n i n e  on t h e  exc re t ion  of c rea t ine ,  creatinine, 
N ' - m e t h y l - n i c o t i n a m i d e  a n d  n i t r o g e n  in  ur ine  is re- 
po r t ed .  The  inf luence  of g iv ing  m e t h i o n i n e  half an 
hour  before  i r r ad ia t ion  has  also been  i n v e s t i g a t e d .  

Experimental.--11/~ t o  2 m o n t h  old w i s t e r  rats,  in- 
b red  in our  colony,  were  used  in th is  inves t iga t ion .  The 
an imal s  were  d iv ided  in to  5 g roups  of 6 r a t s  each, as 
follows. The  f i rs t  g roup  se rved  as con t ro l s  and the 
an ima l s  d id  n o t  rece ive  a n y  t r e a t m e n t  a t  all. The  second 
g roup  of an imal s  were  n o t  i r r ad i a t ed  b u t  received in- 
j ec t ion  of m e t h i o n i n e  a t  a dose r a t e  of 5 m g / k g  of body 
weight .  The an imals  in t he  3rd group  were  irradiated 
w i t h  600 r X- rays .  I n  t h e  4 th  group,  an ima l s  were ir- 
r a d i a t e d  and  rece ived  m e t h i o n i n e  ~ h a f t e r  irradiation. 
The las t  g roup  was  also i r r ad i a t ed  b u t  r ece ived  methi0- 
n ine  before  i r rad ia t ion .  

All an imals ,  con t ro l  as well as i r r ad i a t ed ,  were  fasted 
for 24 h du r ing  the  col lect ion of ur ine .  Dr ink ing  water 
was, however ,  m a d e  avai lab le  to  t h e m  ad libitum. Animals 
were  h o u s e d  in me tabo l i c  cages  in pa i r s  to  faci l i ta te  the 
col lec t ion  of ur ine.  

Fo r  t h e  e s t i m a t i o n  of c rea t ine  a n d  creat in ine ,  the 
ur ine  samples  were  f i rs t  t r e a t e d  w i t h  iodine-iodide 
r e a g e n t  as desc r ibed  b y  TAUSSKY ~ to  r e m o v e  the  inter- 
fer ing subs t ances ,  fo l lowed b y  e x t r a c t i o n  of t h e  excess 
of iodine  w i t h  ch loroform.  Ur ine  samples  were  then  ad- 
j u s t e d  to  p H  2.5 and  t a k e n  for  t he  e s t i m a t i o n  of creatine 
and  c rea t in ine .  The  conver s ion  of c rea t ine  to creatinine 
was  ca r r ied  ou t  b y  au toc l av ing  the  ur ine  samples  (pH 2.5) 
as r e c o m m e n d e d  b y  CLARK et al. 5. P r e f o r m e d  creatine 
a n d  t o t a l  c r ea t in ine  was t h e n  e s t i m a t e d  colorimetrically 4 
b y  a d d i n g  1 ml  of 0.04 N picr ic  ac id  and  1 ml  of 0.75 N 
N a O t t .  Af t e r  20 min  of s t ab i l i za t ion ,  t he  colour  intensity 
was  m e a s u r e d  in K l e t t  S u m m e r s o n  co lo r imete r  with 
green  fil ter.  

F o r  t h e  e s t i m a t i o n  of N ' - m e t h y l - n i c o t i n a m i d e ,  the 
u r ine  s a mp l e s  were  t r e a t e d  w i t h  ace tone  a n d  6 N NaOH, 
fol lowed b y  a d d i t i o n  of 6 N HC1 to  p r o d u c e  stable 
f luorescen t  c o n d e n s a t i o n  p r o d u c t  as desc r ibed  in detail 
b y  HUFF a n d  PERLZWEIG ~. The  f luorescence  was measur- 
ed  in P f a t t z  a n d  Baur  i n s t r u m e n t  w i t h  t he  combination 
of g reen  and  yel low fil ters.  

N i t r o g e n  in ur ine samples  was  e s t i m a t e d  colorimetri- 
cally b y  ness le r iza t ion  p rocedu re  as ou t l ined  b y  UMBREIT 
et al. 7. 
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Influence of administration of methionine (5 mg]kg of body weight) on the excretion levels of creatine, creatinine, N'-methyl nicotin- 
amide and nitrogen in irradiated animals. 

No. of rats 

4 
6 
6 
6 
6 

Nitrogen Creatine Creatinine NtMeNA 
Group mg/day/rat rag/day/rat mglday/rat rag/day/rat 

Control 
Control + Methionine 
Irradiated 
Irradiated + Methionine given before irradiation 
Irradiated + Methionine given after irradiation 

56-5 :t: 0"5 
52.6 :[: 1-52 
92.8 :~ 4.3 
85.63 4- 4-8 
85-8 :~= 3"39 

0.54 4- 0"089 
0.57 -4- 0.07 
1.19 4. 0.11 
1-3 -4- 0-2 
0-463 -4- 0.001 

1-96 ~ 0.28 
1.8 4. 0.037 
3-87 ± 0'24 
3.42 :t: 0.38 
3.08 d: 0.12 

0.236 4- 0.0O4 
0.198 -4- 0.003 
0.425 + 0.009 
0.215 4. 0-005 
0.212 4. 0.006 

Standard errors have been calculated using the formula (22d2[n(n-1)~. 
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Results and Discussion.--The r e su l t s  of t he se  exper i -  
ments are  p r e s e n t e d  in  t h e  Tab le .  I t  wil l  be  seen  t h a t  
a d m i n i s t r a t i o n  of m e t h i o n i n e  ha l f  a n  h o u r  a f t e r  i r r ad i a -  
tion b r o u g h t  b a c k  t h e  e x c r e t i o n  levels  of c r e a t i n e  a n d  
N ' - m e t h y l - n i c o t i n a m i d e  to  n o r m a l i t y ,  b u t  i t  does  n o t  
appear  to  h a v e  a n y  ef fec t  o n  t h e  e x c r e t i o n  of c r e a t i n i n e .  
This c o n t i n u e d  to  be  h i g h  as  in  t h e  case  of u n t r e a t e d  ir-  
radia ted an ima l s .  

A d m i n i s t r a t i o n  of m e t h i o n i n e  ha l f  a n  h o u r  be fo re  i r -  
radia t ion  does  n o t  s e e m  to  c o n t r o l  t h e  i nc r ea sed  e x c r e t i o n  
of c r e a t i n e  a n d  c r ea t i n ine .  T h e  o n l y  e f fec t  i t  h a d  w as  to  
restore t h e  N ' M e N A  levels  to  n o r m a l i t y .  S imi la r ly ,  t h e  
excret ion of n i t r o g e n  c o n t i n u e d  to  b e  h i g h  in  b o t h  t h e  
groups, t h e r e b y  s h o w i n g  t h a t  t h e  inc reased  c a t a b o l i c  
act ivi ty  is n o t  r e v e r s e d  b y  m e t h i o n i n e .  

U. S. KUMTA, MISS S. U.  GURNANI, 
a n d  M. B. SANASRABUOHE 

Biology Division, Atomic Energy Establishment, Indian 
Cancer Research Centre, Pard, Bombay 12, 

a n d  a l lowed free access  to  P u r i n a  Dog  Chow a n d  t a p  
wa te r .  25 m l  of t a p  w a t e r  p e r  kg  of b o d y  w e i g h t  were  
g i v e n  b y  m o u t h  t h r o u g h  a s t o m a c h  t u b e  o n e - h a l f  h o u r  
p r io r  to  t h e  b e g i n n i n g  of e a c h  e x p e r i m e n t  to  i n s u r e  
a d e q u a t e  h y d r a t i o n  a n d  u r ine  flow. E a c h  a n i m a l  was  
loosely  r e s t r a i n e d  t o  a dog  b o a r d  in t h e  s u p i n e  p o s i t i o n  
a n d  a n  i n d w e l l i n g  c a t h e t e r  p l aced  in  t h e  b l a d d e r .  T h e  
t e m o r a l  a r t e r y  was  exposed  u n d e r  loca l  a n e s t h e s i a  
(d is t i l led  w a t e r )  a n d  a p o l y e t h y l e n e  c a t h e t e r  i n s e r t e d  
i n t o  t h e  p r o x i m a l  end.  Con t ro l  s amp le s  of u r i n e  a n d  
b l o o d  were  t a k e n .  15 m i n  were  a l lowed for  s u r g i c a l  
r ecove ry .  Rese rp ine ,  1.5 m g / k g  b o d y  weigh t ,  was  t h e n  
i n j e c t e d  i n t o  t he  lef t  e x t e r n a l  j u g u l a r  ve in  o v e r  a 3 s in -  
t e rva l ,  a n d  a r t e r i a l  b lood  s a m p l e s  were  t a k e n  a t  I0 s 
i n t e r v a l s  for  t h e  n e x t  2 min .  T h e  m i d p o i n t  of t h e  in-  
j e c t i o n  t i m e  was  d e s i g n a t e d  as zero t ime .  C a t h e t e r i z e d  
u r ine  s a m p l e s  were  co l lec ted  a t  30 a n d  60 min ,  a n d  24 
a n d  48 h s a m p l e s  were  cage-col lec ted .  

18 

Zusammen/assung 

Die M6g l i chke i t  w u r d e  gepr t i f t ,  d u r c h  Z u g a b e  y o n  ~, 
Methionin  die K r e a t i n - ,  K r e a t i n i n - ,  N ' - M e t h y l n i c o t i n -  1 4  
amid- u n d  S t i c k s t o f f m e n g e n  n a c h  B e s t r a h l u n g  w i e d e r  N~ 
herzustellen.  Be i  M e t h i o n i n z u g a b e  eine h a l b e  S t u n d e  
Each B e s t r a h l u n g  k e h r t e  die K r e a t i n -  u n d  N - M e t h y l -  _~ 
n i c o t i n a m i d m e n g e  i m  U r i n  zu r  N o r m  zu r i i ck ;  w u r d e  ~ 1 0  
aber M e t h i o n i n  v o r  de r  B e s t r a h l u n g  v e r a b r e i c h t ,  so 
blieben die A u s s c h e i d u n g s m e n g e n  v o n  K r e a t i n ,  K r e a t i -  
nin u n d  S t i c k s t o f f  hoch .  

P l a s m a  Disappearance 
and U r i n a r y  E x c r e t i o n  o f  R e s e r p i n e  ( S e r p a s i l ® )  

in t h e  U n a n e s t h e t i z e d  Do~,* 

R e c e n t  s t ud i e s  in  t h e  r a t  1 a n d  r a b b i t  ~ i n d i c a t e  t h a t  t h e  
sedative e f fec t  of r e se rp ine  m a y  n o t  be  r e l a t e d  in  t i m e  to  
the c o n c e n t r a t i o n  of t h e  d r u g  in a r t e r i a l  p l a s m a ,  b u t  
rather, to  c h a n g e s  in  b r a i n  5 - h y d r o x y t r y p t a m i n e  con-  
centrat ion.  S ince  in vitro a n d  in vivo o b s e r v a t i o n s  s 
suggest t h a t  t h e r e  is a d i s t i n c t  species  d i f fe rence  in t h e  
way r e se rp ine  is m e t a b o l i z e d ,  t h e  d i s t r i b u t i o n  of reser-  
pine in  a r t e r i a l  p l a s m a  of t h e  dog,  as a f u n c t i o n  of t ime ,  
was i n v e s t i g a t e d  in a n  a t t e m p t  to  e x p l a i n  t h e  p a r t i c u l a r  
sensi t ivi ty  of t h i s  a n i m a l  to  s m a l l  doses  of t h e  c o m p o u n d .  
The s t u d y  was  also to  s e rve  as a p r e l i m i n a r y  mode l  for  
inves t iga t ion  of t h e  r e n a l  h a n d l i n g  of t h e  d rug .  

A m i c r o c o l o r i m e t r i c  m e t h o d ,  b a s e d  u p o n  a gene r a l  
reaction for  o rgan i c  b a s e s  4, was  d e v e l o p e d  a n d  u t i l i zed  
for t h e  a n a l y s i s  of r ese rp ineK 6 e x p e r i m e n t s  were  pe r -  
formed on  3 u n a n e s t h e t i z e d  f ema le  m o n g r e l  dogs  
weighing b e t w e e n  12.0 a n d  14.3 kg.  T h e y  were  t r a i n e d  

* Agrant for this studyand the reserpir~e (serpasil ®) used in these 
experiments, were generously given by CIBA Pharmaceutical 
Products, Inc., Summit, New Jersey. 
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ELAPSED TIME IN SECONDS 
Arterial plasma disappearance of reserpine in the unanesthetized dog. 
The points plotted for each dog represent the averages of two 
experiments, and the resultant curve is a visual approximation. The 
broken line on the ordinate indicates the lower liurit of sensitivity 

of the analytical method. 

T h e  d i s a p p e a r a n c e  of r e se rp ine  f rom a r t e r i a l  p l a s m a  is 
s h o w n  in  t h e  F igure .  A f t e r  i n t r a v e n o u s  a d m i n i s t r a t i o n ,  
t h e r e  was  a p r o m p t  a p p e a r a n c e  of r e se rp ine  in a r t e r i a l  
p l a s m a  w i t h  a n  a v e r a g e  p e a k  c o n c e n t r a t i o n  of 16 # g / m l  
o c c u r r i n g  d u r i n g  t h e  f i r s t  10 s sample .  R e s e r p i n e  con -  
c e n t r a t i o n  t h e n  r a p i d l y  d i m i n i s h e d  to  levels  of less t h a n  
1-5 p g / m l  of a r t e r i a l  p l a s m a  w i t h i n  90 s. 

R e c o v e r y  of r e s e r p i n e  f rom ur ine  is s h o w n  in  t h e  
Tab le .  Less  t h a n  2 %  of a n  i n j e c t e d  dose  of r e s e r p i n e  was  
r e c o v e r e d  f rom u r ine  w i t h i n  24 h, a n d  negl ig ib le  a m o u n t s  
were  f o u n d  in  t h e  course  of t h e  n e x t  48 h. 

S e d a t i o n  b e c a m e  e v i d e n t  a t  a p p r o x i m a t e l y  2 -3  h a f t e r  
d r u g  i n j e c t i o n  a n d  pe r s i s t ed  for  24-28  h. T a r r y  s too l s  
( m a r k e d l y  g u a i a c  pos i t ive)  were  o b s e r v e d  in  al l  a n i m a l s  
3 -6  h a f t e r  in j ec t ion .  Stools  were n e g a t i v e  for  o c c u l t  
b lood  w i t h i n  24-48  h a f t e r  in j ec t ion .  All  dogs  r e c o v e r e d  
ful ly  in  t h e  course  of one  week.  

T h e  f ind ings  of a r a p i d  d i s a p p e a r a n c e  f r o m  a r t e r i a l  
p l a s m a  a n d  low u r i n a r y  e x c r e t i o n  of r e s e r p i n e  a re  in  
gene ra l  accord  w i t h  o b s e r v a t i o n s  of SHEPPARD et al. 1 in  
t h e  r a t  us ing  r a d i o a c t i v e  t r a c e r  doses  of r ese rp ine .  HESS 
et al.L us ing  5 m g / k g  of b o d y  w e i g h t  in  t he  r a b b i t ,  


