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T h e  Role  of  the  Kidney  in Gas tr in  M e t a b o l i s m  in 

Since EDKINS 1 discovered gas t r in  in 1905, much  
work has  been done on it by  m a n y  workers,  bu t  there  are 
some aspec ts  t h a t  are no t  ye t  clear. The na tu ra l  form or 
forms in which  gas t r ins  exis t  in the  pyloric mucosa  and in 
c i rculat ion are no t  well known,  and l i t t le  is known abou t  
the  fa te  of gas t r in  in the  body.  The influence of s t a rva t ion  
on gas t r in  s torage in t he  pyloric  an t ra l  mucosa  had  recent-  
ly been shown by  OLOWO-OKORUN 2. The blood concent ra-  
t ion of a drug or ho rmone  depends  on b o t h  the  ra te  a t  
which  it enters  the  circulat ion and the  ra te  of its r emoval  
f rom circulat ion.  In  cases in which  the  mechan i sm or 
mechan i sms  for r emoving  the  hormone  gas t r in  f rom the  
blood become impaired ,  it  m a y  be possible  to  have  hyper -  
gas t r inaemia  even t hough  the  a n t r u m  is secre t ing normal  
am oun t s  of gastr in.  The biological ac t iv i ty  of syn the t i c  
h u m a n  gas t r in  I (SHGI) has been found unaf fec ted  by  
t r ans i t  t h rough  the  l iver (GILLESPIE and GROSSMAN 2, 
CLARKE, HALL, DEVOR and RlZlZR 4, LICK, WELSCH, HART, 
BRUCKNER, BALSER and  GURTNER 5, McGuIGAN, JAFFE, 
and  NEWTON s, and TEMPERLEY, STAGG and ~VVYLLIET). 
In  dogs and  rats ,  the  small  bowel has been found  to  be an 
i m p o r t a n t  si te of gas t r in  inac t iva t ion  (TEMPERLEY el; al.7). 

The p resen t  work  was done to d e m o n s t r a t e  the  role t h a t  
the  k idney  of ra t s  p lay in the  me tabo l i sm of i.v. in jec ted  
syn the t i c  h u m a n  gas t r in  I (SHGI),  cow pylor ic  ex t rac t  
(crude cow gastrin) and h i s t amine  dihydrochlor ide .  

Methods.  Cow pyloric  ex t r ac t  was ex t r ac t ed  f rom fresh 
smoo th  mucosa  of the  a b o m a s u m  of cow (the p a r t  analo- 
gous to pyloric  a n t r u m  in man) by  using a modif ied  
ex t rac t ion  m e t h o d  of BLAIR, HARPER, LAKE, I~EED and 
SCRATCHERD 8. The dried ex t rac t  was weighed and the  
weigh t  per  g wet  weigh t  of the  mucosa  was de te rmined .  
Solut ion of a known  weight  of t he  crude ex t r ac t  was 
p repa red  using 0.9% NaC1 as solvent ,  w i th  the  insoluble 
p rec ip i ta te  r emoved  af ter  centr i fuging for 10 rain a t  
2,500 rpm.  

The cont inuous  s t omach  perfus ion t echn ique  descr ibed 
by  GHOSH and  SCHILD 9 was modif ied  for the  assay. Adul t  
male Wis ta r  St ra in  ra t s  weighing be tween  180-210 g 
were used. The animals  were anaes the t i sed  w i t h  u re thane  
25% w/v  solut ion given i.p. a t  0.6 ml/100 g body  wt. The 
opera t ive  procedures  on the  contro l  ra t s  were similar  to 
those  descr ibed by  GHOSH and SCHILD 9 bu t  t he  femoral  
vein  was cannu la t ed  for in jec t ing  the  s t imulants .  Also in 
some rats ,  called the  t e s t  rats,  the  renal  blood vessels to 
bo th  k idneys  were l igated and cut.  

the  Rat  

The s tomachs  of the  ra t s  were perfused wi th  0.15 M 
normaI  saline w a rmed  to the  ra t ' s  body  t empera tu re ,  and 
the  flow ra te  of the  per fusa te  in to  the  s tomach  was 
ad jus ted  to give an eff luent  vo lume of 1 4- 0.1 ml /min.  

Basal gastric acid secret ion ra tes  de t e rmined  for 450 
min  in bo th  the  control  and t es t  ra t s  by  collect ing the  
eff luents  a t  10 min in tervals  and t i t r a t i ng  to  p H  8.8 wi th  
0.01 N sodium hydrox ide  using the  Au toma t i c  T i t ra to r  
(Radiomete r  Copenhagen).  

The following graded doses of the  saline solut ion of the  
cow pyloric  ex t r ac t  (250, 500, 1000 and  2000 tzg) and  of 
syn the t i c  h u m a n  gast r in  I (15.75, 31.5, 63.0 and 126.0 ng) 
and of h i s t amine  d ihydrochlor ide  (62.5, 125, 250 and  
500 ~xg) were in jec ted  i.v. t h rough  the  femoral  vein in to  
the  anaes the t i zed  male rats.  The p H  8.8 was chosen so as 
to de te rmine  the  to ta l  t i t r a t ab l e  acid in the  col lected 
effluents.  The mean  ra tes  of acid secret ion in ~Eq/10 min  
to the  di f ferent  doses of the  3 s t imulan t s  were de t e rmined  
according to the  me t h o d  of LAI i0. The log dose-response 
da ta  showed parallel  s t r a igh t  l ines for t he  500 and 1000 
[zg of the  saline solut ion of the  cow pyloric  ex t r ac t  31.5 
and 63.0 ng of the  syn the t i c  h u m a n  gast r in  I and  also 
250 and 500 tzg of h i s t amine  dihydrochlor ide .  These doses 
were then  used for the  2 + 2 (4-point) assay procedure .  
The low and h igh  doses of the  s t imulan t s  were in jec ted  in 
a 4-point  assay fashion into bo th  the  contro l  and tes t  rats,  
and the  eff luents  were collected at  10 min  in tervals  for 
450 rain. In  each ra t  used, the  response  to  the  first  in jec ted  
dose of the  s t imu lan t  was r e j e c t e d  
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Gastric acid secretion in rats receiving i.v. injections of synthetic human gastrin I, histamine dihydroehloride and saline solution of the cow 
pyloric extract. 

Type of secretagogue Dose Mean rate of acid secretion ([xEq/10 min 4- S.D.) 

Control rats Test rats P 

Synthetic human gastrin I 

Cow pyloric extract 

Histamine dihydrochloride 

31.5 ng 1.55 4- 0.23 2.15 -c 0.27 < 0.001 
63.0 ng 2.86 4- 0.38 4.01 4- 0.28 < 0.001 

(7) (7) 

500~xg 1.37 4- 0.20 1.95 4- 0.28 < 0.001 
1000 p~g 2.47 • 0.42 3.36 ~_ 0.32 < 0.001 

(7) (7) 

250 [zg 2.50 4- 0.45 2.76 -- 0.52 > 0.10 
500~g 3.15 i 0.41 3.46 4- 0.38 > 0.10 

(7) (7) �9 

Numbers in parenthesis indicate number of rats used. 
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Results. The  basa l  gas t r ic  acid secre t ion  ra t e s  in  t he  
con t ro l  a n d  t e s t  r a t s  were 2.25 + 0.23 and  2.27 + 0.25 
~Eq/10  rain  respect ively .  The  difference was no t  signi- 
f icant ,  P > 0.10. 

F r o m  t h e  Table ,  i t  can  be  seen t h a t  t he  m e a n  ra t e s  of 
acid secre t ion were h ighe r  in  t he  t e s t  r a t s  t h a n  in t he  
cont ro l  rats .  The  differences  were s ign i f ican t  for t he  low 
and  h igh  doses of s y n t h e t i c  h u m a n  gas t r in  I and  cow 
pylor ic  ex t rac t ,  P < 0.001 respect ive ly ,  whi le  non-  
s ign i f ican t  for the  low and  h i g h  doses of h i s t a m i n e  di- 
hyd roch lo r ide  P > 0.10, us ing  t he  S t u d e n t ' s  t- test .  The  
pe rcen tage  increase  in t he  m e a n  ra t e s  of acid secre tory  
responses  o b t a i n e d  in t he  t e s t  r a t s  to  b o t h  t he  low a n d  
tl igh doses of s y n t h e t i c  h u m a n  gas t r in  I were  38.7 a n d  
40 .1% respect ively ,  while  those  for t he  sal ine so lu t ion  of 
cow pylor ic  e x t r a c t  were 42.3 a n d  36.0% respec t ive ly  a n d  
for h i s t a m i n e  d ihydroch lo r ide  were 10 and  9.8% respect-  
ively.  

The  per iod  of response  to t he  i.v. in jec t ions  of b o t h  the  
low a n d  h igh  doses of t h e  sal ine so lu t ion  of t he  cow 
pylor ic  e x t r a c t  and  t he  s y n t h e t i c  h u m a n  gas t r in  I was 
be tween  30-40 m i n  in t he  con t ro l  r a t s  and  be t w een  50-  
60 ra in  in t h e  t e s t  ra ts .  The  per iod  of response  to  b o t h  t h e  
low and  h igh  doses of h i s t an f ine  d ihydroch lo r ide  was 
be tween  40-50 ra in  in  b o t h  t h e  con t ro l  a n d  t e s t  ra ts .  

The  h i s t a m i n e  c o n t e n t  of t he  cow pylor ic  e x t r a c t  was  
found  to be 34.4 4- 2.5 n g / m g  cow pylor ic  e x t r a c t  powder  
us ing  t he  i so la ted  guinea-p ig  t e r m i n a l  i l eum b y  t h e  
m e t h o d  of super fus ion  n.  The  a n a e s t h e t i z e d  ra t s  used 
requ i red  a m i n i m u m  i.v. dose of 8 ~tg h i s t a m i n e  d ihyd ro -  
chlor ide  to  p roduce  t he  smal les t  no t i ceab le  increase  in 
acid secret ion.  This  showed t h a t  the  h i s t a m i n e  c o n t e n t  of 
t he  cow pylor ic  e x t r a c t  was no t  respons ib le  for t he  in- 
creased acid secre t ion  ob ta ined ,  b u t  t he  gas t r in  con t a ined  
in t he  ex t rac t ,  since the  p a t t e r n  of response  was s imi la r  to  
t h a t  ob t a ined  for t he  s y n t h e t i c  h u m a n  gas t r in  I. 

Discussion. There  was no  s ign i f ican t  di f ference obse rved  
in t he  basa l  r a t e  of gas t r ic  acid secre t ion in b o t h  t he  con t ro l  
and  t e s t  r a t s  over  t he  450 ra in  col lec t ion period,  wh ich  
showed t h a t  t he  m e t a b o l i t e s  wh ich  could h a v e  a c c u m u l a t -  
ed in t h e  b lood of t h e  t e s t  r a t s  d id  no t  s ign i f i can t ly  affect  

t h e i r  gas t r ic  acid secre t ion  p a t t e r n .  I t  was  also obse rved  
t h a t  t h e  m e a n  r a t e s  of acid secre t ion  a n d  t h e  per iods  of 
responses  to  t he  i.v. in jec ted  s y n t h e t i c  h u m a n  gas t r in  I 
and  t he  sal ine so lu t ion  of t he  cow pylor ic  e x t r a c t  were 
lower in t h e  r a t s  w i t h  i n t a c t  rena l  b lood vessels (control  
ra ts)  t h a n  in r a t s  w i t h  cu t  rena l  b lood vessels ( test  rats)  
wh ich  i nd i ca t ed  t h a t  the  k idneys  of t he  r a t  m a y  be  involv-  
ed in t he  i n a c t i v a t i o n  a n d / o r  r e m o v a l  of b o t h  t he  s y n t h e t i c  
h u m a n  gas t r in  I and  t he  cow pytor ic  gas t r i n  f rom circu- 
la t ion.  There  was no s ign i f ican t  difference observed  in 
e i the r  t h e  m e a n  ra t e  of acid secre t ion  or t he  per iod  of 
response  w h e n  doses of h i s t a m i n e  d ihydroch lo r ide  were 
i.v. i n j ec ted  in to  t he  con t ro l  and  t e s t  rats .  This  work  
ident i f ies  t he  k idneys  of rats ,  l ike those  of t he  dogs 13, as 
an  i m p o r t a n t  s i te  for t he  u p t a k e  of gas t r i n  f rom the  cir- 
cu la t ion .  

Rdsumd Les t a u x  m o y e n s  de sdcr6t ion d ' ac ide  gas- 
t r i que  due  g l ' i n j ec t i on  p a r  vole i.v. du  S H G I  et  de gastr i -  
ne bov ine  b r u t e  on t  6t6 s ens ib l emen t  plus  ~lev6es et  les 
p6r iodes  de r6ac t ion  plus  longues  chez les r a t s  tes t6s  que 
chez les r a t s  de contr61e. Aucune  diff6rences s igni f ica t ive  
n ' a  6t6 observ6e  ni  dans  le t a u x  m o y e n  de s6crgt ion acide  
n i  dans  la p6r iode de r6ac t ion  chez les deux  types  de rats ,  
aprgs in jec t ion  d ' h i s t a m i n e  d ihydroch lor ide .  
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Appearance of Lamellar Structures in the Purkinje 
Administration of f l -Aminopropionitri le  

L a m e l l a r  s t r u c t u r e s  were scarcely  obse rved  in t he  ne rve  
cells u n d e r  n o r m a l  cond i t ions  1, a n d  t h e i r  phys io logica l  
s ignif icance r ema ins  unse t t l ed .  Recen t ly ,  t h e  a u t h o r s  h a v e  
f r e q u e n t l y  found  a k i n d  of l amel l a r  s t r u c t u r e s  in  t he  
spec imens  of P u r k i n j e  cells of r a t  ce rebe l lum a f t e r  
t r e a t m e n t  w i t h  /3-aminopropioni t r i le  (BAPN).  Th i s  
chemica l  is k n o w n  as one of t he  inducers  of l a t h y r i s m  3. 

Materials and methods. A d u l t  r a t s  were g iven  200 m g  
of B A P N - f u m a r a t e  b y  v iny l  tubes .  B A P N  was dissolved 
in 1 m l  of phys io log ica l  saline.  On  t h e  5 th  a n d  15 th  
days  a f te r  t he  ingest ion,  t he  ce rebe l lum was f ixed in 5% 
g lu t a ra ldehyde ,  a n d  pos t f ixed  in 1% o s m i u m  t e t r o x i d e  
buf fe red  w i t h  cacodylate- t IC1,  p t I  7.4. The  spec imens  
were d e h y d r a t e d  in  e t h a n o l  and  e m b e d d e d  in E p o n  812 
as usual .  F i x a t i o n  in g l u t a r a l d e h y d e  was pe r fo rmed  b y  
perfus ion.  Af te r  c u t t i n g  w i t h  a P o r t e r - B l u m  micro tome,  
s i lver  sec t ions  were  s t a i ned  w i t h  u r a n y l  a ce t a t e  a n d  lead 
ace t a t e  3, a n d  e x a m i n e d  w i t h  H i t a c h i  H U - 1 2 A  e lec t ron  
microscope.  

Results and discussion. On t he  5 th  d a y  a f te r  t r e a t m e n t ,  
t he  an ima l s  were seen to  reduce  t h e i r  m o v e m e n t s  a n d  to  

Cells of Rat Cerebellum after 

become  hype r sens i t i ve  to  mechan ica l  s t i m u l a t i o n  f rom 
outs ide .  

E lec t ronmie roscop ic  o b s e r v a t i o n s  on  ce rebe l lum show 
t h a t  P u r k i n j e  cells are s o m e w h a t  swollen and  con t a in  
some neuro tubu les ,  a lo t  of r ibosomes ,  and  r o u n d  or 
rod - shaped  m i t o c h o n d r i a  w i t h  d i s t i nc t  cristae.  Mito-  
c h o n d r i a  do no t  b r i n g  a b o u t  a n y  changes  in shape  a n d  in 
e lec t ron  opaci ty .  F l a t t e n e d  m e m b r a n o u s  s t ruc tu res ,  
p r e s u m a b i y  e rgas top lasm,  in  t he  cells e longa te  and  t a k e  
on  i r r egu la r  forms.  Some p a r t s  of t h e m  are  opposed  
closely to m i t o c h o n d r i a .  Somet imes ,  2 or 3 of those  
m e m b r a n o u s  s t r u c t u r e s  a c c u m u l a t e  a r o u n d  m i t o c h o n d r i a  
a n d  are a r r a n g e d  in paral le l .  The  Golgi  a p p a r a t u s  
seems to be ac t ive  and  r i ch  in vesicles (Figure 1). On t he  
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