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Is Secretin Enterogastrone ? 

J o ~ s o N  and GROSSMAN ~ h a v e  ma in ta ined  t h a t  the  
inhibi t ion  of gastr ic  acid secret ion f rom t t e idenha in  
pouches by  an acid duodenum can be expla ined ent i re ly  
by  the  resul t ing l ibera t ion  of secret in f rom the  duodenum.  
W e  have  ma in ta ined  2 t h a t  secret in a lone is an insufficient  
explana t ion  since an acid duodenum augments  cholinergi-  
cal ly s t imula ted  pouch  secretion. Current ly  avaiIable  
panc reozymin  prepara t ions  (CCK-PZ) f rom Jorpes  and 
Mut t  also a u g m e n t  cholinergical ly s t imula ted  pouch 
gastr ic acid secret ion ~. Secret in  by  contras ts  antagonizes  

secretion per 10 min  fell s l ightly and the  pepsin rose. F r o m  
p H  3 to p i t  1 bo th  acid and pepsin fell precipi tously.  I t  
is concluded t h a t  as the  p H  fails f rom 7 to 3 the  pa t t e rn  
of acid inhibi t ion and pepsin augmenta t ion  is consis tent  
wi th  the  act ion of secretin l iberated from the  duodenum 
by  vi r tue  of the  falling pH.  The pa t t e rn  below p H  3 is no t  
consis tent  wi th  the  act ion of secretin since pepsin and acid 
bo th  fall. We  suggest t h a t  some o ther  inh ib i tory  hormone,  
perhaps CCK/PZ,  is responsible for the  acid and pepsin 
inhibi t ion a t  duodenal  p i t  values below 3. 

Effect of duodenal pouch pit  on gastrin pentapeptide stimulated acid and pepsin secretion from a Heidenh.ain pouch 

pI-I 7 5 3 1 
Acid m-equiv]10 m 0.566 :j= 0.013 0.508 3- 0.015 0.505 ~ 0.016 0.380 ~ 0.013 
Pepsin/rag tyrosine liberated from Hb/10 min 26.0 • 4.0 37.5 ~: 7.5 43.0 • 8.0 22.0 • 2.5 

it. "vVe have  recent ly  gathered addi t ional  evidence which 
supports  our  previous  content ion.  

In t r avenous  secret in s t imulates  pepsin product ion  
independen t ly  of gastr ic acid 4. Therefore,  if secret in  is the  
enterogas t rone  l ibera ted  by  low duodenal  p H  as the  
gastr ic acid falls, pepsin should rise. 

Four  dogs were prepared wi th  pouches of the  first  pa r t  
of the  duodenum a n d  Heidenha in  pouches. The  duodenal  
pouches ex tended  to the  open ing  of the  main  pancrea t ic  
duct.  The  c o m m o n  bile duct  was t ied and cut  and a 
cho lecys ten te ros tomy performed.  Cont inu i ty  was estab- 
bl ished by  w a y  of a gas t roen te ros tomy 10-15 cm distal  to 
the  l igament  of Treitz.  

Gastr ic  secret ion was s t imula ted  th roughou t  using 
2 ~zg/min of gastr in  pen tapep t ide  i.v. To change the  p H  
wi th in  the  duodenal  pouch  i t  was ba thed  a t  the  ra te  of 
115 ml /h  wi th  isotonic c i t ra te  buffer. The  p H  used were 
7, 5, 3 and 1 in r andom order. The  duodenal  pouches were 
exposed to a g iven  p H  for at  least  50 min. Changes in p H  
dur ing infusion were  compensa ted  for. He idenha in  pouch 
collections were t aken  at  10 min  intervals .  25 ml  of 
isotonic saline was in t roduced into the  pouch, r emoved  
af ter  10 rain and then  ama lgama ted  for t i t r a t ion  wi th  a 
fur ther  25 ml  saline rinse. Samples  were t i t r a ted  to p H  7 
and pepsin  was es t imated  using NORT~kUV'S me thod  5, 6. 
As the  p H  in the  duodenal  pouch  fell f rom 7 to 3 the  acid 

Rdsumd. On a pr6tendu que la s6cr6tine est l'<~ent6ro- 
gastrone~ lib6r6e quand  le p i t  du duod4num est 3 ou 
moins. Nous croyons que  ce n 'es t  pas possible parce que  
la s6cr6fine fai t  augmente r  la pepsine tandis  q u e s i  le 
p H  d 'une  poche de duod6num est plus bas que  3, Ia 
s6cr6tion de l 'acide et  de la pepsine gastr iqnes diminuent .  
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The Part Played by Temperature in me Rhythm of Formation of Markings on the Shell of tmttlefish 
(Sepia of]icinalis L.) (Cephalopods,  Mollusca) 

The rings on the  shells of Molluscs are considered by  
m a n y  authors  i as biological  indicat ions of growth and of 
age. As far as cephalopods are concerned, CHOE ~ recent ly  
summar ized  previous research in this field, par t icu lar ly  
drawing a t t en t ion  to the  i m p o r t a n t  pa r t  p layed by  
externa l  factors on the  str ipe pa t t e rn  of Sepia esculenta 
t Ioyle ,  Sepia subaculeata Sasaki  and Sepiella maindroni 
de Rochebrune ,  reared in t anks  3. One of these �9 
factors was modif ied independent ly  of others  ~-6, while 
rearing Sepia o[/icinalis L. in the  aquar ium,  and a s tudy  of 
the  effects of t empera tu re  has been carried out. 

The  shells used came f rom cut t lef ish kep t  f rom the  
m o m e n t  of ha tch ing  in the rmos ta t i ca l ly  control led 
rearing condi t ions:  the  first  ba tch  a t  25~ the  second 

a t  20~ the  th i rd  at  15~ and the  four th  a t  13~ For  
the  cut t lef ish of these different  batches  (Figure and Table) 
the  relat ionship be tween  the  number  of stripes and the  
age, al lowing for the  t empera tu re  of exper imenta l  
rearing has been established. 

1 K. M. WILBUR and G. OWEN, in Physiology o[ Molluscs (Ed. 
g.  IV[. WILBUR and C. M. YONGE; Academic Press, New York 
1964), p. 222. 
S. CHOE, Nature 797, 4864, 306 (1963). 

3 g.  OSHIMA and S. CHOE, Bull. Jap. Soc. Sci. Fish. 27, 979 (1961). 
4 A. RICHARD, C. r. Acad. Set., Paris, S6rie D, 263, 1138 (1966). 
5 A. RICHARD, C. r. Acad. Sci., Paris, S6rie D, 264, 1315 (1967). 
6 A. RICHARD, C. r. Soe. Biol., Paris, 167, 620 (1967). 
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The  g r a p h  l ines co r re spond ing  to ba t ches  1 and  2 are  
regular  whereas  those  wh ich  s t a n d  for  b a t c h e s  3 a n d  4 
revea l  a v a r i a t i o n  in t he  r h y t h m  of f o r m a t i o n  of shell  
s t r ipe  p a t t e r n  which  reflects  t h e  s u m m e r  rise of t e m p e r a -  
t u r e  in  t h e  wa te r s  of t h e  E n g l i s h  Channel .  T h e  t h e r m o -  
s ta t i c  sys t em used was wi tho t i t  cooling a n d  t h e  m i n i m u m  
e x p e r i m e n t a l  t e m p e r a t u r e s  could no t  be  m a i n t a i n e d  
d u r i n g  t he  summer .  

These  obse rva t i ons  m a y  be  f u r t h e r  pu r s ued  if one  
es t ima tes  t he  r h y t h m  of da i ly  age mark ings .  Al lowing 
for  t h e r m i c  v a r i a t i o n s  u n d e r g o n e  b y  t he  cu t t le f i shes  of 
ba t ches  3 a n d  4, t he  t r ue  r h y t h m  for these  15 and  13~ 
t e m p e r a t u r e s  ha s  been  worked  ou t  b y  m e a s u r i n g  t he  
cu rve  on  tKe g r a p h  for  t h e  w i n t e r  p e r i o d ,  w h e n  t h e  
t h e r m o s t a t i c  cont ro ls  are effect ive (Table).  

Influence of temperature on the rhythm of appearance of striped 
markings 

ExperimentaI batch 1 2 3 4 Estimate 

Temperature (~ 25 20 15 13 
(minimum control) 
Temperature in fact 25 20 varies varies 15 13 
(achieved) between between 

19.5 15 19.5-13 
Rhythm of appearance of 1.6 2.6 4.3 5.4 " 6 8 
striped markings (No. of 
days necessary for forma- 
tion of each single stripe) 

120 

100 

1 2 3 
I ~ I  ~ t  

8O 

-== 60 

c ~  

4D .cm 
E 

20 

Hatching 
I r I r 

100 300 500 Age (in days) 

1965 1966 1967 Bate 

Variation in the number of striped lin e according to the temperature 
in which the cuttlefish were reared. (1) Batch of cuttlefish reared at 
a temperature of 25 ~ (2) 20 ~ temperature; (3) 15 ~ temperature; 
(4) 13 ~ temperature (this being the minimum control temperature). 

As a result ,  record ings  o b t a i n e d  b y  these  d i f fe ren t  
e x p e r i m e n t a l  rea r ings  a l low us to  s t a t e  t h a t  t h e  r h y t h m  
of s t r ipe  f o r m a t i o n  depends  on  t e m p e r a t u r e ;  t h e  n u m b e r  
of m a r k i n g s  on  a shell  are mere ly  a n  a p p r o x i m a t e  
ind ica t ion  of age, scarcely  more  re l iable  t h a n  t h e  l e n g t h  
of t he  shell  itself. The  biological  compar i sons  wh ich  one 
m i g h t  b e  t e m p t e d  to  d raw be tween  l iv ing  cepha lopods  
of d i f fe ren t  oceans  can  on ly  be  t rue  du r ing  those  per iods  
in wl~ich t h e r m a l  cond i t ions  are  s imilar .  

B y  e x t r a p o l a t i o n  of resu l t s  i t  can, however ,  be  esti- 
m a t e d  t h a t  t h e  da i ly  age m a r k i n g s  obse rved  b y  CHoE = 
would  indeed  be  a t t a i n e d  b y  Sepia o//icinalis L. in w a t e r  
t he  t e m p e r a t u r e  of which  was m a i n t a i n e d  a t  30 ~ th i s  
be ing  t h e  m a x i m u m  rea r ing  t e m p e r a t u r e  in  J a p a n .  

I t  m a y  t h u s  be  supposed  t h a t  t he  m i n e r a l  me tabo l i sm,  a 
func t ion  of t h e  s i p h u n c u l a r  e p i t h e l i u m  respons ib le  for 
age mark ings ,  is governed  b y  a biological  r h y t h m  
occas ioned b y  e x t e r n a l  fac tors  in  t he  case of t he  d i f fe ren t  
cu t t l e f i sh  species. 

Rdsumd. Le r y t h m e  de f o r m a t i o n  des s t r ies  d 'accroisse-  
m e n t  de la coquil le de seiche est  fonc t ion  de la t empgra -  
ture .  I1 semble  donc  n6cessaire  d ' e n  t en i r  c o m p t e  a v a n t  
de c o m p a r e r  d ivers  Sepiid6s (Age, Sous-esp~ces, etc.). 

A .  R I C H A R D  . 

Institut de Biologic Maritime et Rdgionale, 
Wimere,~x (Pas-de-Catais, France), 18 April 1959 

Prote inur ia  in the Rat: A C o m p a r i s o n  of T i s sue  

I t  is genera l ly  accep ted  t h a t  t h e  p r o t e i n u r i a  in  t he  r a t  
is t he  resu l t  of a d i sc repancy  b e t w e e n  g lomeru la r  f i l t r a t ion  
of b lood  s e r u m  p ro t e ins  a n d  t u b u l a r  r e a b s o r p t i v e  
capac i t y  1. ]3ZLL'S ~ a s s u m p t i o n  t h a t  t he  p r o t e i n  in  t he  
ur ine  p a r t l y  or ig ina tes  f rom t he  accessory gen i ta l  g lands  
has  been  r ecen t ly  recons idered  b y  PERRY 3 a n d  ROSEN- 
MANN et  al. 4 in  t he  male  r a t  a n d  b y  BAI~NES et  al. 5 in  t he  
h u m a n .  The  pu rpose  of t h i s  c o m m u n i c a t i o n  is to  p re sen t  
ev idence  t h a t  t h e  u r ine  of t h e  ma le  r a t  does con t a i n  t i ssue  
c o m p o n e n t s  de r ived  solely f rom t he  accessory  gen i ta l  
glands.  

An t i s e r a  to  organ-specif ic  an t igens  of t h e  accessory 
gen i t a l  g lands  of t he  ma le  r a t  were p r e p a r e d  in r a b b i t s  b y  
a n  i m m u n i z a t i o n  schedule  emp loy ing  F r e u n d ' s  comple te  
a d j u v a n t  as: descr ibed  p rev ious ly  4. 4 organ-specif ic  
an t igens  were de tec ted  b y  t he  doub le  di f fus ion t e c h n i q u e  
in  aga r  gel us ing  a n t i s e r a  d i rec ted  aga ins t  t h e  sed iment ,  

C o m p o n e n t s  in the Voided and Renal  Pelvic  Urine  

soluble a n d  l ip id  f rac t ions  of t he  glands.  None  of these  
an t igens  were found  in t h e  u r ine  of female  rats ,  whereas  
1 or  2 an t i gens  were  d e m o n s t r a t e d  in  t h e  u r ine  of ma le  
an ima l s  w h e n  r eac t ed  w i t h  a n t i - s e d i m e n t  and  ant i - l ip id  
f r ac t ion  sera ;  no p r ec ip i t a t i on  b a n d s  deve loped  w i t h  t he  
an t i - so luble  f r ac t ion  serum.  

I n  order  to  p rove  t h a t  t h e  an t igens  d e m o n s t r a b l e  in t he  
u r ine  of t h e  ma le  r a t  a re  no t  excre ted  or secre ted  b y  t h e  
kidneys ,  s p o n t a n e o u s l y  vo ided  a n d  rena l  pe lvic  Urine 
samples  were compared .  The  lef t  u r e t e r  of 8 a d u l t  ma le  
r a t s  was  exposed d u r i n g  l a p a r o t o m y  a n d  l iga ted  ap-  
p r o x i m a t e l y  i c m  f rom the  u re te ro -pe lv ic  junc t ion .  
10-12 days  a f t e r  t he  opera t ion ,  t h e  an ima l s  were p laced  
in i nd iv idua l  m e t a b o l i s m  cages over  ur ine-faeces  separa-  
to rs  a n d  ur ine  was  col lected u n d e r  a l ayer  of l iquid  
paraff in .  The  r a t s  were kil led 1 day  l a t e r  a n d  t h e  ur ine  was 
a sp i r a t ed  f rom t h e  h y d r o n e p h r o t i c  sac. The  s p o n t a n e o u s l y  


