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digoxin into guinea pigs increases the K content of
the ventricles and serum. Toxic doses produce a
further rise in serum K whereas the amount of K in
the ventricles does not differ significantly from that
of untreated animals.

Intravenous infusion into guinea pigs of KCl
solution (8-4~134 mM) simultaneously with digoxin
(96 pg/ml) fails to influence the lethal dose of
digoxin, but with 268 mM solution of the salt the
lethal dose of digoxin is decreased ten-fold.

The time of onset of the positive inotropic
response of the isolated right ventricle of the guinea
pig, stirnulated electrically, to a toxic dose of digoxin
is not influenced when the KCI concentration of
the bathing fluid is raised from 3-6 to 135 mM,

The rate of increase of the amplitude of contrac-
tion is markedly reduced but the maximum attained
is unaltered and the life of the ventricle is greatly
prolonged.

The duration of the therapeutic action of digoxin
in the failing heart-lung preparation of the guinea
pig is increased if the K content of the circulating
fluid is increased from 5:6 to 6:1 mM, but consider-
ably decreased when it is raised to 12-1 mM.

These data suggest that: (1) the extracardiac
tissues are more sensitive than the myocardium to
the action of digoxin on K flux. and (2) that K,
depending on its concentration in the heart, can
increase or decrease the cardiotoxicity of digoxin.

45 Pharmacology of Chlordiazepoxide (Librium)

and Analogues. L. O. Rawnparr and B.
Karrerr (U.S.AL)

Chlordiazepoxide (Librium] is the first member
of a new chemical class of compounds which has
shown unique taming effects in animals®’ and
powerful anti-anxiety effects in human subjects.*®
Other pharmacological effects first observed in
animals and later confirmed in human subjects
include anticonvulsant activity and muscle relaxant
effects at low doses, with sedative effects and
appetite-stimulating effects at high doses.  Certain
pharmacological effects which were minimal in
animal tests were also minimal in human subjects
including effects on blood pressure, heart rate and
autonomic nervous system.

Analogues  of chlordiazepoxide (7-chloro-2-
methylamino-5-phenyl-3H-1:4-benzodiazepine  4-
oxide hydrochloride) showed a similar type of
activity in muscle relaxant and anticonvulsant tests.
Screening tests include the inclined screen test in
mice, the fighting mouse test,'® the anti-strychnine
test and the gross behaviour test in cats, Benzo-
diazepines having activity of interest include
7-chloro-1-methyl-5-phenyl-3H-1 :4-benzodiazepin-
2(1H)-one: 7-chloro-2-oxo-5-phenyl-1:2-dihydro-
3H-1:4-benzodiazepine 4-oxide; 5-phenyl-7-
trifluoro-methyl-3H-1 :4-benzodiazepin-2(1H)-one;
7-chloro-2-oxo-5-phenyl-1:2-dihydro-3H-1:4-ben
zodiazepine; 7-chloro-5-{2-chlorophenyl)-3H-1:4-
benzodiazepin-2{1H)}-one and 7-nitro-3-phenyl-3H-
1:4-benzodiazepin-2{1H}-one.
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46 The Effects of Ethanol and Chlordiazepoxide

in Altering Autonomic Responses Evoked
byIsocortical and Paleocortical Stimulation.
M. N. Carrory, jr.. E. C. Horr, J. F. KeLL, JR.
and C. G. Suter (U.5.A..

Unipolar stimulation of the anterior sigmoid
gyrus (1), limbic lobe (II), hypothalamus (11I),
N. Von Bechterew (IV), amygdala (V), and central
gray (VI) loci in flaxedilized cats evoked pressor
responses, cardiac arrhythmias (nodal and ventricu-
lar extrasystoles and ventricular tachycardia with
indications of coronary insufliciency)., mydriasis
and striking inhibition of mobility of the pyloric
sphincter and ileum. Salivation was elicited from
subcortical loci 1T, 111, IV and \'1, and retraction of
the nictitating membranc was noted from 1, 111 and
V1. Lacrimation was not observed from any of the
areas studied.

The intravenous administration of chlordiaze-
poxide {10-20 mg/kg) elicited a transient hypo-
tention and slight bradycardia whereas 10 per cent
cthanol (3 ml/kg, i.v.) produced increased pyloric
mobility and slight to marked alterations in the
electrocardiogram. Chlordiazepoxide greatly at-
tenuated pressor responses (rom all brain areas
studied whereas ethanol exerted weak anti-pressor
effects in areas I, II and strong blocking action
against central stimulation of III. Centrally-
induced cardiac arrhythmias were completely
blocked by chlordiazepoxide in loci 1I and V
whereas ethanol partially attenuated the response
only from II. Neither compound showed any
activity against centrally evoked salivation, mydri-
asis or gastrointestinal inhibition.

Inasmuch as chlordiazepoxide lacks the un-
desirable side effcets of ethanol, its prophylactic
potential against centraliy-induced arrhythmias and
pressor responses merits intensive investigation.

47 Effects of Chlordiazapoxide (Librium) and

Other Psychopharmacological Agents on
“Fixated” Behaviour in Rats. W. T.
Liserson, A. Karka and E. Scawartz (U.S.AL).

Effects of various therapies were investigated on
fixation rats'? with regard to: (1) motor co-
ordination; (2) sensory and symbolic discrimin-
ation and speed of their acquisition; (3) reaction
times to stimuli during approach, avoidance or
escape behaviour; (4} variability of behaviour;
(5) compulsive rigidity; and (6) variety of patterns
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of learning. While forced guidance may, none of
the tested drugs or electric shock therapy has
“cured” rats once fixated behaviour became estab-
lished. At high doses (I mg/kg} LSD,; blocks
goal-directed behaviour. Chlorpromazine, reser-
pine and meprobamate suppress avoidance and
reduce escape. In higher dosages, they also slow
down learning and depress approach behaviour.
Before establishment of fixation, i.e. during the
training period, high doses of tranquilizers prevent
fixation in 20-35 per cent of cases.  Barbiturates in
doses sufficient to affect avoidance interfere with
motor behaviour. MOA inhibitors and related
agents (iproniazid, amphetamine, Tofranil and
Catron) quicken the approach reactions and, in high
doses, increase the rate of avoidance behaviour, but
do not significantly affect fixation. Chlordiaza-
poxide (Librium) differs from previous drugs.
Although it induces docility, it shortens reaction
time of both avoidance and approach to a greater
degree than MAO inhibitors. The bchaviour
becomes very variable, and Librium given during
training period prevents fixation in 50 per cent of
the rats. Moreover, Librium fosters learning and
the effects of guidance and reduces latency times,
while most of these were inhibited by chlorproma-
zine. Thus, although Librium affects fixation
prophylactically in greater percentage of cases than
other drugs employed, it does not cure established
fixation.
1. Liserson, Ferpman and Arnen (1939), Newro-
psychopharmac., 1, 351; (1959), 7. Neuropsych., 1,
17.

On Mechanism of the Antidepressant Action
of Imipramine. F. Surser and B. B. Bropie
(U.S.A.).

The potent antidepressant effect of the iminodi-
benzyl derivative imipramine is clinically estab-
lished. Pharmacologically, the drug exerts weak
chlorpromazine-like actions in normal animals and
men. None of the screening procedures currently
used would suggest this drug to be an antidepressant
drug. The antidepressant action of imipramine
becomes dramatically evident in studies which show
that it prevents in rats and dogs the depression
{chronic pretreatment) and increased central para-
sympathetic activity (single dose) evoked by
reserpine or a synthetic benzoquinolizine (RO-4
1284). However, imipramine does not prevent
the action of chlorpromazine. Studies of the
physiological disposition of imipramine indicate
that the drug acts through a metabolic product,
monomethyl norimipramine. This compound is
much more active in blocking reserpine or RO-4
1284; furthermore, it shows, in contrast to imipra-
mine, no delay in its action. It not only prevents
the action of reserpine or RO-4 1284 but actually
reverses it, the animals displaying considerable
hyperactivity. Neither imipramine nor its meta-
bolite block monoamine oxidase; they do not

increase levels of brain serotonin and norepine-
phrine or prevent reserpine and RO-4 1284 from
releasing brain amines. The possibility that
imipramine or its metabolite reveal their anti-
depressant action by blocking free serotonin will be
discussed.

49 Unusual Central Depressant Properties of a

New Piperidine Compound. T. B. O’DeLL,
M. D. Narow1 and J. H. Mirsky (U.S.AL).

One approach to the study of the complexities of
the central nervous system and its functions is
through the use of new pharmacodynamic tools.
Such tools might be developed by the investigation
of properties of new compounds having novel or
unusual chemical structures. Analysis of the
responses obtained with novel compounds, coupled
with known actions of standard drugs, could well
provide new leads toward a better understanding of
the functioning of the central nervous system.

A series of new piperidine derivatives has been
investigated using a battery of standard pharma-
cological testing procedures. An unusual combin-
ation of effects on the central nervous system has been
revealed from these studies. One compound, in
particular, 4-(3-indolylethyl}-l-phenethylpiperidine
hydrochloride demonstrated strong  analgesic
activity comparable to that found with morphine,
and could also produce a tranquilizing effect which
resembled that produced by reserpine. These
effects could be separated dose-wise with analgesic
activity being apparent at doses below those
required to induce the tranquilization responses.
True sedative effects (i.e. sleep} could not be in-
duced regardless of the magnitude of the dosc
administered. The duration of these responses,
especially the tranquilizing action, was very pro-
longed and was a function of the dose employed.
Thus, compared to the actions on the central
nervous system of known drugs, this new compound
appears to possess a unique combination of pro-
perties.

50 Influence of a New Group of Tranquillizers,

Derivatives of Dibenzosuberene, on the
Central Nervous System. Z. Vorava, ].
MeTtviovA and M. SouskovA (Czechoslovakia).

In the group of 16 new dibenzosuberane and
dibenzosuberene analogues of chlorprothixenc,
intcresting correlations between the chemical struc-
ture and pharmacological effect on the central
nervous system were found. Tests on prolongation
of thiopental anaesthesia, rotating rod, depression
of the body temperatures, anti-pentazol action and
tentative conditioned reflexes revealed that the
double bond in the middle ring of dibenzosuberane
increased the tranquillizing activity. Further rise
of the activity was produced by the introduction of
chlorine in the position two of the cycle.  The most
promising drugs of this type were chloroheptadiene
and chloroheptatriene.



