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Elec t r ica l  s t imu la t ion .  Vaga l  s t i m u l a t i o n  caused  
re la t ive ly  reproduc ib le  responses  in gast r ic  secre t ion in 
b o t h  an imal s  (Figure 2 a n d  Table) .  I n  chicken,  a t r a n s i e n t  
b u t  p rec ip i tous  p t I  fall, w h i c h  r e t u r n e d  to base l ine  6 to  
12 ra in  a f te r  s t imula t ion ,  was  observed.  I n  r a t  t he  s t imu-  
l a t ion  p roduced  a loose p H  fall wh ich  r e t u r n e d  to  base l ine  
40 to  60 min  a f te r  t he  s t imu la t ion .  

E lec t r ica l  s t i m u l a t i o n  a n d  P M  admin i s t r a t i on .  The  gas- 
t r ic  secre tory  response  to vaga l  s t i m u l a t i o n  was i n h i b i t e d  
more  t h a n  80~ b y  t he  5 ra in  p r e m e d i t a t i o n  w i t h  P M  250 
m g / k g  in ra t .  I n  chicken,  however ,  t he  p H  fall  was  n o t  
i nh ib i t ed  b y  t he  p r e m e d i c a t i o n  of P M  50 mg /kg  a t  all 
(Figure 2 and  Table) .  

Discussion. There  is a nega t ive  v iew a b o u t  t he  ex is tence  
of gas t r in  in  ch i ckenL  BLAIR et  a l ) ,  however ,  e x t r a c t e d  
gas t r in  f rom the  ch icken  uppe r  in tes t ine ,  a n d  t e s t ed  i t  b y  
b ioassay  in cat.  Us ing  r a d i o i m m u n o a s s a y ,  KETTERZR et  
al. 7 i nves t i ga t ed  t he  d i s t r i b u t i o n  of gas t r in  a n d  found  i t  
in t he  d u o d e n u m  alone. POLAK et  al. s d e m o n s t r a t e d  gas t r i n  
in ch icken  and  quai l  in the  gizzard,  d u o d e n u m  and  intes-  
t ine  b y  means  of i m m u n o h i s t o c h e m i c a l  and  u l t r a s t ruc -  
t n r a l  technics .  
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I n  m a m m a l s ,  vaga l  s t i m u l a t i o n  has  been  used for m a n y  
years  to  release gas t r in  f rom the  m u c o s a  of t he  pylor ic  
g land  area  of s tomach ,  Accord ing  to  t he  concep t  p r e sen t ed  
b y  UVNAS 9, t he  h o r m o n e  release in to  t he  c i rcu la t ion  is 
neura l ly  m e d i a t e d  and  cont ro l led  b y  t he  vagus  nerves .  
F u r t h e r  s u p p o r t i n g  ev idence  for vaga l  con t ro l  of gas t r i n  
was p r e sen t ed  b y  FvRo~~ He  d e m o n s t r a t e d  a dep le t ion  
in gas t r in  s tores  a f te r  p ro longed  electr ical  vaga l  s t imula -  
t ion.  Fu r the r ,  LANCIAULT et  al. ~ d e t e r m i n e d  the  e lectr ical  
vaga l  s t i m u l a t i o n  e l eva ted  p o r t a l  s e rum gas t r in  in  dog. 

I n  t he  p r e sen t  s tudy,  t he  e n h a n c e m e n t  of t h e  gas t r ic  
secre t ion  caused  b y  vaga l  s t i m u l a t i o n  was i n h i b i t e d  in 
more  t h a n  80% b y  PM 250 m g / k g  which  also i n h i b i t e d  t h e  
effect of T G  1.0 tzg/kg comple te ly .  On t h e  o the r  h a n d ,  in  
ch icken  t h e  gas t r ic  secre tory  e n h a n c e m e n t  caused b y  t h e  
vaga l  s t i m u l a t i o n  was n e v e r  i n h i b i t e d  b y  P M  50 mg/kg, 
a l t h o u g h  t he  effect  of T G  0.5 tzg/kg in ch ickens  was inhi-  
b i t ed  b y  th i s  dose. I t  m u s t  be  a d m i t t e d  t h a t  PM, k n o w n  
as a n  an t iu lce rous  drug,  has  a n  i n h i b i t o r y  effect on  t he  
s t i m u l a t e d  gas t r ic  secre t ion  in dog a n d  r a t  b y  t he  severa l  
s t imu lan t s ,  especial ly  T G  a, ~, ~2, ~a. 

Resu l t s  o b t a i n e d  f rom the  p r e s e n t  e x p e r i m e n t s  i nd i ca t e  
t h a t  t he  e n h a n c e m e n t  of ch icken  gas t r ic  secre t ion  resu l t -  
ing f rom electr ical  s t i m u l a t i o n  of t he  vagi  is no t  due  to t he  
endogenous  release of gast r in .  

Zusammen]assung. Nachweis ,  dass  i.v. T e t r a g a s t r i n  
(TG) u n d  e lekt r i sche  Vagus re i zung  eine s t a r k  e rh6h t e  
Magensek re t ion  bei  n a r k o t i s i e r t e n  H i i h n e r n  und  R a t t e n  
ve ru r sach te .  P rog lumid ,  ein A n t i g a s t r i n i k u m ,  n n t e r -  
d r i ick te  die W i r k u n g  yon  T G  bei  b e i d e n  T ie ra r t en ,  
w ~ h r e n d  die v e r m e h r t e  Sekre t ion  d u t c h  Vagus re i zung  n u r  
bei  ]Ratten, n i c h t  aber  bei Hi ihnern ,  y o n  P r o g l u m i d  un-  
t e rd r i i ck t  wurde .  
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S e x  and C a l c i u m  T r a n s p o r t  T h r o u g h  the Duodena l  Wall  of Rats  

I t  has  long been  observed  1 and  r e p e a t e d l y  conf i rmed  2-5 
for an ima l s  of b o t h  sexes t h a t  ca lc ium a b s o r p t i o n  f rom 
t h e  i n t e s t i n a l  t r a c t  d imin i shes  w i t h  age. T he  same effect  
of age was found  for ca lc ium t r a n s p o r t  t h r o u g h  t h e  
duodena l  wall% WAI~LING and  ROrnMAN 7 h a v e  also 
po in t ed  to  t he  p r o n o u n c e d  age-sens i t iv i ty  of t h e  ac t ive  
ca lc ium t r a n s p o r t .  

The  purpose  of our  e x p e r i m e n t  was to  f ind  ou t  to  w h a t  
e x t e n t  ca lc ium t r a n s p o r t  t h r o u g h  t h e  wal l  of t he  duo-  
d e n u m  in r a t s  of d i f fe rent  age is inf luenced  b y  sex. 

Material and method. Calcium t r a n s p o r t  was  d e t e r m i n e d  
on  a duodena l  s egm en t  f rom male  and  female  4-week- to  
16-month -o ld  rats ,  b y  t he  in v i t ro  m e t h o d  of t he  ' eve r t ed  
i n t e s t i n a l  s a c  s . There  were a l toge the r  150 an ima l s  
(71 males  a n d  79 females) in  groups  of 8 to  20 rats .  U n t i l  
t h e  day  before t he  expe r imen t ,  t h e  an ima l s  were on  a 
s t a n d a r d  d ie t  w i t h  1.2~o ca lc ium and  0.8% phosphorus .  
The  e x p e r i m e n t a l  p rocedure  was iden t ica l  to  t h a t  
descr ibed before  9, excep t  t h a t  the  i n t e s t i na l  segments  
were i n c u b a t e d  in 2.5 ml  i n s t ead  of 15 ml  of modi f ied  
Krebs -R inge r  solut ion.  The  compos i t ion  of the  medium/1 
was as follows: 135 m M  NaC1, 11 m M  KC1, 0.05 m M  
CaCI~ and  10 m M  sod ium p h o s p h a t e  buffer  p H  7.4. 

Calcium-45 (Rad iochemica l  Centre,  A m e r s h a m ,  Eng-  
land)  was added  to t he  mucosM so lu t ion  in t he  fo rm of 
chlor ide  and  t he  a c t i v i t y  of t he  so lu t ion  was a b o u t  
10 ~zCi in 100 ml. Af te r  a 45-min  i n c u b a t i o n  of t he  samples ,  
t he  so lu t ion  ac t i v i t y  was measu red  on  t he  serosal  (S) and  

Table I. The number of animals and the mean ratio of t~Ca in the 

serosal (S) to that in the mueosal fluid (M) with the standard error 
of each mean 

Age (months) 45Ca (S/~ ~z SE) 

No of rats 

2 C~ 

1 18 20 2.07 4~ 0.14 
2 18 20 1.85 :t= 0.16 
3 9 10 0.87 2:0.13 
4 8 10 0.71 =~ 0.09 
8 10 10 0.41 =~ 0.07 

16 8 9 0.26 ~ 0.03 

2,02 J_ 0.14 
2,39 -L 0.18 
1,11 -/= 0.18 
0.61 =L 0.O3 
0.39 ~ 0.03 
0.30 -- 0.03 
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Table II. Mean body weight ( •  SE) of male and female rats of 
different age 

Age (months) 2 c~ 

1 86.00 ~ 0.67 93.00 ~_ 1.33 
2 170.50 i 1.90 226.00 �9 1.94 
3 210.00 :t= 2.89 356.50 • 4.22 
4 214.00 -b 2.48 348.25 q- 3.56 
8 239.25 :~ 1.79 374.75 -t- 4.78 

16 295.75 i 6.46 418.50 -4-8.15 
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The influence of sex on calcium transport through the duodenal wai 
of rats in relation to age. Data are expressed as a final concentration 
ratio of tracer inside the sac (serosal medium) over that outside the 
sac (mueosal medium), S/M. Values represent mean standard error. 
--, S]M ratios; ---, body weight (g). 
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t he  mucosa]  (M) side of t he  i n t e s t i na l  s egmen t  with a 

sc in t i l l a t ion  coun te r  ( spec t romete r  mode l  3375, P a c k a r d  

I n s t r u m e n t ) .  
Result and discussion. The  resu l t s  ( the m e a n  ra t io  of t he  

serosal  to  t he  mucosa l  c o n t e n t  of 45Ca) are p re sen ted  
g raph ica l ly  in t he  Figure.  I n  the  4-week-old males  a n d  
females,  ca lc ium t r a n s p o r t  does no t  differ, b u t  a l r eady  
a f te r  8 weeks  of age i t  is s ign i f i can t ly  (p < 0.02) more  
in tense  in t he  males.  T h e  differences  in  t he  t r a n s p o r t  of 
ca lc ium b e t w e e n  t he  two sexes a f te r  t he  3rd m o n t h  are no t  
s ign i f ican t  (p > 0.05). 

The  a b o v e  difference b e t w e e n  tile 2 curves  for S/M 
ra t io  vs. age p r e sen t ed  in t he  F igure  is bel ieved to be  real  
for t he  fol lowing reasons.  A l t h o u g h  t h e  S/A{ d a t a  for 

50O 
4-week- and  2 -month-oId  males  are no t  s ign i f i can t ly  
dif ferent ,  t he  s imi la r i ty  be tween  t he  ma le  and  female  
d a t a  for t he  4-week e x p e r i m e n t  is co r robo ra t ed  b y  the  

gm body  we igh t  which  is t h e  same  for b o t h  sexes a t  4 weeks, 
too  (see Figure) .  Whi le  t he  S/M d a t a  for an ima l s  older t h a n  
3 m o n t h s  do no t  differ  s ign i f i can t ly  be tween  the  sexes, 

.400 those  o b t a i n e d  in t h e  e x p e r i m e n t s  w i t h  2 -mon th -o ld  
an ima l s  differ  qu i te  s u b s t a n t i a l l y  for t h e  two sexes. 

Several  causes of th i s  difference b e t w e e n  t he  S/M 
ra t ios  for t he  two sexes could be envisaged.  There  m a y  be  
some h o r m o n a l  ac t ion  n p o n  t h e  wal l  m e m b r a n e ,  or  a 
s e x - d e p e n d e n t  ag ing  of t he  i n t e s t i num.  However ,  t he  

-300 e luc ida t ion  of t he  re la t ive  i m p o r t a n c e  of these  f ind ings  
would  requi re  add i t i ona l  expe r imen t s .  

I t  seems well e s t ab l i shed  t h a t  a v e r y  eff icient  age- 
sens i t ive  con t ro l  of ca lc ium t r a n s p o r t  is co r re la ted  w i t h  
the  r ap id  in i t ia l  g r o w t h - p h a s e  (see t he  b o d y - w e i g h t  
curves  in  t he  Figure) ,  w i t h  a r e m a r k a b l e  dif ference 

-20o b e t w e e n  t he  sexes. The  l a t t e r  effect  seems to be t i m e d  
v e r y  sha rp ly  w i t h i n  t h e  l i fe-period f rom 8 to  10 weeks. 

F r o m  the  p rac t i ca l  po in t  of view, r ega rd ing  the  
m e t h o d o l o g y  in e x p e r i m e n t s  i nvo lv ing  ca lc ium t r a n s p o r t  
in an ima l s  8- to  10-week-old, i t  seems to  be  of p r i m e  
i m p o r t a n c e  1. to  s epa ra t e  t h e  an ima l s  b y  sex a n d  2. to  

-1~176 h a v e  the  age u n d e r  s t r i c t  control .  

Zusammen/assung. Nachweis ,  dass  bei  umges t i i l p t en  
D u o d e n a l a b s c h n i t t e n  j u n g e r  R a t t e n  (1-16 Monate)  n u t  
bei  den  ca. 8w6chigen m~tnnlichen Tie ren  der  *sCa- 
T r a n s p o r t  wesen t l i ch  ges te iger t  wa r ;  die iibriger~ Alters-  
g r u p p e n  zeigten ke inen  Gesch lech t sd imorph i smus .  
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The Effect of Sulfhydryl Reagents on Cation Binding by Membrane Fragments  

The  concep t  t h a t  su l fhydry l  (-SH) reac t ive  agen ts  m a y  
affec t  m e m b r a n e  p e r m e a b i l i t y  b y  d i s p l a c e m e n t  of b o u n d  
d i v a l e n t  ca t ions  suggests  a n  i m p o r t a n t  role for m e m b r a n e  
-SH groups  in ca t ion  b i n d i n g  and  t r a n s p o r t .  This  possible  
role is s u p p o r t e d  b y  t he  resu l t s  of TOLBXRG et  al. I, ~ who  
r epo r t ed  a close cor re la t ion  be t w een  d i s p l a c e m e n t  of 
t i g h t l y  b o u n d  e r y t h r o c y t e  m e m b r a n e  ca lc ium b y  t he  -SH 

reagent ,  p - c h l o r o m e r c u r i b e n z o a t e  (pCMB), and  t he  
r e s u l t a n t  increased  loss of cel lular  po tass ium.  FORSTNZR 
and  MANI~RY 3, however ,  sugges ted  t h a t  t he  obse rved  loss 
of ca lc ium is exp la inab le  in  t e r m s  of the  so lub i l iza t ion  of 
m e m b r a n e  p ro t e in  b y  pCMB. 

Su l fhyd ry l  r eagen t s  h a v e  also been  r epo r t ed  to affect  
ca t ion  b i n d i n g  b y  m i t o c h o n d r i a  4 and  saerop lasmic  


