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T h e  i n h i b i t i o n  caused  b y  DL-me th ion ine  sul foxide ,  a n  
a n t i m e t a b o l i t e  of g l u t a m i c  ac id  in L. arabi.~wusus 5, is no t  
c o u n t e r a c t e d  even  a t  75% of ful l  g r o w t h  (10 y/ml)  b y  
m e t h i o n i n e  (400 y/ml),  L - t r y p t o p h a n  or  D L - pheny l a l an i ne  
(4000 7 /mi) .  

These  r e s u l t s  led Dr. M. IQ~2LDMAN of t h i s  I n s t i t u t e ,  to  
s t u d y  t h e  ef fec t  of t r y p t o p h a n  on  t h e  i n h i b i t o r y  ac t ion  
of e t h i o n i n e  d u r i n g  c h i c k  m or phogenes i s ,  full  de ta i l s  of 
w h i c h  will  be  t m b l i s h e d  e lsewhere .  I t  h a s  p r e v i o u s l y  
been  s h o w n  ~ t h a t  e t h i o n i n e  shows  t w o  t y p e s  o~ i n h i b i t o r y  
ef fec ts :  (1) i t  r e t a r d s  t he  r a t e  of d i f f e r e n t i a t i o n  of t he  
e m b r y o  ; (2) i t  causes  m a l f o r m a t i o n ,  m a i n l y  of t h e  n e u r a l  
t issue.  I n  t h e  p r e s e n t  s t u d y  i t  was  f o u n d  t h a t  m e t h i o n i n e  
ove rcomes ,  a l m o s t  comple t e ly ,  b o t h  effects ;  L - t ryp to -  
p h a n  howeve r ,  s h o w e d  v e r y  l i t t l e  ef fec t  on  e t h i o n i n e -  
m a l f o r m a t i o n ,  b u t  a b o l i s h e d  to  a g r e a t  e x t e n t  t h e  r e t a r d -  
ed d i f f e r en t i a t i on .  T h i s  i n d i c a t e s  t h a t  t h e  t w o  processes  
a re  r e l a t e d  to  d i f f e ren t  a m i n o  ac ids  m e t a b o l i s m .  

I n  t h e  l i gh t  of t he se  e x p e r i m e n t s ,  i t  is i m p o r t a n t  to  
d e t e r m i n e  w h e t h e r  t h e  r e l a t i o n  b e t w e e n  m e t h i o n i n e  a n d  
t h e  a r o m a t i c  a m i n o  ac ids  ex i s t s  in  m a m m a l i a  also. I f  i t  
does, t h e n  effects  w h i c h  h a v e  b e e n  a t t r i b u t e d  to  m e t h i o -  
n ine  i n h i b i t i o n  a lone  m u s t  be  r e - e x a m i n e d  to  see w h e t h e r  
t he  a r o m a t i c  a m i n o  ac ids  a re  i n v o l v e d  as well. 

We are greatly indebted to Dr. M. FELDMAN for permission to 
describe his results prior to publication, and to Dr. J. P. EXGLISH for 
the r~L-nlethoxiiline. 

B. E. VOLCAN: a n d  S. S a m l )  

The Weizmann  Inst i tute  o/ Science, Rehovoth, Israel, 
Apr i l  75, 1956. 

Zusammen/assung  

W a c h s t u m s h e m m u n g  y o n  Escherichia coli, d u r c h  
2~thionin,  M e t h i o n i n s u l f o n ,  M e t h i o n i n s u l f o x i m i n  u n d  
M e t h o x i n i n  v e r u r s a c h t ,  w i rd  n e b e n  M e t h i o n i n  a u c h  
d u r c h  T r y p t o p h a n ,  P h e n y l a l a n i n  u n d  in  gewi s sem Urn-  
f ang  d u r c h  T y r o s i n  a u f g e h o b e n ,  was  au f  e inen  Z u s a m -  
m e n h a n g  i m  S to f fwechse l  y o n  M e t h i o n i n  u n d  den  aro-  
m a t i s c h e n  Aminos~Luren h inwei s t .  
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The Apparent Expansion of the Inulin Space 
in the Nephrectomized Dog 

As has  b e e n  r e p o r t e d  b y  GAUDINO el al. ~, in  m a n  a n d  
in  t h e  dog i n u l i n  g i v e n  b y  t h e  c o n s t a n t  i n fu s ion  t e c h n i q u e  
is d i s t r i b u t e d  e v e n l y  t h r o u g h o u t  t h e  t o t a l  e x t r a c e l l u l a r  
space ,  is n o t  m e t a b o l i z e d  in t h e  o r g a n i s m ,  does  n o t  e n t e r  
t h e  i n t r a c e l l u t a r  space  a n d  is e l i m i n a t e d  c o m p l e t e l y  a n d  
excu l s i ve ly  t h r o u g h  t h e  k idneys .  GAUDINO a n d  LEVlTI "~, 
as well  as RAISZ et al. a, h a v e  r e p o r t e d  t h a t  in  t h e  dog  t h e  
a p p a r e n t  i n u l i n  space  e x p a n d s  a f t e r  n e p h r e c t o m y .  FIN- 
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KENSTAEDT et at. 4, HAMBURGER a n d  MATHI~ ~, a n d  also 
EPSTEIN et al. ~, h a v e  s t a t e d  r e c e n t l y  t h a t  in t h e  ne- 
p h r e c t o m i z e d  dog a n d  a n u r i c  m a n  al ike,  t he  p l a s m a  
c o n c e n t r a t i o n  a f t e r  a s ingle  i n j e c t i o n  of i nu l in  d e c r e a s e d  
s t ead i ly ,  s i m u l a t i n g  t h e r e b y  a n  e x p a n s i o n  of e x t r a -  
ce l lu la r  space.  O t h e r  poss ib le  e x p l a n a t i o n s  a r e :  u p t a k e  
of i n u l i n  b y  cells , b r e a k d o w n  in  t h e  o r g a n i s m  or e l imina -  
t i on  t h r o u g h  some  e x t r a r e n a l  rou te .  

We  h a v e  s t u d i e d  t he  a p p a r e n t  i nu l in  space  in n e p h r e c -  
t o m i z e d  dogs.  f m m e d i a t e t y  a f t e r  n e p h r e c t o m y  a s ingle  
i n j e c t i o n  of i nu l in  was  a d m i n i s t e r e d  a n d  i ts  level  in 
p l a s m a  was  d e t e r m i n e d  da i ly  un t i l  t h e  a n i m a l  died.  T h e  
i n u l i n  p r e p a r a t i o n  used  was  n e a r l y  100 pe r  c e n t  yeas t -  
r e s i s t a n t  a n d  a b o u t  90 pe r  c e n t  a lka l i - r e s i s t an t .  T h e  solu-  
t ion  i n j e c t e d  a n d  each  da i ly  s a m p l e  of p l a s m a  were  
a n a l y s e d  p a r t I y  a f t e r  t r e a t m e n t  w i t h  yeas t ,  a c c o r d i n g  to  
HARRISON 7, a n d  p a r t l y  a f t e r  h e a t i n g  in t h e  p r e sence  of 
a lka l i  as d e s c r i b e d  b y  LITTLE 8. B y  d i v i d i n g  t he  i n j e c t e d  
q u a n t i t y  of i n u l i n  b y  p l a s m a  c o n c e n t r a t i o n ,  the  a p p a r e n t  
inu l in  space  is c a l c u l a t e d  a n d  is e x p r e s s e d  as p e r c e n t a g e  
of p r e o p e r a t i v e  b o d y  we igh t .  T h e  m e a n s  of ou r  d a t a  are  
t a b u l a t e d  (wi th  s t a n d a r d  e r ro r  a n d  n u m b e r  of cases).  
As can  be  seen, t h e  a p p a r e n t  d i s t r i b u t i o n  space  c o n t i n u e s  
to  e x p a n d  u n t i l  s p o n t a n e o u s  d e a t h  occurs .  ( S t a t i s t i c a l  
ana ly s i s  was  c o m p u t e d  b y  F1SHER'S t- testg.)  T h e r e  is 
n o  d i f fe rence  in d i s t r i b u t i o n  b e t w e e n  t h e  y e a s t - r e s i s t a n t  
a n d  a l k M i - r e s i s t a n t  inu l ins .  

I n  a n  a t t e m p t  to  dec ide  w h e t h e r  we are  dea l ing  w i t h  
a rea l  e x p a n s i o n  of t h e  e x t r a c e l l u l a r  space,  a f t e r -  
l oad ing  e x p e r i m e n t s  were  ca r r i ed  out .  Two  t e c h n i q u e s  
were  used  : in one  g r o u p  i n u l i n  was  i n j e c t e d  i m m e d i a t e l y  
a f t e r  n e p h r e c t o m y  a n d  a t  3 to  5 d a y s  d i s t r i b u t i o n  was  
d e t e r m i n e d  a f t e r  i n j e c t i n g  a n  o t h e r  dose.  I n  t h e  o t h e r  
g r o u p  t h e  f i r s t  dose of i n u l i n  was  a d m i n i s t e r e d  a t  3 to  5 
d a y s  fo l lowing  n e p h r e c t o m y .  As t h e  two  t y p e s  of a f t e r -  
l o a d i n g  y i e lded  c o m p a r a b l e  resu l t s ,  t h e  m e a n s  for  b o t h  
g r o u p s  a re  p r e s e n t e d  t o g e t h e r .  I n  t h e  a f t e r - l o a d i n g  ex-  
p e r i m e n t s ,  t h e  i n u l i n  space  v a l u e  c o r r e s p o n d s  w i t h  t h a t  
for d a y s  1 a n d  2 a n d  is s i g n i f i c a n t l y  sma l l e r  t h a n  t h e  
i n u l i n  space  for  t h e  c o r r e s p o n d i n g  day ,  as d e t e r m i n e d  
o n  t h e  bas is  of i n u l i n  i n j e c t e d  on  d a y  1. 

T h u s ,  in  o u r  e x p e r i m e n t s  t h e  t r u e  e x t r a c e l l u l a r  space  
d id  n o t  i nc r ea se  in  t h e  n e p h r e c t o m i z e d  dog  a n d  t h e  
a p p a r e n t  e x p a n s i o n  of t h e  i n u l i n  space  (i.e. dec rease  in 
p l a s m a  c o n c e n t r a t i o n )  was  due  e i t h e r  to  a m e t a b o l i s a t i o n  
o r / a n d  to  a n  e x t r a r e n a l  e l i m i n a t i o n  o r / a n d  to  ce l lu la r  
s t o r age  of inu l in .  S ince  J h N c s 6  :° succeeded  in d e m o n -  
s t r a t i n g  b y  h i s to log ica l  m e t h o d s  ce l lu la r  s t o r a g e  of i n u l i n  
in  r e t i c u l o e n d o t h o l i a l  cells of c o n n e c t i v e  t i s sue  a n d  l iver  
of mice,  t h e  l a t t e r  pos s ib i l i t y  seems  to  be  t h e  m o s t  
l ikely.  

A d e t a i l e d  a c c o u n t  of o u r  d a t a  is to  be  p u b l i s h e d  in  
A c t a  P h y s i o l o g i c a  H u n g a r i c a .  
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Inulin space (yeast-resistant) 

P 

Inulin space (alkali-resistant) 

lth day 2nd day 

17.7 :l= 3.2 22"6 ~ 4.1 
n = 18 n = 18 

< 0.001 < 0.01 

17.2 -t- 2"1 23'4 -~ 4"2 t 
n = 19 n = 19 I 

3rd day 4th day 5th day 

27.0 ~ 4,7 33.2 -t- 4.9 38.0 4- 8.8 
n = 1 5  n = 8  n ~ 3  

< 0.02 > 0.05 

27"8 ~ 5"3 36"9 ~ 1 1 ' 4  41"i -]= 11'7 
n = 1 5  n =  7 n = 4  

P 

Inulin space after-loaded 
(yeast-resistant) 

P 

] nulin space after-loaded 
(alkali-resistant) 

P 

< 0-001 <0-01 < 0-05 >0 .05  

19-6 i 2.6 
n==7 

< 0.011 
> 0.052 

17.5 :~z 2.5 
n ~ 8  

< 0.011 
> 0.05 ~ 

19-7 :t= 1-5 
. n - - 5  

< 0-0011 
> 0.05 ~ 

20-2 :i= 4.5 
n = 5  

< 0-021 
> 0-05 ~ 

23"3 
n ~ 2  

20"0 
n = l  

1 Against non-after-loaded series of the same day. 

Zusammen[assung 

Der  V e r t e i l u n g s r a u m  des  Inu l in s  b c i m  n e p h r e k t o -  
m i e r t e n  H u n d  a m  O p e r a t i o n s t a g  w u r d e  bei 17% des  
K 6 r p e r g e w i c h t s  ge funden .  I n  d e n  n~Lchsten T a g e n  ver -  
m i n d e r t e  s ich  die S e r u m i n u l i n k o n z e n t r a t i o n  Io r t l au fend ,  
u n t e r  s c h e i n b a r e r  Verg rSsse rung  des V e r t e i l u n g s r a u m e s .  
A m  3. bis 5. Tag  w u r d e n  einige Tiere  e r n e u t  oder  z u m  
ers ten  Mal m i t  I n u l i n  be tas te t ,  u n d  es k o n n t e  Ies tges te l l t  
werden ,  dass  ke ine  wirk l iche  Ve rg r6s se rung  des  Ver te i -  
l u n g s r a u m e s  e in t r i t t .  F t i r  die V e r m i n d e r u n g  de r  Se rum-  
k o n z e n t r a t i o n  wi rd  auf  G r u n d  y o n  JANC6S U n t e r -  
s u c h u n g e n  eine i n t r a z e l l u l i r e  S p e i c h e r u n g  als w a h r -  
schein l ich  a n g e n o m m e n .  

Co-enzyme A Content in the American 
Cockroach (Periplaneta americana L.) and the 

Housefly (Musca domestlca L.) 

In  v iew of t h e  i m p o r t a n c e  a s s u m e d  in  t h e  l a s t  few 
years  b y  CoA as r e g u l a t o r  of  m a n y  m e t a b o l i c  m e c h a -  
n i sms  i, a n d  also in r e l a t ion  w i t h  ear l ier  work  b y  t h e  
p r e s e n t  a u t h o r s  ~ on t h e  insec t i c ida l  ac t ion  of iodo-,  
b romo- ,  a n d  ch lo roace t i c  acids  (ha logen -con t a in ing  
a tky la t ing  agents) ,  whose  tox ic  ac t ion  deve lops  b y  t h e  
a lky la t ion  of - S H  groups  (CoA c o n t a i n s  an  - S H  group,  
to  wh ich  i t s  a c t i v i t y  is c losely bound) ,  i t  was  dec ided  to  
e s t i m a t e  th i s  c o - e n z y m e  in insects .  

A d u l t  ma le s  of t h e  A m e r i c a n  cock roach  (Periplaneta 
americana) a n d  a d u l t  f ema les  of  t h e  house f l y  (Musca 
domestica) were  used  as biological  ma te r i a l .  CoA e s t ima -  
t ion  was  ca r r ied  ou t  as fol lows:  1 g of m a t e r i a l  is k e p t  
in t he  b o t t o m  of a t e s t  t u b e  in a boi l ing  w a t e r  b a t h  for  
10 rain, a n d  t h e n  t r a n s f e r r e d  to  a cooled glass m o r t a r  a t  
0 ° a n d  g r o u n d  up wi th  q u a r t z  s a n d  a f t e r  a d d i t i o n  of 5 ml  
of iced wa te r .  The  e x t r a c t  is lef t  a t  0 ° for  15 rain a n d  
t h e n  cen t r i fuged  in a r e f r ige ra t ed  cen t r i fuge .  0.5 ml  of 
e x t r a c t  p r e p a r e d  in th i s  w a y  are e s t i m a t e d  for  CoA b y  

1 G. FORNAINI and E. ~VlARINELLO, Giorn. Biochim. 3, 97 (1954). 
2 S. BETTINI and M. BOCCACCI, Riv. Parass. 13, 165 (1952); R. C. 

Ist. Sup. SanitA 17, 188 (1954); Riv. Parass. 16, 13 (1955). - S. BET- 
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2 Against non-after-loaded series of the first day. 

t h e  ' a c e t y l a t i o n  of su l f an i l amide '  m e t h o d ,  as r e p o r t e d  b y  
NOVELLI s 

S o m e  of t h e  coxa l  musc les  (red muscles)  of P. ameri- 
cana c o n t a i n  c o n s i d e r a b l y  h i g h e r  q u a n t i t i t i e s  of succinic 
d e h y d r o g e n a s e  t h a n  o t h e r  musc les  (whi te  muscles)  also 
of t h e  coxa,  as t h e  a u t h o r s  h a v e  p r e v i o u s l y  shown*;  
f u r t h e r m o r e ,  like succin ic  d e h y d r o g e n a s e ,  CoA is b o u n d  
to  t h e  o x i d a t i v e  m e t a b o l i s m  of c a r b o h y d r a t e s .  F o r  these  
reasons ,  i t  was  also dec ided  to  look for  d i f fe rences  in  the  
CoA c o n t e n t  of t h e  t w o  t y p e s  of muscle .  The  n o me n -  
c l a tu re  of t h e  musc les  t e s t e d  is r e p o r t e d  in an  earl ier  
p a p e r  4. 

Table I.--CoA content in units]g of fresh nlaterial (P. americana) 

Whole coxae White coxal muscles Red eoxal muscles 
11.4 6.1 28.0 

I t  m a y  be seen  f rom Table  I t h a t  t h e  CoA c o n t e n t  of 
t h e  wh i t e  coxal  musc les  is a b o u t  1/5 t h a t  of t h e  red  coxal 
muscles .  This  f inding,  a n d  t h e  fac t  t h a t  t h e  r ed  muscles  
c o n t a i n  c o n s i d e r a b l y  la rger  q u a n t i t i e s  of succinic  de- 
h y d r o g e n a s e  a n d  c y t o c h r o m e  5 t h a n  t h e  w h i t e  muscles ,  
t o g e t h e r  c o n f i r m  t h e  h y p o t h e s i s  t h a t  t h e  ox ida t ive  
m e t a b o l i c  func t i ons  a re  m o r e  d e v e l o p e d  in  t h e  red 
muscles .  

I n  M. domestica, p r a c t i c a l l y  equa l  va lues  were  ob- 
t a i n e d  b y  e s t i m a t i o n  of CoA in t h e  whole  i n sec t  a n d  the  
t h o r a x  alone.  The  cu rve  of CoA c o n t e n t  a g a i n s t  age was 
also s t u d i e d  in  whole  flies. 

Table II.--CoA content in units]g of fresh material (whole flies) 
against age in M. domestica 

Age in days 1 3 6 9 12 
CoA content  2-3 5.1 5-5 7.7 6.5 

I t  will  be  seen  f r o m  Tab le  I I  t h a t  t h e  CoA c o n t e n t  in 
M. domeslica increases  w i t h  age up  to  t h e  9 th  day.  A 
s imi la r  cu rve  h a d  a l r e a d y  been  m e t  w i th  for  t h e  increase 
in t h e  ave rage  d i a m e t e r  of t h e  musc le  s a r c o s o m e s  of the  

s D. NOVELLX, in Methods of Biochemical Analysis, Vol. II (Inter- 
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