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Glucose-6-Phosphate Dehydrogenase Activity in the Mucosa and Musculature of the Duodenum 
and Stomach of Rats with Alimentary-Conditioned Reflex 

LANDAU a n d  WILSON 1, 2, us ing  label led  glucose, dem-  
o n s t r a t e d  t h a t  t he  pen to se -phospho r i c  cycle is ac t ive  
in t he  i n t e s t i n a l  m u c o s a  in t h e  h a m s t e r  a n d  in h u m a n s .  
BELL and  S~tERRATT a d e m o n s t r a t e d  t h e  f o r m a t i o n  of 
h e x o s e p h 0 s p h a t e  f rom r i b o s e - p h o s p h a t e  in  r a t  a n d  guinea-  
pig  i n t e s t i n a l  m u c o s a  specimens.  SEIVASTAVA 4, 5 s tud ied  
a n d  d e m o n s t r a t e d  t he  ex is tence  of some enzym es  of t h e  
p e n t o s e - p h o s p h a t e  cycle in  t h e  i n t e s t i n a l  Inncosa,  ob- 
t a i n i n g  lac t ic  acid f rom r ibose -5-phospha te .  SRIVASTAVA 5 
also s tud ied  t h e  p roper t i e s  of g lucose -6 -phospha te  de-  
h y d r o g e n a s e  (G-6-PDH) in  r a t  i n t e s t i n a l  Inucosa  a n d  
cons idered  t h a t  i n d u c t i o n  of t h i s  e n z y m e  m i g h t  be  
in f luenced  b y  hor lnona l% a l i m e n t a r y  7 or ne r vous  p a t h -  
ways  ~. R o s s i  s obse rved  no s ign i f ican t  a l t e r a t i ons  in  
G - 6 - P D H  a c t i v i t y  in  t h e  d e n e r v a t e d  muscle  and,  hence,  
ra i sed  d o u b t s  conce rn ing  t h e  ne rvous  i n d u c t i o n  of th i s  
enzyme,  a l t h o u g h  in o t h e r  s tud ies  b o t h  R o s s I  ~ a n d  
McCAMAN 1~ showed t h a t  G - 6 - P D H  a c t i v i t y  increases  in 
mice  w i t h  m u s c u l a r  d y s t r o p h y .  

The  p r e sen t  p a p e r  proposes  to  s t u d y  t h e  v a r i a t i o n s  of 
G - 6 - P D H  a c t i v i t y  in t he  m u c o s a  a n d  m u s c u l a t u r e  of t h e  
s t o m a c h  a n d  d u o d e n u m  of r a t s  fed on  a n o r m a l  d ie t  
( pe rmanen t )  a n d  r a t s  w i t h  a l i m e n t a r y  cond i t ioned  reflex. 

Material and method. Sprague  D a w l e y  male  r a t s ,  aged 
18 m o n t h s  a n d  we igh ing  180-200 g were used. A food 
s t e r eo type  was  induced  in  t he  an i m a l s  b y  feeding t h e m  
for 6 m o n t h s  a t  t he  s ame  h o u r  (08.00), du r ing  60 Inin 
(08.00-09.00). The  an i m a l s  w i t h  a n  a l i m e n t a r y  ref lex 
were sacr i f iced before  t h e i r  feeding t i m e  (07.45), du r ing  
a l i m e n t a t i o n  (08.15) a n d  4 h a f t e r  be ing  fed (13.00). 

Cont ro l  an ima l s  were l ikewise kil led each  t ime.  The  
s t o m a c h  and  d u o d e n u m  were collected,  w a s h e d  in cold 
n o r m a l  sa l ine  and,  a f te r  d r y i n g  on  t i l t e r  paper ,  t he  Inucosa  
was s e p a r a t e d  f rom t h e  m u s c u l a t u r e  b y  scraping.  The  
samples  col lected were weighed  a n d  cold homogen ized  
w i t h  a 0.252VI saccharose  solut ion.  

The  ho Inogena te s  were cent r i fuged ,  also in t he  cold, 
a t  14,000 r p m  for  20 min,  a n d  t h e  s u p e r n a t e  was  used 
for d e t e r m i n i n g  G - 6 - P D H  a c t i v i t y  b y  op t ica l  t e s t i ng  a t  
340 n ln  accord ing  to Warburg11,12. 

,Table), t h e  increase  t h a t  t akes  place  in t h e  a c t i v i t y  of 
t he  e n z y m e  in all  t h e  samples  s tudied ,  b u t  especial ly  in  
t h e  d u o d e n a l  Inucosa  of t he  an ima l s  w i t h  a l i m e n t a r y -  
cond i t ioned  reflex, sacrif iced before  feeding t ime.  I n  t h i s  
ins tance ,  G - 6 - P D t t  appea r s  to  be  i nduced  b y  ne rvous  
p a t h w a y s ,  or a t  a n y  r a t e  cond i t ioned  b y  ne rvous  ref lex 
ac t iv i ty :  

I n d u c t i o n  w i t h  a n  a l i m e n t a r y  subs t r a t e ,  such  as t h a t  
descr ibed  b y  TEPPERMAN 7 is excluded,  s ince t h e  an ima l s  
of th i s  lo t  were  sacr i f iced before  rece iv ing  t h e i r  food. 
E v e n  if i n d u c t i o n  were m e d i a t e d  b y  h u m o r a l  factors,  t he  
ne rvous  ref lex f ac to r  is p resen t .  

Decrease  in t h e  a c t i v i t y  of t h e  e n z y m e  4 h a f t e r  t h e  
an ima l s  received t h e i r  food, m i g h t  be  cons idered  as a 
consequence  of t he  increase  in p ro te inase  a c t i v i t y  (ca thep-  
sin). w i t h i n  t he  cells s tudied ,  wh ich  would  cond i t i on  a 
q u a n t i t a t i v e  in t race l lu la r ,dec rease  of t h e  e n z y m e  inves t i -  
gated,  a t  t h e  h o u r  considered.  I n a c t i v a t i o n  of t he  e n z y m e  
du r ing  th i s  pe r iod  is less likely, s ince in t he  t e s t s  used  for 
d e t e r m i n i n g  e n z y m a t i c  ac t iv i ty ,  ident ical ,  o p t i m a l  s a tu ra -  
t i on  cond i t ions  w i t h  t h e  s u b s t r a t e  (G-6P) a n d  coenzyme  
(NADP)  were used. I n v e s t i g a t i o n s  are  now be ing  car r ied  
ou t  in  t h i s  d i rect ion.  

Rdsumd. Les r6su l t a t s  o b t e n u s  d 6 m o n t r e n t  que les ani-  
I naux  ~ r6flexe cond i t ionn6  a l i lnen ta i r e  p r6sen ten t ,  s ' i ls 
son t  sacrifi6s EvEnt  l ' heu re  dn  repas,  une  a u g l n e n t a t i o n  
de l ' ac t iv i t6  de la G - 6 - P D H  dans  la  Inuqueuse  e t  la  mus-  
cu la tu re  du  d u o d 6 n u l n  et  de l ' e s tomac .  Q u a t r e  heures  
apr6s  l ' a d l n i n i s t r a t i o n  de la r a t i o n  a l i lnenta i re ,  l ' a c t iv i t6  
de l ' enzy lne  d i ln inue  d ' e n v i r o n  75%.  
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G-6-PDH activity in the mucosa and museuiature of the duodenum and stomach in control rats and rats with alimentary conditioned reflex 
(,~mol/g per rain) 

Animals No. Duodenum Stomach 

Mucosa Musculature Mucosa Musculature 

Control 12 
With alimentary reflex killed at 07.45 h 6 
"With alimentary reflex killed at 08.15 h 6 
With alimentary reflex killed at 13.00 h 6 

2.12 ~ 0.82 0.96 4- 0.21 1.83 :j= 0.59 1.79 • 0.50 
3.10 ~ 0.17 1.21 :~ 0.17 2.98 i 0.28 2.95 • 0.13 
2.64 ~ 0.70 1.45 i 0.50 3.53 i 0.35 3.15 ~ 0.14 
0.80 ~ 0.14 0.77 ~ 0.28 2.05 :~ 0.70 1.90 4- 0.60 

Results and discussions. F r o m  t h e  Table ,  i t  will be  
seen t h a t  in  t h e  an im a l s  w i t h  a n  a l i m e n t a r y  s te reo type ,  
G - 6 - P D H  a c t i v i t y  in  t h e  m u c o s a  a n d  m u s c u l a t u r e  of 
b o t h  t h e  s t o m a c h  a n d  d u o d e n u m  is reduced,  4 h a f t e r  
feeding t i m e  (13.00), in  compar i son  to t h a t  of spec imens  
of t h e  same  organs  15 ra in  before  (07.45) or d u r i n g  feeding 
t i m e  (08.15). A s ign i f ican t  increase  occurs  in  t h e  a c t i v i t y  
of t h e  e n z y m e  before  feeding t i m e  in t he  r a t s  w i t h  
a l i m e n t a r y  cond i t i oned  ref lex sacrif iced before  rece iv ing  
t h e i r  food. 

I n  t he  con t ro l  an i m a l s  w i t h  a p e r l n a n e n t  diet ,  i.e. 
w i t h o u t  h o u r  r e s t r i c t i ons ,  no  s ign i f ican t  changes  were 
found  w i t h  respec t  to  t he  h o u r  a t  wh ich  t h e y  were killed. 
Of p a r t i c u l a r  i m p o r t a n c e  appea r s  to  be, in  our  d a t a  (see 
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