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Inhibiteurs ajout6s ~ l 'Hb avant l'Hp 

[EXPERIENTIA VOL. XIII/3] 

R6actif ajout4 I 

I 

Atomes ou Moles d ' inhibi teur  par  M d ' H b  I 
Inhibi t ion en % . . . . . . . . . . .  

p-Cl-mercuribenzoat 

1 2 3 4 8 
0 0 7 7,5 15 

Hg + 

8 
7,5 

Ag++ 

16 
13 

Cu++ 

89 400 800 4000 
0 0 6 79 

s e n t  a v e c  d e u x  a t o m e s  de  H g  ++ e t  d e u x  mol6cules  de 
p c m b .  L ' h 6 m o g l o b i n e  de c h e v a l  p r 6 p a r 6 e  p a r  nous  v r4a- 
g i t  b i e n  avec  d e u x  mol4cu les  de  p c m b  ( m 6 t h o d e  spee t ro -  
p h o t o m 6 t r i q u e  de  IBOYER) m a i s  s e u l e m e n t  a v e c  1,5 
a t o m e  tie H g  ++ p a r  4 a t o m e s  de  fer. L a  c o m b i n a i s o n  
H b - H p  o b t e n u e  en  m 6 1 a n g e a n t  l ' h a p t o g l o b i n e  (0,0{)75 
p_M d ' H p  d i m 6 r e  ou 0,015 ,uM de  H p  m o n o m ~ r e )  a v e c  
0,015 t¢3~I d ' H b  d a n s  u n  v o l u m e  de 1 mt  (eau ou t a m p o n  
a c 6 t a t e  0,1 3//, p H  4,5 sous  azote} c o n s o m m e  la m 6 m e  
q u a n t i t 6  de  H g  ++ que  l ' h 6 m o g l o b i n e  seut  ( t i t r6  d a n s  le 
t a m p o n  p h o s p h a t e  KC1 de  KOLTHOFF et al.)8. A v e c  Ag + 
les r 6 s u t t a t s  s o n t  m o i n s  b i en  r e p r o d u c t i b l e s  (pou r  les 
d4 ta i l s  voirg).  Ce n ' e s t  q u e  9 lois  su r  16 d 6 t e r m i n a t i o n s  
q u e  n o u s  a v o n s  o b t e n u  la  f i x a t i o n  de 4 a t o m e s  d ' A g  + 
p a r  4 a t o m e s  de F e r  d a n s  le t a m p o n  a m m o n i a c a l  c i -dessus  
m e n t i o n n 6 .  5 d f t e r m i n a t i o n s  o n t  d o n n 6  des  v a l e u r s  p lus  
fa ib les  ( e n t r e  2,5 e t  3,1 a t o m e s  d ' A g  + p a r  4 a t o m e s  de  
Fe) e t  d a n s  2 a u t r e s  o n  a o b t e n u  des  ch i f f res  p lus  
61ev6s ( e n v i r o n  6 a t o m e s  d ' A g  p a r  4 a t o m e s  de  Fe) 
c o m m e  en  p r6sence  d ' a g e n t s  d d n a t u r a n t s  (dod6cy l su l f a t e  
8 rag). Ces d i s c o r d a n c e s  s o n t  c e r t a i n e m e n t  dues  ~ l'<~effet 
ammoniaque ,>  qu i  se m a n i f e s t e  p e u t - 6 t r e  d a v a n t a g e  avec  
l ' h 4 m o g l o b i n e  n o n  cr is ta l l is4e.  Le  c o m p l e x e  H p - H b  con-  
s o m m e  2 ~ 3 a t o m e s  d ' A g  + p a r  4 a t o m e s  de Fe  (dans  
5 d 6 t e r m i n a t i o n s  su r  7). E n  a j o u t a n t  le d o d 4 c y l s u l f a t e  
(8 r a g / l , 2  m g  d ' H p )  i m m 6 d i a t e m e n t  apr~s  le t i t r age ,  le 
c o u r a n t  de  d i f fus ion  ba isse  d ' u n e  q u a n t i t 6  4 q u i v a l e n t e  
u n e  f i x a t i o n  s u p p l 6 m e n t a i r e  d ' A g  +, la  s o m m e  c o r r e s p o n -  
d a n t  e n v i r o n  k 4 a t o m e s  d ' A g  + p a r  4 a t o m e s  de  Fe.  Ceci 
p e u t  i n d i q u e r  l ' a f f in i t6  q u e l q u e  peu  d i m i n u ~ e  d ' u n e  
f o n c t i o n  t h i o l  du  c o m p l e x e  H b - H p  p o u r  FAg +, ce qui  
ne  s e m b l e  pa s  ~t re  le cas,  p o u r  les ions  H g  ++. 

3 ° Inhibi t ion de l'activild peroxydasique de la combi- 
naison H b - H p  par le Hg  ++, Ag  +, Cu ++ et Pcmb.  a) L a  
c o m b i n a i s o n  H b - H p  a v i s -g -v i s  de  l ' o x y d a t i o n  de  I K  
p a r  l ' h y d r o p e r o x y d e  d ' 4 t h y l  u n e  a c t i v i t 5  p e r o x y d a s i q u e  
d i f fd ren te  p a r  son  p H  o p t i m u m  et  p a r  sa  c i n 6 t i q u e  de. 
celle de l ' h 6 m o g l o b i n e ;  u n e  m 6 t h o d e  sp6ci f ique  de 

.dosage de l ' h a p t o g l o b i n e ,  fond6e  su r  ce p r inc ipe ,  a 6td 
raise au  p o i n t  p a r  l ' u n  de  n o u s  s. 

b) Les  r6ac t i f s  6num6r6s  n ' i n h i b e n t  que  t r~s  fa ib le -  
m e n t  la f o r m a t i o n  e t  le p o u v o i r  p e r o x y d a s i q u e  de H b -  
Hp .  

P o u r  l ' 6 t u d e  de l ' i n h i b i t i o n  de  la f o r m a t i o n  de la 
c o m b i n a i s o n  l ' i n h i b i t e u r  e s t  a j o u t 6  £ l ' h 6 m o g l o b i n e  
a v a n t  l ' h a p t o g l o b i n e ;  p o u r  l ' 6 t u d e  de  l ' i n h i b i t i o n  de 
l ' a c t i v i t 6  p e r o x y d a s i q u e  de  la  c o m b i n a i s o n  t ' i n h i b i t e u r  
es t  a j o u t 6  ~ la  c o m b i n a i s o n  H b - H p .  

L ' i o d e  n ' i n h i b e  p a s  n o n  p lus  l ' a c t i v i t 6  de  la  c o m b i n a i -  
son  H b - H p .  P a r  c o n t r e  il i n h i b e  14g~rement  l ' a c t i v i t 6  per -  
o x y d a s i q u e  de  l ' h 6 m o g l o b i n e ,  on  u t i l i se  c e t t e  p rop r i6 t6  au  
cours  d u  dosage  de  l ' a c t i v i t 6  h a p t o g l o b i n i q u e  des  s 6 r u m s  
(50 p M  d ' i ode  p o u r  1 ,25-10  -~ ~ / I  Hb) .  L ' h a p t o g l o b i n e  
f ixe f a c i l e m e n t  20 a t o m e s  d ' i o d e  p a r  mol6cu le  d ' h a p t o -  

M. 1;. JAYLE, Bull. Soc. Chim. biol. 33, 876 (1951). 
8 I. M. KOLTHOFF~ W. STRI(;KS et L..~IoRREN, Analyt. Chem. Z6, 

[166 (]955), 
9 B. ROBERT et L. ROBERT, Bull. Soc. Chim. biol. (sous presse). 

g Iob ine  monom&re.  Ce t t e  p r o t 6 i n e  lodge c o n s e r v e  tout  
son  p o u v o i r  de c o m b i n a i s o n  vis-&-vis de  l ' h6moglob ine  
e t  le c o m p l e x e  fo rm6 a u n e  a c t i v i t 6  c a t a l y t i q u e  iden t ique  

celle du c o m p l e x e  n o n  iod6 xu. 

L. ROBERT, G. BOUSSIER e t  M. F. JAYLE 

Service de Chimie,  Faculld de Mddecine, Paris ,  le 14 no- 
vernbre 1956. 

S u m m a r y  

F r e e  a n d  m a s k e d  S H  g r o u p s  were  d e t e r m i n e d  in 
h a p t o g l o b i n e  ( H p )  h a e m o g l o h i n e  (Hb)  (horse) a n d  in 
t h e i r  c o m p l e x  ( H b - H p ) .  H p  c o n t a i n s  n o  f ree  S H  groups, 
b u t  u p  to  9 g r o u p s  a re  l i b e r a t e d  p e r  m o t  o n  d e n a t u r a t i o n  
b y  g u a n i d i n e .  T h e  H b - H p  c o m p l e x  r e a c t s  w i t h  t h e  same 
n u m b e r  of H g  ++ ions  as  free H b ,  b u t  i t  r e a c t s  w i t h  one 
less Ag  + ion t h a n  free H b .  T h e  4 t h  Ag + ion is t a k e n  up 
o n l y  in t h e  p r e sence  of low c o n c e n t r a t i o n  of a d e n a t u r i n g  
agen t .  H g  ++, Ag +, Cu ++ p c m b  a n d  iod ine  do  n o t  inhib i t  
t he  a s s o c i a t i o n  of H b  a n d  H p  n o r  do  t h e y  d i m i n i s h  the 
pe rox ida s i c  a c t i v i t y  of "the complex .  S h  g r o u p s  of H b  do 
n o t  seem to  be  i n v o l v e d  in t h e s e  two  r eac t i ons .  

1O J. MORETTI et CH. MlcnoN (5 para~tre). 

A n t a g o n i s m u s  z w i s c h e n  H e p a r i n  
u n d  5 - H y d r o x y t r y p t a m i n  ( S e r o t o n i n )  in vitro 

N a c h d e n l  kf i rz l ich  d u r c h g e f i i h r t e  U n t e r s u c h u n g e n  1 
gezeig t  b a t t e n ,  dass  H e p a r i n  die H i s t a m i n w i r k u n g  am 
iso l ie r ten ,  a t r o p i n i s i e r t e n  M e e r s c h w e i n c h e n i l e u m  nicht  
bee in f lus s t ,  h a b e n  wir  in  de r  v o r l i e g e n d e n  U n t e r s u c h u n g  
den  E in f lu s s  y o n  H e p a r i n  au f  die W i r k u n g e n  yon  5- 
H y d r o x y t r y p t a m i n  (5-HT) in vitro geprt i f t .  

Methodih. Die V e r s u c h e  w u r d e n  a m  i so l i e r t en  Ra t t en -  
co lon  ( M e t h o d e  n a c h  DALGLIESH et al. 2) u n d  a m  m i t  Stil- 
b o e s t r o l  v o r b e h a n d e l t e n  R a t t e n u t e r u s  ( M e t h o d e  siehe bei 
GADDUM et al. ~) d u r c h g e f i i h r t .  Der  Suspens ionsf l t i ss igkei t  
( V o l u m e n  10 ml) w u r d e  z u n / i c h s t  w i e d e r h o l t  5 - t IT  (5- 
H T - K r e a t i n i n s u l f a t ,  B i o c h e m i c u m  R o c h e ;  0,05-1,0/~g) 
zugegeben ,  his  die K o n t r a k t i o n e n  r e p r o d u z i e r b a r e ,  kon- 
s t a n t e  A m p l i t u d e n  e r r e i c h t  b a t t e n .  N a c h  d e m  tiblichen 
A u s w a s c h e n  w u r d e  n u n  zun~ichst  H e p a r i n  (B iochemicum 
Roche ,  5 % i g e  L 6 s u n g  in e ine r  de r  Badef l t i s s igke i t  ent- 
s p r e c h e n d e n  T y r o d e l 6 s u n g ;  0,05; 0,1; 0,25;  0,5; 1,0 ml) 
u n d  a n s c h l i e s s e n d  5 - H T  zugef i igt .  E b e n s o  w u r d e  die 
W i r k u n g  e ine r  v o r h e r  h e r g e s t e l l t e n  M i s c h u n g  aus  5-HT 
u n d  H e p a r i n  ( T e s t m e n g e  5 - H T  u n d  0,25, 0,5 ode r  1,0 mt 
d e r  H e p a r i n l 6 s u n g )  u n t e r s u c h t .  Sch l iess l i ch  verfo lg ten  

1 R. KELLER und W. BURKARD, Exper. 10, 394 (1956). 
2 C, ~.  DALGLIESIt, C. C. TOH und T. S. WORK, J.  Physiol, 120, 

298 (1953). 
a j .  }1. GADDUM, W. S. PEART und M. VOGT, J. Physiol. 108, 467 

(1949). 



[15. I l l .  1957] Kurze Mitteilungen - Brief Reports ] 13 

wir in entsprechender Weise wie fiir Heparin auch den 
Einfluss yon Glykogen bzw, Dextran (5% ige L6sung in 
einer der Badefliissigkeit entsprechenden Tyrode;  0,1, 
0,25, 0,5, 1,0 ml) auf die Wirkung yon 5-HT in vitro. 

Ergebnisse 

Ratlencolon. Zugabe konstanter  Mengen yon 5-HT- 
Kreatininsulfat zum Bad in regetm~issigen Zeitabst~tnden 
fiihrt zu den bekannten Kontrakt ionen des Colons. Wird 
dem Bad vorg~ingig Heparin in der erwiihnten Dosierung 
zugeffigt, so bIeibt die iibliche, auf 5-HT-Zugabe Iol- 
gende Kontrakt ion  aus oder sie ist wesentlich abge- 
schwlicht. Die Verminderung der Ampli tude ist der zu- 
gefiigten Hepar inmenge proport ional;  die zur Auf- 
hebung der 5-HT-Wirkung notwendige Heparinmenge 
ist yon PrXparat zu Pr~parat  verschieden. 

Wird nach diesen Heparinzugaben und dem Aus- 
waschen 5-HT wiederum allein zugegeben, so sind die 
Amplituden der Kontrakt ionen bei einem Tell der Pr~t- 
parate deutlich kleiner als diejenigen der Ausgangswerte. 
In diesem Falle werden die ursprtinglichen Ampli tuden 
erst nach drei bis ftinf 5-HT-Gaben wieder erreieht. Die 
gleichzeitige Verabreichung yon 5-HT und Heparin in 
einer Mischl6sung hat  dieselben Resul ta te  ergeben. Auch 
hier l~tsst sich in jedem Versuch eine dosisabh~ngige 
antagonistische Wirkung des Heparins zum 5-HT er- 
kennen. 

Wird s ta t t  Heparin eine Glykogen- oder Dextran- 
16sung in der erw/ihnten Dosierung verabreicht,  so wer- 
den die nachfolgenden 5-HT-Kontrakt ionen in keiner 
Weise beeintr~tchtigt; vorgiingige Zugaben von Tyrode- 
16sung ver/indern die 5-HT-Wirkung ebenfalls nicht. 

Raltenuterus. In  allen geprtiften Pr'gparaten hat  Hepa- 
fin zu einer H e m m u n g  oder Aufhebung der 5-HT-Wir- 
kung gefiihrt, w/ihrenddem Tyrode, Glykogen oder 
Dextran keine Ver~nderungen bewirkten. 

Nach Drucklegung erhielten wir Kenntnis v o n d e r  Arbeit von 
G. and A. N. SmTH [Surgery, Gynecology and Obstetrics 101, 691 
(1955)]. Diese Autorcn fanden in rive bei der experimentellen 
Lungenembolie der Katze und in vitro am Rattencolon ebenfalls einen 
Antagonismus zwischen Heparin und Serotonin. 

R.  KELLER 

Institut [iir Hygiene und A rbeitsphysiologie der Eidge- 
ndssischen Technischen Hochschule, Zi'trich, den lO. De- 
zember 1956. 

Summary 

In the isolated rat  colon and uterus, heparin caused 
inhibition or elimination of contractions occurring after 
the administrat ion of 5-hydroxytryptamine,  In contrast  
to this, neither Tyrode 's  solution, l~or glycogen, nor dex- 
tran produced any change in the response of these 
organs to 5-hydroxytryptamine.  

Investigation of the Physiologically Different 
Glycogen Fractions in Newborn Rabbits 

found in animal tissues. MERRICK 1 for instance, estab- 
lished a correlation existing between the glycogen level 
of the heart  muscle, the distr ibution of the glycogen 
fractions and the resistance to anoxia in several specii of 
different degrees of phylogenetic development.  

The resistance to anoxia definitely alters in the course 
of the ontogenetic development.  It  is a question whether  
tile glycogen content  of the tissues proves correspond- 
ingly different when assayed at  an age exhibi t ing the 
greatest differences in resistance to anoxia. A comparison 
was made and in addit ion the effect of fasting and acute  
anoxia on the glycogen fractions was studied in rabbits,  
which species exhibits ten times greater  resistance to 
anoxia in the newborn than in adults. 

The total glycogen hydrolysable in KOH,  the trichlor- 
acetic acid soluble free glycogen and the protein-bound 
residual fraction show the following changes: 

The correlation described by MERRICK, existing bet-  
ween anoxic resistance and heart-glycogen may  also be 
established to some extent ,  as the newborn rabbi t  
disposes of much greater  stores during the first 24-48 h 
of life than the adult.  A higher glycogen level is found 
not only in the heart  muscle, but  in all tissues invest igat-  
ed with the exception of the liver, such as the m. long. 
dorsi, m. biceps femoris, m, abdominis and the hmg. 
(see table). There are no appreciable changes in the per- 
centual distr ibution of tile fractions in the age-groups 
investigated. Consequently the characteristic adnlt  level 
is reached by the simultaneous decrease of the two frac- 
tions from the higher newborn level. Tile amount  of the 
protein-bound glycogen in the white muscle remains un- 
changed in the course of development.  

After fasting, the mobilisation of glycogen changes 
as follows: the total  glycogen decreases abrupt ly  in the 
liver, diminishes somewhat  less in the m. abdominis (red 
muscle) and in the m.l.dorsi (white muscle) and exhibits  
small changes in the hear t  and in the lung, both in the 
newborn and in the adults, Examining  the individual 
fractions, we find the following results: in the adul t  the 
trichloracetic acid soluble fraction exhibits a great  per- 
centual decrease and there is an increase of the protein- 
bound glycogen ; in the newborn, however, a similar de- 
crease of the two fractions may be detected. Consequent ly 
there is no difference between the precentual  dis t r ibut ion 
of the fractions in fasting and non-fasting newborn ani- 
mals. In adults a shift occurs in the ratio of the two frac- 
tions. 

Acute anoxia exerts the following effect on the tissue- 
glycogen of newborn rabbits:  in the striated muscles it 
remains unchanged, in the liver a small but  not  signifi- 
cant  variat ion occurs. In the hmg, tile s imultaneous 
decrease of the two fractions causes a loss of 25%. In the 
heart-muscle 68% of the normal  glycogen content  dis- 
appears, which is the result of a break-down in both 
fractions, with relative increase of the protein-bound 
g l y c q g e n .  ~IERRiCK descri.bed a similar phenomenon in 
hdults,%vith'the exception that  he found an i~tcrease in 
the absolute value of protein-bound glycogen as well. 

In summary,  higher glycogen values are found iu the 
newborn in both fractions. Tile protein-bound glycogen 
of the newborn shows not  such a degree of s tabi l i ty  as in 
adults, which may be a result  of the difference in the 
glycolytic processes. Zs. N. GASPAR 

Institute o[ Physiology, Veterinary Faculty, Budapest, 
October 2, 1956. 

There a r e  n u m e r o u s  publications dealing with t h e  1 A. W. MERR[CK, Amer. J. Physiol. 176, 83 (1954). - A. W. MER- 
physiological importance of  t h e  t w o  glycogen f r a c t i o n s  RICK and D. K. MEYER, Amer. d. PhysioL I77, 441 {t95-1). 
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