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Die  Z a h l e n  de r  Tabe l te  zeigen, dass  e ine I d e n t i f i k a t i o n  
de r  C h r o m o s o m e n  auf  m e t r i s c h e m  \Veg m6gl i ch  bzw. die 
I r r t u m s w a h r s c h e i n l i c h k e i t  bei  de r  Z u o r d n u n g  zu den  
T y p e n  A - H  n i c h t  gross ist. Dies t r i f f t  a l le rd ings  n u r  fiir 
den  m~innlichen K a r y o t y p  zu, wo sich die sechs Chromo-  
s o m e n p a a r e  A - E  u n d  H sehr  leicht ,  die P a a r e  F u n d  G 
e twas  sch lech te r  u n t e r s c h e i d e n  lassen. B e i m  W e i b c h e n  
dagegen  s ind n u r  die P a a r e  A - E  le ich t  iden t i f i z ie rbar .  Die 
ft inf C h r o m o s o m e n  Nr. 11-15 s ind ih re r  & hn l i chke i t  wegen 
in de r  Tabe l le  in e ine G r u p p e  z u s a m m e n g e s t e l l t ,  welche 
die P a a r e  F u n d  G u n d  ein wei teres  C h r o m o s o m  umfass t .  
C h r o m o s o m  Nr.  16 pas s t  zu k e i n e m  Paa r .  Dieses e inze lne  
C h r o m o s o m  f inde t  se inen  P a r t n e r  in  e inem C h r o m o s o m  
der  F i in fe rg ruppe ,  w o m i t  wir  ein d i m o r p h e s  C h r o m o s o m e n -  
p a a r  e rha l t en .  Das  gr6ssere C h r o m o s o m  w~ire als Z-, das  
k le inere  als W - C h r o m o s o m  zu beze ichnen .  Das  Z-Chromo-  
som des  we ib l i chen  K a r y o t y p s  is t  d e m  H - P a a r  des M/inn-  
chens  ghnl ich .  I ch  schliesse daraus ,  dass  dieses P a a r  die 
Z Z - C h r o m o s o m e n  des m g n n l i c h e n  K a r y o t y p s  da rs te l l t .  
Aus  d iesen  cy to log i schen  B e f u n d e n  g e h t  he rvor ,  dass  bei  
Vipera berus H e t e r o c h r o m o s o m e n  iden t i f i z i e rba r  s ind und  
dass  das  weibI iche  G e s c h l e c h t  das  h e t e r o g a m e t i s c h e  ist. 

D e r  C h r o m o s o m e n s a t z  d ieser  A r t  s e t z t  s ich d e m n a c h  
z u s a m m e n  aus :  7 P a a r e n  a u t o s o m a l e r  M a k r o c h r o m o s o -  
m e n  u n d  1 P a a r  H e t e r o c h r o m o s o m e n ,  die ebenfa l l s  Makro-  
c h r o m o s o m e n  s ind (c~ = ZZ, 9 - ZW) ;  aus se rdem w u r d e n  

20 M i k r o c h r o m o s o m e n  festgestel l t ,  wobei  es wahr sche in -  
l ich ist,  dass  diese Zah l  fiir be ide  Gesch l ech t e r  gilt .  

Aus  ~ihnlichen U n t e r s u c h u n g e n  a n  Vipera aspis L., 
Nalrix natrix L. und  Natrix maura L. s che in t  he rvorzu -  
gehen,  dass  diese A r t e n  ebenfa l l s  H e t e r o c h r o m o s o m e n  
eines /~hnlichen Typs  im weib l i chen  Gesch lech t  besi tzen.  
Diese A r t e n  werden  gegenwXrt ig  noch  e i n g e h e n d e r  un te r -  
s u c h t  n.  

Summary. A d i m o r p h i c  pa i r  of c h r o m o s o m e s  was found 
a m o n g  t h e  m a c r o c h r o m o s o m e s  in mi tos i s  of females  of 
Vipera berus L. I t  co r re sponds  to  a pa i r  of med ium-s ized  

c h r o m o s o m e s  in the  male .  T h e  conc lus ion  is d r a w n  t h a t  
females  a re  h e t e r o g a m e t i c  (Z\V-type) ,  males  be ing  homo-  
game t i c  (ZZ-type) .  S imi la r  o b s e r v a t i o n s  were m a d e  in 
Vipera aspis L., Natrix natrix L., a n d  Natrix maura L. 

H. R. KOBEL 

Zoologisches Aluseztm der Un.iversitiit Ziirich (Schweia), 
9. Februar 1962. 

it Herrn Prof. Dr. H. BIrRLA danke ich ftir die Anregung zur vor- 
liegenden Arbeit, Herrn Dr. E. KRAMER, Nollbrunn, ftir die Uber 
lassung der Tiere. 

A n  E l e c t r o m y o ~ , r a p h i c  A n a l y s i s  
of  S t e p p i n g  in the  Cat  

A t t e m p t s  to  discuss  t he  role of sp ina l  ref lex ac t ions  in 
s t epp ing  h a v e  been  h a m p e r e d  b y  lack of i n f o r m a t i o n  re- 
g a r d i n g  t he  t e m p o r a l  sequence  of muscle  a c t i v a t i o n  in 
s t epp ing .  W e  h a v e  u n d e r t a k e n  to  fill t h i s  gap  b y  cor re la t -  
ing t h e  e l e c t r o m y o g r a m  f rom h i n d l i m b  muscles  w i th  move -  
m e n t s  d u r i n g  s t e p p i n g  in t he  u n r e s t r i c t e d  ca t .  

T h e  p r e sen t  r epo r t  dea ls  w i t h  the  a c t i v i t y  in e x t e n s o r  
muscles .  Our  i n t e r e s t  was  p r o m p t e d  b y  the  f ind ing  t h a t  
some e x t e n s o r  m o t o r  nucle i  d i sp lay  cha r ac t e r i s t i c  differ-  
ences  in t h e i r  I a  recep t iveness ,  i.e. in t h e i r  m o n o s y n a p t i c  
a c t i v a t i o n  b y  impulses  in  a f fe ren t s  w i t h  a n n u l o s p i r a l  
end ings  on  muscle  spindles .  The  m o t o n e u r o n e s  to t he  h ip  
ex tensor ,  a d d u c t o r  femoris ,  receive  m o n o s y n a p t i c  ex-  
c i t a t o r y  ac t ion  no t  on ly  f rom h i p  ex t enso r s  b u t  also f rom 
the  knee  ex tensor ,  va s to -c ru reus .  M o t o n e u r o n e s  of a n o t h e r  
h ip  ex tensor ,  s e m i m e m b r a n o s u s ,  receive  m o n o s y n a p t i c  
e x c i t a t o r y  ac t ion  no t  on ly  f rom h ip  ex tenso r s  b u t  also 
f rom knee  flexors,  t l e n c e  a d d u c t o r  femoris  would be  mos t  
e f fec t ive ly  Ia  s t r e t c h  a c t i v a t e d  b y  t he  c o m b i n e d  move-  
m e n t  of h ip  a n d  knee  f lex ion;  s e m i m e m b r a n o s u s ,  on the  
o t h e r  h a n d ,  b y  t he  m o v e m e n t  of h ip  f lexion and  knee  ex- 
t ens ion  z. The  d i f ference  in I a  r ecep t iveness  b e t w e e n  these  
two h ip  ex t enso r s  offers a poss ib i l i ty  to  t e s t  t h e  i m p o r t a n c e  
of s t r e t c h  evoked  Ia  ac t ions  for muscle  a c t i v a t i o n  in t he  
s tep.  I f  I a  ac t ions  were a d o m i n a t i n g  f ac to r  in muscle  

1 I,I. M. ECCLES a n d  A. LUNI)BERG, J .  Ph.v~iol. 144, ~71 (1958).  

Fig. 1. Superimposed integrated electromyograms from A: vastus 
lateralis, B: adductor femoris, C: semimembranosns, related to 
movement in the hip, knee, and ankle joints of the hindlimb. 
Arrows on top and marks under each EMG refers to foot contact with 
floor, the foot being put down ate,. Integration is made by charging 

a eondensor with the EMG potentials after full wave rectifying. 
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Fig. 2, (A) Direct and integrated EMG from the right vastus lateralis related to synchronously rcc(w(h,d (at 2~o pictures/sec) move- 
ments of the cat. The right foot is not touching the floor earlier than in picture a. (H) I,Z~IG from the same muscle and ch.etrical 

recording of the period of contact between foot and flo~w. 

ac t iva t ion  dur ing  locomotion,  s e m i m e m b r a n o s u s  (femoral 
port ion) and  a d d u c t o r  femoris  should  be ac t iva ted  in 
d i f ferent  phases  of the  step.  The e lec t romyograph ic  (EMG) 
analysis  has, however ,  no t  revealed any  s ignif icant  differ- 
ence in the  mode  in which these muscles  are ac t iva ted .  
This is i l lus t ra ted  in F igure  1, which also shows the  acti- 
v i ty  in t he  knee extensor ,  va s tus  tateralis.  O the r  ex ten-  
sors, an te r io r  biceps,  vas tus  lateralis,  gas t rocnemius ,  
p lan tar i s  and  flexor d ig i to rum longus were ac t iva ted  in 
a ve ry  similar  manner .  For  corre la t ion Figure 1 also 
shows the  m o v e m e n t s  a t  the  hip, knee and  ankle joints.  
They  co r respond  closely to those  found by PHILIPPSON in 
dog a. Dur ing  ex tens ion  m o v e m e n t s  a t  t he  hip are ou t  of 
phase wi th  m o v e m e n t s  a t  the  knee and  ankle.  The mos t  
s t r iking dif ference is t h a t  f lexion occurs a t  the  knee anti 
ankle b u t  no t  a t  the  hip dur ing  the  first  period of con tac t  
wi th  the  ground.  A previous  suggest ion ~ t h a t  the  hip 
ex tensors  do  no t  con t r ac t  synchronous ly  wi th  the  knee 
and  ankle  ex tensors  has  been  re fu ted  by the  EMG ana-  
lysis. This  phase  of f lexion is a lmos t  cer ta in ly  caused 
by a yielding under  the  weight  of the  body.  Hence  the  
compar i son  b e t w e e n  adduc to r  femoris  and  s e m i m e m b r a -  
nosus has  failed to  provide  evidence t h a t  Ia s t re tch  re- 
flexes are  of d o m i n a t i n g  impor t ance  for ac t iva t ion  of 
ex tensors  in s tepping .  

E x t e n s i o n  dur ing  s t epp ing  occurs in 2 phases.  In the  
first  phase  the  foot  is off the  ground,  dur ing  the  second 

phase it is in con tac t  with the  ground.  :ks appea r s  in 
t ' igure 2 and also in the  in tegra ted  records  in Figure  l, the  
FMG ac t iv i ty  dur ing the  first phase  is re la t ively  weak. 
Associated wi th  the  s t a r t  of the  second phase  there  is an 
onset  of s t ronger  ac t iv i ty .  It has  been sugges ted  t h a t  a 
similar effect  in man  is a reflex in response  to the  s t r e t ch ing  
of extensors ,  which occurs when  the  foot makes  co n t ac t  
with the ground a. Our analysis  has,  however ,  revealed 
tha t  this  burs t  of ac t iv i ty  of ten s t a r t s  beflwe the  fi)ot makes  
con tac t  wi th  the  ground.  Two i n d e p e n d e n t  m e t h o d s  
were utilized to ascer ta in  this  f inding. The 1{51(1 was 
corre la ted  wi th  l imb m o v e m e n t s  p h o t o g r a p h e d  a t  200/see 
(Figure 2A). The co n t ac t  with the  ground  was measur -  
ed electr ical ly (Figure 2B). It is concluded t h a t  th is  
burs t  of ac t iv i ty  in its onset  ne i the r  is a la s t r e t ch  reflex 
nor a reflex response from the  pad.  \Ve consider  it ex t r em-  
ely unlikely t h a t  it is a spinal  reflex from o the r  recep- 
t ive sys tems  in the  h ind l imb.  IAkewise we (1<~ not  betieve 
t h a t  it  is a spinal  reflex from the  fellow l imb or from the  
forel imbs because ident ical  f indings were made  dur ing  t ro t  

e M. PlIH.IPP.£ON, Trav. l.ab. Physiol., Inst. Solvay 7, I (I~aoS). 
a P. HOFF~IANN, ( "nh'rsuchun~en iitwr dte t(i~wttre/h'xc (Sck~&'nrc/h'xe) 

menschlickcr Muskeln (Julius Sprin¢cr, BerliJ~ I.)~.). 



176 Brhves communications Kurze Mitteilungen EXPERIENTIA XVIII/I 

a n d  gal lop a n d  t h e  pos i t ion  of t he  fore l imbs  re l a t ive  to  
t h a t  of t h e  h i n d l i m b s  was  n o t  r e l evan t .  

Zusammen/assung. Eine  e l e k t r o m y o g r a p h i s c h e  U n t e r -  
s u c h n n g  t iber  die A k t i v i t / i t s m u s t e r  ve r sch i edene r  E x t e n -  
so rmuske ln  a m  H i n t e r b e i n  e iner  frei l au fenden  K a t z e  is t  

m i t  Kor r e l a t i on  zu den  B e w e g u n g s p h a s e n  de r  E x t r e m i t / i t  
ausgef i ih r t  worden .  

I. ENaBERG and  A. LUNDBERG 

Department o~ Physiology, University o/ Gdteborg (Sweden) 
October 21, 1961. 

F o r m a t i o n  of  H i s t a m i n e  in  t h e  P r e g n a n t  M o u s e  

An increased  u r i n a r y  exc re t ion  of h i s t a m i n e  has  been  
obse rved  in t he  p r e g n a n t  ra t .  T he  increase  was found  to 
be  assoc ia ted  w i th  a n  excep t iona l ly  h igh  level  of h i s t i d ine  
deca rboxy la se  a c t i v i t y  in the  foetuses  1-a. L i t t l e  is k n o w n  
a b o u t  the  h i s t a m i n e  m e t a b o l i s m  d u r i n g  p r e g n a n c y  in 
o t h e r  species. In  vitro s tud ies  of h i s t i d ine  d e c a r b o x y l a s e  
in t i ssues  of mice  r ecen t l y  revea led  a n  e l eva t ed  e n z y m e  
a c t i v i t y  in the  k i d n e y  of t he  p r e g n a n t  m o t h e r  4. 

The  p r e sen t  e x p e r i m e n t s  show t h a t  in  t he  mouse  t he  
u r i n a r y  exc re t ion  of h i s t a m i n e  is cons ide rab ly  inc reased  
d u r i n g  p regnancy ,  a n d  t h a t  th i s  increase  m a y  be due  
p a r t l y  to  a h igh  h i s t id ine  d e c a r b o x y l a s e  a c t i v i t y  in t he  
foetuses  a n d  p a r t l y  to  a n  e l eva t ed  level  of h i s t i d ine  de-  
c a r b o x y l a s e  in t he  k i d n e y  of t h e  m o t he r .  

The  mice were k e p t  in m e t a b o l i s m  cages a n d  fed ad 
libitum a s e m i - s y n t h e t i c  d ie t  free f rom h i s t a m i n e  (<2 0.02 
~g/g). Ur ine  was  col lected in 24 h samples  a n d  free h i s t a -  
m ine  was e s t i m a t e d  on  t he  gu inea  p ig ' s  gu t  as p rev ious ly  
descr ibed  for r a t s h  A m i n o g u a n i d i n e  su lpha te ,  a h i s t a -  
m i n a s e  inh ib i to r ,  was  g iven  in some of t h e  e x p e r i m e n t s  in  
a dose of 20 m g / k g  s u b c u t a n e o u s l y  once  dai ly .  H i s t i d i n e  
deca rboxy la se  a c t i v i t y  was d e t e r m i n e d  in vitro w i t h  a 
mod i f i ca t i on  of S c h a y e r ' s  t e c h n i q u e  2. 

The  p r e g n a n t  mouse  excre tes  a b u n d a n t  a m o u n t s  of free 
h i s t a m i n e  in t he  u r ine  (Figure) .  The  rise of h i s t a m i n e  ex- 
c re t ion  beg ins  a l r e ady  in t he  f i rs t  week of p r e g n a n c y  a n d  
reaches  i ts  peak  2-3  days  before  t e rm.  Af te r  de l ive ry  t h e  
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Urinary excretion of free histamine in a mouse before, during and 
after pregnancy. * stands for sample not examined. The arrow in- 
dicates the day of parturition. The mother was deprived of her young 
immediately after parturition. Anfinoguanidine was administed in a 
dose of 20 mg/kg once daily between 9th-102nd day of observation. 

u r i n a r y  h i s t a m i n e  decreases  a t  f i rs t  sha rp ly ,  t h e n  more  
g r a d u a l l y  a n d  no t  unt i l  3 weeks a f t e r  p a r t u r i t i o n  is the  
n o n - p r e g n a n t  level res tored.  A d m i n i s t r a t i o n  of amino-  
g u a n i d i n e  before  a n d  d u r i n g  p r e g n a n c y  does no t  cause  a 
n o t i c e a b l y  l a rger  h i s t a m i n e  excre t ion .  In  the  r a t  a n  in- 
crease in t he  u r i n a r y  excre t ion  of h i s t a m i n e  begins  on the  
14 th  d a y  of ge s t a t i on  a n d  subs ides  to  t he  n o n - p r e g n a n t  
level  i m m e d i a t e l y  a f t e r  p a r t u r i t i o n L  Thus ,  t h e  o n s e t  of 
excess h i s t a m i n e  f o r m a t i o n  is ear l ier  and  the  t e r m i n a t i o n  
l a t e r  in the  mouse.  

Dur ing  t he  per iod of e l eva t ed  u r i n a r y  h i s t a m i n e  ex- 
c re t ion  a h i g h  h i s t id ine  d e c a r b o x y l a s e  a c t i v i t y  is obse rved  
in vitro in the  k i d n e y  of t he  m o t h e r  mouse,  a t t a i n i n g  peak  
va lues  a r o u n d  t he  15th  d a y  of p r egnancy ,  t h e n  g radua l ly  
decreas ing,  a n d  r e m a i n i n g  e l eva t ed  for some t i m e  a f t e r  
p a r t u r i t i o n .  The  h i s t a m i n e  fo rming  c a p a c i t y  in o t h e r  
t i ssues  of t he  m o t h e r  (skin, lung, s t omach ,  smal l  in tes t ine ,  
l iver,  a n d  spleen) was  of t he  same  o rde r  of m a g n i t u d e  as 
co r r e spond ing  t i ssues  in n o n - p r e g n a n t  an imals .  P re l imi -  
n a r y  resu l t s  ind ica te  t h a t  mouse  foetuses  also are capab le  
of p roduc ing  h i s t a m i n e  and  t h a t  t he  foeta l  h i s t id ine  de- 
c a rboxy l a se  a c t i v i t y  s t ead i ly  increases  d u r i n g  ges ta t ion .  

The  e n z y m e  respons ib le  for t h e  f o r m a t i o n  of h i s t a m i n e  
in t he  m o t h e r ' s  k i d n e y  as well as in the  foetuses  is largely 
i n h i b i t e d  w h e n  a - m e t h y l  h i s t i d ine  in a c o n c e n t r a t i o n  of 
I 0 - 3 M  is a d d e d  to t he  i n c u b a t i o n  mix tu re .  ~ -me thy l -  
D O P A ,  however ,  is less effect ive  {Table). S tud ies  of t he  
p H - o p t i m u m  of the  h i s t id ine  deea rboxy la se  in the  m o t h -  
e r ' s  k i d n e y  a n d  t h e  foetuses  r evea l  a m a x i m u m  a r o u n d  
p H  7.2. These  f indings  seem to i nd ica t e  t h a t  here  we are 
dea l ing  w i t h  a r a t h e r  specific h i s t id ine  deca rboxy lase .  

Inhibition of histidine decarboxylase activity in mouse tissues 

E x -  
peri- 
l n e n t  
No.  

Enzyme  C'4-histamine (p.g) formed per  g t issue 
source wi thou t  wi th  wi th  

inh ib i tor  a - m e t h y l  h is t id ine  ~ -methy l - l )OPA 
l O - a M  le -4  ,~1 10-3 ~1 ] 0 - 4 ~  

1 Pregnant 24.3 ;LI 
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kidney 

2 Pregnant l 1.2 t .S 
IIIOllSC 
kidney 
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foetuses 
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foetuses 
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9.7 
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T h e  i n c u b a t i o n  b e a k e r  c o n t a i n e d  14C-his t id ine  in a c o n c e n t r a t i o n  of  
0,8 × 10 -4  AI 
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