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(wi th  a n  excess  of KC1 in  a m o u n t  equ iosmola r  to  t h e  
s u b s t i t u t e d  NaC1). B u t  t h i s  t ime ,  t h e  s u b s t i t u t i o n  qu ick ly  
induces  t he  oscu lum to  close w i t h  a c o n t r a c t u r e  wh ich  
l a t e r  reverses  in  n o r m a l  sea  w a t e r  on ly  if i t  is n o t  too  
p ro longed  (15 rain).  

T h u s  we c a n n o t  p r o v e  a n y  equ iva l ence  of Na+  a n d  
K + w i t h  r e g a r d  to  s p o n t a n e o u s  a c t i v i t y  a n d  we can  
conc lude  on ly  t h a t  p a c e m a k e r s  need  N a  +, a n d  t h a t  a f t e r  
t h e  b a l a n c e  of m o n o v a l e n t  ions  h a s  b e e n  d i s t u r b e d  t h e  
r e s t o r a t i o n  of s p o n t a n e o u s  a c t i v i t y  is slow. 

Calcium and magnesium. W h e n  ca l c i um  is o m i t t e d  f rom 
ar t i f ic ia l  s ea -wa te r  (and  in v iew of i t s  low c o n c e n t r a t i o n  
in n o r m a l  sea  wate r ,  n o t  c o m p e n s a t e d  for) s h o r t - t e r m  
s p o n t a n e o u s  c o n t r a c t i o n s  cease. A n  obv i ous  f ea t u r e  is 
t h e  c o n s t a n c y  w i t h  w h i c h  t h e y  are  r e s to red  w h e n  n o r m a l  
sea  w a t e r  is replaced.  However ,  d u r i n g  t h e  ac t ion  of 
Ca++-free sea  wa te r ,  t h e  s t e a d y  s t a t e  o b t a i n e d  m a y  
r e p r e s e n t  e i t h e r  t h e  s t ab l e  c losure  of a p rev ious ly  open  
oscu lum or  t h e  r e l a x a t i o n  of a p r ev ious ly  closed one. 

Moreover ,  t he  t o t a l  s u b s t i t u t i o n  of Mg ++ for Ca++ (an 
excess of MgC1, for  t h e  CaC1, r emoved)  causes  t h e  o scu lum 
to  close. 

H e r e  again ,  we c a n n o t  p r o v e  a n y  equ iva l ence  of Ca ++ 
a n d  Mg++ w i t h  r e g a r d  to  s p o n t a n e o u s  ac t iv i ty .  W e  can  
conc lude  o n l y  t h e  Ca ++ r e q u i r e m e n t  for s h o r t - t e r m  con-  
t r ac t ions ,  a n d  t h e  easy  r ecove ry  of p a c e m a k e r s  as soon 
as n o r m a l  sea  w a t e r  is r ep laced  a f t e r  Ca++-free m e d i u m .  

Conclusions. T h e  resu l t s  of ou r  e x p e r i m e n t s  do  n o t  
d isagree  w i t h  PROSSER'S 5 r e p o r t  w h i c h  p o i n t s  o u t  ' t h e  
s t r i k i n g  v a r i a n t  of ionic  r e q u i r e m e n t s  for  con t r ac t i l e  
r esponses '  in  sponges,  a n d  w h i c h  leads  t h e  a u t h o r  to  
conc lude  t h a t  ac t ion  p o t e n t i a l s  (never  d isp layed)  do  n o t  
a p p e a r  to  be  essent ia l .  But ,  f r om a c o m p a r a t i v e  p o i n t  
of v iew,  i t  is i n t e r e s t i n g  to  d r a w  a para l le l  b e t w e e n  t h a t  

s i ngu l a r i t y  of t h e  con t r ac t i l e  cells of sponges,  a n d  t h e i r  
classical  fea tures .  

I n d e e d  PROSSER'S ana lys i s  a n d  ca l cu la t ions  show t h a t  
in  respec t  of o rgan ic  so lu te  c o n c e n t r a t i o n s  ' sponge  cells 
r e semble  t h e  n e r v e s  a n d  musc les  of m a n y  m a r i n e  i nve r t e -  
b ra te s ' .  S imi la r ly  h e  r epo r t s  ' ionic  g r a d i e n t s  w h i c h  are  
in  t he  s ame  d i r ec t ion  as in  musc le '  a n d  gives  a t heo re t i c a l  
r e s t ing  p o t e n t i a l  of 30-65 mV.  Fo r  our  pa r t ,  ou r  r e su l t s  
emphas i ze  t h e  fo l lowing p o i n t s  : t h e  syne rgys t i c  e x c i t a t o r y  
effects  of a c e t y l c h o l i n e  a n d  a d r e n a l i n e  on  s p o n t a n e o u s  
s h o r t - t e r m  c o n t r a c t i o n s  r e l a t ed  to  t h e  dep le t ion  of glyco- 
p ro t e in s  c o n t a i n i n g  vesicles:  t h e  N a  + a n d  Ca ++ requi re -  
m e n t s  of t h e  c o n t r a c t i l e  p a c e m a k e r  s y s t e m  lL 

Rdsumd. Chez Euspongia o[ficinalis, l ' a ce ty l cho l ine  e t  
l ' ad r6na l ine  ag i ssen t  c o m m e  e x c i t a t e u r s  des c o n t r a c t i o n s  
spontan6es ,  localis6es e t  br~ves,  e t  f a v o r i s e n t  en  o u t r e  
l ' ex t ru s ion  des g lycopro t6 ines  c o n t e n u e s  d a n s  les cel lules 
cont rac t i l es .  Na+  e t  Ca++ son t  n6cessai res  au  fonc t ionne -  
m e n t  des pacemaker s .  
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T h e  L a n t h a n i d e s  Ho  8+ and P r  3+ as  I n h i b i t o r s  of C a l c i u m  T r a n s p o r t  in H u m a n  Red Cel l s  

MELA a n d  CHANCE x h a v e  r e c e n t l y  r e p o r t e d  t h a t  t h e  
t h r e e - v a l e n t  c a t i o n s  h o l m i u m  (Ho 3+) a n d  p r a s e o d y m i u m  
(Pr  3+) i n h i b i t  t h e  Ca u p t a k e  in to  m i t o c h o n d r i a .  T h e  
p r e s e n t  w o r k  d e m o n s t r a t e s  t h a t  A T P - d e p e n d e n t  ou t -  
wa rd  Ca t r a n s p o r t  f r om h u m a n  red  cells is l ikewise  
b locked  b y  the se  ca t ions ,  a l t h o u g h  h i g h e r  c o n c e n t r a t i o n s  
are  r equ i r ed  t h a n  in m i t o c h o n d r i a .  

1 0 - Z M  ~ s tock  so lu t ions  of t h e  ch lor ides  of Ho  3+ a n d  
P r  3+ were  p r e p a r e d  b y  bo i l ing  t h e  ox ides  HozO3 a n d  
Pr6Oll  (Fluka ,  99 .9% pur i ty )  w i t h  twice  t h e  e q u i v a l e n t  
a m o u n t  of 1 N  HC1 a n d  n e u t r a l i z i n g  w i t h  Iris base  to  
p H  7. 

T h e  A T P - d e p e n d e n t  Ca t r a n s p o r t  was  a s sayed  in 
resea led  ghosts .  H u m a n  red  cells c o n t a i n e d  in a sma l l  
v o l u m e  of c i t r a t e d  p l a s m a  were  o b t a i n e d  one  d a y  a f t e r  
co l lec t ion  of t h e  b lood  f rom t h e  l a b o r a t o r y  of t h e  b lood  
b a n k  of t h e  Swiss Red  Cross. T h e  cells were  w a s h e d  4 
t i m e s  w i t h  sa l ine  a t  r oom t e m p e r a t u r e  a n d  t h e  w h i t e  
cells were d i scarded .  T he  red  cells were  h e m o l y z e d  a t  
r o o m  t e m p e r a t u r e  in  a 5-fold v o l u m e  of w a t e r  c o n t a i n i n g  
0.75 m M  CaC1 v 4 m M  MgC1 v 5 m M  tris-Cl a n d  2 m M  
N a z - A T P  (Boehr inger )  neu t r a l i z ed  w i t h  tris. Af te r  135 sec 
t h e  m i x t u r e  was  m a d e  i so tonic  b y  a d d i n g  e n o u g h  3 M  
KC1. T h e  resea led  cells were  w a s h e d  once  w i t h o u t  de lay  
w i t h  ice-cold m e d i u m  used in t h e  t r a n s p o r t  e x p e r i m e n t  
[ (mM)  130 Na,  5 K, 2 Mg, 1 Ca, 20 Iris as chlor ides ,  p H  7.4]. 
F i n a l  suspens ions  h a d  a h e m a t o c r i t  of a b o u t  0.3 a n d  
were  i n c u b a t e d  a t  28 °C, samples  be ing  t a k e n  a t  in te rva l s .  
S a m p l e d  cells were  p a c k e d  b y  c e n t r i f u g a t i o n  a n d  pro-  

cessed w i t h o u t  wash ing .  A n  a l i quo t  of p a c k e d  cells was  
dep ro t e in i zed  w i t h  a n  equa l  v o l u m e  of 10% t r ich loro-  
acet ic  acid a n d  a n  a p p r o p r i a t e  d i l u t i on  of t he  f i l t r a te  was  
s u p p l e m e n t e d  w i t h  50 m M  l a n t h a n u m - c h l o r i d e  for ab-  
so rp t i on  f l ame  p h o t o m e t r y  on  a n  E E L  i n s t r u m e n t .  The  
m e d i u m  was  t r e a t e d  in t h e  same  way.  

Ho  a n d  P r  were  p r e s e n t  b o t h  in t h e  h e m o l y z i n g  f lu id  
a n d  in t he  w a s h i n g  a n d  i n c u b a t i n g  med ium.  Concen-  
t r a t i o n s  are  ca l cu l a t ed  f rom the  added  a m o u n t ,  poss ible  
c o m p l e x  f o r m a t i o n  w i t h  A T P  be ing  d is regarded .  Con- 
cen t r a t i on -e f f ec t  cu rves  were o b t a i n e d  b y  m e a s u r i n g  t h e  
Ca c o n t e n t  of cells a n d  m e d i u m  a t  0 a n d  15 m i n  (see 
inse r t  F igu re  1). The  change  of t he  r a t i o  / C a / m e d i u m /  
/Ca/cells t a k i n g  place  d u r i n g  15 m i n  was t a k e n  as a n  
e s t i m a t e  of t h e  a c t i v i t y  of t he  C a - p u m p  a. Ful l  i n h i b i t i o n  
was r eached  w i t h  lO-aM HoC1 a or  PrC1s, t h e  Ca move -  
m e n t  be ing  abo l i shed  comple t e ly  a t  t h i s  c o n c e n t r a t i o n  
( inser t  F igure  1). 

Red  cell m e m b r a n e s  were p r epa red  b y  a m e t h o d  s imi l a r  
to  t h a t  of GARRAHAN et  al. 4. 20 ml  of w a s h e d  cells were  

1 LEEUA MELA and B. CHANCE, Biochem. biophys. Res. Commun. 
35, 556 (1969). 

3 M means 1 gram-atom per litre. 
a H. J. SCHATZMANN and F. F. V1NCESZl, J. Physiol., Lond. 201, 

369 (1969). 
4 p. j .  GARRAHAN, MARIA POUCHAN and A. F. REGA, J. Physiol., 

Lond. 202, 305 (1969). 
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h e m o l y z e d  a t  r o o m  t e m p e r a t u r e  in 1000 m l  of 30 m M  
iris-C1 p H  7.0 w i t h  i m M  t r i s -EDTA.  T h e  g h o s t s  were 
w a s h e d  4 t i m e s  w i t h  15 m M  gris-C1 p H  7.0 a t  5°C a n d  
f ina l ly  f rozen w i t h i n  a p o l y e t h y l e n e  t u b e  in solid CO~- 
e t h a n o l  a n d  t h a w e d  slowly.  T h e y  were  s to red  for  u p  t o  
1 w e e k  in 15 m M  tris-CI p H  7.0 a t  2°C. T h e  s u s p e n s i o n s  
c o n t a i n e d  a b o u t  3 m g  p r o t e i n  per  ml .  Mg + Ca r e q u i r i n g  
A T P a s e  a c t i v i t y  of t h e s e  m e m b r a n e s  w a s  a s s a y e d  in  t h e  
fo l lowing m e d i u m :  ( m M )  iris 60, chol ine  100, Mg 5, all  
a s  chlor ides ,  N a , - A T P  2, p H  7.4 or  5.9. C o n c e n t r a t i o n s  
of Ca, H o  a n d  P r  were  var ied .  Ca-free,  l a n t h a n i d e - f r e e  
con t ro l s  c o n t a i n e d  0.5 m M  t r i s -EGTA.  0.2 m l  of s t r o m a  
s u s p e n s i o n  were  i n c u b a t e d  in 2.5 m l  t o t a l  v o l u m e  a t  
37 °C for 1 h. A T P a s e  a c t i v i t y  w a s  e s t i m a t e d  b y  m e a s u r i n g  
t h e  l ibe ra t ed  ino rgan ic  p h o s p h a t e  (P,) a cco rd ing  to  BE- 
RENBLUM a n d  CHAIN ~. P r o t e i n  w a s  d e t e r m i n e d  a c c o r d i n g  

to  t h e  m e t h o d  of LowRY e t  al. 6. T h e  K- f ree  m e d i u m  w i t h  
low N a  c o n t e n t  (4 m M )  was  c h o s e n  in o rder  to  s u p p r e s s  
t h e  A T P - a s e  a c t i v i t y  r e q u i r i n g  M g + C a - t - N a  or K ~ 
w h i c h  is p r o b a b l y  i r r e l e v a n t  for Ca t r a n s p o r t .  Mg + N a  3- 
K a c t i v a t e d  m e m b r a n e  A T P a s e  w a s  a s s a y e d  in t h e  s a m e  
m e d i u m  b u t  r ep lac ing  chol ine  b y  90 m M  N a  -t- 10 m M  K 
a n d  u s i n g  10 -~ g / m l  o u a b a i n  as  inh ib i to r .  

F i g u r e  I s h o w s  c o n c e n t r a t i o n  ef fec t  c u r v e s  for  t h e  
i nh ib i t i on  of Ca t r a n s p o r t  b y  H o  s+ a n d  P r  ~+. A t  H o  ~+ 
c o n c e n t r a t i o n s  a b o v e  2 . 5 X 1 0 - 4 M  t h e  m e d i a  t u r n e d  

5 J. BERENBLUM and E. CHAIlq, Biochem. J. 32, 286 (1938). 
6 0 . H .  LowRY, N. J. RosE,ROUen, A. L. FARR and R. J. RANDALL, 

J. biol. Chem. 193, 265 (1951). 
7 H . J .  SC~IATZMA~, Experientia 26, 687 (1970). 
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Fig. 1. Inhibition of active Ca transport in resealed human red cells 
by Ho s+ and Pr ~+. For method see text. Ho and Pr were present 
in hemolyzing fluid and medium. Abscissa: Ho and Pr concentration 
added to the samples. The insert shows the type of experiment used 
to construct the concentration effect curves. Open symbols = con- 
trol; note uphill movement of Ca, leading to reversal of gradient 
between cells and medimn. Closed symbols = sample with 10-SM 
Ho. Temperature 28 °C, incubation time 15 rain. 
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Fig. 3. A) Inhibition of Ca + Mg activated membrane ATPasc by Ho. 
Medium (mM): Na 4, K 0, Mg 5, iris 60, choline I00, pH 6.9. Ca- 
concentration varied. 37°C, incubation l b .  100% = difference 
between Ho-free sample at given Ca-concentration and sample with 
0.5 mM EGTA. B} Same as A) with Ca-concentration 0.2 m3/, 
pH 7.4. Two experiments with 2 different blood samples (dots and 
circles). Circles: Mg 25 m2~l replaces 25 mM choline. Dots: Mg 25 mM 
added without compensation. 

3 

& 

Control 

o o 

o d 3'o 
Time (rain) 

Cells 

Ho-3M 

Medium 

Fig. 2. Ca transport experiment as insert of Figure i. Medium as 
described in text. The ceils were loaded in a hemolyzing fluid con- 
taining 5 mM Ca, the Ca-concentration of the medium was reduced. 
The large gradient thus produced is nearly maintained in ceils 
poisoned with Ho. 

Inhibition of membrane ATPases by 3.16 × 10-4M HoC13 

Type of activation Fmolc P~lmg protein/h 
Control 3.16 x 10-4M 

HoCla 

Mg 0.27 0.29 
Mg + Ca 0.49 0.04 
Mg + Ca + K 0.30 0.05 
Mg + Na + K 0.21 0.0 

Medium: (raM) iris-C1 60, choline-C1 or KC1 100, or Na 90 + K 10, 
MgCl~ 5, CaCI~ 0.5, Na~-ATP 2; pH 7.4, temperature 37°C, incuba- 
tion time 60 rain, sample volume 2.5 ml, protein content of sample 
0.25 mg/ml. Mg + Na + K-ATPase was tested by omitting Na and 
K and by adding 10 -4 g/ml ouabain. 4 mM Na was always present 
due to Na2-ATP. Ionic strength was maintained by choline in the 
absence of Na or K. 
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s l igh t ly  opa lescent .  Never the less ,  comple t e  i n h i b i t i o n  
was  a c h i e v e d  on ly  w i t h  1 0 - 3 M  sugges t ing  t h a t  t h e  con-  
c e n t r a t i o n  of t h e  a c t i v e  form,  w h i c h  p r o b a b l y  is t h e  free 
ca t ion ,  k e p t  inc reas ing  b e y o n d  th i s  po in t .  T he  concen-  
t r a t i o n s  for  50% i n h i b i t i o n  in these  2 e x p e r i m e n t s  were 
0.93 × IO-~M for  H o  a n d  1.45 × 1 0 - 4 M  for Pr .  F igu re  2 
d e m o n s t r a t e s  t t l a t  fa i lu re  to  e x t r u d e  Ca u n d e r  t h e  
in f luence  of t h e  l a n t h a n i d e s  ref lec ts  a n  i n t e r f e r ence  w i t h  
t h e  t r a n s p o r t  m e c h a n i s m  a n d  is n o t  due  to  l eakage  of 
Ca f rom t h e  cells. I n  th i s  e x p e r i m e n t  a n  u n u s u a l l y  large  
g r a d i e n t  of Ca f rom ins ide  to ou t s ide  was  se t  up.  I t  c an  
be  seen t h a t  t h i s  g r a d i e n t  r e m a i n s  n e a r l y  c o n s t a n t  d u r i n g  
30 ra in  in  t h e  cells po i soned  w i t h  Ho, whereas  in t he  con-  
t ro l  s ample  Ca leaves  t h e  ceils in  a downh i l t  d i rec t ion .  

F igu re  3A shows c o n c e n t r a t i o n - e f f e c t  cu rves  for  t he  
i n h i b i t i o n  b y  H o  of t h e  p a r t  of t h e  Mg + Ca r e q u i r i n g  
A T P a s e  n o t  d e p e n d e n t  on  N a  or  K. T he  cu rves  d i f fe r  
in  pos i t ion  r e l a t i ve  to  t h e  Ho  c o n c e n t r a t i o n  axis  b y  less 
t h a n  a f ac to r  of two  w h e n  t h e  Ca c o n c e n t r a t i o n  is v a r i e d  
b y  a f ac to r  of 10. A t  Ca 0.06 m M  t he  a p p a r e n t  Km for  
H o  was  0.67 × 1 0 - 4 M  a n d  a t  Ca 0.6 m M  i t  was  0.87 × 
1 0 - 4 ~  in  t h i s  e x p e r i m e n t .  These  va lues  i n d i c a t e  t h a t  
t h e  a f f in i ty  for  I t o  of t h e  p a r t i c u l a r  Ca + Mg a c t i v a t e d  
A T P a s e  s y s t e m  in  t h e  m e m b r a n e  a n d  of t h e  Ca t r a n s p o r t  
s y s t e m  are  qu i t e  s imilar .  Since ful l  i n h i b i t i o n  is o b t a i n e d  
w i t h  1 m M  H o  the  poss ib i l i ty  can  be  ru led  o u t  t h a t  
comp lex  f o r m a t i o n  w i t h  ATP ,  p r e s e n t  in  2 m M  concen-  
t r a t i on ,  is t h e  cause. T h e  para l l e l  d i s p l a c e m e n t  to  t h e  
r i g h t  of t h e  cu rves  b y  Ca' is c o m p a t i b l e  wi th ,  b u t  does  
n o t  conc lus ive ly  p r o v e  c o m p e t i t i o n  b e t w e e n  Ca a n d  I t o  
for  some  s i te  which ,  w h e n  occupied  b y  Ca, is a c t i v a t e d .  
T h e  r a n g e  of Ca c o n c e n t r a t i o n s  accessible  for such  s tud ie s  
is n a r r o w  because  t h e  a c t i v a t i o n  cu rve  for  Ca does n o t  
r e a c h  a p l a t e a u  b u t  decl ines  a t  c o n c e n t r a t i o n s  a b o v e  
0.3-0.5 r aM.  F igu re  313 shows t h a t  inc reas ing  t he  Mg- 
c o n c e n t r a t i o n ,  r a t h e r  surpr i s ing ly ,  sh i f t s  t h e  cu rve  t o  
t h e  left .  

I n  s u m m a r y  t h e  2 t h r e e - v a l e n t  l a n t h a n i d e s  t e s t e d  
i n h i b i t  b o t h  t h e  a c t i v e  uph i l l  Ca t r a n s p o r t  f r om reseated 
red  cells a n d  a m e m b r a n e  A T P a s e  a c t i v a t e d  b y  Ca which,  
a t  leas t  in  pa r t ,  m i g h t  be  i n v o l v e d  in  t h i s  t r a n s p o r t .  
However ,  as can  be  l e a rned  f rom the  e x p e r i m e n t  s h o w n  
in t h e  Table ,  o t h e r  A T P a s e s  of t he  m e m b r a n e ,  i nc lud ing  
t h e  classical  N a  + K s t i m u l a t e d  f rac t ion ,  a re  i n h i b i t e d  
as well. T h e  e n z y m i c  a c t i v i t y  r equ i r i ng  on ly  Mg seems  
no t  to  be  a f fec ted  even  b y  h i g h  c o n c e n t r a t i o n s  of I t o  a+. 
The  i n s e n s i t i v i t y  of t h e  M g - A T P a s e  a n d  t he  f ac t  t h a t  
Mg does no t  c o u n t e r a c t  b u t  e n h a n c e s  t h e  ac t ion  of H o  a+ 
on  t h e  Ca + Mg a c t i v a t e d  A T P a s e  (F igure  3B)  sugges t  
t h a t  the  M g - A T P  a c c e p t i n g  s i te  in t h e  m e m b r a n e  is n o t  
a l ike ly  p o i n t  of  a t t a c k  of H o  ~+. I t  m i g h t  be  poss ib le  
t h a t  t he  l a n t h a n i d e s  in t e r fe re  w i t h  t h e  s i te  specif ic  for  
Ca. Th i s  a s sumpt ion ,  howeve r ,  leaves  t h e  q u e s t i o n  open  
as t o  w h y  t he  Mg + N a  + K a c t i v a t e d  A T P a s e  is a lso 
affected.  

The  p re sen t  f i nd ing  affords,  if n o t h i n g  else, a con-  
v e n i e n t  e x p e r i m e n t a l  too l  to  b lock  t he  Ca t r a n s p o r t  
m e c h a n i s m  w i t h o u t  i n t e r f e r r i ng  w i t h  t he  pass ive  per-  
m e a b i l i t y  of t he  m e m b r a n e  for  Ca. 

Zusarnmen/assung, Die L a n t h a n i d e  H o l m i u m  m u n d  
P r a s e o d y m i u m  III h e m m e n  den  a k t i v e n  C a - T r a n s p o r t  de r  
E r y t h r o z y t e n m e m b r a n .  E i n e  K o n z e n t r a t i o n  yon  e twa  
1 0 - 4 M  erg ib t  50% H e m m u n g .  E i n e  Ca + M g  a k t i v i e r t e  
M e m b r a n - A T P a s e  des  E r y t h r o z y t e n  ze ig t  gegeni iber  die-  
sen b e i d e n  K a t i o n e n  nngefAhr  die gle iche E m p f i n d l i c h -  
ke i t  wie der  T r a n s p o r t .  
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Changes in Intestinal Absorption o f  G l u c o s e  i n  Rats Treated with Ethanol 

T h e  m a j o r i t y  of  t h e  c l inical  a n d  e x p e r i m e n t a l  i nves t iga -  
t ions  wh ich  h a v e  been  ca r r ied  o u t  so fa r  on  a l coho l i sm 
are  conce rned  w i t h  s t r uc t u r a l ,  f u n c t i o n a l  a n d  m e t a b o l i c  
a l t e r a t i o n s  el ic i ted b y  e t h a n o l  in t h e  l iver  x-s, cardio-  
c i r cu l a to ry  s y s t e m  s,~ a n d  cen t r a l  n e r v o u s  s y s t e m  s,9. 
Converse ly ,  l i t t l e  is k n o w n  a b o u t  poss ible  v a r i a t i o n s  in  
t h e  i n t e s t i n a l  a b s o r p t i o n  process  w h i c h  a re  b r o u g h t  
a b o u t  b y  e thano l .  T h e  p u r p o s e  of t h e  r e sea rch  p r o j ec t  
desc r ibed  in t h i s  p a p e r  was  to  a s c e r t a i n  w h e t h e r  sub-  
acu t e  ora l  e t h a n o l  po i son ing  gives rise to  a l t e r a t i o n s  of  
glucose i n t e s t i n a l  a b s o r p t i o n  in ra ts .  

Materials and methods. T he  i n v e s t i g a t i o n  was  ca r r ied  
o u t  on  ma le  a lb ino  r a t s  of t h e  Sp r ague - D aw l ey  s t ra in ,  
we igh ing  o n  ave rage  180 g. T h e  a n i m a l s  were d iv ided  
i n to  4 groups .  T h e  r a t s  in  t h e  f i r s t  g roup  were  n o t  t r e a t e d  
w i t h  e t h a n o l  a n d  were  used  as cont ro ls .  T h e  r a t s  in  t h e  
2nd,  3rd a n d  4 t h  g roups  were  p r e - t r e a t e d  w i t h  40% 
e t h a n o l  for per iods  of 2, 7 a n d  20 days  respec t ive ly .  The  
a lcohol  was  a d m i n i s t e r e d  b y  gas t r ic  t u b e  a t  a dose of 
4 g /kg /day .  All t h e  r a t s  were fed ad  l i b i t um.  T he  experi-  
m e n t  was  ca r r i ed  o u t  a f t e r  5 h f a s t i ng  in t h e  r a t s  of t h e  
f i r s t  g roup,  a n d  5 h a f t e r  t he  l a s t  e t h a n o l  a d m i n i s t r a t i o n  
in  t hose  of t h e  2nd,  3rd a n d  4 t h  g roups  w h i c h  h a d  also 
f a s t ed  for 5 h.  

T h e  r a t s  were a n a e s t h e t i z e d  w i t h  e t h y l u r e t h a n e  (1 g /kg 
i.p.) a n d  t h e n  l apa ra tomized .  T he  smal l  in t e s t ine  was 
closed a t  t h e  level  of t he  d u o d e n u m  a n d  the  i leum- 

cecal  v a l v e ;  5 ml  of a 20% so lu t ion  of pu re  glucose were 
i n j ec t ed  i n to  t he  in tes t ine .  E a c h  a n i m a l  was  re -opened  
1 h a f t e r  glucose a d m i n i s t r a t i o n .  The  smal l  in tes t ine ,  
a p p r o x i m a t e l y  2 ml  of ao r t i c  blood, and  a b o u t  500 m g  
of l iver  t i s sue  were t a k e n  f rom every  an imal .  

G l y c e m i a  was d e t e r m i n e d  in t he  blood b y  the  HUGGET 
a n d  NzxoN lo e n z y m a t i c  me thod ,  

R e s i d u a l  glucose in  sma l l  in tes t ine .  T h e  smal l  i n t e s t i ne  
was w a s h e d  a n d  t h e  w a s h i n g  w a t e r  added  to t he  c o n t e n t s  
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