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G a s t r i c  S e c r e t o r y  R e s p o n s e  o f  S h a y  R a t s  to  I C I - 5 0 1 2 3  

The syn the t i c  gastr in-l ike p e n t a p e p t i d e  ICI-50123 
(buty l -oxycarbonyl - f l -a la . t ry .met .asp .phe .amide)  is com- 
monly  employed  in gastr ic  secre tory  studies.  Doses 
produc ing  a m ax ima l  s t imula t ion  of gastr ic  ac id i ty  have  
been  repor ted  to  be 6 ~g/kg in m a n  z, 80 ~xg/kg in the  
cat  ~, 40 ~g/kg in the  dog 3 and 512 ~g/kg in the  Ghosh 
and  Schild per fused  ra t  s t omach  4. D a t a  for t he  pylorus-  
l igated Shay  r a t  are no t  available,  ye t  th is  p repa ra t ion  
is still f r equen t ly  used in t he  t es t ing  of ant i -ulcer  com- 
pounds  ~. R epo r t e d  here are dose response  curves  for 
gastr ic  juice volume,  volume/100 g, acidi ty,  to ta l  acidi ty,  
acid ou tpu t  and  gastr ic  juice p H  following graded doses 
of ICI-50123. The 2 h r a the r  t h a n  the  4 h pylorus- l iga ted  
p repara t ion  was used ~n. 

Male Sprague-Dawley  ra ts  weighing 297.1 4- 6.3 g f rom 
the  Charles River  Labora tor ies  (Charles River  Labora-  
tories, Wi lmington ,  Mass.) breeding shed 1 were used. 
Animals  were housed  in colony cages under  control led 
env i ronmen ta l  condi t ions  ( tempera ture ,  68 ~ light, 
17.00-07.00) and  fed Pur ina  ra t  chow (Rals ton Pur ina  
Co., St. Louis, Mo.). 2 4 h  prior  to s t u d y  the  ra t s  were 
weighed and  t h e n  isolated f rom food only in a mo n k ey  
cage wi th  a i inch square  mesh  floor to reduce cop rophagy  : 
wa te r  was suppl ied ad l ibi tum.  The isolat ion weigh t  was 
used to  calculate  drug dose. Af ter  t he  24 h fast  t he  ra t s  
weighed 261.7 4- 6.2 g. U n d e r  open e the r  anes thes ia  the  
pylorus  was l igated wi th  silk t h rough  an upper  abdomina l  
mid-l ine incision. Af ter  closure, the  skin wound  was 
pa in ted  wi th  collodion. The anes thes ia  and  opera t ion  
required 2-4 min.  Recovery  had  usually occurred wi th in  
a fu r ther  5 min.  Fol lowing surgery the  ra t s  were r an d o ml y  
div ided into 8 groups (10-20 rats /group)  and  in jec ted  
s.c. w i th  e i ther  ICI-50123 or drug vehicle solut ion 
(1.0 ml/kg). Doses of ICI-50123 were 100.0, 300.0, 400.0, 
800.0, 1000.0, 2000.0 and  3000.0 ~ g / m l . k g .  Detai ls  of 
the  p repa ra t ion  and  s torage of ICI-50123 and the  control  
solut ion have  been p resen ted  previously  s. 2 h a t ter  
inject ion the  ra t s  were again anes the t ized  wi th  e ther  and 
following esophageal  l igat ion the  s tomach  was removed.  
Gastr ic  con ten t s  were carefully dra ined  into centr i fuge 
tubes,  cent r i fuged for 10 rain a t  2500.0 g and then  f i l tered 
th rough  glass wool. Detai ls  of the  me thods  of gastr ic  
juice analysis  have  been p resen ted  previously% p H  was 

de t e rmined  using a B e c k m a n  Model 76 E x p a n d o m a t i c  
p H  me te r  wi th  a microelec t rode  a t t a c h m e n t  in a ther -  
m o m a t i c  co n s t an t  t e m p e r a t u r e  block. All resul ts  are 
expressed  as mean  values  4- S.E.M.;  10 values were cal- 
cula ted  using S t u d e n t ' s  t- test .  
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Fig. I. Gastric juice volume in ml/2 h, (0) and volume/100 g in 
ml/100 g - 2 h, (�9 in 2 h pylorus-ligated male rats as a function of 
ICI-50123 dose. Data are expressed as mean values ~ S.E.M. from 
10-20 rats/group. 

100 500 

8O 

6O 

4c 

700 

600 

400 

30O 

200 

100 

P 

i i / i 

0 1000 2000 30'00 

ICI-50123 fig/N 

~80 

]40 

~00 

160 

~120 

80 

120 

Fig. 2. Gastric juice acidity in mEq/1.2 h. (A), 
total acidity in [xEq/2 h. (~.), acid output in 
[xEq/100 g/2 h. (�9 and pH in units (O) in 
2 h pylorus-ligated male rats as a function of 
ICI-50123 dose. Data are expressed as mean 
values ~ S.E.M. from 10-20 rats/group. 
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Gas t r i c  juice v o l u m e  and  gas t r ic  juice v o l u m e / 1 0 0 g  1~ 
are i nd i ca t ed  in F igure  1. P e a k  responses  were o b t a i n e d  
wit l l  1000.0 vg /kg  doses of ICI-50123 a n d  are s ign i f i can t ly  
d i f fe ren t  f rom inj ec ted con t ro l  r a t s  (p < 0.001). I nc rea s ing  
t he  dose 3-fold d id  no t  increase  t he  response.  Acidi ty ,  
t o t a l  ac id i ty  a n d  acid o u t p u t  are ind ica t ed  in F igure  2. 
P e a k  responses  were  o b t a i n e d  for these  3 p a r a m e t e r s  
w i t h  doses of 1000.0 ~xg/kg a n d  are s ign i f ican t ly  d i f fe ren t  
f rom in jec ted  con t ro l  r a t s  (p < 0.001). Inc reas ing  t h e  
dose 3-fold depressed  s l ight ly  acid p roduc t ion .  Gas t r ic  
juice p H  (Figure 2) in  con t ro l  r a t s  was 1.67 U. Th i s  fell 
t o  p H  1.35 a t  a dose of 1000.0 [xg/kg ICI-50123 (p < 0.05). 
I nc rea s ing  t he  dose 3-fold did  no t  s t a t i s t i ca l ly  increase  
t he  response.  

The  d a t a  p r e sen t ed  in th i s  r epo r t  i nd i ca t e  t h a t  ICI-  
50123 is a powerfu l  s t i m u l a n t  of Shay  r a t  gas t r ic  secre t ion  
p roduc ing  m a x i m a l  vo lume  a n d  acid o u t p u t s  w i t h  a dose 
of 1000.0 ~xg/kg s.c. Th i s  dose is far  g rea t e r  t h a n  t h a t  
requ i red  to  p roduce  m a x i m a l  s t i m u l a t i o n  in m a n  1, dog s 
and  ca t  s , a n d  is rough ly  para l le l  to  t he  response  to 
h i s t a m i n e  9. M a x i m a l  gas t r ic  juice volume,  vo lume/100  g 
and  acid o u t p u t  i nduced  b y  ICI-50123 (Figures 1 a n d  2) 
are  a p p r o x i m a t e l y  s imi la r  to  d a t a  o b t a i n e d  in Shay  r a t s  
u n d e r  m a x i m a l  s t i m u l a t i o n  w i t h  h i s t a m i n e  a n d  insul in-  
induced  h y p o g l y c e m i a  9,1~. 

Large  doses of hog  gas t r in  g iven  i.v. h a v e  been  s h o w n  
to  depress  acid gas t r ic  secretionlS.  As can  be  seen f rom 
th i s  r e p o r t  s u p r a m a x i m a l  doses of ICI-50123 a l t h o u g h  
n o t  in f luenc ing  gas t r ic  juice v o l u m e  (Figure 1), m i n i m a l l y  
depress  ac idi ty ,  t o t a l  ac id i ty  and  acid o u t p u t  (Figure 2); 
p va lues  are no t  s ign i f ican t  14. 

Zusammenfassung. An m/~nnl ichen R a t t e n  w u r d e n  n a c h  
2 h P y l o r u s l i g a t u r  Magensa f tmenge ,  Vo lumen /100  g K6r-  
pergewicht ,  pH,  Azidit / i t ,  ge samte  Azidi t / i t  u n d  S/iure- 
p r o d u k t i o n  b e s t i m m t  und  als F u n k t i o n  yon  ICI-50123 
s tud ie r t .  E ine  m a x i m a l e  S t i m u l a t i o n  erfolgte  bei  e iner  
Dos ie rung  yon  1000.0 g /kg s.c. E ine  A b n a h m e  der  S/iure- 
p r o d u k t i o n  zeigte sich bei  s u p r a m a x i m a l e r  Dosis. 
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Body Weight and Organ Sizes in Warmth-Adapted and in Cold-Adapted, Hibernating Golden 
Hamsters 

W h e n  i n v e s t i g a t i n g  h i b e r n a t i o n  u n d e r  l a b o r a t o r y  con- 
di t ions,  one should  real ize t h a t  the  an i m a l s  s tud ied  are  
no t  on ly  p r e p a r e d  for and  changed  b y  t he  l e tha rgy ,  b u t  
t h a t  t h e y  are  also a d a p t e d  to  cold and  to t he  p reva i l i ng  
l i g h t - d a r k  r h y t h m  as well  as be ing  sub jec t ed  to  seasonal  
f luc tua t ions .  The  inf luence  of t he  l i g h t - d a r k  r h y t h m  a n d  
of t he  season can  be  e l imina t ed  b y  t he  i n t r o d u c t i o n  of 
s t r i c t ly  pa i red  obs e r va t i ons  on  h i b e r n a t i n g  and  con t ro l  
ind iv idua ls .  A s u b t r a c t i o n  of t h e  resul t s  o b t a i n e d  in b o t h  
an ima l s  of a pa i r  will  yield i n f o r m a t i o n  p e r t a i n i n g  d i rec t ly  
to  cold a d a p t a t i o n - h i b e r n a t i o n ,  p r e s u m i n g  t h a t  season  
a n d  l i g h t - d a r k  r h y t h m  inf luence  t he  h i b e r n a t i n g  h a m s t e r  
a n d  i ts  con t ro l  in t he  same way.  

Here,  t he  obse rva t i ons  will be  repor ted ,  done  on  b o d y  
we igh t  a n d  o rgan  sizes in golden h a m s t e r s  which  were 
k e p t  on  h i b e r n a t i o n  in a l ong - t e rm  expe r imen t .  These  
d a t a  were c o m p a r e d  w i t h  those  o b t a i n e d  in a d e q u a t e  
controls .  

Material and methods. The  m a t e r i a l  a n d  t h e  p rocedure  
h a v e  a l r eady  been  p u b l i s h e d  p rev ious ly  (SMIT-VIs a n d  
AKKERMAN-BELLAART1). M e a s u r e m e n t s  of t he  fol lowing 
o rgan  we igh t s  were pe r fo rmed :  testes,  k idneys ,  adrenals ,  
spleen, p a n c r e a s  (af ter  f i xa t ion  in Bou in  for 24 h), l iver,  
h e a r t  (opened,  r insed  a n d  b lo t ted) ,  lungs, i n t e r s c a p u l a r  
b r o w n  adipose  tissue, sk in  and  femora.  T he  femora  were 
inc luded  because  t h e y  c o n s t i t u t e  a p a r t  of the  b o d y  
bea r ing  no  r e l a t i on  to t h e r m o r e g u l a t o r y  processes.  The  
resu l t s  of t h e  weighings  are l i s ted  in Tab le  I. In  o rder  
to  s t u d y  t h e  ad r ena l  cor tex  a n d  medu l l a  separa te ly ,  t h e i r  

p ropo r t i ons  in t h e  t o t a l  ad rena l  we igh t  h a v e  been  approx i -  
m a t e d  b y  d e t e r m i n i n g  h i s t ome t r i c a l l y  t h e i r  respec t ive  
volumes ,  a s s u m i n g  t h a t  t he  2 t i ssues  do no t  differ  in  
specific g rav i ty .  The  v o l u m e  m e a s u r e m e n t s  of t he  2 
ad rena l s  h a v e  b e e n  t r e a t e d  separa te ly ,  because  t h e y  h a d  
been  f ixed in d i f fe ren t  f ixa t ives :  lef t  g l and  in Susa a n d  
r i gh t  g land  in Or th ' s ,  and,  therefore ,  a d i f fe ren t  sh r inkage  
m a y  t ake  place.  The  ave rage  q u o t i e n t  w e i g h t / v o l u m e  
a m o u n t e d  to 2.06 for t he  left  a n d  2.45 for the  r i gh t  adrenal ,  
d e m o n s t r a t i n g  a h ighe r  degree  of sh r inkage  in the  O r t h  
f ixa t ive .  The  resu l t s  of t h e  vo lume  m e a s u r e m e n t s  are  
g iven  in Tab le  I. 

W i t h  r ega rd  to  t he  e v a l u a t i o n  of t he  da ta ,  i t  is of 
i m p o r t a n c e  t h a t  I~OBINSON a n d  WILBER 2 found  a close 
cor re la t ion  b e t w e e n  the  b o d y  we igh t  on  t he  one h a n d  
and  t he  weigh ts  of some o rgans  on  t h e  o ther .  Based  on  
th i s  obse rva t i on  t he  a s s u m p t i o n  m a y  be  m a d e  t h a t  if 
t he re  h a d  been  differences  be tween  t he  weights  of t he  
var ious  o rgans  of one  h a m s t e r  pa i r  a t  t he  s t a r t  of t he  
e x p e r i m e n t  (bo th  h a v i n g  t h e  same b o d y  we igh t  then! ) ,  
these  differences  can  be cons idered  to  be  samples  of a 
d i s t r i b u t i o n  w i t h  a m e a n  v a l u e  of zero. If ,  a t  t he  end  of 
the  expe r imen t ,  such  a d i s t r i b u t i o n  of differences in  
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