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was app l ied  a n d  t he  difference be tween  males and  females  
was t h e n  s ign i f ican t  on the  level of P < 0.01. 

LACASSAGNE 2 found  histological  differences be tween  
t he  ma le  a n d  female s u b m a x i l l a r y  glands from rats.  He 
was also able  to  change  the  appea rance  of the  s t ruc tu res  
b y  in jec t ions  of sex hormones .  I t  is therefore  possible 
t h a t  t he  dif ference in enzymic  ac t iv i ty  in h u m a n  male  
a n d  female  pa ro t i d  g lands  is due to sex hormona l  in- 
f luence.  
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The Figure shows the acetyleholine splitting activity (ordinate) 
plotted against the age (abscissa) for male (+)  and female (o) 
parotids. The regression line for female gl.mds (k = - o,334) is drawn. 

Since usua l ly  on ly  a smal l  p a r t  of the  gland was ob- 
t a inab le ,  i t  was t h o u g h t  of in te res t  to know whe the r  any  
di f ferences  found  b e t w e e n  g lands  could be due to dif- 
ferences  in a c t i v i t y  in d i f fe rent  pa r t s  of the  gland. This  
poss ib i l i ty  was  t e s t ed  in cases where  much  tissue was a t  
disposal .  T h e  t i ssue  was d iv ided  into several  pieces and  
t he  a c t i v i t y  of each  es t ima ted .  I t  was found t h a t  the  
resu l t s  o b t a i n e d  w i t h  d i f fe ren t  pieces f rom one gland were 
v e r y  s imilar .  One, a lmos t  whole, paro t id  gland, for 
example ,  was  d iv ided  in to  16 p a r t s  and  the  acetylchol ine  
sp l i t t i ng  a c t i v i t y  was e s t ima ted .  The  s t anda rd  error  in 
th i s  series was  ± 2 . 1 % ,  t h a t  is of an  order  which  migh t  
be due  to  t he  e r ro r  of the  m e t h o d  used. Thus  the  cholin- 
es te rase  in p a r o t i d  g lands  seems to be evenly  d is t r ibuted .  
The  a c t i v i t y  was a b o u t  t he  same in h u m a n  paro t id  and  
s u b m a x i l l a r y  g lands  (see Table) .  In  the  cat,  the  ac t iv i ty  
in t h e  s u b m a x i l l a r y  g l and  is a b o u t  double  t h a t  of the  
p a r o t i d  g land  (STROMBLAD1). 

B. C. R. STROMBLAI) 

Institute o/ Physiology, University o/ Lurid (Sweden), 
May 25, 1959. 

Zusammen/assung 

O p e r a t i v  f r i sch  e n t n o m m e n e  mensch l iche  Speichel- 
dr t i sen  (Submax i l l a r i s  und  Parot is )  zeigen Cholinesterase-  
a k t i v i t g t .  Haupts~ich l ich  werden  spezifische Es te rasen  
gefunden .  Die A k t i v i t g t  de r  m~innlichen Paro t i s  ist h6her  
als die de r  weibl ichen.  Le tz te re  zeigt eine Akt iv i tg t s -  
a b n a h m e  m i t  z u n e h m e n d e m  Alter.  

A. LACASSAGNE, C. R. Soc, Biol. 133, 180 (1940). 

Early Functional  Differentiat ion 
of Heart Muscle  Cells ~ 

Tissue cu l tu res  f rom hea r t  muscle  cells c o n t r a c t  spon-  
taneously .  According to I'~,NG].; et at. ~, all cells show a n  
electrical  b e h a v i o u r  cha rac te r i s t i c  of p a c e m a k e r  regions,  
the  so-called prepoten t ia l s .  The  p a c e m a k e r  p roper t i e s  
are ev iden t  even  if t he  ma te r i a l  is t a k e n  f rom p a r t s  of the  
embry tmic  hea r t  t h a t  w(mld d i f fe ren t i a te  in to  v e n t r i c u l a r  
tissue, p rov ided  the  e m b r y o s  are  younger  t h a n  192 h 
(8 days).  3"he quest i (m arises w h e t h e r  in vivo all h e a r t  
fibres a t  an  early s tage  of d i f fe ren t i a t ion  show p a c e m a k e r  
ac t iv i ty  a. 
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Upper record: t ransl l lenlbral le  potential of sitnls region of a ,12-h 
old chick embryo, l.ower record : transmembrane potential of cardiac 

tube (future ventrieh,} 

Fert i le  chick eggs, i n c u b a t e d  for 37 to 67 h a t  38°C, 
were used. The  yolk was r emoved  by  suc t ion  u n d e r  w a r m  
I ,ocke's  soluti tm. 3"he embryo ,  wi th  i n t a c t  a rea  vascuh)sa ,  
was t r ans fe r red  to a Perspex  chamber .  This  c o n t a i n e d  
l ,ocke 's  solut ion t h e r m o s t a t i c a l l y  c(mtrol led a t  37°C a n d  
ae ra ted  wi th  oxygen (95%) an d  CO 2 (5%).  W i t h  the  help  
of a b inocu la r  microscope,  the  m e m b r a n e s  ove r ly ing  t h e  
hea r t  were dissected,  an d  a single muscle f ibre was impa led  
with a glass capi l la ry  microe lec t rode  ( t ip  < 0,5 it). 

The  po ten t i a l  difference b e t w een  t h e  mic roe lec t rode  
and  an  ind i f fe ren t  e lec t rode  was appl ied  to  a c a t h o d e -  
Iolh)wer wi th  a low grid cur renO,  ampl i f ied ,  d i sp l ayed  on  
a ca thode  ray  t ube  an d  recorded  ()n m o v i n g  film. T h e  
second b e a m  of a dua l  b e a m  scope was used to  i nd i ca t e  
the  level of zero po ten t i a l  difference.  E m b r y o s  f rom 
successful e x p e r i m e n t s  were k e p t  in o rder  to  check  t h e i r  
age and  to measure  the  d i a m e t e r  of the i r  ca rd iac  fibres.  

t Aided by a grant from the Italian 'Consiglio Nazionale delle 
Ricerche'. 

R. ]:ANGE, I | .  PFRSSON, alld S. TttESLEFF, A c t a  Phys io l .  
So'and 3,~, 173 (ICa57). 

s See also the eon~parative physioh)gieal researches on the isolated 
embryonic fishheart by HJ. IIUGGI,:L (Z. vgl. Physiol. 42, i13 (1959)), 
which showed by tile ligaturenwthod the early development of 
pacemaker activity. 

a E. MEDA, Arch. Fisioh)gia 58, .lot (l:#SS). 
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The  u p p e r  record  of t h e  F igu re  shows t r a n s - m e m b r a n e  
p o t e n t i a l s  r eco rded  f rom the  s inus  venosus  of t h e  h e a r t  
t u b e :  t h e r e  is a g r a d u a l  dccrcase  of m e m b r a n e  p o t e n t i a l  
p reced ing  t h e  u p s t r o k e  of each  ac t ion  po t en t i a l .  I n  f ibres 
a d j a c e n t  to  t h e  s inus  region,  t he se  p r e p o t e n t i a l s  were 
sma l l e r  a n d  t h e i r  s lope was  more  c o n s t a n t .  

The  b o t t o m  record  shows  t r a n s - m e m b r a n e  p o t e n t i a l s  
of t h e  same  embryo ,  f rom a reg ion  which ,  in  t h e  fu tu re ,  
wou ld  b e c o m e  v e n t r i c l e :  t h e r e  is no  p r e p o t e n t i a l .  On  a 
few occasions,  t h e  records  showed  waves  of depo l a r i za t i on  
wh ich  were smal l  in a m p l i t u d e  (1-3 mV) a n d  n e v e r  gave  
rise to  a c t i o n  po ten t i a l s .  T h e  two  d i f f e ren t  t y p e s  of t r a n s -  
m e m b r a n e  p o t e n t i a l s  s h o w n  in t he  F igu re  were also ob-  
t a i n e d  f rom e m b r y o s  as y o u n g  as  37 h. 

The  q u a n t i t a t i v e  d a t a  are  s u m m a r i z e d  in  t h e  Table .  
Va lues  are  s e p a r a t e l y  t a b u l a t e d  for  s inus  a n d  for  vent r ic le .  
W i t h  r e spec t  to  r e s t i ng  p o t e n t i a l s  a n d  overshoots ,  t h e y  
are n o t  s t a t i s t i ca l ly  d i f ferent .  The  large s c a t t e r  a n d  re- 
l a t ive ly  low means ,  p a r t i c u l a r l y  for  t he  r e s t i ng  po ten t i a l ,  
are t h o u g h t  to  be  connec t ed  w i t h  t he  smal l  d imens ions  of 
t he  e m b r y o n i c  h e a r t  cells. The  ave rage  d i a m e t e r  was  ff 
4.8 d- 0.76 in ca rd iac  t i ssue  t a k e n  f rom a 37 h embryo•  

The  p r e s e n t  e x p e r i m e n t s  m a d e  i t  c lear  t h a t  t h e r e  is a 
d i f f e r en t i a t i on  a t  a n  ea r ly  s tage  o£ d e v e l o p m e n t :  cells of 
t he  s inus  region show p r e p o t e n t i a l s  r e s e m b l i n g  those  of 
a d u l t  pacemakerS-~ ;  cells of t he  ca rd iac  t u b e  ( fu ture  
vent r ic les)  show a n  e lec t r ica l  b e h a v i o u r  s imi la r  to  t h a t  
of a d u l t  ven t r i c les  6. F r o m  t h e  f ind ings  of FANGE et at. ~ 
a n d  t h e  p r e s e n t  resul ts ,  i t  also fol lows t h a t  p r e p o t e n t i a l s  
a p p e a r  (or r e -appear )  if cells of  t h e  h e a r t  t u b e  are  cu l t u r ed  
i n  vitro. 

E .  M E D A  a n d  A. F E R R O N I  

Is t i tu to  di  Fis iologia u m a n a  della Universi t~ di Torino 
(I tal ia) ,  J u l y  28, t959.  

Z u s a m m e n / a s s u n g  

Von  e m b r y o n a l e n  H t i h n e r h e r z e n  w u r d e n  i n  vivo Mem- 
b r a n p o t e n t i a l e  v e r s c h i e d e u e n  Reg imes  reg is t r ie r t .  Bere i t s  
au f  sehr  f r t ihen  E n t w i c k l u n g s s t a d i e n  (37 b) wi rd  eine 
Di f fe renz ie rung  in S c h r i t t m a e h e r g a s e r n  u n d  spi t tere  Ven-  
t r i ke l f a se rn  ge funden .  

5 S. WEIDMANN, J. Physiol. 115, 227 (1951). 
6 S. WEIDMANN, ElektrophysioIogiederHerzmuskelfaser (H.Huber, 

Bern 1956). 
O. HOTTER and W. TRAVTWEIN, J. gem Physiol. 39, 715 (1956). 

D i e  W i r k u n g  y o n  H a r m a l i n  auf  d i e  K o n z e n t r a t i o n  

v o n  N o r a d r e n a l i a  u n d  A d r e n a l i n  i m  H e r z e n  

H a r m a l a a l k a l o i d e  geh6 ren  zu den  w i r k s a m s t e n  H e m m -  
s to f fen  de r  M o n o a m i n o x y d a s e  i n  vitro t. Mit  H a r m a l i n  
w n r d e n  a u c h  i n  vivo Ef fek te  a m  Z e n t r a l n e r v e n s y s t e m  
b e o b a c h t e t ,  die o f f enba r  in  d e r  H e m m u n g  de r  Mono- 
a m i n o x y d a s e  ihre  Ur sache  h a b e n  2. Dass  a u c h  re in  peri-  
phe re  W i r k u n g e n  m i t  e i n e m  d e m  I I a r m a l i n  n a h e  ver- 
w a n d t e n  Stoff  a u f t r e t e n  k 6 n n e n ,  ze ig ten  Ver suche  yon 
S C R I A B I N E  u n d  HUTCHEON: H a r m a n m e t h o s u l f a t  fi ihrt ,  

1 K ,  FRETER, H.  ~VEISSBACH, B. REDFIt~LD~ S. UDENFRIEND a n d  
B. WrTKOP, J. Amer. chem. So¢, 80, 983 (1958), 

2 S. UDENFRIEND und H. WEISSBACH, Proe, Soc. exp. Biol. Med. 
N . Y .  97, 748 (1958). - A, PLETSCHER und H, BESENDORF, Exper. 
51, 25 (1959). 


