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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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Table I 

Methoxy Fluorescence 
group Wave length 
position 

Degree 
Halluci- 
nogenic 
activity a 

0 335[380 : 350[400 68:68 0 
2 275]325 1012 ? 
3 275]325 1012 ? 
4 275/325 882 6 
2, 3 275[335 90 0 
2,4 280[335 1000 5 
2, 5 295•340 2750 8 
2,6 275]330 520 ? 
3, 5 275[330 330 ? 
3,4 280[335 3080 < i 
2, 3,4 275/370 25 0 
2,4, 5 290[345 2251 17 
2,4,6 275•350 41 10 
2,4, 5 280/360 71 2 
2, 3,4, 5 360/440 and 295[350 48 6 
2,3,4,6 330]380 20 ? 
DOM (2, 5-dime- 295]340 4000 100 
thoxy-4-methyl) 

We also tested the following ring methylated compounds: 3; 4; 
3,4; 3,5; 3,4,5; 2,3,4,5; 2,3,4,6;. 2,3,5,6; 2,3,4,5,6. These all 
showed low fluorescence (in the range 25-85) except for 3,4 (231); 
2,3,5,6 (170) and 2,3,4,6 (181). ~ Data from SIIULalN et al. s. 
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Table II. Results for bromo methoxy amphetamines 

Wave length Degree of 
fluorescence 

3-Bromo-4-methoxy 285]345 42 
4-Bromo-3-methoxy 285/340 540 
2-Bromo-5-methoxy 300[333 13.7 
2-Bromo-4, 5-dimethoxy 285[340 81 
4-Bromo-3, 5-dimethoxy 310[395 89.5 
4-Bromo-2, 5-dimethoxy 285[345 34 

Iowa  resu l t s  b y  t h e  r a t i o  of va lues  for D O M  for t h e  2 
groups.  (The re su l t s  are  expressed  in a r b i t r a r y  units . )  
The  ave rage  of t h e  2 r ead ings  were t h e n  t a k e n .  The  
resu l t s  are  p r e s e n t e d  in Tab le  I. 

I n  some cases, a n d  in p a r t i c u l a r  w h e n  s c a n n i n g  t he  
b r o m o  s u b s t i t u t e d  c o m p o u n d s ,  d i f f i cu l ty  was e n c o u n t e r e d  
due  to  i n t ense  R a m a n  s c a t t e r i n g  peaks .  2, 3,4, 5- te t ra-  
m e t h o x y  a n d  3, 4, 5 - t r i m e t h o x y  a m p h e t a m i n e  also showed  
th i s  s c a t t e r i n g  effect.  Thus ,  t he  e x c i t a t i o n  m a x i m a  is 
t a k e n  as t he  m a x i m u m  a b s o r p t i o n  excep t ing  t h e  R a m a n  
peaks ,  a n d  i t  is poss ib le  t h a t  a n  a c t u a l  m a x i m a  m a y  lie 
u n d e r n e a t h  b u t  was  n o t  o b s e r v a b l e  in ou r  e x p e r i m e n t a l  
a r r a n g e m e n t .  W a t e r  is one  of t h e  bes t  so lven t s  for 
obse rv ing  ~ a m a n  s c a t t e r i n g  a n d  t h e  use of some o t h e r  
so lven t  m i g h t  e l i m i n a t e  t h i s  p rob lem.  

I n  t he  series of b r o m o  m e t h o x y  s u b s t i t u t e d  c o m p o u n d s  
t h e  3 - b r o m o - 4 - m e t h o x y  i somer  ha s  b e e n  found  i n a c t i v e  
in  rats ,  whereas  t he  4-bromo-2,  5 - d i m e t h o x y  i somer  is 
be l i eved  to  be  ac t ive  f rom resu l t s  of p r e l i m i n a r y  screen  
in mice,  b u t  i t  has  n o t  been  ful ly  t e s t ed  as yet .  

The  p lo t  of log dose vs  f luorescence  (Figure)  h a s  been  
done  us ing  va lues  for dose in mil l imoles .  Th i s  gives a 
more  accu ra t e  r e p r e s e n t a t i o n  of r e l a t ive  potencies .  These  
f ind ings  i nv i t e  the  fol lowing c o m m e n t s :  T h e  n a t i v e  
f luorescence of a m p h e t a m i n e  is m u c h  increased  b y  a d d i n g  
1 m e t h o x y  group.  2 m e t h o x y  groups  h a d  less effect  t h a n  1 
(par t i cu la r ly  t h e  2, 3 c o m p o u n d )  excep t  for  t h e  3,4 a n d  
2,5 subs t i t u t i ons .  3 a n d  4 m e t h o x y  g roups  led to  a 
progress ive  decrease  in f luorescence  e x c e p t  for t h e  2,4, 5 
c o m p o u n d  where  t h e r e  was  less r educ t ion .  Thus ,  t h e r e  
was good co r re l a t ion  b e t w e e n  t h e  degree  of n a t i v e  fluor- 
escence a n d  ha l luc inogen ic  p o t e n c y  excep t  for  t h e  3 ,4;  
2 ,4 ,6  and  2 ,3 .4 ,5  c o m p o u n d s .  The  fo rmer  is a feeble 
ha l l uc inogen  a n d  f luoresces  s t rong ly ,  and  t h e  l a t t e r  two  
are  b o t h  a c t i v e  ha l l uc inogens  a n d  ye t  f luoresce on ly  
feebly.  The  ha l luc inogen ic  t r y p t a m i n e s ,  as well  as LSD,  
are  in genera l  m u c h  more  p o t e n t  ha l luc inogens  t h a n  
these  m e t h o x y l a t e d  a m p h e t a m i n e s ,  a n d  h a v e  a n o t a b l y  
s t r o n g e r  n a t i v e  f luorescence.  The  2 ,4 ,6  a n d  2 ,3 ,4 ,5  
c o m p o u n d s  m a y  owe t h e i r  ac t iv i ty ,  in sp i te  of t he i r  low 
h i g h e s t  occupied  mo lecu l a r  o rb i t a l  (HbIO) energy,  to  
t h e  f ac t  t h a t  t he  2 ,6  (and te t ra )  s u b s t i t u t i o n s  offer  
m a x i m u m  p r o t e c t i o n  aga ins t  me tabo l i c  b r e a k d o w n  b y  
a m i n e  oxidase,  a n d  t h e  4 s u b s t i t u t i o n  p ro tec t s  aga ins t  
4 - h y d r o x y l a t i o n  4. 

T h e  b e h a v i o u r a l  effects  of t he  b r o m o m e t h o x y  com- 
p o u n d s  r equ i re  f u r t h e r  e luc idat ion .  

Zusammenfassung. Die n a t i v e  F luoreszenz  einiger  Me- 
t h o x y -  u n d  B r o m o m e t h o x y a m p h e t a m i n e  wurde  b e s t i m m t .  
D a  die F luoreszenz  eines Molekfils zum Tell yon  de r  
Ene rg i e  seiner  ~ - E l e k t r o n e n  abhl ingig  is t  und  die St~krke 
der  ha l l uz inogenen  Akt iv i t i i t  dieser  V e r b i n d u n g e n  in 
e iner  pos i t iven  Bez iehung  zu ih re r  H M P - E n e r g i e  s teh t ,  
wurde  die In tens i t~t t  de r  F luoreszenz  m i t  de r  St i t rke  de r  
ha l luz inogenen  A k t i v i t a t  in Bez iehung  gebrach t .  
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