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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 
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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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Zusammen/assung. U n t e r s u c h u n g e n  de r  H i s t a m i n p r o -  
duk t ion  bet  de r  t r /~cht igen Maus  e r g a b e n  eine Ste igerung,  
die in der e r s t en  ~Voche b e g i n n t  und  bis  zu 3 \Vochen nach  
der G e b u r t  de r  J u n g e n  anh~tlt. Die Akt ivi t~t t  des E n z y m -  
systems,  H i s t i d indeca rboxy l a se ,  is t  w~hrend  dieser  Zeit  
e rh6ht ,  zue r s t  in de r  Niere de r  M u t t e r  und danach in den  
Foeten.  Die foe ta le  E n z y m a k t i v i t / i t  ist  a m  19. Tage max i -  

real.  Versuche  m i t  S u b s t a n z e n ,  {lit' die E n z y m e  h c m m e n ,  
d e u t e n  au f  eine spezif ische t t i s t i d i n d e c a r b o x y l a s e  h in .  

]LLSA ]{(}NEN(}RIgN 

lJzsgilztte el Physl.l<,A*y , l:Hie,crsity <4 Lurid (Sweden), 
tq'brltarv (7, 1962. 

Sal ivary Secret ion  in D o g s  dur ing  Degenerat ion  
of Pos tgang l ion i e  P a r a s y m p a t h e t i c  Nerve  Fibres  

If t he  p a r o t i d  d u c t  of a c a t  is c a n n u l a t e d  1-3 days  a f t e r  
sect ion of the  a u r i c u l o - t e m p o r a l  fibres, a flow of sa l iva  is 
de tec ted  which  occurs  in bu r s t s  and  is abol i shed  by  para -  
s y m p a t h o l y t i c  a g e n t s L  A s imilar ,  t h o u g h  se ldom parox-  
ysmal ,  "degenera t ion  sec re t ion '  c an  be  seen f rom the  sub-  
max i l l a ry  a n d  sub l ingua t  g l ands  of t he  ca t  a f t e r  pos t -  
gangl ionic  p a r a s y m p a t h e t i c  dene rwt t ion .  I t  is pa r t i cu l a r ly  
rapid  if t he  g land  cells h a v e  been  m a d e  supersens i t ive  to  
s t i m u l a t i n g  agen t s  b y  p rev ious  sec t ion  of the  pregangl i -  
onic p a r a s y m p a t h e t i c  fibres-~. The  ' degene ra t i on  secret ion" 
is a s sumed  to be  due  to ace ty lcho l ine  re leased f rom the  
end ings  of t h e  d e g e n e r a t i n g  chol inergic  fibres. 

I t  s eemed  of i n t e r e s t  to d e t e r m i n e  w h e t h e r  ' degene ra t ion  
secre t ion '  could  be found  in o t h e r  a n i m a l s  t h a n  the  cat ,  
and 14 dogs were  chosen  for t h e  p re sen t  s tudy .  In mos t  
cases t he  s u b m a x i l l a r y  a n d  sub l ingua l  g lands  of one side 
were sensi t ized b y  pregangl ion ic  p a r a s y m p a t h e t i c  dener -  
v a t i o n  (sect ion of the  c h o r d a l i n g u a l  nerve) .  Af ter  a per iod 
of a t  leas t  3 weeks,  a pa r t i a l  pos tgang l ion ic  d e n e r w t t i o n  
was t h e n  ca r r ied  ou t  b y  d i ssec t ing  t he  c h o r d a  t y m p a n i  
a long t he  s a l iva ry  duc t s  a n d  c u t t i n g  i t  as close to the  
g lands  as possible.  These  two ope ra t ions  were car r ied  ou t  
under p e n t o t h a l  a n a e s t h e s i a  ( a b o u t  30 mg  p e n t o t h a l  
s o d i u m / k g  i n t r avenous ly ) .  The  f inal  acu te  e x p e r i m e n t  was 
s t a r t e d  27-67 h a f t e r  t he  second o p e r a t i o n  a n d  chlora lose  
a n a e s t h e s i a  was  used (abou t  80 m g / k g  i n t r a v e n o u s l y  a f t e r  
i n d u c t i o n  w i t h  e ther) .  The  two s u b m a x i l l a r y  ducts ,  and  in 
some cases the  two sub l ingua l  duc ts ,  were c a n n u t a t e d  in 
the  neck  us ing  fine glass cannu lae .  Sa l iva  was a lways  
found to  flow f rom the  s u b m a x i l l a r y  a n d  sub l ingua l  
g lands  of t he  o p e r a t e d  side. The  F igure  shows a typ ica l  
e x p e r i m e n t  s t a r t e d  44 h a f t e r  d issec t ion  of the  chorda .  

The  secre t ion  was i r regular ,  as in the  s u b m a x i l l a r y  a n d  
sub l ingua l  g l ands  of the  cat .  I lea l  b u r s t s  of a c t i v i t y  wi th  
i n t e r v e n i n g  per iods  of quiescence,  as seen in the  pa ro t id  
g land  of t he  cat ,  a p p e a r e d  in some dogs only.  \Vhen the  

expe r imen t  was carr ied out  27 33 h a f t e r  the  pos tgaugl i -  
ouic dene rva t ion ,  the  flow of s u b m a x i l l a r y  sa l iva  was 
ex t r eme ly  slow. Af ter  42 -52 h it seemed to be a t  its m a x i -  
mum.  In a dog s tud ied  67 h a f t e r  d issec t ion  of t h e  cho rda .  
a re la t ive ly  slow <degenerat ion sec re t ion '  was  sti l l  p r e s e n t  
b u t  it decreased in r a t e  d u r i n g  the  fol lowing 6 h. In the  ca t  
the  ' degene ra t ion  sec re t ion '  f rom the  s u b m a x i l l a r y  g l and  
reaches  a m a x i m u m  25-30 h a f t e r  pos tgang l ion ic  sec t ion  
an d  ceases a f t e r  a b o u t  62 h a. 

The  ' degene ra t ion  secre t ion '  could  a h v a y s  be abo l i shed  
by  a p a r a s y m p a t h o l y t i c  agent ,  Hoechs t  9980 (¢¢~-diphenyl- 
7 -p i p e r i d i n o b u t y r ami d e ) .  The  effect  of th i s  d r u g  is ev i d en t  
in t h e  Figure.  I t sugges ts  t h a t  t h e  secre t ion ,  like t h a t  found 
in t h e  cat ,  is caused  by" ace ty lcho l ine ,  a n d  it would seem 
reasonab le  to a s sume  th i s  ace ty lcho l ine  to o r ig ina t e  f rom 
the  endings  of the  d e g e n e r a t i n g  pos tgang l ion ic  p a r a s y m -  
p a t h e t i c  fibres. 

The  secre t ion desc r ibed  was no t  a r e su l t  of the  pre-  
gangl ionic  dene rwt t i on ,  car r ied  o u t  in a d v a u c e  in mos t  
cases i n  order  to sensi t ize  the  glands .  In two con t ro l  ex-  
pe r imen t s  in which  no d issec t ion  of the  c h o r d a  was m a d e  
b u t  where the  acu t e  e x p e r i m e n t  was pe r fo rmed  3 weeks  
a f te r  sect ion of t h e  c h o r d a l i n g u a l  nerve ,  t he re  was  no  
sa l ivary  flmv from the  decen t r a l i zed  g lands .  ' P a r a l y t i c  
secret ion ' ,  descr ibed  by  IIERNARD ~ as an  effect  of sec t ion  
of the  chorda ,  is on ly  o b t a i n e d  u n d e r  e x p e r i m e n t a l  con-  
d i t ions  w h i c h  i n w ) l v e  a p r o n o u n c e d  re l ease  of c a t e c h o l  
amines  f rom t h e  ad ren a l  medul la .  I t  is n o t  seen ill dogs  
or ca ts  u n d e r  chlora lose  a n a e s t h e s i a  (F;MMELIN n). The  sole 
effect of the  pregangl ion ic  d e n e r w l t i o n  in the  p r e s en t  
e x p e r i m e n t s  was lo r ende r  the  g land  cells more  sens i t ive  
to the  ace ty lcho l ine  l ibe ra ted  from the  d e g e u e r a t i n g  
pos tgangt ion ic  fibres. The  ' d e g e n e r a t i o n  secre t ion"  was 
t h e r e b y  m a d e  eas ier  to de tec t .  I t  was found,  however ,  t h a t  
sens i t i za t ion  is not  all essent ia l  c o m p o n e n t  of t h e  pheno-  
menon  an d  t h a t  some secre t ion  can  be seen a f t e r  d i ssec t ion  
of the  chorda ,  even  if no  pregang l ion ic  d e n e r v a t i o n  ttas 
been made  in advance .  

Zusamme,ffassttn.g,. Eiue soge l / ann te  l )egenera t ions~  
sekre t ion  e r sche in t  beinl  H und  in den  T a g e n  uach  de r  pos t -  
g an g l i o n ~ r -p a r a s y mp a t l f i s ch en  I ) e n e r v i e r u n g  d e r  Sub-  
maxi l lar is -  und  Subl ingua l i sdr i i sen .  

l). :\. C()ATS ¢ au d  N. EMMHAN 

Institute o[ Physiology, (:niversity o/ 1.und (Sweden), 
January 20, 1962. 

'Degeneration secretion' from right subnlaxi|lary and suhlhlgual  
glands, t#.ight ehorda- l ingual  i lerve cit t  ~l weeks previously,  I4<ecor{ls 
fr0t l /  above downwards :  signal; t i ine in ln in ;  secretion f rom r igh t  
subn ]ax i l l a ry ;  lef t  subn ]ax l l l a ry ;  r igh t  ~ubl ingual ;  left  subl ingual  
gland. F i rs t  section of  the Fig~lre start{ 'd 1.1 h, s{'c{iii(1 Ill, th i rd  19, 
alt{t f ou r th  D1 h af ter  dis.~ection of  the r ight  ehor{la. A t  {h{' ~ilzlial 
1 mR Hoechst  D{ iSl i /kg was g i v e n  h i t r ave t i o l l s l . v  all{| the s{'Cl-{'[i{}llS 

have been abolished, 

l N. I:.MMI+;LiN and B. C. R. SrR{}MItLAI}, J. I>hwhA, / l , ; ,  Dill; {t~,iDS), 
2 N. I"MM1,;LIN, J. I 'hv~hd. t54, I 1 } {I¢,lilli), 
a N, I :MMHJN, J. l 'hy>hd,,  hi t}res~ {IDilT), 
I {'. I~,i,:iCNAI~D, {'. 14.. Aca{l, Sei..75> ; I l l  (1!}t17). 
a N. I']MMI<LIN, t}hv~hA. Rev. 32, 21 (ID37). 
tl \'J~it{}i" fl't}lll the 1)t,partuwnt <}f l 'hy~i{}h}Izy, l ' i l i v t , r~ l ty  of  Mel- 

b(}nrii{, (Au~ti 'aha). 


