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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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Glucose absorbed by small intestine, glyeemia and liver glycogen in control rats, and in rats treated with ethanol (4 g/kg/die per os, 40% 
solution) for 2, 7 and 20 days 

No, of rats Glucose absorbed by Glycemia Liver glycogen 
small intestine (g of glucose/ (g of glucose/ 
(mg/100 am/h) 1000 ml of plasma) 100 g of wet liver) 

Control rats 
Rats treated with ethanol for 2 days 
Rats treated with ethanol for 7 days 
Rats treated with ethanol for 20 days 

14 357 2t= 17 6.70 :t: 0.32 0.41 -1- 0.08 
14 294 4. 10 b 8.14 4- 0.20 b 0.67 ~ 0.23 
14 294 :J= 60 ~ 8.87 4- 0.49 b 0.66 4- 0,26 
14 349 4- 29 7.84 4- 0.39 ~ 0,59 q- 0.21 

1 g of glucose was adnfinistered in the small intestine of all the rats. 

of t h e  smal l  in tes t ine .  The  whole  mass  was  b rough t  to  
100 ml  volume.  The  solut ion was  t h e n  d i lu ted  50 t imes  
and  cent r i fuged.  Glucose was  d e t e r m i n e d  in t he  super-  
n a t a n t  b y  the  HUGGET and  NlXON ~° e n z y m a t i c  me tho d .  

L iver  g lycogen expressed  as glucose. The  500 mg  of 
l iver  t i ssue  t a k e n  f rom the  l ive an imal s  were  added  to  
3 ml  of 30% K O H  and  k e p t  in a w a t e r - b a t h  a t  100°C 
for  30 min .  Glycogen was  p rec ip i t a t ed  b y  add ing  95% 
ethanol .  I t  was washed  w i t h  95% e thano l  and  t h e n  
hyd ro lyzed  to  glucose wi th  1 0 m l  of 1 N  H~SO 4 in a 
w a t e r - b a t h  a t  100 °C for 4 h. The  m i x t u r e  was  neu t ra l i zed  
w i t h  1 N N a O H  and  b r o u g h t  to  25 ml  volume.  Glucose 
was  d e t e r m i n e d  in th is  solut ion by  the  HUGGET and  
NIXON 10 e n z y m a t i c  m e thod .  

Results. As shown  in t he  Table,  in tes t ina l  abso rp t ion  
of glucose decreases  by  18% in ra t s  t r e a t ed  wi th  e thano l  
for 2 and  7 days,  whereas  i t  reaches  a lmos t  s imi lar  values  
to  those  of t he  cont ro l  r a t s  in an imal s  t r e a t ed  wi th  
e thano l  for 20 days.  As c o m p a r e d  wi th  the  controls ,  
g lycemia  increases  b y  21°/o, 32% and  17% in ra t s  t r e a t e d  
w i t h  e thano l  for 2, 7 and  20 days  respect ively .  L iver  
glycogen does  no t  undergo  s ta t i s t ica l ly  s igni f icant  var ia-  
t ions.  I t s  values  are ve ry  low and  irregular,  p r o b a b l y  as 
a resul t  of the  5 h fas t ing  undergone  by  the  ra t s  before  
the  expe r imen t .  

Discussion. The  g lycemia  increase in ra t s  po isoned  wi th  
e thanol ,  in compar i son  wi th  the  contro l  animals ,  could 
be caused by  compe t i t i ve  inh ib i t ion  of glucose ut i l iza t ion 
by  e thano l  and  F F A  n.  In  effect ,  it  is k n o w n  t h a t  the re  
is an increase in p l a sma t i c  F F A  caused by  alcohol in toxi -  
cationS-4,12. I n t e s t i na l  abso rp t ion  of glucose occurs in 
2 s tages:  t he  f i rs t  b y  means  of ac t ive  t r a n s p o r t  by  an 
e n z y m a t i c  mechan i sm,  and  the  second by  s imple  dif- 
fusion xa. The  enzymes  which  regula te  t h e  f i rs t  s tage of 
glucose abso rp t ion  could e i ther  be d i rec t ly  or  ind i rec t ly  
inh ib i t ed  by  e thanol .  On the  o the r  hand,  the  h ighes t  
g lycemia  levels observed  in t he  an imals  t r e a t e d - w i t h  

Mean values 4- S.E. ~ 0.05 ~ P ~ 0.02. b 0.01 ~ P ~ 0.001. 

e thano l  can  slow down  t h e  diffusing process  of  glucose. 
b o t h  a s sumpt ions  can exp la in  t he  decrease  in  in tes t ina l  
abso rp t ion  of glucose which  was  obse rved  in t he  r a t s  
po i soned  w i t h  e thanol .  Changes  in g lycemia  a n d  glucose 
in tes t ina l  abso rp t ion  reached  a m a x i m u m  a l t e r  2 and  
7 days  of e thano l  t r e a t m e n t  and  were  less m a r k e d  or  even  
a b s e n t  a f te r  20 days  of alcoholic in tox ica t ion .  

The  resul ts  show t h a t  t he  r a t  possesses a m e c h a n i s m  
of e thano l  i n u r e m e n t  wh ich  is induced  w i t h  t ime .  This  
a s s u m p t i o n  of ours  is s u p p o r t e d  b y  t h e  f indings  of 
ALBERTINI e t  a l J  *. These  a u t h o r s  observed  t h a t  t he  l iver  
a l coho ldehydrogenase  a c t i v i t y  of t he  r a t  increases con- 
s iderab ly  due  to  b o t h  acu te  and  chronic  e thano l  poisoning.  
Our  d a t a  al low us to  d r a w  the  conclusion t h a t  t h e  changes  
obse rved  bo th  in g lycemia  and  in in tes t ina l  abso rp t ion  
of glucose can be  ascr ibed  to  an  acu te  or subacu te  r a t h e r  
t h a n  to  a chronic  effect  of alcoholic in toxica t ion .  

Riassunto. Gli Autor i  h a n n o  indaga to  se l ' in toss icazione 
s u b a c u t a  da  e tano lo  p rovoca  nel r a t t o  a l te raz ioni  del- 
l ' a s so rb imen to  in tes t ina le  del glucosio. L ' a s s o r b i m e n t o  
in tes t ina le  del  glucosio ~ d iminu i to  in man ie ra  s ta t i s t ica-  
m e n t e  s ignif ica t iva  net  r a t t i  t r a t t a t i  pe r  2 e 7 giorni ed 

r i su l ta to  quas i  normale  in quell i  t r a t t a t i  pe r  20 giorni 
con etano]o. 
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Native Fluorescence and Hallucinogenic Potency 

The na t ive  f luorescence of a molecule  is a complex  
func t ion  of i ts  q u a n t u m  chemica l  p roper t i e s  t h a t  m a y  
include the  energy  of i ts  re e lectrons.  SNYDER and  MER- 
RILL I, a n d  KANG a n d  GREEN e have  r epo r t ed  t h a t  t he  
H M O  energy of m e t h o x y l a t e d  a m p h e t a m i n e s  corre la tes  
posi t ively  w i t h  t h e f t  hal lucinogenic  po tency .  W e  have,  
therefore ,  measu red  the  na t ive  f luorescence,  a t  m a x i m u m  
ac t iva t ion  and  emiss ion  frequencies ,  of a n u m b e r  of 
a m p h e t a m i n e s  to  see if t he re  was  a n y  corre la t ion  w i t h  
the i r  hal lucinogenic  p o t e n c y  (as measu red  b y  SttULGIN 
et  a l ) ) .  This  work  was  carr ied ou t  i n d e p e n d e n t l y  in 
I o w a  and  Ed inbu rgh .  

Measu remen t s  were  t a k e n  wi th  spec t ropho to f luo ro -  
m e t e r  using a m o u n t s  of t h e  c o m p o u n d  (as hydrochlor ide)  
i somolar  to  10 ~g of a m p h e t a m i n e  HCI in 2 ml  w a t e r  

of Some Amphetamines 

volume.  The degree of f luorescence is expressed  in t he  
d i rec t  readings  f rom the  F a r r a n d  (Edinburgh)  a n d  
Aminco  - B o w m a n  (Iowa) a n d  the  biological  ac t iv i ty  is 
expressed  in mesca l ine  uni ts ,  i.e. how m a n y  t imes  t h e  
c o m p o u n d  is as p o t e n t  as mesca l ine  as measu red  b y  
SHULGIN et a l ) .  

The  re la t ive  i n t ens i ty  of emiss ion  was  ca l ib ra ted  in  
t he  resul ts  f rom the  2 cen t res  by  mul t ip ly ing  each  of t h e  
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