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Preliminary treatment 

Group I 
Single i.v. injection of 16 mg HGG 

(12-days embryos) 

Group II 
Eight  s. c. injection of 16 mg oil 

HGG each a t  age 1-32 days 

Group I I I  
None (control) 
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Age, 18 weeks 

Mean ~ SE 

234 :k 52,7 

298 ~ 72,33 

* Nine chicks tested 

A single in j ec t ion  of an t i gen  g iven  to 12-days  old e m b r y o s  
h a d  no effect  on  t he  l a t t e r  i m m u n e  response.  Th i s  d a t a  
seems to s u p p o r t  t h e  v iew of SIMONSEN 4 t h a t  t h e  d a y  of 
i n j ec t ion  m a y  be of s ignif icance for r e d u c t i o n  of i m m u n o -  
logical respons iveness .  

B. D. JANKOVId a n d  K. ISAKOVId 

Microbiological Institute, Belgrade University, School o/ 
Pharmacy, Belgrade (Yugoslavia), May 8, 7959. 

Zusammen[assung 

W i e d e r h o l t e  I n j e k t i o n e n  v o n  m e n s c h l i c h e m  7-Globu l in  
in de r  e r s t en  N a c h g e b u r t s p e r i o d e ,  f t ih r te  bei  K t i cken  zu 
i m m u n o l o g i s c h e r  To le ranz  gegeni iber  d iesem Ant igen .  

* M. SIMONSEN, Acta path. mierobiol, seand. 39, 21 (1956). 

C h o l i n e s t e r a s e  i n  H u m a n  S a l i v a r y  G l a n d s  

In  case of t u m o u r  in or n e a r  t he  s a l i va ry  g lands ,  sur-  
gical r e m o v a l  of t h e  t u m o u r  a n d  s u r r o u n d i n g  g l a n d u l a r  
t issue is t he  s t a n d a r d  t r e a t m e n t .  A d v a n t a g e  of th i s  fac t  
was t a k e n  to  o b t a i n  f resh h u m a n  sa l i va ry  g l a n d  t i ssue  for 
e s t i m a t i o n  of cho l ines te rase  ac t iv i ty .  P rev ious ly ,  t he  c a t  
s u b m a x i l l a r y  a n d  p a r o t i d  g land  (STR6MBLAD 1) h a v e  been  
found  to  c o n t a i n  cho l ines te rase .  

Methods. Only  a p p a r e n t l y  h e a l t h y  t i ssue  was  used ;  
the  t u m o u r  was cu t  off w i t h  a wide marg in .  The  t i ssue  
was carefu l ly  c leaned,  washed  in saline,  weighed,  m i n c e d  
w i th  scissors, a n d  g r o u n d  in a glass h o m o g e n i z e r  w i t h  
Krebs '  b i c a r b o n a t e - R i n g e r .  The  v o l u m e  in ml  was t h e n  
b r o u g h t  u p  to  f ive t imes  t h e  we igh t  of t he  t i ssue  in g. 

The  cho l ines te rase  e s t i m a t i o n s  were m a d e  m a n o -  
me t r i ca l ly  us ing  \ V a r b u r g  flasks of c o n v e n t i o n a l  shape  
a n d  size. The  m a i n  c o m p a r t m e n t  c o n t a i n e d  0-2 ml  of t h e  
h o m o g e n a t e  and  1-5 ml  of K r e b s '  b i c a r b o n a t e - R i n g e r  
solut ion.  The  subs t r a t e s ,  in  t he  side b u l b  in 0.3 ml, were 
ace ty lchol ine ,  m e t h a c h o t i n e ,  or  benzoy lcho l ine  in con-  
c e n t r a t i o n s  g iv ing  f inal  r eac t ion  mola r i t i e s  of 0.011, 0.035, 
and  0.290, respect ively .  The  s u b s t r a t e s  were added  a f t e r  

1 B. C. R. STROMBLAD, Acta physiol, scan& gl, 118 (1957). 

15 min  of t e m p e r a t u r e  equ i l ib ra t ion .  The  gas was N s wi th  
5 %  CO 2 a n d  t he  t e m p e r a t u r e  37 ° C. R e a d i n g s  were  t a k e n  
e v e r y  5 ra in  for  40 rain.  In  all  e x p e r i m e n t s ,  a t h e r m o -  
b a r o m e t e r  a n d  e n z y m e  b l a n k  were used. Correc t ions  were 
m a d e  for changes  in  these  f lasks  a n d  for n o n - e n z y m i c  
hydro lys i s .  All e s t i m a t i o n s  were m a d e  in dup l i ca te .  The  
a c t i v i t y  was expressed  in ~zl CO s e v o l v e d / 3 0  m i n / g  of 
t issue. 

In  some e x p e r i m e n t s ,  a sma l l  v o l u m e  of eser ine  sali- 
cy la t e  g iv ing  a r eac t ion  m i x t u r e  m o l a r i t y  of 3.63 × 10 -° 
was  t i pped  in to  t h e  m a i n  c h a m b e r  25 min  a f t e r  e s t i m a t i o n  
h a d  begun .  The  CO s e v o l u t i o n  was a l m o s t  comple t e ly  
abo l i shed  and  t h i s  was  t a k e n  as ev idence  t h a t  t he  reac t ions  
s t ud i ed  were enzymic  b r e a k d o w n  of chol ine  esters .  

Table 

Parot id  glands 

Submaxil lary 
glands 

Acetylcholine Methacholine Benzoylcholine 

/ ~ 1335 ~:: 97"7 
(n = 8) 

t 
9 1035 :t: 64"8 

(n = 8) 

j d" 1463 ± 294: 
(n = 6) 

I 9 1183 
(~ = 3) 

493 ± 49 
(n -- 7) 
405 ± 30 
(n = 5) 
573 :t: 28,6 
(n = 5) 
388 
(n = 3) 

75 ± 233 
(n = 6) 
70 ± 20.0 
(n = 5) 

133 ± 26.9 
(n = 5) 

50 
(n = 3) 

Results and Discussion. The  h u m a n  p a r o t i d  a n d  sub- 
m a x i l l a r y  g l ands  showed  a m o d e r a t e l y  h igh  chol ines te rase  
a c t i v i t y  (see Table) .  T h e  a c t i v i t y  w i t h  ace ty lcho l ine  and 
m e t h a c h o l i n e  was m u c h  h ighe r  t h a n  w i t h  benzoylchol ine ,  
in  f ac t  in  some cases no  enzymic  sp l i t t i ng  of benzoyl-  
chol ine  was found.  The  s u b s t r a t e  c o n c e n t r a t i o n - a c t i v i t y  
cu rve  showed  a n  a l m o s t  r egu la r  be l l - shaped  form. Thus  
t h e  cho l ines t e ra se  in  t he  h u m a n  s a l i v a r y  g l ands  is ma in ly  
t rue  cho l ines t e ra se  (ace ty lchol ine  es terase) .  T h e  same is 
t r u e  for c a t  g l ands  (STROMBLAD 1). 

The  ace ty l cho l ine  sp l i t t i ng  a c t i v i t y  was h i g h e r  for 
ma le  p a r o t i d s  t h a n  for female  pa ro t i d s  w h e n  analyzed 
w i t h  S t u d e n t ' s  t - tes t  ( P  < 0.05). W h e n  t he  acetyl- 
cho l ine - sp l i t t i ng  a c t i v i t y  of ma le  a n d  female  g lands  was 
p l o t t e d  aga in s t  t he  age of t he  pa t i en t s ,  a co r re l a t ion  was 
found  for females  b e t w e e n  age a n d  a c t i v i t y  (r = 0.807, 
P < 0-01). No such  close co r re l a t ion  could  be  demon-  
s t r a t e d  for the  male  pa ro t i d  glands .  Ana lys i s  of var iance 
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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). 


