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ar-treated group MDA was decreased by 22.3% (p<
0.01), which attests to probable antioxidant proper-
ties of the drug.

Thus, in our experiments mebicar exhibited a
beneficial combination of adaptogenic, hypolipi-
demic, and, probably, antioxidant effects.

REFERENCES

1. A. N. Gansburgskii, P. P. Potapov, V. V. Altukhaeva, and M.
A. Degtyareva, Kardiologiya, No. 3, 78-81 (1990).

2. T. M. Lobova, Kosm. Biol.,, No. 5, 32 (1973).

3. A. L. Myasnikov, Klin. Med., 34, No. 6, 65 (1956).

4. N. F. Stal’naya and M. T. Garshivili, in: Modern Methods in

Biochemistry [in Russian], Moscow (1977), pp. 66-68.

5. T. S. Tagirova, S. V. Feiskhanova, 1. E. Zimakova, and R. R.
Salikhova, Proceedings of the Republic Diagnostic Center [in
Russian], Kazan-Nizhnekamsk (1994), pp. 124-125.

6. V. V. Tyavokin, in: Hypodynamics and Cardiovascular Pathol-
ogy [in Russian}, Saransk (1975), p. 215.

7. ”A unified method of determining of lipid phosphorus after
protein precipitation with trichloroacetic acid,” in: Laborato-
ry Methods in Clinical Practice [in Russian], Moscow (1987),
pp. 272-273.

8. P. 8. Khomulo and 1. P. Zharova, Byull Eksp. Biol. Med., 74,
No. 7, 17-19 (1972).

9. P. S. Khomulo and I. P. Zharova, Kardiologiya, No. 10, 78-
85 (1977). '

10. A. Hevia, J. S. Serrano, and A. Femandez, Rev. Pharmacol.
Clin. Exp., 4, No. 4, 353-357 (1987).

11. H. G. C. Wong, G. Leo, T. Sherif Hassen, and Lhuang
Hanzhong, Arteriosclerosis, 9, No. 5, 773 (1989).

Antidepressive Effect of O-p-Chloroethyl-para-
N-Dimethylphosphinylacetic Acid (Amphazide)

I. 1. Semina, A. Z. Baichurina, and R. S. Garaev

Translated from Byulleten’ Eksperimental’noi Biologii i Meditsiny, Vol. 121, No. 5, pp. 538-540, May, 1996

Original article submitted March 16, 1995

The antidepressive effects of O-p-chloroethyl-para-N-dimethylphosphinylacetic acid (am-
phazide) are demonstrated on CBWA tetrahybrid male mice using the “behavioral de-
spair” and “conditioned helplessness” models. The pharmacological effect of a course of
amphazide appears more rapidly than that of the tricyclic antidepressant melipramine.
The serotonin-positive activity of amphazide manifests itself, in particular, in a height-
ened reaction of stressed mice to injection of 5-hydroxytryptophan.
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The creation of new, highly effective antidepressants
without marked side effects calls for exploiting orig-
inal chemical classes. Of particular interest in this
connection are the organophosphorus compounds
without intrinsic anticholinesterase activity, among
which neurotropic drugs [2], including antidepres-
sants [1], are found.

The present study evaluates the antidepressant
properties of O-p-chloroethyl-para-N-dimethylphos-
phinylacetate hydrazide (amphazide).

Kazan State Medical University

MATERIALS AND METHODS

The experiments were carried out on inbred male mi-
ce, CBWA tetrahybrids, weighing 19-22 g. Antidepres-
sant activity was assessed using the “behavioral des-
pair” [5,9} and “conditioned helplessness” [§8] models.

In the “behavioral despair” model, amphazide
(90 mg/kg) was injected intraperitoneally 40 min
before testing and then once a day during 10 days,
and 24 hours after the last injection the animals
were tested again.

In the model of “conditioned helplessness” the
total time of escape delay and the total number of
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Fig. 1. Effect of amphazide on the duration of immobilization in
mice in the "behavioral despair” test. 1) control; 2) amphazide
(90 mg/kg) singly; 3) amphazide (90 mg/kg) for 10 days; *p<0.05.

nonexecuted reactions were determined for sub-
chronic daily intraperitoneal administration of am-
phazide (90 mg/kg), or the reference drugs meli-
pramine (7 mg/kg) and pyrazidole (10 mg/kg). Con-
trol animals exposed (control 2) or not exposed
(control 1) to unavoidable aversive stimulation were
injected with twice-distilled water in the same vol-
umes. To elucidate the role of serotoninergic proc-
esses in the mechanism of action of these drugs, on
day 12 of treatment in this model all animals were
intraperitoneally injected 5-hydroxytryptophan (5-
HTP, 300 mg/kg) and after 20 min the number of
“nods” was counted during 5 min [6].
The data were processed statistically [3].

RESULTS

A single injection of amphazide had no effect on
the parameters of “behavioral despair”, while a
course of 10 injections shortened the duration of
standstill periods (Fig. 1). This phenomenon as a
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manifestation of an antidepressive effect is consist-
ent with the view that antidepressive activity can
best be established with chronic (not single) admin-
istration of the agents [4]. Moreover, for one-time
administration of antidepressants this test is espe-
cially sensitive to the norepinephrinergic component
of their action, while the agents activating predom-
inantly the serotoninergic system do not reduce the
duration of immobilization.

Evaluation of the relative rate of development
of the effects of amphazide and the reference drugs
in the model of “conditioned helplessness” revealed
some differences between these agents (Table 1).
The animals preliminarily exposed to unavoidable
stress demonstrated a reliable escape deficit in the
next (after 24 hours) testing in a shuttle box, a def-
icit which persisted in subsequent testings on days
6 and 12.

When injected one time, none of the drugs
shortened the escape latency, and only amphazide
increased the number of accomplished escape reac-
tions to the level observed in control 1.

The 6-day treatment with amphazide reliably
improved all behavioral parameters, which did not
differ from those in control 1, whereas pyrazidole
reduced only the escape latency, and melipramine
was ineffective. On day 12 of the experiment all
behavioral parameters returned to normal not only
in the amphazide-treated group, but also in the
groups treated with the reference drugs. Thus, am-
phazide has the shortest latency of antidepressive
action among the studied drugs.

An injection of 5-HTP markedly reduced the
number of nods in stressed animals (control 2) in
comparison with intact mice (control 1). This is in
conformity with data on the pathogenetic role of the
serotoninergic system in the development of behav-
ioral disturbances in this model. Amphazide, pyrazi-
dole, and melipramine not only restored the state
of the serotoninergic system to the initial level, but

TABLE 1. Effect of Amphazide, Melipramine, and Pyrazidole on Escape Parameters in Mice Subjected to Preliminary Unavoidable Stress in

the “Conditioned Helplessness” Model (Mm)

Single administration

6-day administration 12-day administration

Group Dose, mg/kg

escape
deficit, %

mean escape
latency, sec

escape
deficit, %

mean escape
latency, sec

escape
deficit, %

mean escape
latency, sec

17

“AmphaZIde

Pyrazidole

10.1+1.3

12.121.56

13.6+1.1

16

17

¥ ‘:'%
147 8.040 6™

10.041.4**

Note. p<0.05: *in comparison with control 1 (nonstressed animals), **in comparison with control 2 (stressed animals).
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Fig. 2. Effect of amphazide, melipramine, and pyrazidole on the
effects of 5—hydroxytryptophan (5—HTP) in mice exposed to
unavoidable stress stimulation in a model of “conditioned
helplessness”. C: control; S: stressed mice+5—HTP; I} stressed
mice+ amphazide+5—HTP; 2) stressed mice+ melipramine+ 5—
HTP; 3) stressed mice+ pyrazidole+5—HTP; p<0.05: “in
comparison with the control; *"in comparison with stressed mice.
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even increased the number of nods in comparison
with the nonstressed animals (Fig. 2).

Thus, amphazide exhibits an antidepressive ac-
tivity comparable with the effects of the standard
antidepressants melipramine and pyrazidole. An
advantage of this drug is a more rapid development
of the antidepressive effect. The serotonin-positive
component is demonstrated to play a role in the
realization of this effect.
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