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Introduction. Neuropathic pain and itching accom-
pany diabetes mellitus and chronic renal failure. The re-
lationship of mental disorders of a depressive and anxi-
ety nature with chronic pain and itching syndromes has
been clinically proven. For such patients, psychotropic
drugs are recommended that have their own analgesic
and antipruritic efficacy due to interaction with second-
ary targets in the central nervous system. One of these
targets is postsynaptic ionotropic NMDA glutamate re-
ceptors of the type involved in the transmission of pain
signals.

Methods. A comprehensive chemical-pharmacolog-
ical approach, including electrophysiological and mod-
el methods, clinical testing.

Results. Inhibition of NMDA-receptor, leading to
the relief of pain and itching by psychotropic drugs, oc-
curs according to the potential-and magnesium-depen-
dent mechanism. The molecular model of the produc-
tive interaction of psychotropic molecules with the
NMDA receptor has been constructed, the structural
criterion for the selection of effective drugs has beens
created: V-shaped group of aromatic rings and a posi-
tively charged amide group at a distance of 5A. Psycho-
tropic drugs with analgesic and antipruritic efficacy

have been identified, adjuvant therapies have been cre-
ated and clinically confirmed for patients with diabetes
mellitus and chronic renal failure using antidepressants
mianserin, tianeptine and atomoxetine; and also for pa-
tients with diffuse total pruritus syndrome based on the
antidepressant trittiko and antipsychotic chlorprotixen.

The target of pain therapy is also the sodium-calci-
um exchanger (NCX), which plays a key role in the pro-
cess of calcium-dependent inactivation of NMDA re-
ceptors. The advantage of the target is that, unlike ion
channel blocking, which has strong side effects, the reg-
ulation at a finer level via NCX is less traumatic.

Conclusions. The results obtained allowed to explain
the better tolerance of amitriptyline compared to desip-
ramine by the fact that amitriptyline at therapeutically
relevant doses affects the ionic conductivity of the
NMDA receptor indirectly through interaction with the
NCX, without blocking the NMDA-receptor channel,
and desipramine at low therapeutic concentrations di-
rectly blocks the receptor.

Supported by RFBR18-015-00023, the State assign-
ment (AAAA-A18-118012290427-7).
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