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Pre l iminary  exper iments  performed on m a m m a l i a n  
l iver  ceils (guinea-pig) showed similar results, t ha t  is, 
ouabain  (6.8 • 10 -7 M) reduced cell communica t ion  by  
60% in about  10 min. 

Uncoupl ing  of hear t  cells produced by  intracel lular  
sodium inject ion was achieved more rapidly  in presence 
of ouabain.  As is i l lustrated in Figure  2 A (average f rom 
3 experiments)  the  inject ion of sodium into a Purkin je  
cell abolished the  electrical coupling in 500 sec. Exper i -  
ments  performed on the  same fibres exposed to ouabain  
(6.8 • 10-~ M) showed t h a t  the  intracel lular  sodium in- 
jec t ion caused uncoupl ing in 230 sec (see Figure  2]3 - 
average f rom 3 experiments) .  These results are p robab ly  
explained by the  build up of a larger in t racel lular  sodium 
concent ra t ion  in a shorter  period of t ime since the  ext ru-  
sion of sodium was reduced or abolished by  ouabain.  In  
bo th  s i tuat ions  the  input  resistance of the  injected cell 
was increased as is shown in Figure  2, C and D. 

S t imula t ion  of the  hear t  fibres at  a high ra te  (3 c/s) 
t ha t  is known to raise the  intracel lular  sodium concentra-  
t ion also lead to accentua ted  decrease of cell communica-  
t ion in Purk in je  fibres exposed to ouabain.  On these 
exper iments ,  the  hyperpolar iza t ion  usual ly  elicited by  
s t imulat ion at  a high rate  in normal  fibres 1~ was negligible 
or absent,  and in some exper iments  a depolar izat ion was 
found, wha t  p robab ly  con t r ibu ted  to the  reduct ion  of cell 
communica t ion  by  increasing the  inward m o v e m e n t  of 
calcium. 

In  summary,  the  results presented above  indicate  t h a t  
the  sodium p u m p  plays an impor t an t  role on the  regula- 
t ion of cell communica t ion  in hear t  muscle. These ob- 
servat ions  h ighly  suggest  t h a t  the  block of impulse con- 
duct ion caused by  cardiac glycosides in cardiac tissues, 
can be due, at  least  in part ,  to an increase in junc t iona l  
resistance. The mechanism by  which ouabain  impairs  cell 
communica t ion  in Purkin je  fibres is p robab ly  re la ted to 
the  increase of the  intracel lular  calcium conten t  t h a t  
follows the  increment  of the  in ternal  sodium concentra-  
t ion.  A similar effect of ouabain  in vent r icu lar  muscle 
has recent ly  been repor ted  by  WEIN~ART ~6. The fall of 
intercel lular  communica t ion  found in l iver  ceils exposed 
to the  glycoside seems to indicate  t h a t  the  role of sodium 
ext rus ion on main ta in ing  a high conductance  p a t h w a y  
between cells is no t  l imited to cardiac muscle. 

An impor t an t  impl ica t ion of these results is t h a t  the  
intercellular  m o v e m e n t  of ions and molecules ~7 can be 
largely reduced or abolished by  suppression of the  sodium 
pump.  The physiological  and pathological  meaning  of 
these observat ions  are obvious and requires fur ther  in- 
vest igat ion.  
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Summary. Effects  of single doses of 50 and 100 mg/kg  of TMA given i.p. were noted in male albino mice af ter  40 min  
and 21/2 h. Locomotor  ac t iv i ty  was s ignif icant ly  al tered and biochemical  tests indicated s t imula to ry  effects on adreno-  
cort ical  and ad renomedul l a ry  funct ions due to TMA. 

In  previous studies SACKLER et  al. have  inves t iga ted  
behaviora l  and endocrine effects of LSD-25 ~,~, and 
mescaline3, 4 in l abora to ry  animals  in expec ta t ion  t h a t  
per t inen t  da ta  could be obta ined concern ing  possible 
biochemical  basis in the  et iology and pa thophys io logy  of 
schizophrenias.  P~RETZ et  al. 5 first  repor ted  t h a t  a 
der iva t ive  of amphe tamine  namely  3, 4, 5 - t r imethoxyam-  
phe tamine  (TMA) was also hal lucinogenic in man  pro- 
ducing effects similar  to its close chemical,  psychomi-  
met ic  re la t ive  mescaline. Chronic in take  of amphe tamine  
has s imilar ly  been known to cause paranoid  psychoses 
in cer ta in  addicts  resembling schizophrenia s. St~ULGIN 7 
tes t ing a number  of TMA der iva t ives  among t h e m  the  
present  3 .4,5-analogue repor ted  the  drug was twice as 
ac t ive  as mescaline. The  present  inves t iga t ion  therefore 
sought  to de termine  acute  behavioral ,  b iochemical  and 
adrenal  (adrenocortical  and adrenomedul lary)  influences 
of 3, 4, 5 - t r ime thoxyamphe tamine  in male albino mice to 
observe a possible common pa t te rn  and relat ionships of 
hal lucinogenic substances.  

The compound  3, 4, 5 - t r ime thoxyamphe tamine  HCI 
(TMA) was synthesized by  the  me thod  of HEY s. To ob- 
serve acute  effects of TMA on behav ior  and endocrine 
act ivi ty ,  male  albino mice (CFW) averaging  25 g were 
ma tched  by  body  weights  into appropr ia te  tes t  and 
control  groups af ter  prior  acc l imat iza t ion  for 1 week in 
cages conta ining 4 mice per  cage. Tes t  animals  were 

injected i.p. wi th  TMA solutions at  dose levels of 50 mg/  
kg (Group A) and 100 mg/kg  (Group B). Control  mice 
received equ iva len t  inject ions of saline. 

Effects  on locomotor  ac t iv i ty  were eva lua ted  in open- 
field enclosures ~ for 0-40 min a t  5 min in tervals  in a l iquot  
groups of mice and in addi t ional  groups f rom 40 to 150 
min after  adminis t ra t ion  of the  single inject ions of TMA 
and/or  saline solutions. Al iquot  groups of tes t  and control  
mice were likewise sacrificed by  rapid  decapi ta t ion  40 min  
and 2~/2 h af ter  TMA adminis t ra t ion.  Hepar in ized  blood 
specimens were collected and assayed for p lasma glucose Q 
and cort icosterone ~~ ti ters.  The  adrenals  were excised 
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T a b l e  I. Ef fec t s  of 3 , 4 , 5 - T M A  on  l o c o m o t o r  a c t i v i t y  of ma le  mice  d u r i n g  40 ra in  

EXPERIENTIA 32/3 

G r o u p  Dose n N u m b e r  of l ines crossed  d u r i n g  5 m i n  per iods  T o t a l  
(mg/ 
kg) 0 -5  6 - 1 0  11-15  16 -20  21 -25  26 -30  31 -35  36 -40  0 -40  

G r o u p A  50 14 108.6 4- 11.8 65:1 d- 8.7 34.4 4- 5.5 3 1 . 8  4- 6.1 40,2 4- 7.8 43.9 4- 10.0 48.8 4- 8.9 62.2 4- 14.1 435.1 4- 54,3 
=k S E  

G r o u p B  100 14 91.1 4- 8.3 48.0 4- 10.9 30.0 4- 4.1 32.7 4- 4.3 41,5 4- 4.5 53.2 4- 6.0 69.5 4- 7.0 80.7 4- 8.2 446.8 4- 39,0 
4- SE 

G r o u p C  sal ine  14 82.0 4- 7.0 61.1 4- 6.4 41.6 :L 7.8 47.4 4- 6.0 4 5 , 4 4 -  8.2 45.6 4- 8.7 35.4 4- 4.2 38.4 4- 5.9 396.7 4- 36.1 
4- SE 

% differ-  
e n c e A v s C  + 32.3 + 6.5 - -  17.3 - -  32.9 - -  10.9 - -  3.7 + 37.9 + 62,0 + 9.7 
P - v a l u e  0.07 0.71 0.47 0.08 0.67 0.90 0.19 0,14 0.56 

% Differ-  
e n c e B v s C  + 11.0 - -  21.3 - -  27.9 - -  31.0 - -  8.0 + 16.7 + 96.3 + 110,2 + 12.6 
P - v a l u e  0.42 0.31 0.22 0.06 0.70 0.48 < 0.001 < 0.001 0.36 

% Differ-  
e n c e A v s B  - -  16.1 - -  26.1 - -  12.8 + 2.8 + 3.2 + 21.2 + 42.4 + 29.7 + 2.7 
P , v a l u e  0.24 0.24 0.53 > 0.90 0.89 0.43 0.08 0.27 0.86 

Tab le  I I .  Ef fec t s  of 3,4,5-T2ffA on l o c o m o t o r  a c t i v i t y  of ma le  mice  d u r i n g  40 -150  m i n  

G r o u p  Dose n N u m b e r  of l ines crossed  d u r i n g  5 m i n  per iods  
(mg/kg)  

4 6 - 5 0  5 6 - 6 0  80 -85  86 -90  110-115  116-120  140-145  146-150  

G r o u p  A 50 14 78.0 ~ 12.0 75.2 4- 11.0 74.2 ~= 10.4 71.5 4- 10.4 65.1 _u 14.7 36.5 4- 10.8 33.3 4- 11.6 25.6 4- 9.0 
4- S E  
G r o u p  B 100 14 122.9 d- 16.1 117.2 4- 16.0 133.4 ~ 12.8 116.1 4- 15.2 112.1 4- 20.6 112.1 ztx 21.2 75.1 4- 12.3 63.1 4- 9.7 
~: S E  
G r o u p C  sal ine  14 43.1 4- 8.0 26.1 • 6.6 5.6 • 2.6 5.1 4- 4.2 3.7 4- 2.3 1.6 4- 1.5 8.1 ~ 3.7 8.4 4- 4.5 
4- S E  
P - v a l u e  A vs C 0.02 < 0 . 0 0 1  < 0.001 < 0.001 < 0.001 < 0.01 0.05 0.10 
P - v a l u e  B vs C < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 
�9 P -va lue  A vs B 0.04 0.04 < 0.01 0.02 0.08 < 0.01 0.02 < 0.01 

Tab le  I I I .  Ef fec t s  of 3 ,4 ,  5-TlV[A on  p l a s m a  co r t i cos t e rone  a n d  glucose a n d  a d r e n a l  e p i n e p h r i n e  levels of ma le  mice  

G r o u p  Dose 40 m i n u t e s  21/~ h 
(mg/ 
kg) n P l a s m a  n P l a s m a  n A d r e n a l  n P l a s m a  n P l a s m a  n A d r e n a l  

cor t i eos te rone  glucose ep inephr ine  co r t i cos te rone  glucose  ep inephr ine  
(~zg/100 mi) (mg/100 ml) ([xg/100 nag) ([zg/100 ml) ([xg/100 ml) (~tg/100 mg) 

G r o u p A  50 12 5 6 . 9 1 i  2.69 8 216.62 4- 12.45 13 135.34 ~ 13.05 14 32.15 • 4,32 11 147.35 :L 8.53 14 173.49 4- 12.51 
4- S E  
G r o u p B  100 14 60.01 4- 3.88 11 200.75 4- 9.36 14 125.42 4- 7.90 13 39.90 ~ 2.78 10 158.98 4- 7.34 14 165.52 4- 11.11 
4- S E  
G r o u p C  sa l ine  14 41 .94  4- 9.33 12 169.12 • 8.52 14 148.79 4- 6.82 14 23.61 4- 2,43 13 133.26 4- 6.19 14 182.94 4- 8.93 
4- S E  
% Dif fe rence  -t- 35.7 + 28.1 - -  9.0 -t- 36.2 -l- 10.6 - -  5.2 
A v s  C 
P - v a l u e  < 0.001 < 0.001 0.36 0.10 0.19 > 0.90 
% Difference  + 43.1 + 18.7 - -  15.7 + 69.0 + 19.3 - -  9.5 
B v s C  
P - v a l u e  < 0,001 0.02 0.04 < 0.001 0.01 0.78 
% Dif ference  + 5,4 - -  7.3 - -  7.3 + 24.1 + 7.9 - -  4.6 
A v s  B 
P-value 0.53 0.31 0.52 0.16 0.32 0.88 
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and similar ly assayed for measurements  of adrenal  
epinephri~le levels 11. 

T ~ 1 9  : i  presents  the  locomotor  ac t iv i ty  in terms of 
number  of lines crossed by  the  tes t  and control  mice a t  
5 min intervals  dur ing the  0-40 min period, I t  is apparen t  
t h a t  dur ing the  first 5 min, TMA ini t ia l ly  caused a 
t r ans i to ry  s t imula t ion  of locomotor  ac t iv i ty  followed by  
decreased ac t iv i ty  which tended to be most  marked  dur ing 
the  16-20 min period. None of the  a l tera t ions  were 
s ta t is t ical ly  significant  by  S tudent ' s  t-test procedures 12, 
a l though p-values  were low wi th  both  doses dur ing the  
16-20 min period (Group A - 0.08; Group B - 0.06). 

Thereafter ,  reveal ing fur ther  relat ionships to dosage, 
inh ib i tory  effects on locomotor  ac t iv i ty  declined and a t  the 
31-35 and 36-40 min periods signif icant  increases were 
observed in the  locomotor  act ivi t ies  of the  100 mg/kg  
t rea ted  mice. Corol lary increases induced by  the  50 mg/kg  
dose at  those periods were not  s ta t is t ica l ly  significant. I t  
should be noted t h a t  eva lua t ion  of to ta l  locomotor  ac t iv i ty  
dur ing the  0-40 min period would no t  have  indicated the  
var ious changes in the  locomotor  ac t iv i ty  pa t te rns  of the  
TMA-t rea ted  mice since the  summed  effects in bo th  tes t  
groups revealed increases in locomotor  ac t iv i ty  which 
were no t  s ta t is t ical ly  signif icant  for the  to ta l  40 rain 
period. 

In  contrast ,  cont inued eva lua t ion  of the effects of the 
hal lucinogenic agent  TMA on locomotor  ac t iv i ty  of 
different  populat ions  of tes t  vs. control  mice af ter  40 min 
to 21/2 h intervals ,  demons t ra ted  consistent  and in general  
significant  increases in the  subsequent  locomotor  ac t iv i ty  
of both  tes t  groups wi th  the  ~00 mg/kg  dose causing 
s ignif icant ly greater  increases than  even the  50 mg/kg  
dose. Table  I I  presents  some representa t ive  samplings of 
locomotor  ac t iv i ty  pa t te rns  observed a t  5 min periods 
dur ing the  40 min  to 2~/~ h post- inject ion and observa-  
t ion periods. I t  should be noted t h a t  at  80 min and there-  
after,  the  locomotor  ac t iv i ty  of the  control  group had 
declined considerably due to the  generalized lesser ac t iv i ty  
in the  control  group. Thus, 11 of the  control  mice during 
the  80-85 rain period were re la t ive ly  inact ive,  assuming 
quie t  and rest ing postures as compared  to 7 in Group A 
(50 mg/kg) and 1 in Group B (100 mg/kg).  These findings 
would indicate  t h a t  TMA signif icant ly  s t imula ted  loco- 

motor  ac t iv i ty  during the  40-150 min observat ion  period 
and appeared to a t t a in  peak  levels at  the  80-85 rain 
in te rva l  suggest ing an amphetamine- l ike  effect  on loco- 
motor  act ivi ty .  

Table  I I I  presents  p lasma cort icosterone and glucose as 
well as adrenal  epinephrine levels of the  tes t  and control  
groups sacrificed af ter  40 min and 21/2 h. I t  is ev iden t  t ha t  
a t  40 min bo th  doses caused significant  increases in 
p lasma cort icosterone and glucose values. Al though 
decreases were observed in adrenal  ca techolamine  t i ters  
of bo th  tes t  groups, a significant  reduct ion  in adrenal  
epinephrine was only caused by  the  higher  dose. 

Af te r  21/2 h, pers is tent  increases were still  ev iden t  in 
p lasma cort icosterone and glucose tes t  group levels bu t  
only the  100 mg/kg  dose showed a s ta t is t ical ly  significant  
increase. In  contrast ,  none of the  decreases in adrenal  
epinephrine induced by  bo th  doses at 21/2 h were s tat is t i -  
cal ly significant.  Ind ica t ive  of the  greater  ac t iv i ty  of the  
higher  dose, the percent  changes caused by  the  100 mg/kg  
dose in glucose, cor t icosterone and epinephrine were 
approx ima te ly  2 t imes  greater  t han  the  percent  changes 
evoked by  50 mg/kg,  a l though the  differences be tween  
Groups A and B were not  significant.  

I t  is apparen t  t h a t  acute  adminis t ra t ion  of 3,4, 5-tri- 
m e t h o x y a m p h e t a m i n e  in the male mice produced s t imu-  
l a to ry  effects on adrenocort ical  and adrenomedul la ry  
act ivi t ies  causing respect ive release of cort icosterone and 
epinephrine.  The  adrenocort ical  effects resemble actions 
of non-specific stress agents  s imilar ly noted  in our prior  
LSD-251, 2 and mescaline a, ~ invest igat ions.  The  significant  
increase in p lasma glucose is likewise in accord wi th  non- 
specific stress reactions and reports  t h a t  adrenal  catechol-  
amine release s t imulates  hyperg lycemia lK In  conclusion, 
3, 4, 5-TMA evoked signif icant  a l tera t ions  in locomotor  
ac t iv i ty  and s t imula ted  adrenal  act ivi ty .  
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An A m n e s i c  Effect of B e n z o d i a z e p i n e s  in Rats? 
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Summary. In  rats, benzodiazepines seem to induce some amnesia  as reported in man. This effect is apparen t  dur ing 
the learning of bo th  noxious events  and ext inc t ion  only if the  rats  are under  the  drug influence during the condi- 
t ioning session. 

I t  has recent ly  been repor ted  t h a t  d iazepam 1-8, a 
benzodiazepine der ivat ive ,  has an amnesic effect in man. 
Al though  such an ac t iv i ty  has never  been demons t ra ted  
in animal  studies, i t  could contr ibute  to the  effect of 
benzodiazepines in some exper imenta l  procedures.  In  
animals  given chlordiazepoxide prior  to learning a con- 
di t ioned emot ional  response (CER), no behavioura l  in- 
hibi t ion was seen when a fur ther  condi t ioned s t imulus 
appeared 4, 5. This  effect does not  seem to result  only  f rom 
a s ta te -dependent  learning ~,~, bu t  i t  could be explained 
by  the  a t t enua t ion  of the  condi t ioning propert ies of the  
shock, since chlordiazepoxide has been shown to modi fy  
pain  sensi t iv i ty  or the  emot ional  s ta te  elicited by  pain 6. 

In  a similar  protocol  of C E R  we have  examined  the  
effect of 3 benzodiazepines (lorazepam, d iazepam and 
chlordiazepoxide) and 1 neurolept ic  (chlorpromazine) on 
behavioura l  inhibi t ion by  adminis ter ing these agents  be- 
fore the  learning phase (protocol A). In  order to tes t  if 
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