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po ten t ia l  s t ep  (tp) is ve ry  near  f rom the  rising current .  
However ,  in b o t h  the  ra t  f ibre and  the  equ iva len t  circuit,  
t he  t ime for half  po ten t i a l  peak  is 5-10 ~s longer t h a n  the  
t ime  for hal f  rising current .  This  de lay  m a y  p r o b a b l y  be 
a t t r i b u t e d  to  the  recording e q u i p e m e n t ' s  t ime  lag, since 
the  amplif ier  b a n d w i d t h  was abou t  40-50 kHz  under  cur- 
r en t  c lamp condi t ions .  The init ial  po ten t i a l  s tep  and  the  
cu r ren t  i n t ens i ty  follow the  Ohm' s  law and  a global Rs 
of 20.5 K~2 • 2.11 K~2 has  been ob ta ined  f rom 8 experi-  
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Fig. 4. From A to l) : Identical initial potential steps in response to a 
constant current pulse applied at the resting potential or throughout 
the repolarization phase of the action potential. The steps 1 and 2 
(panel B) were magnified respectively in B 1 and B 2 in order to 
emphasize this similitude. Scales from A to D; horizontal line: 20 ms, 
vertieular line: 40 inV. B 1 and 13 2 are enlarged 3.8 times. 

ments .  In  the  cent ra l  gap, the  res is tance  of t he  calomel 
e lect rode and  ex te rna l  l iquid was 5 to  6 I(Q, so t h a t  the  
ac tua l  series res is tance  of our p repa ra t ions  m a y  be esti-  
m a t e d  to be be tween  14.4 KI2 • 2.06 Ks and 15.4 KI2 • 
2.06 KI2. F a s t  po ten t i a l  s teps  (5-10 mV) in response  to  
depolar iz ing cur ren ts  were recent ly  r epor ted  in r a t  papil-  
lary  muscle f looded wi th  Na  free solut ions 1~ (figure 2). 
Unfo r tuna te ly ,  Rs could no t  be calcula ted since the  size 
of cur ren t s  was no t  shown in the  recordings.  
In  a second series of exper iments ,  2 ident ical  s teps  of 
supra th resho ld  depolar iz ing cur ren t  were appl ied th rough  
the  membrane .  The f irs t  cu r ren t  pulse genera ted  an 
act ion potent ia l .  The second pulse, imposed  dur ing  the  
repolar iza t ion phase  p e r m i t t e d  us to de te rmine  Rs value 
a t  d i f ferent  po ten t i a l  levels. A typica l  e x p e r i m e n t  is 
shown in t he  figure 4. The init ial  po ten t i a l  s tep  remains  
cons t an t  e i ther  a t  the  res t ing po ten t i a l  or a t  all m e m b r a n e  
po ten t ia l s  be tween  10 and  90% of the  act ion po ten t i a l  
repolar iza t ion phase.  
F r o m  our expe r imen t s  carr ied on ra t  ven t r icu la r  fibres, 
i t  can be po in ted  ou t  t h a t :  a) Rs behaves  as a pure  
l umped  series resis tance,  b) Rs is i n d e p e n d e n t  of the  
m e m b r a n e  potent ia l .  The la t te r  resul t  suggests  t h a t  ionic 
m o v e m e n t s  involved in a single cardiac act ion po ten t i a l  
are unable  to  change apprec iab ly  the  global conduc tance  
of extracel lu lar  spaces. This work  does no t  prec lude  the  
cable p rob lem in mult icel lular  p repara t ions  since the  
ana tomica l  fea tures  of Rs (clefts, tubules,  intercel lular  
spaces)~a author izes  us to assume t h a t  each cell in the  
bundle  has p ro b ab l y  its own Rs. However ,  the  po ten t i a l  
i n d e p e n d e n t  behav iour  of Rs m a y  become i m p o r t a n t  
la ter  on when  electronic compensa t ion  of th is  p a r a m e t e r  
is a t t e m p t e d .  

14 (;. \V. Mainwood and .]. S. Mc(hfigan, Experientia 31, 67 (1975). 

R e p e r c u s s i o n s  de l 'hyperthyro~'die sur  le contenu  tota l  en A D N  du cerve l e t  de rat fig~ de 6 et 35 jours .  
Effets  c o m p a r 6 s  de la LT3 et de la DLT4 

R e p e r c u s s i o n s  of h y p e r t h y r o i d i s m  on the  tota l  c erebe l lar  D N A  content s  in the rat  at 6 and 35 days  of 
age .  C o m p a r a t i v e  effects  of LT3 and DLT4  

J. Da ina t  e t  A. Rebi6re 

Laboratoire de Neurobiologie, Universitd des Sciences et Techniques du Languedoc, F-dd060 Montpellier Cedex (France), 
9/dvrier 1976 

Summary. The to ta l  cerebellar  p ro te ins  R N A  and  D N A  con ten t s  f rom DLT4-  and  LT3- t r ea ted  ra ts  was s tud ied  at  
6 and  35 days  of age. The effect  of inject ions of 5 ~zg/j of DLT4 is comparab le  to t h a t  of 25 ~zg of LT3 at  b i r th ,  followed 
by  0.5 ~tg every  2 days.  On the  o ther  hand,  in ject ion of 0.5 ~g of LT3 every  2 days  does no t  induce any  s ignif icant  
modif ica t ion  of the  to ta l  D N A  con ten t s  in the  cerebellum. 

L ' in jec t ion  d ' h o r m o n e s  thyro id iennes  depuis la naissance 
de jeunes  rats,  acc616re la m a t u r a t i o n  his tologique 1-3 

et  b iochimique  4-6 du cervelet .  Toutefois,  les 4tudes con- 
ce rnan t  le con tenu  en A D N  de cet  organe 4,7, ne d o n n e n t  
pas  des r6sul ta ts  concordants .  E n  effet,  les an imaux  
6tudi6s re~oivent  de la LT3 avec une forte  dose X la nais- 
sance dans  une exp6rience a e t  de la DLT4 ~ doses beau-  
coup plus faibles darts l ' au t re  7. Cette  cons t a t a t i on  nous  a 
condui ts  5~ 6tudier  l ' inf luence de la na tu r e  et  des doses des 
hormones  thyro id iennes  administr6es.  

1 J. Legrand, Archs Anat. microsc. Morph. exp. 56, 205 (1967). 
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4 R. Balfizs, S. Kovacs, "vV. A. Cocks, A. L. Johnson et J. T. Eayrs, 

Brain. Res. 25, 555 (1971). 
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L e s  a n i m a u x  u t i l i s6s  s o n t  d e s  r a t s  W i s t a r  61evds a u  
l a b o r a t o i r e .  A la n a i s s a n c e  les  p o r t 6 e s  s o n t  r a m e n 6 e s  5. 
9 a n i m a u x .  A c h a c u n  de s  S t ades  de  6 e t  35 j ou r s ,  l ' 6 t u d e  
p o r t e  s u r  5 g r o u p e s  d ' a n i m a u x :  

- g r o u p e  1 : a n i m a u x  t 6 m o i n s ,  
- g r o u p e  2: a n i m a u x  r e c e v a n t  5 #g / j  de  D L T 4  <~Roche~> 
d e p u i s  le j o u r  de  la n a i s s a n c e ~ ,  
- g r o u p e  3: a n i m a u x  r e c e v a n t  25 /~g de  L T 3  5. la  n a i s -  
s a n c e  p u i s  0 , 5 / , g  t o u s l e s  2 j o u r s  ~, 
- g r o u p e  4: a n i m a u x  r e c e v a n t  25 /xg de  L T 3  5. la  n a i s -  
s a n c e ,  
- g r o u p e  5: a n i m a u x  r e c e v a n t  0,5 /~g de  L T 3  t o u s  les  
2 j o u r s .  

L e s  h o r m o n e s  t h y r o ~ d i e n n e s  s o n t  a d m i n i s t r 6 e s  le m a t i n  
p a r  i n j e c t i o n  s o u s - c u t a n 6 e  e t  !es a n i m a u x  s o n t  sac r i f i6s  5. 
6 e t  35 j o u r s  ~ g a l e m e n t  le m a t i n .  L e s  p r o t 6 i n e s  e t  les 
a c i d e s  n u c l 6 i q u e s  d u  c e r v e l e t  d e s  a n i m a u x  s o n t  e x t r a i t s  
p a r  la  t e c h n i q u e  u t i l i s~e  p a r  B a l ~ z s  e t  coll.  ~. L ' 6 t u d e  s t a -  
t iS t i que  d e s  r 6 s u l t a t s  e s t  r6a l i s6e  p a r  u n e  a n a l y s e  de  
v a r i a n c e  ap r~s  u n e  d 6 c o m p o s i t i o n  o r t h o g o n a l e  de s  
g r o u p e s .  

L e  p o i d s  d u  c o r p s  d e s  a n i m a u x  t r a i t 6 s  de  6 j o u r s  e s t  
g 6 n 6 r a l e m e n t  i n f6 r i eu r  ~ ce lu i  d e s  a n i m a u x  n o r m a u x  de  
m ~ m e  ~ge.  L ' a b a i s s e m e n t  e s t  t r o u v 6  s i g n i f i c a t i f  p o u r  les 
g r o u p e s  2, 3 e t  4. P a r  c o n t r e ,  ~ 35 j o u r s ,  l es  t r a i t e m e n t s  
a d m i n i s t r ~ s  a g i s s e n t  s u r  le p o i d s  c o r p o r e l  de  m a n i ~ r e  d i f -  
f6 ren te .  C e p e n d a n t  les  a n i m a u x  d e s  g r o u p e s  2 e t  5 o n t  u n  
p o i d s  s u p ~ r i e n r  ~ ce lu i  de s  a n i m a u x  t ~ m o i n s ,  c e u x  d e s  
g r o u p e s  3 e t  4 o n t  u n  p o i d s  i n f6 r i eu r .  

L e  p o i d s  f r a i s  d u  c e r v e l e t  d e s  a n i m a u x  t r a i t 6 s  de  6 e t  35 
j o u r s  e s t  t o u j o u r s  i n f 6 r i e u r  5  ̀ce lu i  d e s  a n i m a u x  t 6 m o i n s .  
L a  d i f f 6 r e n c e  e s t  s i g n i f i c a t i v e  p o u r  les g r o u p e s  2, 3 e t  4. 
L e  c o n t e n u  en  p r o t 6 i n e s  t o t a l e s  du  c e r v e l e t  de s  a n i m a u x  
de  6 e t  35 j o u r s  t r a i t ~ s  p a r  les h o r m o n e s  t h y r o [ d i e n n e s  e s t  
s i g n i f i c a t i v e m e n t  i n f 6 r i e u r  5~ ce lu i  de s  a n i m a u x  t 6 m o i n s  
e x c e p t 6  p o u r  le g r o u p e  5. L a  q u a n t i t 6  d ' A R N  p a r  c e r v e l e t  
d e s  a n i m a u x  t r a i t ~ s  de  6 e t  35 j o u r s  e s t  s i g n i f i c a t i v e m e n t  
i n f 6 r i e u r e  k la  n o r m a l e  e x c e p t 6  p o u r  le g r o u p e  5. P a r  
c o n t r e  la  c o n c e n t r a t i o n  e n  A R N  d u  c e r v e l e t  e s t  t o u j o u r s  
s u p 6 r i e u r e  A la  n o r m a l e .  A 6 e t  35 j o u r s  u n  t e s t  s t a t i s t i q u e  
d ' a n a l y s e  de  v a r i a n c e  n e  m e t  en  6 v i d e n c e  a u c u n e  d i f fe r -  
e n c e  e n t r e  les r 6 s u l t a t s  d u  d o s a g e  de  I ' A D N  o b t e n u s  p a r  

Effets de l 'hyperthyroidie sur la croissance du corps et du cervelet des animaux 

Age Traitements Nombre des Poids Poids Poids ARN-P ADN-P ADN-P ARN-P ADN-P Prot./ ARN/ 
(joursJ animaux corps cervelet prot6ines (UV) (Burton) ADN ADN 

(g)' (rag) (mg) [xg atom [xg atom lzg atom lxg atonl/g ~zg atom/g 

35 

1 T~moins 7 14,3 47,97 3,02 0,485 0,838 0,806 10,10 16,12 3;84 0,61 
i 0,5 4- 3,03 •  i 0 , 0 3 3  4-0,069 4-0,071 4- 0,15 4- 0,83 4-:t=0,18 4-0,02 

2 DLT4 6 i0,1 37,50 2,45 0,451 0,744 0,693 12,05 18,50 3,56 0,65 
5 lzg/j 4- 0,4 4- 1,28 4-0,08 4-0;012 4-t=0,034 4-t-0,036 • 0,28 4- 0,65 4-0,14 4-0,01 

3 LT3 5 9,1 35,94 2,94 0,378 0,639 0,611 10,36 16,67 5,32 0,64 
25 [xg+0,5 [xg/2j 4- 0,4 =E 1,91 4-:t:0,09 i 0 , 0 4 8  ~ 0,069 4-0,116 q- 0,85 4- 0,15 4-0,81 4-0,07 

d LT3 6 10,4 38,50 2,52 0,478 0,790 0,730 12,35 18,95 3,46 0,65 
25 [xg 4- 0,4 4- 1,31 4-0,11 4-0,042 4-0,037 4-0,034 4- 0,80 4- 0,13 4-0,09 4-0,03 

5 LT3 5 11,7 45,15 3,14 0,522 0,849 0,806 11,71 18,07 3,91 0,65 
0,5 [xg/2j + 0,5 + 3,10 4-0,19 4-0,035 4-0,046 4-0,049 4- 0,16 ~ 0,63 4-0,22 4-0,03 

Significativit6 (test F) 
(1+5) ( 2 + 3 + 4 )  < 0,01 <0,01 <0,01 <0,05 <0,05 <0,05 NS NS NS NS 
(1)-(5) < 0,01 NS NS NS NS NS < 0,05 NS NS NS 
(2)-(3+4) NS NS NS NS NS NS NS NS NS NS 
(3) (4) < 0,05 NS <0,05 NS NS NS < 0,05 NS NS NS 

7 T6moins 7 89,0 230,55 24,25 1,467 '3,360 3,475 6,35 15,09 6,99 0,42 
4- 4,6 4- 5,86 4-0,73 4-0,051 4-0,077 :~0,079 • 0,09 :L 0,27 4-0,25 4-0,01 

2 DLT4 8 91,1 173,93 19,68 1,071 2,767 2,868 6,15 16,49 6,89 0,37 
5 [~g/j 4- 5,3 4- 3,45 4-0,54 •  :i_0,063 4-0,082 4- 0,05 4- 0,38 4-0,22 4-0,07 

3 LT3 5 76,8 191,30 18,66 1,059 3,024 3,059 5,54 16,09 6,16 0,34 
25 [~g+0,5 ~g/2j 4- 6,8 4- 9,32 4-0,43 4-0,069 ::[_0,069 4-0,144 4- 0,33 :[: 0,27 ~0 ,27  4-0,01 

d LT3 5 61,7 176,93 17,49 1,199 3,084 3,165 6,79 17,93 5,52 0,37 
25 [zg =E 6,6 4- 3,45 4-0,75 4-0,044 4-0,118 4-0,113 4- 0,05 • 0,17 4-0,09 4-0,07 

5 LT3 9 108,8 219,52 22,89 1,411 3,400 3,399 6,42 15,47 6,72 0,41 
0,5 tzg/2 j 4- 3,3 4- 3,13 4-0,82 -t-0,025 +0,049 4-0,086 4- 0,07 4- 0,26 4-0,11 4-0,01 

Significativit6 (test F) 
(1+5) ( 2 + 3 + 4 )  < 0,01 <0,01 <0,01 <0,01 < 0 , 0 i  <0,01 < 0,01 < 0,01 <0,01 <0,01 
(1)-(5) < 0,01 NS NS NS NS NS NS NS NS NS 
(2)-(3+4) < 0,01 NS NS NS <0,01 <0,05 NS NS <0,01 NS 
(3)-(4) NS NS NS <0,05 NS NS < 0,01 < 0,05 NS NS 

Poids du corps,, du cervelet, des prot6ines totales du cervelet et de son contenu en ARN et ADN, de rats ~g6s de 6 et 35 jours, groupds en 
7 animaux t6moins, 2 animaux recevant 5 btg/j de DLT4, 3 animaux reeevant 25 [zg de LT3 /t la naissance plus 0,5 txg tous les  2 jours, 4 
animaux recevant 25 [xg de LT3 ~ la naissanee, 5 animaux reeevant 0,5 [xg de LT3 tousles  2 jours. 
Le tableau repr6sente des valeurs moyennes :l: E. S. M. et la significativit6 de ces r6sultats est calculde stat is t iquement par la m6thode d'ana- 
lyse des variances apr~s une d6composition orthogonale des groupes. Ainsi sont compar6s, le groupe constitu6 par les animaux t6moins plus 
les animaux ayant  regu 0,5 [zg de LT3 tous les 2 jours, dose qui paralt  inefficace, au groupe des autres animaux trait6s (1 + 5) (2 + 3 + 4), 
le groupe des animaux t6moins au groupe des animaux recevant 0,5 [xg de LT3 tous les  2 jours (/)-(5), le groupe des animaux recevant 5 [xg/j 
de DLT4 au groupe recevant 25 [xg de LT3 ~ la naissance suivis ou non par l'injection de 0,5 [*g tous les  2 jours (2)-(3 + 4), et enfin le groupe 
recevant 25 [xg de  LT3 ~t la naissance plus 0,5 btg tous les  2 jours ~t celui reeevant 25 [xg de LT3 ~ la naissance (3)-(4). 
A 6 et 35 jours, le test statistique d'analyse des variances ne met en 6vidence aucune diff6rence dans les r6sultats du dosage de I'ADN obtenus 
par spectrophotom6trie UV on par la m6thode de Burton. 
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s p e c t r o p h o t o m 6 t r i e  U V  ou  p a r  la  m 6 t h o d e  de  B u r t o n  s. 
L e  c o n t e n u  t o t a l  en  A D N  d u  c e r v e l e t  de s  a n i m a u x  t r a i t 6 s  
de  6 e t  35 j o u r s ,  e s t  s i g n i f i c a t i v e m e n t  i n f 6 r i e u r  50 la n o r -  
m a l e  e x c e p t 6  p o u r  le g r o u p e  5. I1 n ' y  a p a s  de  d i f f6 r ence  
s i g n i f i c a t i v e  e n t r e  les a n i m a u x  d u  g r o u p e  2 e t  c e u x  de s  
g r o u p e s  3 e t  4. C h e z  les a n i m a u x  t r a i t 6 s  de  6 j o u r s ,  la  
c o n c e n t r a t i o n  e n  A D N  d u  c e r v e l e t  e s t  g 6 n 6 r a l e m e n t  su -  
p 6 r i e u r e  ~t la  n o r m a l e  m a i s  la  d i f f6 r ence  n ' e s t  p a s  s ign i f i -  
c a t i v e .  A 35 j o u r s ,  la  c o n c e n t r a t i o n  en  A D N  d u  c e r v e l e t  
de s  a n i m a u x  t r a i t 6 s  e s t  s u p 6 r i e u r e  /~ la n o r m a l e ,  e x c e p t 6  
p o u r  le g r o u p e  5. 
A 6 j o u r s  c o m m e  ~ 35 j o u r s ,  l ' a d m i n i s t r a t i o n  de  0,5 /*g 
de  L T 3  t o u s l e s  2 j o u r s  n ' e n t r a i n e  a u c u n e  m o d i f i c a t i o n  
d e s  p a r a m ~ t r e s  6 tud i6s .  C e t t e  d o s e  d ' h o r m o n e  ne  s e m b l e  
d o n c  p a s  s u f f i s a n t e  p o u r  c r6er  u n e  h y p e r t h y r o i d i e .  P a r  
c o n t r e  l ' a d m i n i s t r a t i o n  de  5 /~g/j de  D L T 4  ou  de  25 /~g 
de  L T 3  ~t la  n a i s s a n c e  s u i v i s  ou  n o n  de  0,5 # g  t o u s l e s  2 
j ou r s ,  p r o v o q u e n t  u n e  d i m i n u t i o n  s i g n i f i c a t i v e  d u  c o n t e n u  
e n  p r o t 6 i n e s ,  A R N  e t  A D N  d u  c e r v e l e t  ~ 6 c o m m e  50 35 
j o u r s .  L a  d i m i n u t i o n  s i g n i f i c a t i v e  ~t 6 e t  35 j o u r s  d u  c o n -  
t e n u  e n  A R N  e t  A D N  d u  ce rve l e t ,  e s t  c o m p a r a b l e  50 celle 
o b s e r v 6 e  p a r  B a l ~ z s  e t  coll. 4, c h e z  les a n i m a u x  r e n d u s  
h y p e r t h y r o i d i e n s  p a r  l ' i n j e c t i o n  de  25 p g  de  L T 3  5 la 
n a i s s a n c e  s u i v i s  de  0,5 / ,g t o u s  les 2 j ou r s .  O n  ne  r e lbve  

6 j o u r s  a u c u n e  d i f f 6 r e n c e  s i g n i f i c a t i v e  e n t r e  le c o n t e n u  
t o t a l  e n  A D N  d u  c e r v e l e t  d e s  a n i m a u x  t r a i t 6 s  p a r  la  
D L T 4  e t  ce lu i  d e s  a n i m a u x  t r a i t 6 s  p a r  la  L T 3 .  
P a r  c o n t r e  5. 35 j o u r s  o n  o b s e r v e  q u e  le c o n t e n u  e n  A D N  
e s t  s i g n i f i c a t i v e m e n t  p l u s  a b a i s s 6 s  c h e z  les a n i m a u x  
t r a i t 6 s  p a r  5 /~g/j de  D L T 4  q u e  c h e z  c e u x  q u i  r e ~ o i v e n t  
25 # g  de  L T 3  ~ la  n a i s s a n c e  s u i v i s  ou  n o n  p a r  0 , 5 / z g  de  
L T 3  t o u s  les 2 j o u r s .  L e s  d o s e s  d ' e n t r e t i e n  de  0,5 # g  de  
L T 3  t o u s l e s  2 j o u r s  n e  s e m b l e n t  d o n c  p a s  p l u s  e f f i caces  
p o u r  a e c e n t u e r  l ' h y p e r t h y r o i d i e  q u ' e l l e s  ne  le s o n t  ~ el les  
s eu l e s  p o u r  la  s u s c i t e r .  P a r  c o n t r e  l ' i n j e c t i o n  d ' u n e  do se  
u n i q u e  de  25 /*g de  L T 3  50 la n a i s s a n e e  s e m b l e  s u f f i s a n t e  
p o u r  c r6er  u n e  h y p e r t h y r o i d i e  d u r a b l e .  C e p e n d a n t  F a d -  
m i n i s t r a t i o n  d ' u n e  d o s e  j o u r n a l i ~ r e  de  5 l*g/J de  D L T 4  
p a r a i t  p l u s  e f f i cace  q u e  1 ' a d m i n i s t r a t i o n  de  25/~g  de  L T 3  
50 la  n a i s s a n c e ,  c o n t r a i r e m e n t  & ce q u i  a v a i t  6 t6  o b s e r v 6  
p r 6 c 6 d e m m e n t L  T o u t e f o i s  la  t e c h n i q u e  d ' e x t r a c t i o n  d e s  
a c i d e s  n u c l 6 i q u e s  e s t  d i f f 6 r e n t e  d a n s  les 2 cas ,  e t  u n e  
n o u v e l l e  e x p e r i m e n t a t i o n  e s t  n 6 c e s s a i r e  p o u r  v6r i f i e r  si 
les d i f f 6 r e n c e s  de  r 6 s u l t a t s  s o n t  i m p u t a b l e s  a u x  t e c h n i q u e s  
n t i l i s6es .  

8 K. Burton, Biochem. J. 62, 315 (1956). 
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Summary. I n t r a v e n o u s  i n f u s i o n  of g l u c o s e  p r o d u c e s  a n m r k e d  i n c r e a s e  of t h e  m u c o s a l - t o - s e r o s a l  s u g a r  f l u x  in t h e  
i s o l a t e d  e v e r t e d  s m a l l  i n t e s t i n e  of r a t s .  T h e  p h e n o m e n o n  is p a r t i a l l y  s u b s t r a t e  spec i f ic ,  is i n h i b i t e d  b y  p h l o r e t i n  b u t  
n o t  b y  p h l o r i z i n  a n d  is c o m p l e t e l y  a b o l i s h e d  b y  c y c l o h e x i m i d e .  T h e  r e s u l t s  s u g g e s t  t h a t  s u s t a i n e d  h y p e r g l y c e m i a  
m a y  s t i m u l a t e  t h e  s y n t h e s i s  of  n e w  t r a n s p o r t  r e c e p t o r s  (carr iers) .  

I t  h a s  b e e n  k n o w n  for  s o m e  t i m e  t h a t  t h e  m u c o s a l - t o -  
s e r o s a l  s u g a r  (g lucose ,  g a l a c t o s e ,  6 - d e o x y g l u c o s e )  t r a n s -  
p o r t  is m a r k e d l y  e n h a n c e d  in t h e  i s o l a t e d  i n t e s t i n e  of  
a l l o x a n -  a n d  s t r e p t o z o t o c i n - d i a b e t i c  r a t s a  8. R e c e n t  
s t u d i e s  c o n d u c t e d  in o u r  l a b o r a t o r y  i n d i c a t e  t h a t  t h e  en -  
h a n c e m e n t  is t h e  c o n s e q u e n c e  of  h y p e r g l y c e m i a  a n d  n o t  

Table 1. Effect of continuous glucose infusion on the inucosal-to- 
serosal (M --> S) glucose flux in the isolated small intestine 

Time after start  n Blood glucose Glucose flux 
of infusion mg % (M -+ S) 

Control 6 8 4 . 4 i  5.0 86.8• 7.3 
1 h 4 400 •  69.4• (n.s.) 
2 h  4 460 •  105 •  (n.s.) 
4 h 4 420 i 1 9 . 8  172 •  p % 0.05 
6 b 4 490 -L88.8 220 -c44.1 p ~ 0.01 

12 h 4 460 ~19.8  251 j_54.5 p % 0.01 

A 30% (w/v) glucose solution was infused i. v. into 200-300 g non- 
anesthetized rats at rate of 2.0 ml/h. At the end of the infusion 
period the glucose content of the arterial blood was determined ~, 
the animal killed, the small intestine removed, everted and incubated 
in a Krebs-Ringer-bicarbonate solution. 2.8 mM uniformly 14C- 
labeled glucose was placed in the mueosal bath and its appearance 
in the serosal compartment  measured. The glucose flux was ex- 
pressed in ~tM/g dry gut per b. n = number  of experiments; n. s. = not 
significant. Mean values ~- standard error of the mean (SEM). 

a d i r e c t  p h a r n l a c o k ) g i c a l  a c t i o n  of  t h e  p r o v o k i n g  d r u g ,  
a l l o x a n  or  s t r e p t o z o t o c i n .  R a t s  were  g i v e n  c o n t i n u o u s  
i n t r a v e n o u s  i n f u s i o n  of a g l u c o s e  s o l u t i o n ;  a f t e r  t h e  
b lood  g l u c o s e  w a s  m a i n t a i n e d  a b o u t  400 r a g % ,  o r  h i g h e r ,  
for o v e r  4 h ,  or  l onge r ,  t h e  m u c o s a l - t o - s e r o s a l  t r a n s p o r t  
of  g lucose ,  g a l a c t o s e  a n d  3 - O - m e t h y l g l u c o s e  in  t h e  i s o l a t e d  
s m a l l  i n t e s t i n e  i n c r e a s e d  ( t ab le  1). T h i s  i n c r e a s e d  t r a n s -  
p o r t  w a s  n o t  a p p r e c i a b l y  i n h i b i t e d  b y  10 -a M p h l o r i z i n  
b u t  w a s  e l i m i n a t e d  b y  p h l o r e t i n  (10-~ M). T h e r e  w a s  a 
c e r t a i n  d e g r e e  of  s p e c i f i c i t y  in  t h e  i n d u c t i o n  of t h e  i n t e s -  
t i n a l  t r a n s p o r t :  s u s t a i n e d  h y p e r g l y c e m i a  o r  h y p e r g a l a c -  
t o s e m i a  e n h a n c e d  t h e  t r a n s p o r t  of  g lucose ,  g a l a c t o s e  a n d  
3 - O - m e t h y l g l u c o s e  b u t  n o t  t h a t  o f  f r u c t o s e ;  s u s t a i n e d  
h y p e r f r u c t o s e m i a ,  on  t h e  o t h e r  h a n d ,  e n h a n c e d  t h e  
t r a n s p o r t  of  f r u c t o s e  ( t ab l e  2). T h e  e f f ec t  is n o t  d u e  to  
t h e  e x p a n s i o n  of  t h e  e x t r a c e l l u l a r  s p a c e  c a u s e d  b y  t h e  
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