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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). 

Induct ion of an intest inal  epithelial  sugar  transport  s y s t e m  by high blood sugar  1 

T.  Z. C s S k y  a n d  E .  F i s c h e r  o- 

Department o[ Pharmacology, University o/ Kentucky, College o/Medicine, Lexington (Kentucky d0506, USA), 
6 August 1976 

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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Table 2. In vitro mucosal-to-serosal sugar flux 

Specialia EXPERIENTIA 33/2 

Flux 
Glucose Galactose 3-O-methylglucose Fructose 

Control 86.8 4-. 7.3 41.1 4- 9.2 19.8 q- 2.2 13.4 4- 3.6 
Glucose infused 248.0 -4- 29.4 110.0 -r 15.3 39.4 4- 4.7 11.3• 2.3 
Galactose infused 218.3 4- 20.8 94.2 4- 18.7 15.9 =E 3.9 
Fructose infused 179.8 4- 34.0 32.9 4- 6.5 
Control + cycloheximide 90.0 -4- 11.5 
Glucose infused + eycloheximide 68.8 ~= 16.9 33.7 q- 6.0 15.1 =E 5.3 
Fructose infused + cyeloheximide 10.7 q- 3.6 

Method and calculation as in table 1. n = 6-11. Cycloheximide was given intravenously in a dose of 1.5 mg/kg at the beginning of the Lv. 
sugar infusion; in the control: 4 h prior to the killing of the animak 

glucose in fus ion  because  t h e r e  was  no  increase  in t h e  
mucosa l - to -se rosa l  f lux of sugars  in t he  in t e s t ine  of con-  
t ro l  an ima l s  in fused  w i t h  t he  same  c o n c e n t r a t i o n  and  
vo lume  of mann i to l .  The  p ro t e in  syn thes i s  inh ib i to r ,  
cyc loheximide ,  comple t e ly  i n h i b i t e d  t he  e n h a n c e m e n t  of 
hexose  t r a n s p o r t  fol lowing hype rg lycemia ,  hype rga l ac to -  
s emis  and  hype r f ruc to semia ,  w i t h o u t  a n y  effect  u p o n  
t he  basa l  sugar  t r a n s p o r t  ( table  2). 
The  s t i m u l a t i o n  of t he  mucosa l - to -serosa l  f lux  of sugars  
was  no t  necessar i ly  a ccom pan i ed  b y  an  in t r ace l lu l a r  ac- 
cumula t i on ,  p a r t i c u l a r l y  in  t he  gu t  of an i m a l s  w i t h  
m o d e r a t e  hype rg lycemia .  Th i s  agrees w i t h  t h e  f ind ing  of 
Olsen a n d  R o s e n b e r g  7 t h a t  t he  in t e s t ine  of r a t s  wh ich  
were m a i n t a i n e d  in  a hype rg lycemic  s t a t e  (degree n o t  
specified) for 5 days  b y  i n t r a v e n o u s  glucose in fus ion  d id  
n o t  d i sp lay  an  increased  t i ssue  a c c u m u l a t i o n  of 3-0-  
metbylg lucose .  
These  f ind ings  s u p p o r t  t he  fol lowing h y p o t h e s i s :  t he  in- 
crease of t he  sugar  level  in t he  blood enhances  t he  t r a n s -  

ep i the l ia l  suga r  t r a n s p o r t .  I t  is m o s t  l ikely t h a t  t he  en-  
h a n c e m e n t  is t he  consequence  of a n  induced  syn thes i s  of 
new t r a n s p o r t  carr iers  wh ich  would expla in  w h y  t h e  
h igh  b lood sugar  h a s  to  be  m a i n t a i n e d  for severa l  hou r s  
before  i t  t akes  effect.  I t  was  also obse rved  t h a t  t he  en- 
h a n c e d  sugar  t r a n s p o r t  is m a i n t a i n e d  for a few h o u r s  
a f t e r  t h e  b lood  suga r  r e t u r n e d  to  a n o r m a l  level.  The  
comple te  i n h i b i t i o n  b y  cyc lohex imide  of the  increased  
sugar  t r a n s p o r t  p roduced  b y  hype rg lycemia ,  h y p e r -  
ga l ac tosemia  and  h y p e r f r u c t o s e m i a  s t rong ly  ind ica tes  
t h a t  t he  t r a n s p o r t  e n h a n c e m e n t  is connec t ed  w i t h  t h e  
syn thes i s  of a d d i t i o n a l  t r a n s p o r t  recep tors  (carriers).  
The  i n t e r e s t i ng  f ind ing  of t he  p r e sen t  s t u d y  is t he  exis- 
s tence  of a subs t ra te - spec i f i c  a d a p t i v e  t r a n s p o r t  s y s t e m  
which  is r a t h e r  r ap id ly  ac t i va t ed ,  p r e s u m a b l y  t h r o u g h  
the  syn thes i s  of new t r a n s p o r t  r ecep tors  (carriers).  The  
s y s t e m  is n o t  local ized in t h e  b r u s h  b o r d e r  b u t  m o s t  
p r o b a b l y  in the  baso l a t e r a l  m e m b r a n e ;  hence  i t s  inh ib i -  
t i on  b y  ph lo re t i n  b u t  no t  b y  phlor iz in .  

The  effect  of cobra  v e n o m  factor  (CVF) ac t ivat ion  of the c o m p l e m e n t  cascade  on l e u k o c y t e  c i rcad ian  
var ia t ion  in the rat  1 
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Summary. A d m i n i s t r a t i o n  of cob ra  v e n o m  fac to r  (CVF) a t  d i f fe ren t  t i m e  per iods  over  a 24-h-per iod p roduced  a leuko-  
cyt ic  response  w h i c h  va r i ed  accord ing  to t he  t i m e  of day  t h e  fac to r  was  given.  The  r e su l t i ng  leukocyt ic  c i rcad ian  
r h y t h m  was  ach ieved  b y  a m a r k e d  v a r i a t i o n  a n d  increase  in t h e  n e u t r o p h i l  popu la t ion .  

S e r u m  c o m p l e m e n t  consis ts  of 9 s epa ra t e  p r o t e i n  macro -  
molecules  (C1-C9) a n d  is s equen t i a l l y  a c t i v a t e d  b y  a series 
of e n z y m a t i c  r eac t ions  in  t he  presence  of a n t i g e n - a n t i -  
b o d y  complexes .  ~An a l t e r n a t e  p a t h w a y  in  t h e  comple-  
m e n t  cascade  can  be  a c t i v a t e d  b y  pur i f ied  cob ra  v e n o m  
fac to r  (CVF) or t he  po lysaccha r ide  inu l in  ~. Biological  
ac t iv i t i es  r e su l t i ng  f rom a c t i v a t i o n  of t he  va r ious  com- 
p o n e n t s  of t he  c o m p l e m e n t  cascade  inc lude  c h e m o t a x i s  
(C3a, Csa,~, 7), opson iza t ion  (C3b), a n a p h y l a x i s  (C3a, Csa), 
a n d  lysis a n d  les ion f o r m a t i o n  a t  t he  cell  m e m b r a n e  (Cs, 
C9 ) 3. R e c e n t l y  a n ew  biological  a c t i v i t y  of c o m p l e m e n t  
ha s  been  descr ibed  fol lowing a c t i v a t i o n  b y  inu l in  a n d  
pur i f ied  cob ra  v e n o m  fac to r  of t h e  a l t e r n a t e  p a t h -  
way  4. A n  i m m e d i a t e  n e u t r o p e n i a  followed b y  a m a r k e d  
n e u t r o p h i l i a  occurred.  Accordingly ,  th i s  response  was 
s tud ied  to  d e t e r m i n e  i t  m i g h t  be  t ime  sens i t ive  and  dis- 

p l ay  a c i r cad ian  r h y t h m .  Th i s  i nves t iga t ion  d e t e r m i n e d  
t he  effects  of CVF a d m i n i s t e r e d  equa l ly  a t  d i f fe ren t  t i m e  
per iods  over  a 24-h-per iod on l eukocy te  response  a n d  
r h y t h m .  
Materials and methods. 45-day-old  ma le  H o l t z m a n  r a t s  
we igh ing  b e t w e e n  200 and  250 g were housed  5 per  cage 
a n d  a l lowed free access to  food a n d  water .  The  r a t s  were 
m a i n t a i n e d  r ig id ly  on  a 12-h-l ight(7.00 a .m.  to  7.00 p .m.) -  
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