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Antineurotic Effect of the Hydrazide
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An novel organophosphorus compound, the hydrazide of O-f-chiorethyl-para-N-dimeth-
ylaminophenyl-phosphinylacetic acid (amphasid), was found to be an antineurotic agent.
Amphasid restored exploratory activity in rats according to the open field test in exper-
imental neurosis, raised the brain level of RNA and DNA lowered by stress, and re-
duced the concentration of malonic dialdehyde in the brain cortex of neurotized rats.
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The increasing incidence of neurotic disorders which
are among the most universal and least specific syn-
dromes in relation to other mental diseases [2] calls
for the creation of draugs which will act on different
pathogenetic components of the neurosislike states.
For clinical use it is important to have a prepara-
tion which combines tranquilizing and antidepres-
sive properties [2].

Combination of these two features is reported
-in hydrazines of phosphorylated carbonic acids,
among them in the derivative of their phosphaben-
zide [1,3,4]. This may be due both to the presence
of a phosphorus atom in the molecule [16] and to
the existence of a hydrazide group which imparts
psychotropic activity to the compounds [5]. This
warrants further elaboration of psychotropic drugs
based on the above family of organophosphorus
compounds. Amphasid, the hydrazide of O-B-chlo-
rethyl-para-N-dimethylaminophenyl-phosphinylace-
tic acid, is a new representative of hydrazides of
phosphorylated carbonic acids.

The aim of the present investigation was to
study the antineurotic effect of amphasid.

Kazan State Medical University (Presented by P. V. Sergeev, Member
of the Russian Academy of Medical Sciences)

MATERIALS AND METHODS

The antineurotic activity of amphasid in a dose of 100
mg/kg and of the preparations of comparison sedux-
en (1.5 and 5 mg/kg) and melipramine (10 mg/kg)
was assessed on 100 male Wistar rats using a model
of chronic neurotization [9]. The behavioral reaction
in the open field test was studied. The preparations
were administered in the following two regimes: in a
protective regime, daily for 15 days immediately af-
ter each stressing procedure, and in a “treatment”
regime, during 7 days after completion of the 15-day
neurotization. Testing in both regimes was performed
24 h after the last administration of preparations, af-
ter which the rats were decapitated. The relative ad-
renal mass was determined. Accumulation of lipid
peroxidation products in the brain cortex was estimat-
ed according to the reaction with 2-thiobarbituric acid
[7] and the level of nucleic acids (RNA and DNA)
was measured as described elsewhere [8].

The results were treated statistically using Stu-
dent’s 7 test.

RESULTS

Stable changes of the behavioral reaction in the
open field test (Table 1) were noted in the form of
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TABLE 1. Effect of Amphasid, Seduxen, and Melipramine Administered in a “Protective” Regime on the indexes of Rat Behavior in the Open
Field Test 24 h after Completion of the Neurotization Cycle (Mtm)

Index of behavior during 3 min

Group of animals

control 1 control 2 neqrotiza- neurotizati- | neurotizati- | neurotizati-

. . + i

(intact) (neurotized) an:g)r?asid o???:;;fgn’ on; 5237:5 " on+r;r:§2pra
Horizontal activity
(number of lines crossed) 13.4%1.5 6.3+1.6* 7.120.8 6.6+1.5 13.0£2.3* 4.1+0.9
Vertical activity (number of rearings) 10.320.9 4.4+1.1* 5.1+0.9 6.4:1.4 8.7+1.5** 2.9+1.0
Number of holes explored 5.9+0.8 1.5£0.6 1.9£0.5 2.1x0.4 6.6x1.1** 1.5£0.5
Number of defecations 1.4+0.7 3.9+0.7* 2.2+0.9 2.4+0.8 2.0£0.4** 5.1x1.2
Increase in weight, g +10.0 -11.8* -2.5** -5.7 -3.5** -12.5
Relative mass of adrenals 0.18+0.01 0.22+0.01* | 0.18+0.01** | 0.18+0.01** | 0.17+0.01* | 0.16£0.01**
Malonic dialdehyde content, umol/kg 28.7£2.7 67.1£13.6* | 27.2+2.4* 29.0+2.9* | 26.4+2.1** 44 1131

Note. Here and in Table 2: p<0.05: *compared to controf 1; **compared to control 2.

TABLE 2. Content of Malonic Dialdehyde and Nucleic Acids in the Brain Cortex in the Neurotized Rats after “Treatment” with Amphasid, Seduxen,

and Melipramine (Mtm)

Group of animals
Index o o o
control 1 control 2 neurotization+ | neurotization+se-| neurotization+
(intact) (neurotized) amphasid duxen, 1.5 mg/kg| melipramine
Malonic dialdehyde content, pmol/kg 31.8¢1.7 45.5+4.7* 31.6£1.3* 32.7£1.9* 40.9+4.3
DNA content, mg% 6.130.6 4.6+0.1* 7.6£0.7* 6.3x0.8" 5.0£0.9
RNA content, mg% 16.0+1.0 10.0+1.0* 14.220.3** 15.7£0.9* 11.6+1.2

inhibition of exploratory motivation in the control
group after the 15-day neurotization. Body weight
loss, hypertrophy of the adrenal glands, an increase
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Fig. 1. Total indexes of exploratory activity of neurotized rats in
the open field test after 7-day “treatment” with amphasid,
seduxen, and melipramine. C: control 1 (intact); N: control 2
(neurotized); 1) neurotization+amphasid; 2) neurotization+
seduxen (1.5 mg/kg); 3) neurotization +melipramine. I} number
of holes explored; II) number of rearings; III} number of lines
crossed; p<0.05: *compared to control 1, “"compared to control 2.

of the malonic dialdehyde level in the brain cortex,
and a decrease of the RNA and DNA content were
found in this group.

Amphasid and seduxen at 1.5 mg/kg adminis-
tered in the protective regime did not influence the
behavioral reactions in the open field test (Table 1)
but somewhat lowered the other indexes of neuro-
sis as follows: the animals lost less weight, the rela-
tive mass of the adrenal glands did not differ from
that in the intact animals, and the malonic dialde-
hyde level was 55% below the control.

Seduxen in a dose of 5 mg/kg prevented the
development of neurosis but caused a number of
undesirable effects, such as muscle weakness, ata-
xia, and, after 2 weeks of administration, the ap-
pearance of aggressiveness and excitation.

Melipramine in the dose studied was ineffec-
tive against experimental neurosis.

Administration of distilled water to control rats
in the “treatment” regime during one week did not
induce a spontaneous restoration of the alterations
induced by neurosis.

The administration of only amphasid or sedux-
en (1.5 mg/kg) to the neurotized rats for 7 days in-
creased horizontal, vertical, and exploratory activi-
ty (Fig. 1). Both preparations lowered the elevated



I. I. Semina, A. Z. Baichurina, and R. S. Garaev

level of malonic dialdehyde and restored the RNA
and DNA content in the brain cortex (Table 2).

Thus, amphasid in both the protective and “the-

rapeutic” regimes of use showed an antineurotic
effect comparable to the effect of seduxen in a dose
of 1.5 mg/kg (the maximal dose causing no side-
effects), restoring motor-exploratory activity and
normalizing the somatic and metabolic shifts.
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