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ǗȢțȘșȝȥȦȖȜș ȔȟȞȢȗȢȟȓ ȖȢ ȖȤșȠȓ ȕșȤșȠșȡȡȢȥȦȜ 
ȣȤȜȖȢȘȜȦ Ȟ ȤȔțȖȜȦȜȲ ȥȣșȪȜȨȜȫșȥȞȜȩ ȡȔȤȧȬș-
ȡȜȝ Ȗ ȤȔțȖȜȖȔȲȭșȠȥȓ ȢȤȗȔȡȜțȠș, ȢȕȮșȘȜȡȓșȠȯȩ Ȗ 
ȣȢȡȓȦȜș ȨșȦȔȟȰȡȯȝ ȔȟȞȢȗȢȟȰȡȯȝ ȥȜȡȘȤȢȠ (ǩǕǦ), 
ȖȩȢȘȓȭȜȝ Ȗ «ȥȣșȞȦȤ ȔȡȢȠȔȟȜȝ ȣȟȢȘȔ, ȖȯțȖȔȡ-
ȡȯȩ ȔȟȞȢȗȢȟșȠ» (fetal alcohol spectrum disorders, 
FASD) [61]. ǫșȟȰȲ ȡȔȥȦȢȓȭșȗȢ ȢȕțȢȤȔ ȓȖȜȟȜȥȰ 
ȥȜȥȦșȠȔȦȜțȔȪȜȓ Ȝ ȔȡȔȟȜț ȢȣȧȕȟȜȞȢȖȔȡȡȯȩ ȘȔȡȡȯȩ 
Ȣ ȤȔțȡȢȢȕȤȔțȡȯȩ ȠȢȤȨȢȟȢȗȜȫșȥȞȜȩ ȡȔȤȧȬșȡȜȓȩ 
Ȗ ȠȢțȗȧ ȟȲȘșȝ Ȝ ȚȜȖȢȦȡȯȩ, ȣșȤșȡȒȥȬȜȩ ȔȡȦșȡȔ-
ȦȔȟȰȡȢș ȖȢțȘșȝȥȦȖȜș ȔȟȞȢȗȢȟȓ: ȢȦ ȔȡȔȦȢȠȜȫșȥȞȜȩ 
ȘȢ ȥȧȕȞȟșȦȢȫȡȯȩ Ȝ ȠȢȟșȞȧȟȓȤȡȯȩ.

ƦƹǉǌǑƾǆǁǘ ǆƾǂǉǇƻǁǀǌƹǄǕǆǔǎ ǈƹǉƹǅƾǋǉǇƻ

ǤȢȥȟș ȣȤșȡȔȦȔȟȰȡȢȗȢ ȖȢțȘșȝȥȦȖȜȓ ȔȟȞȢ-
ȗȢȟȓ ȡșȝȤȢȖȜțȧȔȟȜțȔȪȜȓ ȥ ȣȢȠȢȭȰȲ ȠȔȗȡȜȦȡȢ-
ȤșțȢȡȔȡȥȡȢȝ ȦȢȠȢȗȤȔȨȜȜ (ǡǥǧ) ȖȯȓȖȟȓșȦ ȥȢȞȤȔ-
ȭșȡȜș ȢȕȮșȠȔ ȠȢțȗȔ Ȝ ȘșțȢȤȗȔȡȜțȔȪȜȲ ǫǢǦ ȧ 
ȘșȦșȝ. ǤȤȜ ȱȦȢȠ ȢȕȡȔȤȧȚȜȖȔȲȦȥȓ ȥȦȤȧȞȦȧȤȡȯș 
ȔȡȢȠȔȟȜȜ ȠȢțȢȟȜȥȦȢȗȢ ȦșȟȔ, ȠȢțȚșȫȞȔ, ȩȖȢȥȦȔ-
ȦȢȗȢ ȓȘȤȔ Ȝ ȗȜȣȣȢȞȔȠȣȔ. ǗȯȓȖȟșȡȢ ȤșȗȜȢȡȔȟȰȡȢș 
ȧȖșȟȜȫșȡȜș ȦȢȟȭȜȡȯ ȞȢȤȯ Ȝ ȢȕȮșȠȔ ȥșȤȢȗȢ Ȗșȭș-
ȥȦȖȔ ȡȔȤȓȘȧ ȥ ȧȠșȡȰȬșȡȜșȠ ȢȕȮșȠȔ Ȝ ȘșțȢȤȗȔȡȜțȔ-
ȪȜșȝ ȕșȟȢȗȢ ȖșȭșȥȦȖȔ [22, 58, 62]. Ǩ ȘșȦșȝ ȥ ǩǕǦ 
ȧȥȦȔȡȢȖȟșȡȢ ȧȦȢȟȭșȡȜș ȞȢȤȯ Ȗ ȟȢȕȡȢȝ, țȔȦȯ-
ȟȢȫȡȢȝ Ȝ ȖȜȥȢȫȡȢȝ ȘȢȟȓȩ ȗȢȟȢȖȡȢȗȢ ȠȢțȗȔ [37]. 
ǣȘȡȔȞȢ ȘȤȧȗȜș ȔȖȦȢȤȯ ȧȞȔțȯȖȔȲȦ ȡȔ ȦȓȚșȟȧȲ 
ȥȦșȣșȡȰ ȪșȤșȕȤȔȟȰȡȢȝ ȔȦȤȢȨȜȜ ȢȥȢȕșȡȡȢ Ȗ ȟȢȕȡȢ-
ȦșȠșȡȡȢȝ ȢȕȟȔȥȦȜ ȧ ȘșȦșȝ ȥ ǩǕǦ. ǤȤȜ ȱȦȢȠ ȕȢȞȢ-
Ȗȯș Ȝ III ȚșȟȧȘȢȫȞȜ ȠȢțȗȔ ȧȖșȟȜȫȜȖȔȲȦȥȓ [34, 57]. 
Ǩ ȦȔȞȜȩ ȘșȦșȝ ȧȦȢȟȭșȡȜș ȟȢȕȡȢȝ ȞȢȤȯ ȞȢȤȤșȟȜ-

ȤȧșȦ ȥ ȧȠșȡȰȬșȡȜșȠ ȬȜȤȜȡȯ ȗȟȔțȡȢȝ ȭșȟȜ [84]. 
Ǘ ȘȤȧȗȢȠ ȜȥȥȟșȘȢȖȔȡȜȜ ȢȕȡȔȤȧȚșȡȢ, ȫȦȢ ȧȠșȡȰ-
ȬșȡȜș ȗȟȔțȡȯȩ ȭșȟșȝ ȥȖȓțȔȡȢ ȥ ȥȢȞȤȔȭșȡȜșȠ 
ȢȕȮșȠȔ ȣȢȘȞȢȤȞȢȖȯȩ ȓȘșȤ ȖșȡȦȤȔȟȰȡȢȝ ȫȔȥȦȜ ȣȤȢ-
ȠșȚȧȦȢȫȡȢȗȢ ȠȢțȗȔ, Ȕ ȕȢȟșș ȡȜțȞȜș ȣȢȞȔțȔȦșȟȜ IQ 
ȥȖȓțȔȡȯ ȥ ȠșȡȰȬȜȠ ȢȕȮșȠȢȠ ȕȔțȔȟȰȡȯȩ ȗȔȡȗȟȜșȖ 
Ȝ ȘȜȥȠȢȤȨȜșȝ ȟȜȪȔ [64]. ǤȢȞȔ ȡș ȓȥȡȢ, ȓȖȟȓșȦ-
ȥȓ ȟȜ ȘȜȥȠȢȤȨȜȓ ȟȜȪȔ ȥȟșȘȥȦȖȜșȠ ȡȔȤȧȬșȡȜȝ Ȗ 
ȠȢțȗȧ ȜȟȜ ȱȦȜ ȜțȠșȡșȡȜȓ ȤȔțȖȜȖȔȲȦȥȓ ȣȔȤȔȟȟșȟȰ-
ȡȢ, ȖȥȟșȘȥȦȖȜș ȣȤȓȠȢȗȢ ȣȢȖȤșȚȘȔȲȭșȗȢ ȘșȝȥȦȖȜȓ 
ȔȟȞȢȗȢȟȓ ȡȔ ȤȔțȖȜȦȜș ȟȜȪȔ (ȠȯȬȪ, ȡșȤȖȢȖ, ȞȢȥȦșȝ 
ȫșȤșȣȔ).

ǤȤȜ ȢȕȥȟșȘȢȖȔȡȜȜ 17 ȘșȦșȝ ȥ ȘȜȔȗȡȢțȢȠ ǩǕǦ 
(ȥȤșȘȡȜȝ ȖȢțȤȔȥȦ 13 ȟșȦ) ȥ ȣȢȠȢȭȰȲ ǡǥǧ ȧ 10 Ȝț 
ȡȜȩ ȕȯȟȔ ȖȯȓȖȟșȡȔ ȗȜȣȢȣȟȔțȜȓ ȫșȤȖȓ ȠȢțȚșȫȞȔ, 
ȧ 5 — ȗȜȣȢȣȟȔțȜȓ ȣȢȟȧȬȔȤȜȝ ȠȢțȚșȫȞȔ. ǙȔȡȡȯș 
ȠȢȤȨȢȟȢȗȜȫșȥȞȜș ȔȡȢȠȔȟȜȜ ȢȦȠșȫșȡȯ ȘȔȚș ȧ 
Ȧșȩ ȘșȦșȝ, ȞȢȦȢȤȯș ȣȢȘȖșȤȗȔȟȜȥȰ ȖȢțȘșȝȥȦȖȜȲ 
ȔȟȞȢȗȢȟȓ ȦȢȟȰȞȢ Ȗ ȦșȫșȡȜș I ȦȤȜȠșȥȦȤȔ ȕșȤșȠșȡ-
ȡȢȥȦȜ [21, 62]. Ǩ ȘșȦșȝ ȥ FASD ȥ ȣȢȠȢȭȰȲ ǡǥǧ 
ȖȯȓȖȟșȡȯ ȘȜȨȨȧțȡȯș ȡȔȤȧȬșȡȜȓ ȕșȟȢȗȢ Ȗșȭș-
ȥȦȖȔ ȡȢȚȞȜ ȠȢțȚșȫȞȔ [69], Ȕ ȦȔȞȚș ȔȡȢȠȔȟȜȜ 
ȠȢțȢȟȜȥȦȢȗȢ ȦșȟȔ, ȢȥȢȕșȡȡȢ șȗȢ țȔȘȡȜȩ ȢȕȟȔȥȦșȝ, 
ȡȔȤȧȬșȡȜȓ ȠșȚȣȢȟȧȬȔȤȡȯȩ ȨȧȡȞȪȜȢȡȔȟȰȡȯȩ 
ȖțȔȜȠȢȘșȝȥȦȖȜȝ, ȞȢȦȢȤȯș ȞȢȤȤșȟȜȤȧȲȦ ȥ ȘșȨȜȪȜ-
ȦȢȠ ȖȜțȧȔȟȰȡȢ-ȘȖȜȗȔȦșȟȰȡȯȩ ȡȔȖȯȞȢȖ, ȘșȨșȞȦȔȠȜ 
ȤșȫȜ Ȝ ȜȥȣȢȟȡȜȦșȟȰȡȯȠ ȨȧȡȞȪȜȢȡȜȤȢȖȔȡȜșȠ [83].

Ǩ ȘșȦșȝ 6–17 ȟșȦ ȥ FASD ȕȯȟȢ ȢȕȡȔȤȧȚșȡȢ 
țȡȔȫȜȦșȟȰȡȢș ȥȢȞȤȔȭșȡȜș ȢȕȮșȠȔ ȖȡȧȦȤȜȫșȤșȣ-
ȡȢȗȢ ȣȤȢȥȦȤȔȡȥȦȖȔ (7,6%), ȢȕȭșȗȢ ȢȕȮșȠȔ ȕșȟȢȗȢ 
ȖșȭșȥȦȖȔ (8,6%), ȞȢȤȯ ȠȢțȗȔ (7,8%) Ȝ ȣȢȘȞȢȤ-
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ȞȢȖȯȩ ȓȘșȤ (13,1%). ǣȕȮșȠ Ȗȥșȩ 6 ȣȢȘȞȢȤȞȢȖȯȩ 
ȓȘșȤ ȠȢțȗȔ ȕȯȟ țȡȔȫȜȦșȟȰȡȢ ȥȢȞȤȔȭșȡ (ȩȖȢȥȦȔȦȢș 
ȦșȟȢ — ȡȔ 16%, Ȕ ȕȟșȘȡȯȝ ȬȔȤ — ȡȔ 18%) [56]. 
Ǩ ȟȲȘșȝ, ȜȠșȖȬȜȩ Ȗ ȔȡȔȠȡșțș ȔȡȦșȡȔȦȔȟȰȡȢș 
ȖȢțȘșȝȥȦȖȜș ȔȟȞȢȗȢȟȓ, ȡȔȕȟȲȘȔȟȢȥȰ țȡȔȫȜȦșȟȰȡȢș 
ȥȡȜȚșȡȜș ȢȕȮșȠȔ ȥșȤȢȗȢ Ȝ ȕșȟȢȗȢ ȖșȭșȥȦȖȔ ȣȢȓȥ-
ȡȢȝ ȜțȖȜȟȜȡȯ. ǖȯȟȔ ȖȯȓȖȟșȡȔ ȞȢȤȤșȟȓȪȜȓ ȠșȚȘȧ 
ȢȕȮșȠȢȠ ȥșȤȢȗȢ ȖșȭșȥȦȖȔ ȣȢȓȥȡȢȝ ȜțȖȜȟȜȡȯ Ȝ 
ȤșțȧȟȰȦȔȦȔȠȜ ȦșȥȦȔ WISC-III, ȢȣȤșȘșȟȓȲȭșȗȢ 
ȘșȨȜȪȜȦ ȖȡȜȠȔȡȜȓ [25].

ǢșȝȤȢȣȔȦȢȟȢȗȜȫșȥȞȜș ȔȡȢȠȔȟȜȜ ȣȤȜ ȔȡȦșȡȔ-
ȦȔȟȰȡȢȠ ȖȢțȘșȝȥȦȖȜȜ ȔȟȞȢȗȢȟȓ ȖȞȟȲȫȔȲȦ ȠȜȞȤȢ-
ȪșȨȔȟȜȲ, ȗȟȜȢȡșȝȤȢȡȔȟȰȡȯș ȗșȦșȤȢȦȢȣȜȜ, Ȕȗșȡș-
țȜȲ ȠȢțȢȟȜȥȦȢȗȢ ȦșȟȔ, ȘȜȥȗșȡșțȜȲ ȠȢțȚșȫȞȔ Ȝ 
ȥȦȖȢȟȔ ȠȢțȗȔ. ǡǥǧ ȧ ȘșȦșȝ, ȣȢȘȤȢȥȦȞȢȖ Ȝ ȖțȤȢȥȟȯȩ 
ȥ ȞȟȔȥȥȜȫșȥȞȜȠ ǩǕǦ ȖȯȓȖȜȟȔ ȖȯȥȢȞȧȲ ȫȔȥȦȢȦȧ 
ȔȡȢȠȔȟȜȝ ȥȤșȘȡșȝ ȟȜȡȜȜ ȠȢțȗȔ [71].

ǡǥǧ Ȝ ȠȔȗȡȜȦȡȢ-ȤșțȢȡȔȡȥȡȔȓ ȠȜȞȤȢȥȞȢȣȜȓ 
(MǥM) ȘȔȲȦ ȕșȥȣȤșȪșȘșȡȦȡȯș ȖȢțȠȢȚȡȢȥȦȜ Șȟȓ 
ȢȣȤșȘșȟșȡȜȓ ȣȢȟȡȢȗȢ ȥȣșȞȦȤȔ ȖȢțȘșȝȥȦȖȜȝ ȱȦȔ-
ȡȢȟȔ ȡȔ ȤȔțȖȜȖȔȲȭȜȝȥȓ ȠȢțȗ. Ǩ 17-ȥȧȦȢȫȡȯȩ 
ȣȟȢȘȢȖ ȠȯȬȜ, ȠȔȦșȤȜ ȞȢȦȢȤȯȩ ȣȢȟȧȫȔȟȜ ȱȦȔȡȢȟ 
Ȗ ȘȢțȜȤȢȖȞș 2,8 ȗ/Ȟȗ ȡȔ 8-ș ȥȧȦȞȜ ȕșȤșȠșȡȡȢȥȦȜ 
ȥ ȣȢȠȢȭȰȲ ǡǥǡ Ȝ 3D-ȥșȗȠșȡȦȔȪȜȜ ȡȔȕȟȲȘȔ-
ȟȜ ȥȢȞȤȔȭșȡȜș ȢȕȮșȠȔ Ȗȥșȩ ȢȕȟȔȥȦșȝ ȠȢțȗȔ, țȔ 
ȜȥȞȟȲȫșȡȜșȠ ȗȜȣȢȨȜțȔ, Ȝ ȧȖșȟȜȫșȡȜș ȢȕȮșȠȔ 
ȚșȟȧȘȢȫȞȢȖ. ǢșȣȤȢȣȢȤȪȜȢȡȔȟȰȡȢș ȤșȗȜȢȡȔȟȰȡȢș 
ȥȢȞȤȔȭșȡȜș ȢȕȮșȠȔ ȕȯȟȢ ȡȔȜȕȢȟșș ȖȯȤȔȚșȡȢ Ȗ 
ȣȤȔȖȢȠ ȣȢȟȧȬȔȤȜȜ Ȝ ȘȢȥȦȜȗȔȟȢ ȠȔȞȥȜȠȔȟȰȡȯȩ 
ȖșȟȜȫȜȡ Ȗ ȢȕȢȡȓȦșȟȰȡȢȝ ȟȧȞȢȖȜȪș, ȗȜȣȣȢȞȔȠȣș Ȝ 
ȠȢțȚșȫȞș. ǣȘȡȔȞȢ ȢȕȟȔȥȦȰ ȣșȤșȗȢȤȢȘȞȜ Ȝ ȗȜȣȢȨȜț 
ȕȯȟȜ ȡșȣȤȢȣȢȤȪȜȢȡȔȟȰȡȢ ȖșȟȜȞȜ [59]. Ǩ ȣȢȟȢ-
ȖȢțȤșȟȢȗȢ ȣȢȦȢȠȥȦȖȔ ȠȯȬșȝ, ȣȢȟȧȫȔȖȬȜȩ 10% 
ȤȔȥȦȖȢȤ ȱȦȔȡȢȟȔ Ȗ ȦșȫșȡȜș Ȗȥșȝ ȕșȤșȠșȡȡȢȥȦȜ, ȥ 
ȣȢȠȢȭȰȲ ǡǥǧ ȖȯȥȢȞȢȗȢ ȤȔțȤșȬșȡȜȓ ȥȔȠȢș țȡȔ-
ȫȜȦșȟȰȡȢș ȧȠșȡȰȬșȡȜș ȢȕȮșȠȔ ȖșȭșȥȦȖȔ ȠȢțȗȔ 
ȢȕȡȔȤȧȚșȡȢ Ȗ ȢȕȢȡȓȦșȟȰȡȯȩ ȟȧȞȢȖȜȪȔȩ. ǧȔȞȚș 
ȥȢȞȤȔȭșȡȡȯȠ ȕȯȟȢ ȞȢȟȜȫșȥȦȖȢ ȣȤșȘȬșȥȦȖșȡȡȜ-
ȞȢȖ ȡșȝȤȢȡȢȖ — Ȗ ȥȧȕȱȣșȡȘȜȠȡȢȝ țȢȡș Ȝ ȡȢȖȯȩ 
ȞȟșȦȢȞ Ȗ ȢȕȢȡȓȦșȟȰȡȯȩ ȟȧȞȢȖȜȪȔȩ Ȗ ȦșȫșȡȜș ȣșȤ-
Ȗȯȩ ȡșȥȞȢȟȰȞȜȩ ȡșȘșȟȰ ȣȢȥȦȡȔȦȔȟȰȡȢȗȢ ȣșȤȜȢ-
ȘȔ ȤȔțȖȜȦȜȓ. ǤȤșȡȔȦȔȟȰȡȢș ȖȢțȘșȝȥȦȖȜș ȔȟȞȢȗȢȟȓ 
ȣȤȜȖȢȘȜȦ Ȟ ȡȔȤȧȬșȡȜȓȠ ȤȔȥȣȢțȡȔȖȔȡȜȓ țȔȣȔȩȢȖ, 
ȞȢȦȢȤȯș ȥȢȩȤȔȡȓȲȦȥȓ Ȗ țȤșȟȢȠ ȖȢțȤȔȥȦș [18].

ǧȔȞȜȠ ȢȕȤȔțȢȠ, ȔȡȦșȡȔȦȔȟȰȡȢș ȖȢțȘșȝȥȦȖȜș 
ȔȟȞȢȗȢȟȓ ȖȯțȯȖȔșȦ țȡȔȫȜȦșȟȰȡȯș ȖȜțȧȔȟȰȡȯș 
ȜțȠșȡșȡȜȓ ȠȡȢȗȜȩ ȢȦȘșȟȢȖ Ȝ ȥȦȤȧȞȦȧȤ ȗȢȟȢȖȡȢȗȢ 
ȠȢțȗȔ ȫșȟȢȖșȞȔ Ȝ ȱȞȥȣșȤȜȠșȡȦȔȟȰȡȯȩ ȚȜȖȢȦȡȯȩ. 
ǗȯȤȔȚșȡȡȢȥȦȰ Ȝ ȣȤșȖȔȟȜȤȢȖȔȡȜș Ȝȩ Ȗ ȥȦȤȧȞȦȧ-
ȤȔȩ ȠȢțȗȔ Ȗ ȤȔțȡȯȩ ȜȥȥȟșȘȢȖȔȡȜȓȩ țȡȔȫȜȦșȟȰȡȢ 
ȤȔțȟȜȫȔȲȦȥȓ, ȫȦȢ, ȣȢ-ȖȜȘȜȠȢȠȧ, țȔȖȜȥȜȦ ȢȦ ȘȢțȯ 
Ȝ ȥȤȢȞȢȖ ȖȢțȘșȝȥȦȖȜȓ ȔȟȞȢȗȢȟȓ, Ȕ ȦȔȞȚș ȥȤȢȞȢȖ 
ȥȔȠȢȗȢ ȜȥȥȟșȘȢȖȔȡȜȓ [18, 59]. ǧȤȧȘȡȢ ȢȕȮȓȥȡȜȦȰ 
ȖȯȓȖȟȓșȠȢș ȣȢȥȟș ȔȡȦșȡȔȦȔȟȰȡȢȝ ȔȟȞȢȗȢȟȜțȔȪȜȜ 
ȧȦȢȟȭșȡȜș ȞȢȤȯ ȕȢȟȰȬȢȗȢ ȠȢțȗȔ, ȞȢȦȢȤȔȓ ȣȤȜ 

ȗȜȥȦȢȟȢȗȜȫșȥȞȜȩ ȜȥȥȟșȘȢȖȔȡȜȓȩ ȢȕȯȫȡȢ ȜȥȦȢȡ-
ȫșȡȔ.

ƜǁǊǋǇǄǇƼǁǐƾǊǃǁƾ ǁǀǅƾǆƾǆǁǘ ƻ ǅǇǀƼǌ

ǲȦȔȡȢȟ ȢȞȔțȯȖȔșȦ ȡșȗȔȦȜȖȡȢș ȖȟȜȓȡȜș ȡȔ ȣȤȢ-
Ȫșȥȥȯ ȨȢȤȠȜȤȢȖȔȡȜȓ ȡșȤȖȡȢȝ ȦȤȧȕȞȜ ȧ țȔȤȢȘȯȬȔ 
ȞȤȯȥ. ǖșȤșȠșȡȡȯȠ ȚȜȖȢȦȡȯȠ ȥ 7-ȩ (ȘȢ ȡșȝȤȧȟȓ-
ȪȜȜ) ȜȟȜ 8-ȩ (ȡșȝȤȧȟȓȪȜȓ) ȥȧȦȢȞ ȤȔțȖȜȦȜȓ țȔȤȢȘȯ-
Ȭșȝ ȘȔȖȔȟȜ ȚȜȘȞȧȲ ȣȜȭȧ, ȥȢȘșȤȚȔȭȧȲ ȱȦȔȡȢȟ. 
Ǩ 60% țȔȤȢȘȯȬșȝ ȡȔ 13-ș ȥȧȦȞȜ Ȝ ȧ 20% ȡȔ 15-ș 
ȥȧȦȞȜ ȕȯȟȢ ȢȕȡȔȤȧȚșȡȢ ȡȔȤȧȬșȡȜș ȨȢȤȠȜȤȢȖȔ-
ȡȜȓ ȘȜȱȡȪșȨȔȟȰȡȯȩ ȣȧțȯȤȰȞȢȖ. ǢȔ 13-ș Ȝ 15-ș 
ȥȧȦȞȜ ȨȢȤȠȜȤȢȖȔȡȜș ȡșȤȖȡȢȝ ȦȤȧȕȞȜ ȡș ȕȯȟȢ 
țȔȖșȤȬșȡȢ, ȢȡȢ țȔȖșȤȬȜȟȢȥȰ ȦȢȟȰȞȢ ȡȔ 18-ș ȥȧȦȞȜ 
[85, 86].

ǟȢȗȘȔ ȞȤȯȥȔȠ țȔȠșȡȓȟȜ ȖȢȘȧ ȡȔ 15% ȱȦȜȟȢȖȯȝ 
ȥȣȜȤȦ ȡȔ ȖșȥȰ ȣșȤȜȢȘ ȕșȤșȠșȡȡȢȥȦȜ, ȠȔȞȤȢȥȞȢ-
ȣȜȫșȥȞȜș ȜȥȥȟșȘȢȖȔȡȜȓ ȠȢțȗȔ ȧ ȣȟȢȘȢȖ Ȝ ȡȢȖȢ-
ȤȢȚȘșȡȡȯȩ ȖȯȓȖȜȟȜ ȗȜȣșȤșȠȜȲ ȠȓȗȞȢȝ ȢȕȢȟȢȫȞȜ 
ȗȢȟȢȖȡȢȗȢ ȠȢțȗȔ, ȤȔțȟȜȫȡȯș ȦȜȣȯ ȡȔȤȧȬșȡȜȝ ȡșȝ-
ȤȢȢȤȗȔȡȢȗșȡșțȔ, ȟșȣȦȢȠșȡȜȡȗșȔȟȰȡȯș ȗșȦșȤȢȦȢȣȜȜ 
Ȝ ȠȜȞȤȢȪșȨȔȟȜȲ Ȗ 6 ȥȟȧȫȔȓȩ Ȝț 24 (25%) [29].

ǢȔ 14-ș Ȝ 18-ș ȥȧȦȞȜ ȖȡȧȦȤȜȧȦȤȢȕȡȢȗȢ ȤȔțȖȜ-
ȦȜȓ ȧ ȣȟȢȘȢȖ ȠȯȬșȝ ȕȯȟȜ ȢȕȡȔȤȧȚșȡȯ ȥȟșȘȧȲ-
ȭȜș ȔȡȢȠȔȟȜȜ: ȢȦȥȧȦȥȦȖȜș ȢȕȢȡȓȦșȟȰȡȯȩ ȟȧȞȢ-
ȖȜȪ, ȘșȨșȞȦȯ ȠșȘȜȔȟȰȡȢȝ ȥșȣȦȔȟȰȡȢȝ ȢȕȟȔȥȦȜ 
Ȝ ȞȢȤȯ ȕȢȟȰȬȢȗȢ ȠȢțȗȔ, ȥȢșȘȜȡșȡȜș ȕȢȞȢȖȯȩ 
ȚșȟȧȘȢȫȞȢȖ Ȝ ȧȠșȡȰȬșȡȜș ȦȢȟȭȜȡȯ ȥȦșȡȢȞ Țșȟȧ-
ȘȢȫȞȢȖ [67]. ǲȦȔȡȢȟ ȜȡȘȧȪȜȤȧșȦ ȧ ȗȤȯțȧȡȢȖ ȔȣȢȣ-
ȦȢț ȡșȝȤȢȡȢȖ, ȡșȝȤȢȘșȗșȡșȤȔȦȜȖȡȯș ȜțȠșȡșȡȜȓ Ȝ 
ȘȢȟȗȢȥȤȢȫȡȯș ȣȢȖșȘșȡȫșȥȞȜș ȢȦȞȟȢȡșȡȜȓ, ȩȔȤȔȞ-
ȦșȤȡȯș Șȟȓ FASD [81]. ǢȔ 18-ș ȥȧȦȞȜ ȤȔțȖȜȦȜȓ ȧ 
ȣȟȢȘȢȖ ȥȡȜȚșȡȯ ȠȔȥȥȔ ȠȢțȗȔ, ȫȜȥȟșȡȡȢȥȦȰ ȞȟșȦȢȞ 
Ȝ ȥȢȘșȤȚȔȡȜș Ȗ ȡșȠ ǙǢǟ Ȝ ǥǢǟ [82].

ǗȢțȘșȝȥȦȖȜș ȧȠșȤșȡȡȯȠȜ ȘȢțȔȠȜ ȔȟȞȢȗȢȟȓ 
Ȗ ȣșȤȜȢȘ ȔȡȦșȡȔȦȔȟȰȡȢȗȢ ȤȔțȖȜȦȜȓ ȣȤȜȖȢȘȜȦ Ȟ 
țȔȠșȘȟșȡȜȲ ȤȢȥȦȔ ȠȢțȗȔ, ȥȡȜȚșȡȜȲ șȗȢ ȠȔȥȥȯ ȧ 
ȡȢȖȢȤȢȚȘșȡȡȯȩ ȞȤȯȥȓȦ, ȖȯȤȔȚșȡȡȢȥȦȰ ȞȢȦȢȤȢȗȢ 
ȖȔȤȰȜȤȧșȦ ȧ ȚȜȖȢȦȡȯȩ ȤȔțȡȯȩ ȟȜȡȜȝ [78, 82]. 
Ǩ ȱȠȕȤȜȢȡȢȖ Ȝ ȣȟȢȘȢȖ ȫșȟȢȖșȞȔ ȡȔ 5–12-ȝ ȡșȘș-
ȟș ȤȔțȖȜȦȜȓ, ȣȢȟȧȫșȡȡȯȩ ȢȦ țȟȢȧȣȢȦȤșȕȟȓȖȬȜȩ 
ȔȟȞȢȗȢȟșȠ ȠȔȦșȤșȝ, ȕȯȟȜ ȢȕȡȔȤȧȚșȡȯ ȡȔȤȧȬșȡȜȓ 
ȤȔțȖȜȦȜȓ ȣȢȟȧȬȔȤȜȝ ȠȢțȗȔ, ȧȟȰȦȤȔȥȦȤȧȞȦȧȤȡȯș 
ȜțȠșȡșȡȜȓ ȡșȝȤȢ- Ȝ ȗȟȜȢȕȟȔȥȦȢȖ. ǤȤȜ ȱȦȢȠ ȖȯȤȔ-
ȚșȡȡȢȥȦȰ ȣȔȦȢȟȢȗȜȜ ȗȢȟȢȖȡȢȗȢ ȠȢțȗȔ țȔȖȜȥșȟȔ 
ȢȦ ȦȓȚșȥȦȜ țȟȢȧȣȢȦȤșȕȟșȡȜȓ ȱȦȔȡȢȟȢȠ ȖȢ ȖȤșȠȓ 
ȕșȤșȠșȡȡȢȥȦȜ [7, 8].

ǣȘȡȢȝ Ȝț ȞȟȲȫșȖȯȩ ȢȥȢȕșȡȡȢȥȦșȝ ȱȞȥȣșȤȜ-
ȠșȡȦȔȟȰȡȢȗȢ ȔȟȞȢȗȢȟȰȡȢȗȢ ȥȜȡȘȤȢȠȔ ȣȟȢȘȔ ȓȖȟȓ-
șȦȥȓ ȠȜȞȤȢȪșȨȔȟȜȓ. ǤȤȜ ȱȦȢȠ ȞȢȤȔ ȕȢȟȰȬȢȗȢ 
ȠȢțȗȔ ȢȥȢȕșȡȡȢ ȫȧȖȥȦȖȜȦșȟȰȡȔ Ȟ ȣȤșȡȔȦȔȟȰȡȢȠȧ 
ȖȢțȘșȝȥȦȖȜȲ ȱȦȔȡȢȟȔ. ǚș ȢȕȭȔȓ ȠȔȥȥȔ ȧȠșȡȰȬȔ-
șȦȥȓ, ȢȡȔ ȥȦȔȡȢȖȜȦȥȓ ȦȢȡȰȬș Ȝ ȥȢȘșȤȚȜȦ ȠșȡȰȬș 
ȡșȝȤȢȡȢȖ Ȝ ȞȟșȦȢȞ ȗȟȜȜ [50, 52]. ǲȦȔȡȢȟ ȖȯțȯȖȔșȦ 
ȜȥȦȢȡȫșȡȜș ȥșȡȥȢȠȢȦȢȤȡȢȝ ȞȢȤȯ ȗȢȟȢȖȡȢȗȢ ȠȢțȗȔ 
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ȧ ȞȤȯȥ, ȞȢȦȢȤȯș ȣȢȘȖșȤȗȔȟȜȥȰ șȗȢ ȖȢțȘșȝȥȦȖȜȲ 
ȖȡȧȦȤȜȧȦȤȢȕȡȢ [53]. ǲȦȜ ȘȔȡȡȯș ȣȤȢȦȜȖȢȤșȫȔȦ 
ȤșțȧȟȰȦȔȦȔȠ ǡǥǧ, ȥȖȜȘșȦșȟȰȥȦȖȧȲȭȜȠ Ȣȕ ȧȦȢȟ-
ȭșȡȜȜ ȞȢȤȯ ȠȢțȗȔ Ȗ ȕȢȟȰȬȜȡȥȦȖș ȢȦȘșȟȢȖ (țȔ 
ȜȥȞȟȲȫșȡȜșȠ ȣȢȓȥȡȢȝ ȜțȖȜȟȜȡȯ). Ǚȟȓ Ȝȩ ȢȕȮȓȥȡș-
ȡȜȓ ȠȢȚȡȢ ȣȤșȘȣȢȟȢȚȜȦȰ, ȫȦȢ ȣȤȜ ȔȡȦșȡȔȦȔȟȰȡȢȝ 
ȔȟȞȢȗȢȟȜțȔȪȜȜ ȣȤȢȜȥȩȢȘȓȦ ȢȦȒȞ, ȡȔȞȢȣȟșȡȜș ȖȢȘȯ, 
ȡȔȕȧȩȔȡȜș ȥșȤȢȗȢ ȖșȭșȥȦȖȔ, ȫȦȢ ȖȯȓȖȟȓșȦȥȓ ȣȤȜ 
ǡǥǧ ȞȔȞ ȧȦȢȟȭșȡȜș ȞȢȤȯ. ǢȧȚȡȢ ȧȫȜȦȯȖȔȦȰ Ȝ 
ȦȢ, ȫȦȢ ȣȤȜ ȢȕșțȖȢȚȜȖȔȡȜȜ Ȝ ȧȣȟȢȦȡșȡȜȜ ȢȕȤȔțȪȢȖ 
ȠȢțȗȔ Ȗ ȣȤȢȪșȥȥș ȜțȗȢȦȢȖȟșȡȜȓ ȗȜȥȦȢȟȢȗȜȫșȥȞȜȩ 
ȣȤșȣȔȤȔȦȢȖ ȠȢȚșȦ ȣȤȢȜțȢȝȦȜ ȧȠșȡȰȬșȡȜș ȦȢȟȭȜ-
ȡȯ ȞȢȤȯ ȠȢțȗȔ.

ǢȔ ȞȤȯȥȔȩ ȜȥȥȟșȘȢȖȔȟȜ ȜțȠșȡșȡȜȓ ȥȦȤȢșȡȜȓ 
ȘșȡȘȤȜȦȢȖ ȡșȝȤȢȡȢȖ Ȗ ȠșȘȜȔȟȰȡȢȝ ȣȤșȨȤȢȡȦȔȟȰ-
ȡȢȝ ȞȢȤș ȠȢțȗȔ (MPFC) ȣȤȜ ȔȡȦșȡȔȦȔȟȰȡȢȝ ȔȟȞȢ-
ȗȢȟȜțȔȪȜȜ. ǨȥȦȔȡȢȖȟșȡȢ, ȫȦȢ ȖȢțȘșȝȥȦȖȜș ȱȦȔȡȢȟȔ 
ȡș ȖȟȜȓȟȢ ȡȔ ȞȢȟȜȫșȥȦȖȢ ȡșȝȤȢȡȢȖ ȜȟȜ ȗȟȜȢȪȜȦȢȖ 
Ȗ MPFC, ȡȢ ȜțȠșȡȜȟȢ ȖșȦȖȟșȡȜș ȘșȡȘȤȜȦȢȖ ȣȢ 
ȣȤȢȘȢȟȰȡȢȝ ȢȥȜ [43]. ǤȤșȡȔȦȔȟȰȡȢș ȖȢțȘșȝȥȦȖȜș 
ȔȟȞȢȗȢȟȓ ȖȯțȯȖȔȟȢ ȧȠșȡȰȬșȡȜș ȫȜȥȟȔ Ȝ ȤȔțȠșȤȢȖ 
ȣȜȤȔȠȜȘȡȯȩ ȡșȝȤȢȡȢȖ Ȗ ȞȢȤș ȠȢțȗȔ ȧ ȚȜȖȢȦȡȯȩ, 
ȥȡȜȚșȡȜș Ȗ ȡȜȩ ȥȢȘșȤȚȔȡȜȓ ȕșȟȞȔ Ȝ ȡșȘȢȤȔțȖȜȦȜș 
ȪȜȦȢȣȟȔțȠȯ [7, 17, 35, 41]. ǤȤȜ ȱȦȢȠ Ȗ ȥșȡȥȢȠȢȦȢȤ-
ȡȢȝ ȞȢȤș ȧ ȞȤȯȥȓȦ ȡȔȕȟȲȘȔȟȜȥȰ ȣȤȜțȡȔȞȜ țȔȘșȤȚ-
ȞȜ ȤȔțȖȜȦȜȓ ȡșȝȤȢȡȢȖ Ȝ Ȝȩ ȘșȡȘȤȜȦȢȖ, ȘșȥȦȤȧȞȦȜȖ-
ȡȯș Ȝ ȘȜȥȦȤȢȨȜȫșȥȞȜș ȜțȠșȡșȡȜȓ ȞȟșȦȢȞ (ȞȔȤȜȢ-
ȪȜȦȢȟȜț, ȩȤȢȠȔȦȢȟȜț, ȣȢȓȖȟșȡȜș «ȞȟșȦȢȞ-Ȧșȡșȝ»). 
ǲȦȜ ȡȔȤȧȬșȡȜȓ ȞȢȤȤșȟȜȤȧȲȦ ȥ ȧȗȡșȦșȡȜșȠ ȥȣȢ-
ȥȢȕȡȢȥȦȜ ȞȤȯȥ Ȟ ȢȕȧȫșȡȜȲ. ǙȔȡȡȯș ȜțȠșȡșȡȜȓ 
ȢȕȤȔȦȜȠȯ Ȝ ȧȠșȡȰȬȔȲȦȥȓ Ȟ 2-ȠșȥȓȫȡȢȠȧ ȖȢțȤȔȥȦȧ 
[1, 2, 15]. Ǘ ȞȢȤș ȠȢțȗȔ ȧ ȣȟȢȘȔ ȣȢȘ ȖȢțȘșȝȥȦȖȜșȠ 
ȔȟȞȢȗȢȟȓ ȣȤȢȜȥȩȢȘȓȦ ȠȔȥȥȢȖȢș ȤȔțȤȧȬșȡȜș ȡșȝȤȢ-
ȡȢȖ Ȝ Ȝȩ ȠȜȦȢȩȢȡȘȤȜȝ, ȜȡȖȢȟȲȪȜȢȡȡȯș ȜțȠșȡșȡȜȓ 
Ȗ ȘșȡȘȤȜȦȔȩ, ȡȔȤȧȬșȡȜș ȣȤȢȟȜȨșȤȔȪȜȜ ȗȟȜȜ [29]. 
ǦȩȢȘȡȯș ȡȔȤȧȬșȡȜȓ ȕȯȟȜ ȢȕȡȔȤȧȚșȡȯ Ȗ ȩȖȢȥȦȔ-
ȦȢȠ ȓȘȤș ȠȢțȗȔ ȞȤȯȥ ȡȔ 21-ș Ȝ 30-ș ȥȧȦȞȜ ȣȢȥȟș 
ȤȢȚȘșȡȜȓ [16].

Ǘ ȠȡȢȗȢȟșȦȡȜȩ ȥȜȥȦșȠȔȦȜȫșȥȞȜȩ ȜȥȥȟșȘȢȖȔ-
ȡȜȓȩ ǲ. Ǣ. ǤȢȣȢȖȢȝ Ȝțȧȫșȡȯ ȣȢȥȦȡȔȦȔȟȰȡȯș ȜțȠș-
ȡșȡȜȓ ȧȟȰȦȤȔȥȦȤȧȞȦȧȤȯ ȥșȡȥȢȠȢȦȢȤȡȢȝ ȞȢȤȯ ȧ 
ȣȢȦȢȠȥȦȖȔ ȞȤȯȥ, ȣȢȘȖșȤȗȔȖȬȜȩȥȓ ȧȠșȤșȡȡȢȝ ȔȟȞȢ-
ȗȢȟȜțȔȪȜȜ ȖȢ ȖȤșȠȓ ȕșȤșȠșȡȡȢȥȦȜ. ǣȕȡȔȤȧȚșȡȯ 3 
ȞȔȦșȗȢȤȜȜ ȧȟȰȦȤȔȥȦȤȧȞȦȧȤȡȯȩ ȜțȠșȡșȡȜȝ: țȔȘșȤȚ-
ȞȔ ȥȢțȤșȖȔȡȜȓ ȞȢȤȞȢȖȯȩ ȥȦȤȧȞȦȧȤ, Ȝȩ ȘșȥȦȤȧȞȦȜȖ-
ȡȯș ȜțȠșȡșȡȜȓ Ȝ ȤșȣȔȤȔȦȜȖȡȯș ȣȤȢȪșȥȥȯ, ȘȜȡȔȠȜ-
ȞȔ ȞȢȦȢȤȯȩ ȠșȡȓșȦȥȓ Ȗ ȣȢȥȦȡȔȦȔȟȰȡȢȠ ȢȡȦȢȗșȡșțș. 
ǗȯȥȞȔțȔȡȔ ȗȜȣȢȦșțȔ Ȣ ȖȔȚȡȢȝ ȤȢȟȜ ȗȜȣȢȞȥȜȫșȥȞȜ-
ȜȬșȠȜȫșȥȞȢȗȢ ȨȔȞȦȢȤȔ Ȗ ȣȔȦȢȗșȡșțș ȔȟȞȢȗȢȟȰȡȯȩ 
ȣȢȤȔȚșȡȜȝ ȠȢțȗȔ ȧ ȣȢȦȢȠȥȦȖȔ [12]. Ǘ ȡșȝȤȢȡȔȩ 
ȥșȡȥȢȠȢȦȢȤȡȢȝ ȞȢȤȯ ȠȢțȗȔ ȞȤȯȥ ȣȤșȡȔȦȔȟȰȡȢș 
ȖȢțȘșȝȥȦȖȜș ȱȦȔȡȢȟȔ ȖȯțȯȖȔȟȢ țȔȘșȤȚȞȧ ȥȢțȤș-
ȖȔȡȜȓ ȡșȝȤȢȡȢȖ Ȝ Ȝȩ ȘșȡȘȤȜȦȢȖ, ȘȜȥȦȤȢȨȜȫșȥȞȜș 
Ȝ ȘșȥȦȤȧȞȦȜȖȡȯș ȜțȠșȡșȡȜȓ, ȣȢȖȤșȚȘșȡȜș ȓȘȤȔ 
Ȝ ȞȢȠȣȟșȞȥȔ ǘȢȟȰȘȚȜ, ȡȔȕȧȩȔȡȜș ȠȜȦȢȩȢȡȘȤȜȝ 

Ȝ ȣȤȢȓȖȟșȡȜȓ ȤșȣȔȤȔȦȜȖȡȢȗȢ, ȞȢȠȣșȡȥȔȦȢȤȡȢ-
ȣȤȜȥȣȢȥȢȕȜȦșȟȰȡȢȗȢ ȩȔȤȔȞȦșȤȔ, ȞȢȦȢȤȯș ȡȔȤȔȥ-
ȦȔȲȦ Ȟ 60-Ƞ ȥȧȦȞȔȠ ȣȢȥȟș ȤȢȚȘșȡȜȓ [11, 12]. ǲȦȢ 
ȣȤȢȦȜȖȢȤșȫȜȦ ȢȣȜȥȔȡȡȯȠ ȖȯȬș ȘȔȡȡȯȠ Ȣȕ ȢȕȤȔ-
ȦȜȠȢȥȦȜ ȡșȝȤȢȗȜȥȦȢȟȢȗȜȫșȥȞȜȩ ȡȔȤȧȬșȡȜȝ ȣȢȥȟș 
ȔȡȦșȡȔȦȔȟȰȡȢȝ ȔȟȞȢȗȢȟȜțȔȪȜȜ ȧ ȞȤȯȥ [1, 2, 15].

Ǘ ȘȤȧȗȢȠ ȜȥȥȟșȘȢȖȔȡȜȜ ȜțȧȫșȡȢ ȖȟȜȓȡȜș ȱȦȔ-
ȡȢȟȔ ȡȔ ȤȔțȠȡȢȚșȡȜș ȞȟșȦȢȞ Ȗ ȘȖȧȩ ȣȤȢȟȜȨș-
ȤȔȦȜȖȡȯȩ țȢȡȔȩ ȡșȢȞȢȤȦșȞȥȔ: ȖșȡȦȤȜȞȧȟȓȤȡȢȝ 
(VZ) Ȝ ȥȧȕȖșȡȦȤȜȞȧȟȓȤȡȢȝ țȢȡș (SZ). Ǧ 5-ȩ ȘȢ 
21-ȩ ȥȧȦȢȞ ȕșȤșȠșȡȡȢȥȦȜ ȞȤȯȥ ȞȢȤȠȜȟȜ ȚȜȘȞȢȝ 
ȣȜȭșȝ, ȥȢȘșȤȚȔȭșȝ 6,7% ȱȦȔȡȢȟȔ. ǖșȤșȠșȡȡȯȠ 
ȞȤȯȥȔȠ ȘșȟȔȟȜ ȜȡȮșȞȪȜȜ ȕȤȢȠȘșțȢȞȥȜȧȤȜȘȜȡȔ 
(BrdU). ǤȢȥȟș ȜȠȠȧȡȢȗȜȥȦȢȩȜȠȜȫșȥȞȢȝ ȢȕȤȔȕȢȦ-
ȞȜ ȢȣȤșȘșȟȓȟȜ ȥȢȢȦȡȢȬșȡȜș ȞȟșȦȢȞ, Ƞșȫșȡȡȯȩ 
BrdU, Ȗ ȞȔȚȘȢȝ ȣȤȢȟȜȨșȤȔȦȜȖȡȢȝ țȢȡș. Ǘ VZ 
ȧ ȣȢȦȢȠȥȦȖȔ ȣȢȘ ȖȢțȘșȝȥȦȖȜșȠ ȱȦȔȡȢȟȔ ȘȟȜȦșȟȰ-
ȡȢȥȦȰ ȢȕȭșȗȢ ȞȟșȦȢȫȡȢȗȢ ȪȜȞȟȔ ȖȢțȤȔȥȦȔȟȔ, ȢȘȡȔ-
ȞȢ ȘȟȜȦșȟȰȡȢȥȦȰ S-ȨȔțȯ Ȝ ȨȔțȯ ȤȢȥȦȔ ȢȥȦȔȖȔȟȔȥȰ 
ȣȤșȚȡșȝ. Ǘ ȣȤȢȦȜȖȢȣȢȟȢȚȡȢȥȦȰ ȱȦȢȠȧ Ȗ SZ ȣȤȢ-
ȜȥȩȢȘȜȟȢ țȔȠșȘȟșȡȜș ȨȔțȯ ȤȢȥȦȔ, Ȕ ȣȤȢȘȢȟȚȜ-
ȦșȟȰȡȢȥȦȰ ȣȢȟȡȢȗȢ ȪȜȞȟȔ Ȝ S-ȨȔțȯ ȡș ȜțȠșȡȓȟȜȥȰ. 
ǲȦȜ ȤȔțȟȜȫȜȓ ȠȢȗȧȦ ȟșȚȔȦȰ Ȗ ȢȥȡȢȖș ȡȔȤȧȬșȡȜȝ 
ȡșȝȤȢȗșȡșțȔ [51].

ǨȣȢȤȓȘȢȫșȡȡȔȓ ȠȜȗȤȔȪȜȓ ȡșȝȤȢȕȟȔȥȦȢȖ ȡșȢȕ-
ȩȢȘȜȠȔ Șȟȓ ȤȔțȖȜȦȜȓ ȥȟȢȜȥȦȯȩ ȥȦȤȧȞȦȧȤ, ȦȔȞȜȩ 
ȞȔȞ ȞȢȤȔ ȕȢȟȰȬȢȗȢ ȠȢțȗȔ. Ǚȟȓ ȢȣȤșȘșȟșȡȜȓ ȖȢț-
ȘșȝȥȦȖȜȓ ȱȦȔȡȢȟȔ ȡȔ ȣȤȢȪșȥȥȯ ȠȜȗȤȔȪȜȜ ȡșȝȤȢ-
ȡȢȖ ȞȤȯȥ ȞȢȤȠȜȟȜ ȚȜȘȞȢȝ ȣȜȭșȝ, ȥȢȘșȤȚȔȭșȝ 
6,6% ȱȦȔȡȢȟȔ, ȥ 6-ȩ ȣȢ 21-ș ȥȧȦȞȜ ȕșȤșȠșȡȡȢȥȦȜ. 
ǖȯȟȢ ȖȯȓȖȟșȡȢ, ȫȦȢ ȱȦȔȡȢȟ ȖȯțȯȖȔșȦ țȔȘșȤȚȞȧ 
ȠȜȗȤȔȪȜȜ ȡșȝȤȢȡȢȖ ȡȔ 2 ȥȧȦ ȧ ȱȠȕȤȜȢȡȢȖ ȡȔ 13-ș 
ȥȧȦȞȜ ȤȔțȖȜȦȜȓ. Ǩ ȣȟȢȘȢȖ ȡȔ 21-ș ȥȧȦȞȜ ȤȔțȖȜȦȜȓ 
ȠȜȗȤȔȪȜȓ țȔȘșȤȚȜȖȔȟȔȥȰ ȡȔ 4–6 ȥȧȦ, Ȝ ȫȔȥȦȢ ȱȦȜ 
ȡșȝȤȢȡȯ țȔȞȔȡȫȜȖȔȟȜ ȠȜȗȤȔȪȜȲ Ȗ ȱȞȦȢȣȜȫșȥȞȜȩ 
ȠșȥȦȔȩ. ǲȦȔȡȢȟ țȡȔȫȜȦșȟȰȡȢ ȥȡȜȚȔȟ ȦșȠȣȯ ȠȜȗȤȔ-
ȪȜȜ, Ȝ ȞȟșȦȞȜ Ȗ ȣȢȥȦȠȜȦȢȦȜȫșȥȞȢȝ ȨȔțș ȢȥȦȔȖȔ-
ȟȜȥȰ Ȗ ȣȤȢȟȜȨșȤȔȦȜȖȡȯȩ țȢȡȔȩ. ǧȔȞȜȠ ȢȕȤȔțȢȠ, 
ȠȜȗȤȔȪȜȓ ȠȢȟȢȘȯȩ ȡșȝȤȢȡȢȖ ȕȯȟȔ ȗȟȧȕȢȞȢ ȜțȠș-
ȡșȡȔ ȣȤșȡȔȦȔȟȰȡȯȠ ȖȢțȘșȝȥȦȖȜșȠ ȱȦȔȡȢȟȔ. ǧȔȞȜș 
țȔȘșȤȚȞȜ ȠȢȗȧȦ ȣȤȜȖșȥȦȜ Ȟ ȘșȥȜȡȩȤȢȡȜțȔȪȜȜ ȤȔț-
ȖȜȦȜȓ ȞȢȤȯ Ȝ ȡȔȤȧȬșȡȜȓȠ ȨȧȡȞȪȜȝ ǫǢǦ [50, 52].

ǲȦȔȡȢȟ ȠșȡȓșȦ ȥȞȢȤȢȥȦȰ ȘșȟșȡȜȓ ȞȟșȦȢȞ, 
ȧȠșȡȰȬȔșȦ ȣȟȢȦȡȢȥȦȰ ȤȔȥȣȢȟȢȚșȡȜȓ ȥȜȡȔȣȥȢȖ Ȗ 
ȠȢȟșȞȧȟȓȤȡȢȠ ȥȟȢș ȞȢȤȯ, ȜȡȘȧȪȜȤȧșȦ ȣȤșȚȘșȖȤș-
ȠșȡȡȧȲ ȦȤȔȡȥȨȢȤȠȔȪȜȲ ȤȔȘȜȔȟȰȡȯȩ ȗȟȜȢȪȜȦȢȖ Ȗ 
ȔȥȦȤȢȪȜȦȯ, Ȗ ȤșțȧȟȰȦȔȦș ȫșȗȢ ȡȔȤȧȬȔșȦȥȓ ȠȜȗȤȔ-
ȪȜȓ ȠȢȟȢȘȯȩ ȡșȝȤȢȡȢȖ Ȟ ȥȖȢșȠȧ ȠșȥȦȧ Ȗ ȠȢțȗȧ 
[10, 39].

Ǚȟȓ ȖȯȓȥȡșȡȜȓ ȠȢȟșȞȧȟȓȤȡȯȩ ȠșȩȔȡȜțȠȢȖ 
ȡȔȤȧȬșȡȜȓ ȱȦȔȡȢȟȢȠ ȠȜȗȤȔȪȜȜ ȡșȝȤȢȡȢȖ ȜțȧȫȔȟȜ 
ȦȤȔȡȥȞȤȜȣȪȜȢȡȡȯȝ ȨȔȞȦȢȤ Pax6, ȢȦȖșȫȔȲȭȜȝ țȔ 
ȣȤȢȪșȥȥȯ ȤȔȘȜȔȟȰȡȢȝ ȠȜȗȤȔȪȜȜ ȡșȝȤȢ- Ȝ ȗȟȜȢȕȟȔ-
ȥȦȢȖ Ȗ ȤȔțȖȜȖȔȲȭșȝȥȓ ȞȢȤș. ǦȔȠȢȞ ȞȤȯȥ țȔ 1 Ƞșȥ 
ȘȢ ȥȣȔȤȜȖȔȡȜȓ, ȖȢ ȖȤșȠȓ ȕșȤșȠșȡȡȢȥȦȜ Ȝ Ȗ ȣșȤȜȢȘ 



82

ƧƚƠƧƩƴ ƥǇǉǍǇǄǇƼǁǘ. 2014

ȟȔȞȦȔȪȜȜ ȞȢȤȠȜȟȜ ȚȜȘȞȢȝ ȣȜȭșȝ ȥ ȘȢȕȔȖȟșȡȜșȠ 
5,9% ȤȔȥȦȖȢȤȔ ȱȦȔȡȢȟȔ. ǟȢȤȧ ȕȢȟȰȬȢȗȢ ȠȢțȗȔ 
ȞȤȯȥ ȡȔ 12-ș ȥȧȦȞȜ ȱȠȕȤȜȢȗșȡșțȔ Ȝ ȡȔ 3-Ȝ ȥȧȦȞȜ 
ȣȢȥȟș ȤȢȚȘșȡȜȓ ȜȥȥȟșȘȢȖȔȟȜ ȜȠȠȧȡȢȗȜȥȦȢȩȜȠȜ-
ȫșȥȞȜ, ȣȤȢȖȢȘȓ ȖȯȓȖȟșȡȜș ȖȜȠșȡȦȜȡȔ, ȡșȥȦȜȡȔ, 
S-100b Ȝ Pax6. Ǘ ȤșțȧȟȰȦȔȦș ȖȢțȘșȝȥȦȖȜȓ ȱȦȔ-
ȡȢȟȔ ȡȔ ȤȔțȖȜȖȔȲȭȜȝȥȓ ȠȢțȗ ȕȯȟȜ ȢȕȡȔȤȧȚșȡȯ 
țȔȘșȤȚȞȔ ȠȜȗȤȔȪȜȜ ȡșȝȤȢȡȢȖ, ȥȡȜȚșȡȜș ȫȜȥȟȔ 
ȡșȝȤȢȕȟȔȥȦȢȖ, Ȕ ȦȔȞȚș — ȥȢȘșȤȚȔȡȜș ȖȜȠșȡȦȜȡȔ, 
ȡșȥȦȜȡȔ, S-100b Ȝ Pax6 [21].

Ǩ ȣȢȦȢȠȥȦȖȔ ȞȤȯȥ, ȣȢȟȧȫȔȖȬȜȩ ȖȠșȥȦȢ ȖȢȘȯ 
Ȗ ȦșȫșȡȜș 1 Ƞșȥ ȘȢ ȕșȤșȠșȡȡȢȥȦȜ Ȝ Ȗ ȦșȫșȡȜș Ȗȥșȝ 
ȕșȤșȠșȡȡȢȥȦȜ 15% ȤȔȥȦȖȢȤ ȱȦȔȡȢȟȔ, ȕȯȟȜ ȢȕȡȔȤȧ-
Țșȡȯ ȜțȠșȡșȡȜȓ Ȗ ȞȢȤș ȠȢțȗȔ: ȢȫȔȗȜ ȤȔțȤșȚșȡȜȓ 
ȡșȤȖȡȯȩ ȞȟșȦȢȞ ȟȢȞȔȟȜțȢȖȔȟȜȥȰ ȣȤșȜȠȧȭșȥȦȖșȡ-
ȡȢ Ȗ ȥȤșȘȡȜȩ ȥȟȢȓȩ ȞȢȤȯ, ȡȢ ȖȥȦȤșȫȔȟȜȥȰ șȘȜȡȜȫ-
ȡȯș țȢȡȯ ȤȔțȤșȚșȡȜȓ, ȞȢȦȢȤȯș ȬȟȜ ȫșȤșț Ȗȥș 
ȥȟȢȜ. ǙȜȥȦȤȢȨȜȫșȥȞȜș ȜțȠșȡșȡȜȓ ȡșȝȤȢȡȢȖ ȕȯȟȜ 
ȖȯȤȔȚșȡȯ, ȗȟȔȖȡȯȠ ȢȕȤȔțȢȠ, Ȗ ȖȜȘș ȩȤȢȠȔȦȢȟȜțȔ 
Ȗ ȥȤșȘȡȜȩ ȥȟȢȓȩ Ȝ ȣȜȞȡȢȦȜȫșȥȞȜȩ ȜțȠșȡșȡȜȝ Ȗ 
ȖșȤȩȡȜȩ ȥȟȢȓȩ ȞȢȤȯ [10].

ǤȤȜ ȖȡȧȦȤȜȧȦȤȢȕȡȢȝ ȔȟȞȢȗȢȟȜțȔȪȜȜ țȡȔȫȜ-
ȦșȟȰȡȢ țȔȠșȘȟȓȲȦȥȓ Ȝ ȡȔȤȧȬȔȲȦȥȓ ȣȤȢȪșȥȥȯ ȠȜș-
ȟȜȡȜțȔȪȜȜ ȖȢ Ȗȥșȩ ȖȢȟȢȞȡȜȥȦȯȩ ȦȤȔȞȦȔȩ ȠȢțȗȔ 
[63, 65].

ǦȦȔȘȜȓ ȤȔțȖȜȦȜȓ ȠȢțȗȔ ȧ ȡȢȖȢȤȢȚȘșȡȡȯȩ ȗȤȯ-
țȧȡȢȖ, ȞȢȦȢȤȯș ȡȔȩȢȘȓȦȥȓ ȡȔ ȣȜȞș ȥȜȡȔȣȦȢȗșȡșțȔ, 
ȱȞȖȜȖȔȟșȡȦȡȔ III ȦȤȜȠșȥȦȤȧ ȕșȤșȠșȡȡȢȥȦȜ ȧ ȫșȟȢ-
ȖșȞȔ. ǢȔ 7-ș ȥȧȦȞȜ ȣȢȥȟș ȤȢȚȘșȡȜȓ ȠȯȬȔȠ ȖȖȢȘȜ-
ȟȜ ȱȦȔȡȢȟ (20%, 2,5 ȗ/Ȟȗ Ȗ ȖȜȘș ȜȡȮșȞȪȜȝ). ǬșȤșț 
3 Ƞșȥ ȧ ȠȯȬșȝ, ȞȢȦȢȤȯș ȣȢȘȖșȤȗȟȜȥȰ ȖȢțȘșȝȥȦȖȜȲ 
ȱȦȔȡȢȟȔ, ȕȯȟȔ ȖȯȓȖȟșȡȔ ȠȔȥȥȢȖȔȓ ȗȜȕșȟȰ ȞȟșȦȢȞ, 
ȡȔȜȕȢȟșș ȖȯȤȔȚșȡȡȔȓ Ȗ ȞȢȤș ȕȢȟȰȬȢȗȢ ȠȢțȗȔ, 
ȧȠșȤșȡȡȢ — Ȗ ȘȢȤȥȔȟȰȡȢȝ ȫȔȥȦȜ ȗȜȣȣȢȞȔȠȣȔ Ȝ 
ȥȟȔȕȢ — Ȗ ȢȕȢȡȓȦșȟȰȡȢȝ ȟȧȞȢȖȜȪș [81].

ǡȔȞȔȞȔȠ ȡȔ ȤȔțȟȜȫȡȯȩ ȥȦȔȘȜȓȩ ȕșȤșȠșȡȡȢȥȦȜ 
(ȥ 105-ȩ ȣȢ 155-ș ȥȧȦȞȜ) ȣȤșȘȢȥȦȔȖȟȓȟȜ ȘȢȥȦȧȣ 
Ȟ ȔȟȞȢȗȢȟȲ ȡȔ 8 ȫ șȚșȘȡșȖȡȢ. Ǘ ȠȢțȗȧ ȣȟȢȘȢȖ 
ȡȔȕȟȲȘȔȟȢȥȰ 60-ȞȤȔȦȡȢș ȧȖșȟȜȫșȡȜș ȔȣȢȣȦȢȦȜȫș-
ȥȞȜ ȜțȠșȡșȡȡȯȩ ȞȟșȦȢȞ ȣȢ ȥȤȔȖȡșȡȜȲ ȥ ȞȢȡȦȤȢ-
ȟșȠ. ǤȤșȘȣȢȟȔȗȔșȦȥȓ, ȫȦȢ ȠȡȢȗȜș Ȝț ȡșȝȤȢȣȔȦȢȟȢ-
ȗȜȫșȥȞȜȩ ȜțȠșȡșȡȜȝ Ȝ ȘȢȟȗȢȥȤȢȫȡȯȩ ȣȥȜȩȢȡșȖȤȢ-
ȟȢȗȜȫșȥȞȜȩ ȡȔȤȧȬșȡȜȝ FASD ȠȢȚȡȢ ȢȕȮȓȥȡȜȦȰ 
ȔȣȢȣȦȢȗșȡȡȯȠ ȘșȝȥȦȖȜșȠ ȔȟȞȢȗȢȟȓ ȡȔ ȠȢțȗ ȣȟȢȘȔ 
[36]. Ǘ ȘȤȧȗȢȠ ȢȣȯȦș ȠȔȞȔȞȔȠ ȘȔȖȔȟȜ ȱȦȔȡȢȟ 1 ȤȔț 
Ȗ ȡșȘșȟȲ (1,8 ȗ/Ȟȗ ȠȔȥȥȯ ȦșȟȔ) ȥȢ 2-ȝ ȣȢ 19-Ȳ ȡșȘș-
ȟȲ ȕșȤșȠșȡȡȢȥȦȜ. Ǩ ȣȟȢȘȔ, ȣȢȘȖșȤȗȬșȗȢȥȓ ȣȤșȡȔ-
ȦȔȟȰȡȢȠȧ ȖȢțȘșȝȥȦȖȜȲ ȱȦȔȡȢȟȔ, ȕȯȟȜ ȖȯȓȖȟșȡȯ 
ȠȜȞȤȢȪșȨȔȟȜȓ, ȢȦȥȧȦȥȦȖȜș ȢȕȢȡȓȦșȟȰȡȯȩ ȟȧȞȢ-
ȖȜȪ, țȤȜȦșȟȰȡȯȩ ȡșȤȖȢȖ Ȝ ȩȜȔțȠȯ, ȤȔȥȬȜȤșȡȜș 
ȕȢȞȢȖȢȗȢ ȚșȟȧȘȢȫȞȔ ȠȢțȗȔ, ȦșȠșȡȡȢ-țȔȦȯȟȢȫȡȔȓ 
ȗȤȯȚȔ, ȘȜȥȣȟȔțȜȓ ȠȢțȚșȫȞȔ [68]. Ǘ 3-Ƞ ȜȥȥȟșȘȢ-
ȖȔȡȜȜ ȱȦȔȡȢȟ ȖȖȢȘȜȟȜ ȠȔȞȔȞȔȠ ȣșȤȢȤȔȟȰȡȢ, 1 ȤȔț 
Ȗ ȡșȘșȟȲ Ȗ ȘȢțȔȩ 0, 0,3, 0,6, 1,2, 1,8, 2,5 ȜȟȜ 
4,1 ȗ/ Ȟȗ ȥ 1-ȝ ȡșȘșȟȜ ȕșȤșȠșȡȡȢȥȦȜ ȜȟȜ Ȗ ȘȢțȔȩ 

2,5, 3,3 ȜȟȜ 4,1 ȗ/Ȟȗ ȥ 5-ȝ ȡșȘșȟȜ. ǟȢȡȪșȡȦȤȔȪȜȓ 
ȱȦȔȡȢȟȔ Ȗ ȣȟȔțȠș ȞȤȢȖȜ ȠȔȦșȤȜ ȞȢȟșȕȔȟȔȥȰ ȢȦ 
24±6 Ƞȗ/ Șȟ ȣȤȜ 0,3 ȗ/Ȟȗ ȘȢ 549±71 Ƞȗ/Șȟ ȣȤȜ 
4,1 ȗ/ Ȟȗ. ǡȜȞȤȢȨȦȔȟȰȠȜȓ Ȝ ȥȡȜȚșȡȜș ȞȢȟȜȫșȥȦȖȔ 
ȗȔȡȗȟȜȢțȡȯȩ ȞȟșȦȢȞ ȥșȦȫȔȦȞȜ ȕȯȟȢ ȢȦȠșȫșȡȢ ȧ 3 
Ȝț 26 ȚȜȖȢȦȡȯȩ, ȠȔȦșȤȜ ȞȢȦȢȤȯȩ ȕȯȟȜ ȣȢȘȖșȤȗȡȧ-
Ȧȯ ȖȢțȘșȝȥȦȖȜȲ ȱȦȔȡȢȟȔ [30].

Ǚȟȓ ȜțȧȫșȡȜȓ ȖȟȜȓȡȜȓ ȔȡȦșȡȔȦȔȟȰȡȢȗȢ ȖȢț-
ȘșȝȥȦȖȜȓ ȱȦȔȡȢȟȔ ȡȔ ȡșȝȤȢȗșȡșț ȞȢȤȞȢȖȯȩ Ȝ ȣȢȘ-
ȞȢȤȞȢȖȯȩ ȥȦȤȧȞȦȧȤ ȟȜȠȕȜȫșȥȞȢȝ ȥȜȥȦșȠȯ ȞȤȯȥȯ-
ȥȔȠȞȜ ȣȢȟȧȫȔȟȜ 15% ȤȔȥȦȖȢȤ ȱȦȔȡȢȟȔ Ȗ ȦșȫșȡȜș 
ȕșȤșȠșȡȡȢȥȦȜ. ǡȔȦșȤȜȔȟ ȧ Ȝȩ ȣȢȦȢȠȥȦȖȔ ȕȤȔȟȜ 
ȡȔ 3-, 7-, 15-, 21-, 30-ș ȥȧȦȞȜ ȣȢȥȟș ȤȢȚȘșȡȜȓ. 
Ǘ ȞȧȟȰȦȧȤș ȞȟșȦȢȞ ȟȜȠȕȜȫșȥȞȢȝ ȞȢȤȯ, ȤȔȥȦȧȭșȝ 
ȡȔ ȣȜȦȔȦșȟȰȡȢȝ ȥȤșȘș, ȥȢȘșȤȚȔȭșȝ ȱȦȔȡȢȟ, ȠȜȗȤȔ-
ȪȜȓ ȗȟȜȢ- Ȝ ȡșȝȤȢȕȟȔȥȦȢȖ ȢȥȟȔȕȟșȡȔ, Ȕ ȣșȤȜȠșȦȤ 
ȱȞȥȣȟȔȡȦȔȦȔ ȥȢȥȦȢȓȟ Ȝț ȠȔȟȢȗȢ ȫȜȥȟȔ ȗȟȜȔȟȰȡȯȩ 
ȞȟșȦȢȞ. ǦȡȜȚșȡȜș ȫȜȥȟȔ ȡșȝȤȢȡȢȖ ȕȯȟȢ ȢȕȡȔȤȧ-
ȚșȡȢ Ȗ ȱȡȦȢȤȜȡȔȟȰȡȢȝ ȞȢȤș, ȣȢȓȥȡȢȝ ȜțȖȜȟȜȡș, 
ȔȠȠȢȡȢȖȢȠ ȤȢȗș Ȝ țȧȕȫȔȦȢȝ ȜțȖȜȟȜȡș ȗȜȣȣȢȞȔȠȣȔ, 
ȥȧȣȤȔȢȣȦȜȫșȥȞȢȠ Ȝ ȣȔȤȔȖșȡȦȤȜȞȧȟȓȤȡȢȠ ȓȘȤȔȩ 
ȗȜȣȢȦȔȟȔȠȧȥȔ, Ȗ ȟȔȦșȤȔȟȰȡȢȠ Ȝ ȠșȘȜȔȟȰȡȢȠ ȓȘȤȔȩ 
ȣȤȢțȤȔȫȡȢȝ ȣșȤșȗȢȤȢȘȞȜ, Ȗ ȥȤșȘȜȡȡȢȠ ȓȘȤș ȥȢȥȪș-
ȖȜȘȡȢȗȢ ȦșȟȔ [14].

ǘȜȣȣȢȞȔȠȣ ȓȖȟȓșȦȥȓ ȢȘȡȢȝ Ȝț ȢȕȟȔȥȦșȝ ȠȢțȗȔ, 
ȡȔȜȕȢȟșș ȫȧȖȥȦȖȜȦșȟȰȡȢȝ Ȟ ȖȢțȘșȝȥȦȖȜȲ ȱȦȔȡȢ-
ȟȔ. ǝȥȥȟșȘȢȖȔȡȜȓ ȥ ȜȥȣȢȟȰțȢȖȔȡȜșȠ ȠȢȤȨȢȠșȦ-
ȤȜȫșȥȞȜȩ ȠșȦȢȘȢȖ ȣȢȞȔțȔȟȜ, ȫȦȢ ȣȤșȡȔȦȔȟȰȡȢș 
ȖȢțȘșȝȥȦȖȜș ȱȦȔȡȢȟȔ ȡȔȤȧȬȔșȦ ȤȔțȖȜȦȜș țȧȕȫȔ-
ȦȢȝ ȜțȖȜȟȜȡȯ. ǙȔȡȡȔȓ ȔȡȢȠȔȟȜȓ ȠȢȚșȦ ȣȤȜȖșȥȦȜ 
Ȟ ȤȔțȟȜȫȡȯȠ ȡȔȤȧȬșȡȜȓȠ ȣȢȖșȘșȡȜȓ ȧ ȣȢȦȢȠ-
ȥȦȖȔ [42, 48, 49]. Ǚȟȓ ȜțȧȫșȡȜȓ ȘȢȟȗȢȖȤșȠșȡȡȯȩ 
ȣȢȥȟșȘȥȦȖȜȝ ȖȢțȘșȝȥȦȖȜȓ ȔȟȞȢȗȢȟȓ ȡȔ ȞȟșȦȢȫȡȧȲ 
ȣȤȢȟȜȨșȤȔȪȜȲ Ȝ ȡșȝȤȢȗșȡșț Ȗ țȧȕȫȔȦȢȝ ȜțȖȜȟȜȡș 
ȗȜȣȣȢȞȔȠȣȔ ȧ ȞȤȯȥ Ȗ ȣșȤȜȢȘ ȤȔțȖȜȦȜȓ, ȱȞȖȜȖȔ-
ȟșȡȦȡȢȗȢ III ȦȤȜȠșȥȦȤȧ ȕșȤșȠșȡȡȢȥȦȜ ȧ ȫșȟȢȖșȞȔ, 
ȣȤȢȖȢȘȜȟȜ ȥȟșȘȧȲȭȜȝ ȱȞȥȣșȤȜȠșȡȦ. ǢȔ 4–9-ș 
ȥȧȦȞȜ ȣȢȥȟș ȤȢȚȘșȡȜȓ ȞȤȯȥȓȦȔȠ ȘȔȖȔȟȜ ȱȦȔȡȢȟ Ȗ 
ȠȢȟȢȫȡȢȝ ȥȠșȥȜ (ȢȕȭȔȓ ȘȢțȔ 5,25 ȗ/Ȟȗ Ȗ ȥȧȦȞȜ). 
ǡȔȤȞșȤ ȣȤȢȟȜȨșȤȜȤȧȲȭȜȩ ȞȟșȦȢȞ BrdU ȖȖȢȘȜȟȜ 
ȫșȤșț ȘșȡȰ Ȗ ȣșȤȜȢȘ ȥ 30-ȩ ȣȢ 50-ș ȥȧȦȞȜ ȣȢȥȟș 
ȤȢȚȘșȡȜȓ. ǡȔȦșȤȜȔȟ Șȟȓ ȜțȧȫșȡȜȓ ȪȜȦȢȗșȡșțȔ 
Ȝ ȡșȝȤȢȗșȡșțȔ Ȗ țȧȕȫȔȦȢȝ ȜțȖȜȟȜȡș ȗȜȣȣȢȞȔȠȣȔ 
ȕȤȔȟȜ ȡȔ 50-ș Ȝ 80-ș ȥȧȦȞȜ ȣȢȥȟș ȤȢȚȘșȡȜȓ, ȫȦȢȕȯ 
ȢȪșȡȜȦȰ ȖȯȚȜȖȔșȠȢȥȦȰ ȞȟșȦȢȞ. ǤȤȢȖȢȘȜȟȜ ȜȠȠȧ-
ȡȢȗȜȥȦȢȩȜȠȜȫșȥȞȜș ȤșȔȞȪȜȜ Șȟȓ ȖȯȓȖȟșȡȜȓ BrdU 
Ki67 — ȱȡȘȢȗșȡȡȢȗȢ ȠȔȤȞșȤȔ ȣȤȢȟȜȨșȤȔȪȜȜ Ȝ 
NeuN — ȠȔȤȞșȤȔ țȤșȟȯȩ ȡșȝȤȢȡȢȖ. Ǘ ȱȦȜ ȥȤȢȞȜ 
ȜȥȥȟșȘȢȖȔȡȜȓ Ȗ țȧȕȫȔȦȢȝ ȜțȖȜȟȜȡș ȗȜȣȣȢȞȔȠȣȔ 
țȡȔȫȜȦșȟȰȡȢ ȥȢȞȤȔȭȔȟȢȥȰ ȫȜȥȟȢ țȤșȟȯȩ ȡșȝȤȢ-
ȡȢȖ. ǟȤȢȠș ȦȢȗȢ, ȧȠșȡȰȬȔȟȢȥȰ ȞȢȟȜȫșȥȦȖȢ ȡȢȖȯȩ 
ȡșȝȤȢȡȢȖ, ȞȢȦȢȤȯș ȢȕȤȔțȢȖȔȟȜȥȰ Ȗ ȣȤȢȠșȚȧȦȢȞ 
ȠșȚȘȧ 30-ȠȜ Ȝ 50-ȠȜ ȥȧȦȞȔȠȜ. ǲȦȜ ȡȔȕȟȲȘșȡȜȓ 
ȣȢȞȔțȔȟȜ, ȞȔȞ ȤȔȡȡșș ȣȢȥȦȡȔȦȔȟȰȡȢș ȖȢțȘșȝȥȦȖȜș 
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ȔȟȞȢȗȢȟȓ ȥȣȢȥȢȕȥȦȖȧșȦ ȖȢțȡȜȞȡȢȖșȡȜȲ ȘșȨșȞȦȢȖ 
ǫǢǦ Ȗ țȤșȟȢȠ ȖȢțȤȔȥȦș [42].

ǲȦȔȡȢȟ ȘȔȖȔȟȜ ȚȜȖȢȦȡȯȠ Ȗ ȣșȤȜȢȘȯ, ȱȞȖȜ-
ȖȔȟșȡȦȡȯș I, II Ȝ III ȦȤȜȠșȥȦȤȔȠ ȕșȤșȠșȡȡȢȥȦȜ ȧ 
ȫșȟȢȖșȞȔ. ǟȢȗȘȔ ȞȤȯȥȯ ȘȢȥȦȜȗȟȜ țȤșȟȢȗȢ ȖȢțȤȔȥȦȔ, 
ȧ ȡȜȩ ȣȤȢȖȢȘȜȟȜ ȥȦșȤșȢȟȢȗȜȫșȥȞȧȲ ȢȪșȡȞȧ Ȣȕȭș-
ȗȢ ȞȢȟȜȫșȥȦȖȔ ȣȜȤȔȠȜȘȡȯȩ Ȝ țșȤȡȜȥȦȯȩ ȡșȝȤȢȡȢȖ 
Ȗ ȣȢȟȓȩ CA1 Ȝ CA3 ȗȜȣȣȢȞȔȠȣȔ Ȝ țȧȕȫȔȦȢȝ ȜțȖȜ-
ȟȜȡș. ǤȢȟȧȫșȡȡȯș ȤșțȧȟȰȦȔȦȯ ȥȖȜȘșȦșȟȰȥȦȖȧȲȦ 
Ȣ ȦȢȠ, ȫȦȢ ȣȢȟș CA1 ȢȫșȡȰ ȖȢȥȣȤȜȜȠȫȜȖȢ Ȟ ȖȢț-
ȘșȝȥȦȖȜȲ ȱȦȔȡȢȟȔ Ȗ ȤȔȡȡșȠ ȡșȢȡȔȦȔȟȰȡȢȠ ȣșȤȜȢȘș 
Ȝ ȖȢ Ȗȥșȩ ȦȤșȩ ȦȤȜȠșȥȦȤȔȩ ȕșȤșȠșȡȡȢȥȦȜ, Ȕ ȣȢȟș 
CA3 Ȝ țȧȕȫȔȦȔȓ ȜțȖȜȟȜȡȔ ȕȢȟșș ȧȥȦȢȝȫȜȖȯ Ȟ ȖȢț-
ȘșȝȥȦȖȜȲ ȱȦȔȡȢȟȔ ȖȢ Ȗȥș ȤȔȥȥȠȢȦȤșȡȡȯș ȣșȤȜȢȘȯ 
ȤȔțȖȜȦȜȓ ȗȜȣȣȢȞȔȠȣȔ [46, 47, 74]. ǕȡȦșȡȔȦȔȟȰȡȔȓ 
ȔȟȞȢȗȢȟȜțȔȪȜȓ ȡȔȤȧȬȔșȦ ȞȟșȦȢȫȡȯȝ ȪȜȞȟ, țȔȠșȘ-
ȟȓșȦ ȤȔțȖȜȦȜș, ȘȜȨȨșȤșȡȪȜȤȢȖȞȧ Ȝ ȠȜȗȤȔȪȜȲ ȡșȝ-
ȤȢȡȢȖ ȘȖȜȗȔȦșȟȰȡȢȝ ȞȢȤȯ ȠȢțȗȔ ȞȤȯȥ [9, 20, 50].

Ǘ ȤșțȧȟȰȦȔȦș ȘȤȧȗȢȗȢ ȜȥȥȟșȘȢȖȔȡȜȓ ȕȯȟȢ Ȗȯȓȥ-
ȡșȡȢ, Ȗ ȞȔȞȢȝ ȥȦșȣșȡȜ ȤȔțȖȜȖȔȲȭȔȓȥȓ țȤȜȦșȟȰȡȔȓ 
ȥȜȥȦșȠȔ ȧȓțȖȜȠȔ Șȟȓ ȔȣȢȣȦȢȗșȡȡȯȩ ȱȨȨșȞȦȢȖ 
ȱȦȔȡȢȟȔ. ǟȤȯȥȔȠ Ȝ ȠȯȬȔȠ ȣȢȥȟș ȤȢȚȘșȡȜȓ ȣȢȘ-
ȞȢȚȡȢ ȜȡȮșȪȜȤȢȖȔȟȜ ȱȦȔȡȢȟ ȤȔțȢȖȢ ȜȟȜ ȘȖȧȠȓ 
ȘȢțȔȠȜ Ȗ 1 ȘșȡȰ ȥ ȣȤȢȠșȚȧȦȞȢȠ Ȗ 2 ȫ. ǘȔȡȗȟȜȢțȡȯș 
ȞȟșȦȞȜ ȥșȦȫȔȦȞȜ, ȡșȝȤȢȡȯ ȟȔȦșȤȔȟȰȡȢȗȢ ȞȢȟșȡȫȔ-
ȦȢȗȢ ȦșȟȔ, ȖșȤȩȡȜȩ ȩȢȟȠȜȞȢȖ ȣȟȔȥȦȜȡȞȜ ȞȤȯȬȜ 
ȥȤșȘȡșȗȢ ȠȢțȗȔ Ȝ țȤȜȦșȟȰȡȢȝ ȞȢȤȯ ȣȢȞȔțȔȟȜ ȖȯȥȢ-
ȞȧȲ ȫȧȖȥȦȖȜȦșȟȰȡȢȥȦȰ Ȟ ȔȣȢȣȦȢȗșȡȡȢȠȧ ȘșȝȥȦȖȜȲ 
ȱȦȔȡȢȟȔ. ǤȜȞ ȫȧȖȥȦȖȜȦșȟȰȡȢȥȦȜ ȗȔȡȗȟȜȢțȡȯȩ Ȟȟș-
ȦȢȞ ȣȤȜȩȢȘȜȦȥȓ ȡȔ ȣșȤȜȢȘ ȥ 1-ȩ ȣȢ 4-ș ȥȧȦȞȜ ȣȢȥȟș 
ȤȢȚȘșȡȜȓ, Ȕ ȘȤȧȗȜȩ ȡșȝȤȢȡȢȖ — ȥ 4-ȩ ȣȢ 7-ș ȥȧȦȞȜ. 
ǟȢȡȪșȡȦȤȔȪȜȜ ȔȟȞȢȗȢȟȓ Ȗ ȞȤȢȖȜ ȢȞȢȟȢ 120 Ƞȗ/Șȟ 
ȕȯȟȢ ȘȢȥȦȔȦȢȫȡȢ, ȫȦȢȕȯ ȔȞȦȜȖȜȤȢȖȔȦȰ ȣȤȢȗȤȔȠȠȧ 
ȞȟșȦȢȫȡȢȝ ȗȜȕșȟȜ Ȗ țȤȜȦșȟȰȡȯȩ ȡșȝȤȢȡȔȩ [32, 33, 
72].

Ǘ ȠȢțȚșȫȞș Ȗ ȤșțȧȟȰȦȔȦș ȔȡȦșȡȔȦȔȟȰȡȢȝ ȔȟȞȢ-
ȗȢȟȜțȔȪȜȜ ȜȠșȟȢ ȠșȥȦȢ ȜȥȦȢȡȫșȡȜș ȜțȖȜȟȜȡ, Ȗ 
țșȤȡȜȥȦȢȠ ȥȟȢș ȡȔȕȟȲȘȔȟȜȥȰ ȣȢȟȢȥȯ ȤȔțȤșȚșȡȜȓ 
ȡșȝȤȢȡȢȖ Ȝ ȤșțȞȢș ȧȠșȡȰȬșȡȜș ȞȢȟȜȫșȥȦȖȔ ȞȢȤ-
țȜȡȫȔȦȯȩ ȞȟșȦȢȞ. ǦȢȩȤȔȡȡȯș ȞȟșȦȞȜ ȤȔȥȣȢȟȔ-
ȗȔȟȜȥȰ ȡȔ ȤȔțȡȯȩ ȧȤȢȖȡȓȩ Ȝ ȡșȤȔȖȡȢȠșȤȡȢ. Ǘ 
ȡȜȩ ȣȤșȢȕȟȔȘȔȟȜ ȗȜȣșȤȩȤȢȠȔȦȢț Ȝ ȣȜȞȡȢȦȜȫșȥȞȜș 
ȜțȠșȡșȡȜȓ [10]. Ǘ ȠȢțȚșȫȞș ȫȧȖȥȦȖȜȦșȟȰȡȢȥȦȰ 
Ȟ ȱȦȔȡȢȟȧ ȞȟșȦȢȞ ǤȧȤȞȜȡȰș țȔȖȜȥȜȦ ȢȦ ȥȦșȣșȡȜ 
Ȝȩ țȤșȟȢȥȦȜ: ȕȢȟșș țȤșȟȯș ȞȟșȦȞȜ ǤȧȤȞȜȡȰș ȣȤȜ 
ȖȢțȘșȝȥȦȖȜȜ ȔȟȞȢȗȢȟȓ ȓȖȟȓȲȦȥȓ ȕȢȟșș ȧȓțȖȜȠȯ-
ȠȜ [26]. ǟȢȟȜȫșȥȦȖșȡȡȯȝ ȔȡȔȟȜț ȣȢȞȔțȔȟ, ȫȦȢ 
ȡȔȜȕȢȟșș ȖȯȤȔȚșȡȡȢș ȥȡȜȚșȡȜș ȣȟȢȦȡȢȥȦȜ ȤȔȥ-
ȣȢȟȢȚșȡȜȓ ȞȟșȦȢȞ ǤȧȤȞȜȡȰș Ȗ țȔȘȡșȝ ȖșȤȩȡșȝ 
ȜțȖȜȟȜȡș ȠȢțȚșȫȞȔ ȡȔȕȟȲȘȔșȦȥȓ ȧ ȘșȦșȡȯȬșȝ, 
ȫȰȜ ȠȔȦșȤȜ ȣȢȦȤșȕȟȓȟȜ ȱȦȔȡȢȟ ȖȢ ȖȤșȠȓ ȕșȤșȠșȡ-
ȡȢȥȦȜ, Ȕ ȡș Ȗ ȣșȤȜȢȘ ȟȔȞȦȔȪȜȜ [45]. ǝȥȥȟșȘȢȖȔȡȜȓ, 
ȣȤȢȖșȘșȡȡȯș ȡȔ ȞȤȯȥȔȩ Ȝ ȢȖȪȔȩ, ȥȢȗȟȔȥȧȲȦȥȓ ȥ 
ȘȔȡȡȯȠȜ Ȣ ȦȢȠ, ȫȦȢ ȣȤșȡȔȦȔȟȰȡȢș ȖȢțȘșȝȥȦȖȜș 
ȱȦȔȡȢȟȔ Ȗ I ȦȤȜȠșȥȦȤș ȕșȤșȠșȡȡȢȥȦȜ ȣȢȤȔȚȔșȦ 

ȞȟșȦȞȜ ǤȧȤȞȜȡȰș ȡșȥșȟșȞȦȜȖȡȢ, Ȗ ȦȢ ȖȤșȠȓ ȞȔȞ 
ȖȢțȘșȝȥȦȖȜș Ȗ ȦșȫșȡȜș III ȦȤȜȠșȥȦȤȔ ȖȯȕȢȤȢȫȡȢ 
ȣȢȤȔȚȔșȦ ȣȢȥȦȠȜȦȢȦȜȫșȥȞȜș ȞȟșȦȞȜ ǤȧȤȞȜȡȰș Ȗ 
ȞȢȡȞȤșȦȡȯȩ ȤșȗȜȢȡȔȩ ȫșȤȖȓ ȠȢțȚșȫȞȔ Ȗ ȧȓțȖȜȠȯȝ 
ȣșȤȜȢȘ ȘȜȨȨșȤșȡȪȜȔȪȜȜ Ȝ ȥȜȡȔȣȦȢȗșȡșțȔ [60, 66].

Ǩ ȞȤȯȥ, ȣȢȟȧȫȔȖȬȜȩ ȖȠșȥȦȢ ȖȢȘȯ Ȗ ȦșȫșȡȜș 
1 Ƞșȥ ȘȢ ȕșȤșȠșȡȡȢȥȦȜ Ȝ Ȗ ȦșȫșȡȜș Ȗȥșȝ ȕșȤșȠșȡ-
ȡȢȥȦȜ 15% ȤȔȥȦȖȢȤ ȱȦȔȡȢȟȔ, ȕȯȟȜ ȢȕȡȔȤȧȚșȡȯ 
ȜțȠșȡșȡȜȓ Ȗ ȞȢȤș ȠȢțȗȔ: ȢȫȔȗȜ ȤȔțȤșȚșȡȜȓ ȡșȤȖ-
ȡȯȩ ȞȟșȦȢȞ ȟȢȞȔȟȜțȢȖȔȟȜȥȰ ȣȤșȜȠȧȭșȥȦȖșȡȡȢ Ȗ 
ȥȤșȘȡȜȩ ȥȟȢȓȩ ȞȢȤȯ, ȡȢ ȖȥȦȤșȫȔȟȜȥȰ șȘȜȡȜȫȡȯș 
țȢȡȯ ȤȔțȤșȚșȡȜȓ, ȞȢȦȢȤȯș ȬȟȜ ȫșȤșț Ȗȥș ȥȟȢȜ. 
ǖȯȟȜ ȖȯȤȔȚșȡȯ ȘȜȥȦȤȢȨȜȫșȥȞȜș ȜțȠșȡșȡȜȓ ȡșȝ-
ȤȢȡȢȖ, ȗȟȔȖȡȯȠ ȢȕȤȔțȢȠ, Ȗ ȖȜȘș ȩȤȢȠȔȦȢȟȜțȔ Ȗ 
ȥȤșȘȡȜȩ ȥȟȢȓȩ Ȝ ȣȜȞȡȢȦȜȫșȥȞȜȩ ȜțȠșȡșȡȜȝ Ȗ ȖșȤȩ-
ȡȜȩ ȥȟȢȓȩ [10].

ǟȢȗȘȔ ȞȤȯȥȔȠ-ȥȔȠȞȔȠ ȘȔȖȔȟȜ ȚȜȘȞȧȲ ȣȜȭȧ, 
ȥȢȘșȤȚȔȭȧȲ 20% ȱȦȔȡȢȟ țȔ 2 ȡșȘ ȘȢ ȥȣȔȤȜȖȔȡȜȓ 
Ȝ ȖȣȟȢȦȰ ȘȢ țȔȖșȤȬșȡȜȓ ȖȥȞȔȤȠȟȜȖȔȡȜȓ, ȦȢ ȧ Ȝȩ 
ȣȢȦȢȠȥȦȖȔ ȡȔ 27-ș ȥȧȦȞȜ ȣȢȥȟș ȤȢȚȘșȡȜȓ ȕȯȟȢ 
ȢȕȡȔȤȧȚșȡȢ țȡȔȫȜȦșȟȰȡȢș ȧȠșȡȰȬșȡȜș ȤȔțȠșȤȢȖ 
ȞȟșȦȢȞ ǤȧȤȞȜȡȰș, ȦȢȟȭȜȡȔ ȠȢȟșȞȧȟȓȤȡȢȗȢ Ȝ țșȤ-
ȡȜȥȦȢȗȢ ȥȟȢșȖ ȠȢțȚșȫȞȔ ȕȯȟȔ ȥȡȜȚșȡȔ [28, 38, 
44]. ǡȯȬșȝ B6D2F1 ȞȢȤȠȜȟȜ ȚȜȘȞȢȝ ȣȜȭșȝ, 
ȥȢȘșȤȚȔȭșȝ 25% ȱȦȔȡȢȟȔ ȥ 12-ȩ ȣȢ 17-ș ȥȧȦȞȜ 
ȣȢȥȟș țȔȫȔȦȜȓ. Ǘ ȦșȫșȡȜș ȱȦȢȗȢ ȖȤșȠșȡȜ ȣȢȟȢȖȜȡȔ 
Ȝț ȡȜȩ ȣȤȢȬȟȜ 2 șȚșȘȡșȖȡȯȩ 1-ȫȔȥȢȖȯȩ ȣșȤȜȢȘȔ 
ȥȦȤșȥȥȢȖȢȗȢ ȖȢțȘșȝȥȦȖȜȓ. Ǘ ȤșțȧȟȰȦȔȦș ȧ ȣȢȦȢȠ-
ȥȦȖȔ 2-ȝ ȗȤȧȣȣȯ ȕȯȟȜ ȖȯȓȖȟșȡȯ ȘșȨșȞȦȯ ȤȔțȖȜ-
ȦȜȓ ȠȢțȚșȫȞȢȖȯȩ ȦȤȔȞȦȢȖ [79].

ǡȢȤȨȢȟȢȗȜȫșȥȞȜș ȜțȠșȡșȡȜȓ ȡșȝȤȢȡȢȖ Ȝ ȗȟȜȜ 
ȠșțȢȞȢȤȦȜȞȢ-ȟȜȠȕȜȫșȥȞȢȝ ȘȢȨȔȠȜȡșȤȗȜȫșȥȞȢȝ 
ȥȜȥȦșȠȯ ȜțȧȫȔȟȜ ȧ ȣȢȦȢȠȥȦȖȔ ȞȤȯȥ, ȞȢȦȢȤȯș Ȗ 
ȦșȫșȡȜș 5 Ƞșȥ, Ȗ ȦȢȠ ȫȜȥȟș Ȗ ȣșȤȜȢȘ ȥȣȔȤȜȖȔ-
ȡȜȓ Ȝ ȕșȤșȠșȡȡȢȥȦȜ, ȧȣȢȦȤșȕȟȓȟȜ 15% ȤȔȥȦȖȢȤ 
ȱȦȔȡȢȟȔ. ǡȔȦșȤȜȔȟ ȕȤȔȟȜ Ȗ ȠȢȠșȡȦ ȤȢȚȘșȡȜȓ, Ȕ 
ȦȔȞȚș ȡȔ 5-, 10-ș Ȝ 61-ș ȥȧȦȞȜ ȣȢȥȟș ȤȢȚȘșȡȜȓ. 
ǢȔ 61-ș ȥȧȦȞȜ ȕȯȟȢ ȧȥȦȔȡȢȖȟșȡȢ, ȫȦȢ Ȗ ȤșțȧȟȰ-
ȦȔȦș ȔȣȢȣȦȢțȔ ȡșȝȤȢȡȢȖ ȖȢțȤȢȥȟȔ ȜȡȦșȡȥȜȖȡȢȥȦȰ 
ȡșȝȤȢȡȢ-ȗȟȜȔȟȰȡȯȩ ȖțȔȜȠȢȘșȝȥȦȖȜȝ Ȝ ȧȖșȟȜȫȜ-
ȟȢȥȰ ȫȜȥȟȢ ȢȟȜȗȢȘșȡȘȤȢȪȜȦȢȖ [4]. ǲȦȜ ȘȔȡȡȯș 
ȢȥȢȕșȡȡȢ ȜȡȦșȤșȥȡȯ Ȗ ȥȖȓțȜ ȥ ȦșȠ, ȫȦȢ Ȗ ȢȥȡȢȖș 
ȡȔȥȟșȘȥȦȖșȡȡȢȗȢ ȔȟȞȢȗȢȟȜțȠȔ ȟșȚȜȦ ȡșȘȢȥȦȔȦȢȫ-
ȡȢȥȦȰ ȠșțȢȞȢȤȦȜȞȢ-ȟȜȠȕȜȫșȥȞȢȝ ȘȢȨȔȠȜȡșȤȗȜȫș-
ȥȞȢȝ ȥȜȥȦșȠȯ.

Ǘ ȗȢȟȢȖȡȢȠ ȠȢțȗȧ ȧ ȞȤȯȥ, ȣȢȘȖșȤȗȔȖȬȜȩȥȓ 
ȔȡȦșȡȔȦȔȟȰȡȢȝ ȔȟȞȢȗȢȟȜțȔȪȜȜ, ȠȔȞȥȜȠȧȠ ȜțȠș-
ȡșȡȜȝ ȢȦȠșȫȔȟȥȓ Ȗ ȗȜȣȢȦȔȟȔȠȜȫșȥȞȢȝ ȢȕȟȔȥȦȜ, 
ȥ ȫșȠ, ȖșȤȢȓȦȡȢ, ȥȟșȘȧșȦ ȥȖȓțȔȦȰ țȡȔȫȜȦșȟȰȡȢș 
ȢȦȥȦȔȖȔȡȜș Ȗ ȨȜțȜȫșȥȞȢȠ ȤȔțȖȜȦȜȜ ȧ ȣȢȦȢȠȥȦȖȔ 
ȱȦȜȩ ȞȤȯȥ [10]. Ǘ ȓȘȤȔȩ ȗȜȣȢȦȔȟȔȠȧȥȔ ȧ ȣȢȦȢȠȥȦȖȔ 
ȞȤȯȥ, ȣȢȟȧȫȔȖȬȜȩ ȖȠșȥȦȢ ȖȢȘȯ Ȗ ȦșȫșȡȜș 1 Ƞșȥ 
ȘȢ ȕșȤșȠșȡȡȢȥȦȜ Ȝ Ȗ ȦșȫșȡȜș Ȗȥșȝ ȕșȤșȠșȡȡȢȥȦȜ 
15% ȤȔȥȦȖȢȤ ȱȦȔȡȢȟȔ, ȢȦȠșȫȔȟȜȥȰ ȤȔțȤșȚșȡȜș 
ȡșȤȖȡȯȩ ȞȟșȦȢȞ Ȝ Ȝȩ ȘȜȥȦȤȢȨȜȫșȥȞȜș ȜțȠșȡș-
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ȡȜȓ. ǤȤșȢȕȟȔȘȔȟȜ ȗȜȣșȤȩȤȢȠȔȦȢț Ȝ ȣȜȞȡȢȦȜȫș-
ȥȞȜș ȜțȠșȡșȡȜȓ, Ȕ ȦȔȞȚș ȥȧȕȦȢȦȔȟȰȡȢș ȥȡȜȚșȡȜș 
(ȜȡȢȗ ȘȔ ȣȢȟȡȢș ȢȦȥȧȦȥȦȖȜș) ȡșȝȤȢȞȤȜȡȡȯȩ ȗȤȔȡȧȟ. 
ǗȯȓȖȟșȡȯ ȡșȝȤȢȡȯ ȥ ȣȢȖȯȬșȡȡȢȝ ȱȟșȞȦȤȢȡȡȢȝ 
ȣȟȢȦȡȢȥȦȰȲ ȪȜȦȢȣȟȔțȠȯ, ȗȢȠȢȗșȡȜțȜȤȢȖȔȡȡȯȠ 
ȩȤȢȠȔȦȜȡȢȠ, ȡșȫșȦȞȜȠȜ ȗȤȔȡȜȪȔȠȜ ȪȜȦȢȣȟȔțȠȯ 
Ȝ ȤșȘȧȪȜȤȢȖȔȡȡȢȝ ȥȜȥȦșȠȢȝ ȱȡȘȢȣȟȔțȠȔȦȜȫșȥȞȢȝ 
ȥșȦȜ, ȜȠșȖȬșȝ ȖȜȘ ȠșȟȞȜȩ, ȡșȤȔȖȡȢȠșȤȡȢ ȤȔȥȣȢȟȢ-
Țșȡȡȯȩ ȪȜȥȦșȤȡ [10].

ǧȔȞȜȠ ȢȕȤȔțȢȠ, ȔȡȦșȡȔȦȔȟȰȡȢș ȜȟȜ ȤȔȡȡșș 
ȣȢȥȦȡȔȦȔȟȰȡȢș ȖȢțȘșȝȥȦȖȜș ȱȦȔȡȢȟȔ ȡȔ ȤȔțȖȜȖȔȲ-
ȭȜȝȥȓ ȢȤȗȔȡȜțȠ ȖȯțȯȖȔșȦ țȡȔȫȜȦșȟȰȡȯș Ȝ ȤȔț-
ȡȢȢȕȤȔțȡȯș ȗȜȥȦȢȟȢȗȜȫșȥȞȜș ȜțȠșȡșȡȜȓ ȖȢ ȠȡȢȗȜȩ 
ȥȦȤȧȞȦȧȤȔȩ ȠȢțȗȔ, țȔȖȜȥȓȭȜș ȢȦ ȘȢțȯ Ȝ ȥȤȢȞȢȖ 
ȖȢțȘșȝȥȦȖȜȓ ȱȦȔȡȢȟȔ.

ƙǃǋǁƻǆǇǊǋǕ ƹǄǕƽƾƼǁƽƽƾƼǁƽǉǇƼƾǆƹǀǔ ƻ Ǌǋǉǌǃǋǌǉƹǎ 
ǉƹǀƻǁƻƹǗǒƾƼǇǊǘ ǅǇǀƼƹ ǁ ƾǚ ǁǀǅƾǆƾǆǁǘ 
ǈǉǁ ƹǆǋƾǆƹǋƹǄǕǆǇǂ ƹǄǃǇƼǇǄǁǀƹǏǁǁ

ǦȫȜȦȔȲȦ, ȫȦȢ ȡȔȤȧȬșȡȜȓ Ȗ ȠȢțȗȧ ȣȤȜ ȔȡȦș-
ȡȔȦȔȟȰȡȢȠ ȖȢțȘșȝȥȦȖȜȜ ȔȟȞȢȗȢȟȓ ȢȣȢȥȤșȘȧȲȦȥȓ 
șȗȢ ȣșȤȖȯȠ Ȝ ȡȔȜȕȢȟșș ȦȢȞȥȜȫȡȯȠ ȠșȦȔȕȢȟȜ-
ȦȢȠ, ȔȪșȦȔȟȰȘșȗȜȘȢȠ (ǕǕ) [5]. ǢȔȠȜ ȣȤȢȖșȘș-
ȡȢ ȥȤȔȖȡȜȦșȟȰȡȢș ȗȜȥȦȢȩȜȠȜȫșȥȞȢș ȜȥȥȟșȘȢȖȔȡȜș 
ȔȞȦȜȖȡȢȥȦȜ ȢȥȡȢȖȡȢȗȢ ȔȪșȦȔȟȰȘșȗȜȘȢȞȜȥȟȓȲȭș-
ȗȢ ȨșȤȠșȡȦȔ, ȔȟȰȘșȗȜȘȘșȗȜȘȤȢȗșȡȔțȯ (ǕȟȰǙǘ) Ȗ 
ȥȦȤȧȞȦȧȤȔȩ ȠȢțȗȔ ȞȤȯȥ Ȗ ȢȡȦȢȗșȡșțș: ȡȔ 14-, 17-, 
22-ș ȥȧȦȞȜ ȔȡȦșȡȔȦȔȟȰȡȢȗȢ Ȝ 1-, 5-, 10-, 20-, 40-, 
60-ș ȥȧȦȞȜ, ȫșȤșț 6 Ƞșȥ ȣȢȥȦȡȔȦȔȟȰȡȢȗȢ ȤȔțȖȜ-
ȦȜȓ [6]. ǨȥȦȔȡȢȖȟșȡȢ, ȫȦȢ ȔȞȦȜȖȡȢȥȦȰ ǕȟȰǙǘ ȥ 
ǕǕ Ȗ ȞȔȫșȥȦȖș ȥȧȕȥȦȤȔȦȔ Ȗ ȕȔȤȰșȤȡȯȩ ȥȦȤȧȞȦȧ-
ȤȔȩ ǫǢǦ (ȱȣșȡȘȜȠȢȪȜȦȯ ȥȢȥȧȘȜȥȦȯȩ ȥȣȟșȦșȡȜȝ, 
ȱȣșȡȘȜȠȢȪȜȦȯ, ȖȯȥȦȜȟȔȲȭȜș ȚșȟȧȘȢȫȞȜ ȠȢțȗȔ) Ȗ 
ȔȡȦșȡȔȦȔȟȰȡȢȠ ȣșȤȜȢȘș ȥȢȥȦȔȖȟȓșȦ ȟȜȬȰ 10–30% 
ȢȦ ȦȔȞȢȖȢȝ ȧ ȖțȤȢȥȟȯȩ ȚȜȖȢȦȡȯȩ. ǜȔȦșȠ ȢȡȔ 
ȣȢȥȦșȣșȡȡȢ ȖȢțȤȔȥȦȔșȦ: ȥȢȥȦȔȖȟȓȓ ȡȔ 10-ș ȥȧȦȞȜ 
ȣȢȥȟș ȤȢȚȘșȡȜȓ 40–45% Ȝ țȡȔȫȜȠȢ ȢȦȟȜȫȔȓȥȰ ȢȦ 
ȘșȨȜȡȜȦȜȖȡȢȗȢ ȧȤȢȖȡȓ (Ȗ ȱȦȢȦ ȣșȤȜȢȘ Ȗ ȞȢȤș ȠȢțȗȔ 
ȖȣșȤȖȯș ȡȔȫȜȡȔȲȦ ȖȯȓȖȟȓȦȰȥȓ ȡȔ ȨȢȡș ȡșȤȖȡȢȝ 
ȦȞȔȡȜ ȞȤȢȖșȡȢȥȡȯș ȞȔȣȜȟȟȓȤȯ), ȞȢȦȢȤȢȗȢ ȘȢȥȦȜ-
ȗȔșȦ ȟȜȬȰ Ȟ 40-Ƞ ȥȧȦȞȔȠ.

Ǘ ȡșȝȤȢȡȔȩ ȤȔțȟȜȫȡȯȩ ȢȦȘșȟȢȖ ȠȢțȗȔ ȔȞȦȜȖ-
ȡȢȥȦȰ ǕȟȰǙǘ, ȖȣȟȢȦȰ ȘȢ 10-ȩ ȥȧȦȢȞ ȣȢȥȦȡȔȦȔȟȰ-
ȡȢȗȢ ȤȔțȖȜȦȜȓ, țȡȔȫȜȠȢ ȢȦȟȜȫȔȓȥȰ ȢȦ ȦȔȞȢȖȢȝ ȧ 
ȖțȤȢȥȟȯȩ ȚȜȖȢȦȡȯȩ, ȥȢȥȦȔȖȟȓșȦ 45–70%, țȔȦșȠ 
ȤșțȞȢ ȖȢțȤȔȥȦȔșȦ Ȝ ȧȚș ȡȔ 20-ș ȥȧȦȞȜ Ȗ ȕȢȟȰ-
ȬȜȡȥȦȖș ȥȦȤȧȞȦȧȤ ȣȤȜȕȟȜȚȔșȦȥȓ Ȟ ȞȢȡȦȤȢȟȰȡȯȠ 
ȣȢȞȔțȔȦșȟȓȠ (80–95%). Ǘ ȦșȠșȡȡȢȝ ȞȢȤș ȠȢțȗȔ 
ȔȞȦȜȖȡȢȥȦȰ ǕȟȰǙǘ ȦȔȞȚș ȘȢȥȦȜȗȔșȦ ȦȔȞȢȖȢȝ ȧ 
ȖțȤȢȥȟȯȩ ȚȜȖȢȦȡȯȩ Ȟ 20-Ƞ ȥȧȦȞȔȠ ȣȢȥȦȡȔȦȔȟȰ-
ȡȢȗȢ ȢȡȦȢȗșȡșțȔ, ȤșțȞȢ (Ȗ 2,5 ȤȔțȔ) ȖȢțȤȔȥȦȔȓ ȥ 
10-ȩ ȣȢ 20-ș ȥȧȦȞȜ. Ǘ ȥȦȤȜȔȦȧȠș ȢȡȔ ȘȢȥȦȜȗȔșȦ 
ȘșȨȜȡȜȦȜȖȡȢȗȢ ȧȤȢȖȡȓ ȦȢȟȰȞȢ Ȟ 40-Ƞ ȥȧȦȞȔȠ. 
Ǘ ȕȢȟȰȬȜȡȥȦȖș Ȝțȧȫșȡȡȯȩ ȥȦȤȧȞȦȧȤ ȣȢȞȔțȔȦșȟȰ 
ȔȞȦȜȖȡȢȥȦȜ ǕȟȰǙǘ ȘȢȖȢȟȰȡȢ ȡȜțȢȞ Ȝ ȤȔȖșȡ ȣȤȜ-

ȠșȤȡȢ ȣȢȟȢȖȜȡș ȦȔȞȢȖȢȗȢ ȧ ȖțȤȢȥȟȯȩ ȚȜȖȢȦȡȯȩ, 
ȖȣȟȢȦȰ ȘȢ 10-ȩ ȥȧȦȢȞ ȣȢȥȦȡȔȦȔȟȰȡȢȗȢ ȤȔțȖȜȦȜȓ [6]. 
ǢȜțȞȔȓ ȔȞȦȜȖȡȢȥȦȰ ǕȟȰǙǘ Ȗ ȥȦȤȧȞȦȧȤȔȩ ȠȢțȗȔ ȧ 
ȣȟȢȘȔ ȢȕȮȓȥȡȓșȦ Ȝ ȣȤȜȫȜȡȧ ȖȯȥȢȞȢȝ ȫȧȖȥȦȖȜȦșȟȰ-
ȡȢȥȦȜ ȤȔțȖȜȖȔȲȭșȗȢȥȓ ȠȢțȗȔ Ȟ ȣȢȖȤșȚȘȔȲȭșȠȧ 
ȘșȝȥȦȖȜȲ ǕǕ [70].

ǨȥȦȔȡȢȖȟșȡȡȔȓ ȘȜȡȔȠȜȞȔ ȔȟȰȘșȗȜȘȢȞȜȥȟȓȲ-
ȭșȝ ȥȣȢȥȢȕȡȢȥȦȜ ȠȢțȗȔ, ȣȢ-ȖȜȘȜȠȢȠȧ, ȥȖȓțȔȡȔ ȥ 
ȜțȠșȡșȡȜȓȠȜ ȠșȦȔȕȢȟȜțȠȔ Ȝ ȨȧȡȞȪȜȜ, ȣȤȢȪșȥȥȔȠȜ 
ȣȤȢȟȜȨșȤȔȪȜȜ Ȝ ȘȜȨȨșȤșȡȪȜȤȢȖȞȜ Ȝțȧȫșȡȡȯȩ 
ȥȦȤȧȞȦȧȤ Ȗ ȤȔțȟȜȫȡȯș ȣșȤȜȢȘȯ ȨȢȤȠȜȤȢȖȔȡȜȓ 
ǫǢǦ [6]. ǗȔȚȡȔȓ ȤȢȟȰ ǕȟȰǙǘ Ȗ țȔȭȜȦș ȤȔțȖȜȖȔȲ-
ȭșȗȢȥȓ ȢȤȗȔȡȜțȠȔ ȢȦ ȔȟȞȢȗȢȟȰȡȯȩ ȣȢȖȤșȚȘșȡȜȝ 
ȣȢȘȦȖșȤȚȘșȡȔ Ȗ ȤȔȕȢȦș, Ȗ ȤșțȧȟȰȦȔȦș ȞȢȦȢȤȢȝ 
ȧȥȦȔȡȢȖȟșȡȢ ȣȢȦșȡȪȜȤȢȖȔȡȜș ȱȠȕȤȜȢȦȢȞȥȜȫșȥȞȢ-
ȗȢ Ȝ ȦșȤȔȦȢȗșȡȡȢȗȢ ȘșȝȥȦȖȜȓ ȱȦȔȡȢȟȔ ȣȤȜ șȗȢ 
ȥȢȖȠșȥȦȡȢȠ ȣȤȜȠșȡșȡȜȜ ȥ ȜȡȗȜȕȜȦȢȤȢȠ ǕȟȰǙǘ — 
ȠșȦȤȔȡȜȘȢțȢȟȢȠ [3].

Ǘ ȘȤȧȗȢȠ ȜȥȥȟșȘȢȖȔȡȜȜ ȖȯȓȖȟșȡȢ, ȫȦȢ ȔȡȦș-
ȡȔȦȔȟȰȡȢș ȖȢțȘșȝȥȦȖȜș ȱȦȔȡȢȟȔ ȣȤȜȖȢȘȜȦ Ȟ țȡȔ-
ȫȜȦșȟȰȡȯȠ ȡȔȤȧȬșȡȜȓȠ ȤȔțȖȜȦȜȓ ȔȟȰȘșȗȜȘȘșȗȜȘ-
ȤȢȗșȡȔțȡȢȝ ȥȜȥȦșȠȯ ȠȢțȗȔ Ȗ țȔȖȜȥȜȠȢȥȦȜ ȢȦ ȣȤȜ-
ȠșȡșȡȡȢȝ ȘȢțȯ ȔȟȞȢȗȢȟȓ. Ǘ ȘȢțș 4 ȗ/Ȟȗ Ȗ ȥȧȦȞȜ Ȣȡ 
ȖȯțȯȖȔșȦ ȜțȕȜȤȔȦșȟȰȡȧȲ ȔȞȦȜȖȔȪȜȲ ǕȟȰǙǘ Ȗ ȤȔȡ-
ȡȜș ȥȤȢȞȜ ȣȢȥȦȡȔȦȔȟȰȡȢȗȢ ȤȔțȖȜȦȜȓ (2–5- ș ȥȧȦȞȜ). 
ǟ 2 Ƞșȥ ȣȢȥȟș ȤȢȚȘșȡȜȓ ȔȞȦȜȖȡȢȥȦȰ ȨșȤȠșȡȦȔ 
ȥȦȔȡȢȖȜȦȥȓ ȡȜȚș ȡȢȤȠȯ, Ȕ Ȟ 5 Ƞșȥ ȡȢȤȠȔȟȜțȧșȦȥȓ, 
Ȧ. ș. ȤȔțȖȜȖȔȲȭȜȝȥȓ ȠȢțȗ ȤșȔȗȜȤȧșȦ ȡȔ ȩȤȢȡȜ-
ȫșȥȞȢș ȖȢțȘșȝȥȦȖȜș ȱȦȔȡȢȟȔ ȕȢȟșș țȡȔȫȜȦșȟȰȡȢȝ 
ȔȘȔȣȦȔȪȜȢȡȡȢȝ ȔȞȦȜȖȔȪȜșȝ ǕȟȰǙǘ ȣȢ ȥȤȔȖȡșȡȜȲ 
ȥȢ țȤșȟȯȠ ȠȢțȗȢȠ. ǲȦȜ ȜțȠșȡșȡȜȓ ǕȟȰǙǘ ȜțȕȜ-
ȤȔȦșȟȰȡȯ Ȗ ȢȦȡȢȬșȡȜȜ ȔȪșȦȔȟȰȘșȗȜȘȢȞȜȥȟȓȲȭșȝ 
șȒ ȔȞȦȜȖȡȢȥȦȜ, ȜȠșȲȦ ȤȔȥȣȤȢȥȦȤȔȡȒȡȡȯȝ Ȝ ȘȢȟȗȢ-
ȖȤșȠșȡȡȯȝ ȩȔȤȔȞȦșȤ: țȔȦȤȔȗȜȖȔȲȦ ȕȢȟȰȬȢș ȫȜȥȟȢ 
ȥȦȤȧȞȦȧȤ ȠȢțȗȔ Ȝ ȥȢȩȤȔȡȓȲȦȥȓ ȘȢȟȗȢ ȣȢȥȟș ȢȞȢȡ-
ȫȔȡȜȓ ȔȟȞȢȗȢȟȜțȔȪȜȜ. ǲȦȢ ȣȢȘȦȖșȤȚȘȔșȦ ȣȢȖȯ-
ȬșȡȡȧȲ ȣȟȔȥȦȜȫȡȢȥȦȰ Ȝ ȫȧȖȥȦȖȜȦșȟȰȡȢȥȦȰ ȤȔț-
ȖȜȖȔȲȭșȗȢȥȓ ȠȢțȗȔ Ȟ ȖȡșȬȡȜȠ ȖȢțȘșȝȥȦȖȜȓȠ [5].

ƣǄƾǋǇǐǆǔƾ ǁ ǅǇǄƾǃǌǄǘǉǆǇ-ƼƾǆƾǋǁǐƾǊǃǁƾ 
ǆƹǉǌǑƾǆǁǘ

Ǘ ȞȢȡȪș I Ȝ ȡȔȫȔȟș II ȦȤȜȠșȥȦȤȔ ȔȡȦșȡȔ-
ȦȔȟȰȡȢȗȢ ȢȡȦȢȗșȡșțȔ ȫșȟȢȖșȞȔ Ȝț ȱȠȕȤȜȢȡȔȟȰȡȯȩ 
ȡșȤȖȡȯȩ ȥȦȖȢȟȢȖȯȩ ȞȟșȦȢȞ ȤȔțȖȜȖȔȲȦȥȓ ȡșȝȤȢ-
ȡȯ ȠȢțȗȔ, Ȕ ȱȦȔȡȢȟ ȖȟȜȓșȦ ȡȔ Ȝȩ ȥȢțȤșȖȔȡȜș. Ǚȟȓ 
ȔȟȞȢȗȢȟȓ ȧȓțȖȜȠȯ ȦȔȞȚș Ȝ ȠȜȞȤȢ-ǥǢǟ (ȡș ȞȢȘȜ-
ȤȧȲȭȜș ȕșȟȢȞ), ȞȢȦȢȤȯș ȧȣȤȔȖȟȓȲȦ ȱȞȥȣȤșȥȥȜșȝ 
ȗșȡȢȖ [54]. ǲȦȔȡȢȟ ȤȔțȤȧȬȔșȦ ȤșȗȧȟȓȦȢȤȡȯș ȥȖȓțȜ 
ȠȜȞȤȢ-ǥǢǟ, ȞȢȦȢȤȯș ȖȔȚȡȯ Șȟȓ ȣȤȢȪșȥȥȔ ȥȢțȤș-
ȖȔȡȜȓ ȡșȤȖȡȯȩ ȞȟșȦȢȞ [23].

ǲȦȔȡȢȟ ȢȞȔțȯȖȔșȦ ȖȟȜȓȡȜș ȡȔ ȥȦȖȢȟȢȖȯș 
ȡșȤȖȡȯș ȞȟșȦȞȜ (NSC), ȞȟșȦȞȜ-ȣȤșȘȬșȥȦȖșȡȡȜȞȜ 
ȗȟȜȜ (GCP) Ȝ ȞȟșȦȞȜ-ȣȤșȘȬșȥȦȖșȡȡȜȞȜ ȡșȝȤȢȡȢȖ 
(NCP). ǲȦȜ ȞȟșȦȞȜ ȕȯȟȜ ȜțȢȟȜȤȢȖȔȡȯ ȖȢ II ȦȤȜȠș-
ȥȦȤș ȤȔțȖȜȦȜȓ ȫșȟȢȖșȞȔ Șȟȓ ȣȢțȜȦȜȖȡȢȝ ȥșȟșȞȪȜȜ 
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ȥ ȜȥȣȢȟȰțȢȖȔȡȜșȠ ȠȔȗȡȜȦȡȯȩ ȠȜȞȤȢȥȨșȤ, Ƞșȫșȡ-
ȡȯȩ ȔȡȦȜȦșȟȔȠȜ Ȟ CD133 (NSC), A2B5 (GCP) ȜȟȜ 
PSA-NCAM (NCP). ǥȔȖȡȢș ȫȜȥȟȢ Ȝț ȦȤȒȩ ȦȜȣȢȖ 
ȞȟșȦȢȞ ȣȢȘȖșȤȗȔȟȜ ȖȢțȘșȝȥȦȖȜȲ ȤȔȥȦȖȢȤȔ, ȥȢȘșȤ-
ȚȔȭșȗȢ 0 ȜȟȜ 100 ȠȠȢȟȰ ȱȦȔȡȢȟȔ, Ȗ ȦșȫșȡȜș 120 ȫ. 
ǟȟșȦȢȫȡȯș ȞȧȟȰȦȧȤȯ ȕȯȟȜ Ȝțȧȫșȡȯ ȥ ȣȢȠȢȭȰȲ 
ȜȠȠȧȡȢȨȟȲȢȤșȥȪșȡȦȡȢȝ ȠȜȞȤȢȥȞȢȣȜȜ Ȝ ǗșȥȦșȤȡ-
ȕȟȢȦȦȜȡȗȔ. ǲȦȔȡȢȟ ȥȣȢȥȢȕȥȦȖȢȖȔȟ ȨȢȤȠȜȤȢȖȔȡȜȲ 
ȡșȝȤȢȥȨșȤ NSC, GCP Ȝ NCP. Ǘ ȞȢȡȦȤȢȟș GCP 
ȘȜȨȨșȤșȡȪȜȤȧȲȦȥȓ, Ȕ GCP Ȝ NCP ȨȢȤȠȜȤȧȲȦ 
ȡșȝȤȢȥȨșȤȯ, țȡȔȫȜȦșȟȰȡȢ ȠșȡȰȬȜș ȣȢ ȤȔțȠșȤȧ, 
ȫșȠ Ȗ ȥȤșȘș ȥ ȱȦȔȡȢȟȢȠ [77].

ǣȘȡȜȠ Ȝț ȖȢțȠȢȚȡȯȩ ȠșȩȔȡȜțȠȢȖ ȨȢȤȠȜȤȢ-
ȖȔȡȜȓ ǩǕǦ ȓȖȟȓșȦȥȓ ȖȢțȘșȝȥȦȖȜș ȔȟȞȢȗȢȟȓ ȡȔ 
ȥȜȥȦșȠȧ ȖȢțȕȧȚȘȔȲȭȜȩ Ȝ ȦȢȤȠȢțȡȯȩ ȡșȝȤȢȦȤȔȡȥ-
ȠȜȦȦșȤȢȖ. ǕȞȦȜȖȜȤȢȖȔȡȜș ȢȘȡȢȗȢ Ȝț ȣȢȘȦȜȣȢȖ 
ȗȟȧȦȔȠȔȦȡȯȩ ȤșȪșȣȦȢȤȢȖ NMDA (N-methyl-D-
aspartate) ȜȗȤȔșȦ ȞȟȲȫșȖȧȲ ȤȢȟȰ Ȗ ȣȤȢȪșȥȥș ȨȢȤ-
ȠȜȤȢȖȔȡȜȓ ȥȜȡȔȣȥȢȖ. ǕȟȞȢȗȢȟȰ, ȕȟȢȞȜȤȧȓ NMDA-
ȤșȪșȣȦȢȤȯ, ȥȣȢȥȢȕȥȦȖȧșȦ ȤȔțȖȜȦȜȲ ȔȣȢȣȦȢȦȜȫș-
ȥȞȢȝ ȡșȝȤȢȘșȗșȡșȤȔȪȜȜ Ȗ ȣșȤșȘȡșȠ ȠȢțȗȧ, ȫȦȢ 
ȠȢȚșȦ ȕȯȦȰ ȣȤȜȫȜȡȢȝ ȧȠșȡȰȬșȡȜȓ ȠȔȥȥȯ ȠȢțȗȔ, 
ȤȔțȟȜȫȡȯȩ ȣȥȜȩȜȫșȥȞȜȩ ȡȔȤȧȬșȡȜȝ, Ȕ ȦȔȞȚș ȥȡȜ-
ȚșȡȜȓ ȥȣȢȥȢȕȡȢȥȦȜ Ȟ ȢȕȧȫșȡȜȲ ȧ ȣȢȦȢȠȥȦȖȔ [13]. 
ǘȜȣșȤȔȞȦȜȖȡȢȥȦȰ NMDA-ȤșȪșȣȦȢȤȢȖ ȣȤȜȖȢȘȜȦ Ȟ 
ȱȞȥȔȝȦȢȦȢȞȥȜȫșȥȞȢȝ ȗȜȕșȟȜ ȞȟșȦȢȞ [75].

Ǧ ȣȢȠȢȭȰȲ ȜȠȠȧȡȢȗȜȥȦȢȩȜȠȜȫșȥȞȜȩ ȠșȦȢ-
ȘȢȖ ȜțȧȫȔȟȜ ȤșȪșȣȦȢȤȯ ȡșȝȤȢȦȤȢȨȜȡȔ p75 (p75 
NTR) Ȗ ȥșȡȥȢȠȢȦȢȤȡȢȝ ȞȢȤș 10- Ȝ 20-ȥȧȦȢȫȡȯȩ 
ȞȤȯȥȓȦ, ȣȢȘȖșȤȗȔȖȬȜȩȥȓ ȖȢțȘșȝȥȦȖȜȲ ȱȦȔȡȢȟȔ 
Ȗ ȦșȫșȡȜș 1-ȝ ȡșȘșȟȜ ȣȢȥȦȡȔȦȔȟȰȡȢȝ ȚȜțȡȜ. Ǘ 
ȢȕșȜȩ ȖȢțȤȔȥȦȡȯȩ ȗȤȧȣȣȔȩ ȞȢȟȜȫșȥȦȖȢ p75 NTR-
ȜȠȠȧȡȢȤșȔȞȦȜȖȡȯȩ ȡșȝȤȢȡȢȖ ȕȯȟȢ ȖȯȬș ȧ ȣȢȘ-
ȢȣȯȦȡȯȩ ȚȜȖȢȦȡȯȩ ȣȢ ȥȤȔȖȡșȡȜȲ ȥ ȦȔȞȢȖȯȠ Ȗ 
ȞȢȡȦȤȢȟȰȡȢȝ ȗȤȧȣȣș [55, 73].

ǥȔțȖȜȖȔȲȭȜȝȥȓ ȠȢțȚșȫȢȞ ȢȥȢȕșȡȡȢ ȫȧȖȥȦȖȜ-
Ȧșȟșȡ Ȟ ȖȢțȘșȝȥȦȖȜȲ ȱȦȔȡȢȟȔ. ǲȦȔȡȢȟ ȜȡȗȜȕȜȤȧșȦ 
ȤȢȥȦ ȔȞȥȢȡȢȖ ȡșȝȤȢȡȢȖ țșȤȡȜȥȦȢȗȢ ȥȟȢȓ ȞȢȤȯ ȠȢț-
ȚșȫȞȔ. ǥȢȥȦ ȔȞȥȢȡȢȖ Ȗ ȡȢȤȠș ȥȦȜȠȧȟȜȤȧȲȦ Net-
rin-1, ȡșȝȤȢȦȤȢȨȜȫșȥȞȜȝ ȨȔȞȦȢȤ ȗȟȜȔȟȰȡȯȩ Ȟȟș-
ȦȢȞ (GDNF) Ȝ ȔȘȗșțȜȜ L1, ȣȧȦșȠ ȔȞȦȜȖȔȪȜȜ ǩǦǟ 
(Src ȞȜȡȔțȯ), ȥȜȗȡȔȟȰȡȢȗȢ ȕșȟȞȔ Cas Ȝ ȖȯȘșȟșȡȜȓ 
ȖȡșȞȟșȦȢȫȡȢȝ ȤșȗȧȟȜȤȧșȠȢȝ ȞȜȡȔțȯ 1 Ȝ 2 (ERK1/2). 
ǢșȝȤȢȦȤȢȨȜȫșȥȞȜȝ ȨȔȞȦȢȤ (BDNF) ȥȦȜȠȧȟȜȤȧșȦ 
ȤȢȥȦ ȔȞȥȢȡȢȖ Ȝ ȔȞȦȜȖȔȪȜȲ ERK1/2 ȕșț ȣȤșȘȖȔ-
ȤȜȦșȟȰȡȢȝ ȔȞȦȜȖȔȪȜȜ ǩǦǟ ȜȟȜ Cas. ǟȟȜȡȜȫșȥȞȜ 
țȡȔȫȜȠȔȓ ȞȢȡȪșȡȦȤȔȪȜȓ ȱȦȔȡȢȟȔ ȜȡȗȜȕȜȤȧșȦ ȤȢȥȦ 
ȔȞȥȢȡȢȖ Ȝ ȔȞȦȜȖȔȪȜȲ SFK-Cas-ERK1/2-ȣȧȦȜ, ȡȢ 
ȡș ȡȔȤȧȬȔșȦ BDNF-ȜȡȘȧȪȜȤȢȖȔȡȡȯȝ ȤȢȥȦ ȔȞȥȢȡȔ 
ȜȟȜ ȔȞȦȜȖȔȪȜȲ ERK1/2. ǲȦȜ ȤșțȧȟȰȦȔȦȯ ȣȢȞȔțȯ-
ȖȔȲȦ, ȫȦȢ ǩǦǟ, ȡȢ ȡș ERK1/2, ȓȖȟȓșȦȥȓ ȢȥȡȢȖȡȢȝ 
ȠȜȬșȡȰȲ Șȟȓ ȱȦȔȡȢȟȜȡȘȧȪȜȤȢȖȔȡȡȢȗȢ ȣȢȘȔȖȟșȡȜȓ 
ȤȢȥȦȔ ȔȞȥȢȡȔ [27].

ǟȤȯȥȔȠ ȖȖȢȘȜȟȜ ȱȦȔȡȢȟ (2,5 ȗ/Ȟȗ Ȗ 0 Ȝ 2 ȫ) 
ȡȔ 7-, 15-ș Ȝ 20-ș ȥȧȦȞȜ ȣȢȥȟș ȤȢȚȘșȡȜȓ. Ǚȟȓ 

ȢȪșȡȞȜ ȡșȝȤȢȘșȗșȡșȤȔȪȜȜ ȜȥȣȢȟȰțȢȖȔȟȜ ȜȠȣȤșȗȡȔ-
ȪȜȲ ȡȜȦȤȔȦȢȠ ȥșȤșȕȤȔ, Ȕ ȜȠȠȧȡȢȗȜȥȦȢȩȜȠȜȫșȥȞȜș 
ȠșȦȢȘȯ ȣȤȜȠșȡȓȟȜ Șȟȓ ȢȕȡȔȤȧȚșȡȜȓ ȔȞȦȜȖȜȤȢ-
ȖȔȡȡȯȩ ȞȔȥȣȔț-3, -8 Ȝ -9 ȫșȤșț 2, 4, 6, 8, 12 Ȝ 24 ȫ 
ȣȢȥȟș ȖȖșȘșȡȜȓ ȱȦȔȡȢȟȔ. ǥșțȧȟȰȦȔȦȯ ȣȢȞȔțȔȟȜ, 
ȫȦȢ ȡșȝȤȢȘșȗșȡșȤȔȪȜȓ Ȗ ȪșȡȦȤȔȟȰȡȢȠ ȤȔȥȬȜȤșȡȜȜ 
ȠȜȡȘȔȟșȖȜȘȡȢȗȢ ȦșȟȔ ȣȤȢȜȥȩȢȘȜȦ ȡȔ 7–15-ș ȥȧȦȞȜ 
ȣȢȥȦȡȔȦȔȟȰȡȢȗȢ ȤȔțȖȜȦȜȓ, Ȕ Ȗ ȗȤȧȬșȖȜȘȡȢȝ ȞȢȤș — 
ȡȔ 7-, 15-ș Ȝ 20-ș ȥȧȦȞȜ. ǖȯȟȔ ȖȯȓȖȟșȡȔ ȔȞȦȜȖȔȪȜȓ 
ȞȔȥȣȔțȯ-3 Ȝ -9, ȡȢ ȡș ȞȔȥȣȔțȯ-8. ǦȘșȟȔȡȢ țȔȞȟȲ-
ȫșȡȜș, ȫȦȢ ȤȔțȖȜȖȔȲȭȔȓȥȓ ȟȜȠȕȜȫșȥȞȔȓ ȥȜȥȦșȠȔ 
ȠȢțȗȔ ȫȧȖȥȦȖȜȦșȟȰȡȔ Ȟ ȖȢțȘșȝȥȦȖȜȲ ȱȦȔȡȢȟȔ, ȡȢ 
ȞȔȚȘȯȝ Ȝț șș ȱȟșȠșȡȦȢȖ ȜȠșșȦ ȥȖȢȝ ȣșȤȜȢȘ ȧȓțȖȜ-
ȠȢȥȦȜ Ȗ ȣȢȥȟșȤȢȘȢȖȢȠ ȣșȤȜȢȘș [24].

Ǧ ȣȢȠȢȭȰȲ ȜȠȠȧȡȢȗȜȥȦȢȩȜȠȜȫșȥȞȜȩ ȠșȦȢȘȢȖ 
ȜțȧȫȔȟȜ 3 ȞȔȟȰȪȜȝ-ȥȖȓțȯȖȔȲȭȜȩ ȕșȟȞȔ: ȞȔȟȰȕȜȡ-
ȘȜȡ D28k, ȞȔȟȰȤșȦȜȡȜȡ Ȝ ȣȔȤȖȔȟȰȕȧȠȜȡ Ȗ ȠȢț-
ȚșȫȞș 10-ȥȧȦȢȫȡȯȩ ȞȤȯȥȓȦ, ȣȢȘȖșȤȗȬȜȩȥȓ ȣȤș-
ȡȔȦȔȟȰȡȢȠȧ ȖȢțȘșȝȥȦȖȜȲ ȱȦȔȡȢȟȔ. ǬȜȥȟȢ ȞȟșȦȢȞ, 
ȥȢȘșȤȚȔȭȜȩ ȞȔȟȰȕȜȡȘȜȡ D28k Ȝ ȣȔȤȖȔȟȰȕȧȠȜȡ, 
ȥȡȜțȜȟȢȥȰ ȖȢ Ȗȥșȩ ȱȞȥȣșȤȜȠșȡȦȔȟȰȡȯȩ ȗȤȧȣȣȔȩ, Ȗ 
ȦȢ ȖȤșȠȓ ȞȔȞ ȥȢȘșȤȚȔȡȜș ȞȔȟȰȤșȦȜȡȜȡȔ ȖȢțȤȢȥȟȢ 
ȖȢ ȖȥȦȔȖȢȫȡȯȩ ȡșȝȤȢȡȔȩ [80].

ǤȤșȡȔȦȔȟȰȡȢș ȖȢțȘșȝȥȦȖȜș ȱȦȔȡȢȟȔ ȡȔȤȧȬȔșȦ 
ȞȟșȦȢȫȡȯȝ ȤȢȥȦ Ȝ ȘȜȨȨșȤșȡȪȜȤȢȖȞȧ ȔȥȦȤȢȪȜȦȔȤ-
ȡȢȝ ȗȟȜȜ, ȥȣȢȥȢȕȥȦȖȧșȦ ȥȡȜȚșȡȜȲ ȥȢȘșȤȚȔȡȜȓ 
ȗȟȜȢȨȜȕȤȜȟȟȓȤȡȢȗȢ ȞȜȥȟȢȗȢ ȕșȟȞȔ (ȠȔȤȞșȤ ȔȥȦȤȢ-
ȪȜȦȢȖ) Ȝ ȱȞȥȣȤșȥȥȜȜ șȗȢ ȗșȡȔ [40, 76].

ǤȢȟȔȗȔȲȦ, ȫȦȢ ȱȦȔȡȢȟ ȥȡȜȚȔșȦ ȖȯȚȜȖȔșȠȢȥȦȰ 
ȡșȝȤȢȡȢȖ Ȝ ȡȔȤȧȬȔșȦ Ȝȩ ȨȧȡȞȪȜȜ ȘȖȧȠȓ ȢȥȡȢȖ-
ȡȯȠȜ ȣȧȦȓȠȜ: 1) ȣȢȘȔȖȟȓșȦ ȥȜȗȡȔȟȯ ȜȡȥȧȟȜȡȔ, 
ȡșȢȕȩȢȘȜȠȯș Șȟȓ ȚȜțȡșȥȣȢȥȢȕȡȢȥȦȜ, ȠșȦȔȕȢ-
ȟȜțȠȔ, ȨȢȤȠȜȤȢȖȔȡȜȓ ȥȜȡȔȣȥȢȖ Ȝ ȣȤȢȜțȖȢȘȥȦȖȔ 
ȔȪșȦȜȟ ȩȢȟȜȡȔ; 2) ȨȧȡȞȪȜȢȡȜȤȧșȦ ȞȔȞ ȡșȝȤȢȦȢȞ-
ȥȜȡ, ȖȯțȯȖȔȓ ȢȞȜȥȟȜȦșȟȰȡȯȝ ȥȦȤșȥȥ, ȣȢȖȤșȚȘșȡȜș 
ǙǢǟ Ȝ ȠȜȦȢȩȢȡȘȤȜȔȟȰȡȧȲ ȘȜȥȨȧȡȞȪȜȲ. ǲȦȔȡȢȟ 
ȧȗȡșȦȔșȦ ȥȜȗȡȔȟȯ ȜȡȥȧȟȜȡȔ ȢȣȢȥȤșȘȢȖȔȡȡȢ ȡȔ 
ȧȤȢȖȡș șȗȢ ȤșȪșȣȦȢȤȢȖ, ȡȔȤȧȬȔȓ ȥȖȓțȯȖȔȡȜș ȥ 
ȤșȪșȣȦȢȤȢȠ, Ȝ ȣȢȖȯȬȔșȦ ȔȞȦȜȖȡȢȥȦȰ ȨȢȥȨȔȦȔț. 
Ǘ ȤșțȧȟȰȦȔȦș ȜȡȥȧȟȜȡȢȖȔȓ ȔȞȦȜȖȔȪȜȓ PI3K-Akt, 
ȞȢȦȢȤȔȓ ȖȯȥȦȧȣȔșȦ ȣȢȥȤșȘȡȜȞȢȠ ȢȕșȥȣșȫșȡȜȓ ȣȢȘ-
ȖȜȚȡȢȥȦȜ, ȱȡșȤȗșȦȜȫșȥȞȢȗȢ ȢȕȠșȡȔ Ȝ ȣȟȔȥȦȜȫ-
ȡȢȥȦȜ ȡșȝȤȢȡȢȖ, ȥȡȜȚȔșȦȥȓ. ǦȟșȘȢȖȔȦșȟȰȡȢ, ȩȤȢ-
ȡȜȫșȥȞȢș ȖȡȧȦȤȜȧȦȤȢȕȡȢș ȖȢțȘșȝȥȦȖȜș ȱȦȔȡȢȟȔ 
ȣȤȜȖȢȘȜȦ Ȟ ȥȢȥȦȢȓȡȜȲ ȜȡȥȧȟȜȡȢȤșțȜȥȦșȡȦȡȢȥȦȜ Ȗ 
ǫǢǦ [31].

Ǘ ȣȤȢȪșȥȥș ȢȡȦȢȗșȡșțȔ ȔȟȞȢȗȢȟȰ ȖȯțȯȖȔșȦ 
ȘșȨșȞȦȯ ȠȡȢȗȜȩ ȠȢȟșȞȧȟȓȤȡȯȩ, ȡșȝȤȢȩȜȠȜȫșȥȞȜȩ 
Ȝ ȞȟșȦȢȫȡȯȩ ȣȤȢȪșȥȥȢȖ, ȣȤȢȜȥȩȢȘȓȭȜȩ ȖȢ ȖȤșȠȓ 
ȡȢȤȠȔȟȰȡȢȗȢ ȤȔțȖȜȦȜȓ ȠȢțȗȔ, ȡȔȤȧȬȔșȦ ȨȧȡȞȪȜȜ 
ȡșȝȤȢȗȟȜȜ, ȜțȠșȡȓșȦ ȤșȗȧȟȓȪȜȲ ȱȞȥȣȤșȥȥȜȜ ȗșȡȢȖ 
Ȝ ȠȢȟșȞȧȟ, ȧȫȔȥȦȖȧȲȭȜȩ Ȗ ȠșȚȞȟșȦȢȫȡȯȩ ȖțȔȜ-
ȠȢȘșȝȥȦȖȜȓȩ, ȣȢȖȯȬȔșȦ ȢȕȤȔțȢȖȔȡȜș ȥȖȢȕȢȘȡȯȩ 
ȤȔȘȜȞȔȟȢȖ. ǕȟȞȢȗȢȟȰ ȘșȝȥȦȖȧșȦ ȡȔ ȥȣșȪȜȨȜȫșȥȞȜș 
ȕșȟȞȜ ȠșȠȕȤȔȡȯ ȤșȪșȣȦȢȤȢȖ, ȡȔȣȤȜȠșȤ, GABA-A, 
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ȜȢȡȡȯș ȞȔȡȔȟȯ (Ca²+-ȞȔȡȔȟȯ L-ȦȜȣȔ) Ȝ ȥȜȗȡȔȟȰ-
ȡȯș ȣȧȦȜ (ȡȔȣȤȜȠșȤ, ǥǟǕ- Ȝ ǥǟǦ-ȥȜȗȡȔȟȜțȔȪȜȓ). 
ǲȦȜ ȱȨȨșȞȦȯ ȠȢȗȧȦ ȟșȚȔȦȰ Ȗ ȢȥȡȢȖș ȬȜȤȢȞȢȗȢ 
ȥȣșȞȦȤȔ ȣȢȖșȘșȡȫșȥȞȜȩ ȡȔȤȧȬșȡȜȝ, ȖȯțȯȖȔșȠȯȩ 
ȱȦȔȡȢȟȢȠ [19].

ǧȔȞȜȠ ȢȕȤȔțȢȠ, ȔȡȦșȡȔȦȔȟȰȡȢș ȖȢțȘșȝȥȦȖȜș 
ȔȟȞȢȗȢȟȓ ȖȯțȯȖȔșȦ țȡȔȫȜȦșȟȰȡȯș Ȝ ȤȔțȡȢȢȕȤȔț-
ȡȯș ȡȔȤȧȬșȡȜȓ ȥȦȤȧȞȦȧȤ ȠȢțȗȔ ȫșȟȢȖșȞȔ Ȝ ȚȜȖȢȦ-
ȡȯȩ ȡȔ ȢȤȗȔȡȡȢȠ, ȦȞȔȡșȖȢȠ, ȞȟșȦȢȫȡȢȠ Ȝ ȥȧȕ-
ȞȟșȦȢȫȡȢȠ ȧȤȢȖȡș. ǣȡȜ ȠȢȗȧȦ ȟșȚȔȦȰ Ȗ ȢȥȡȢȖș 
ȡȔȕȟȲȘȔșȠȯȩ ȣȤȜ ǩǕǦ ȔȡȢȠȔȟȜȝ ȤȔțȖȜȦȜȓ ȠȢțȗȔ, 
ȡșȖȤȢȟȢȗȜȫșȥȞȜȩ, ȣȢȖșȘșȡȫșȥȞȜȩ Ȝ ȣȥȜȩȜȫșȥȞȜȩ 
ȤȔȥȥȦȤȢȝȥȦȖ.
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THE EFFECTS OF ALCOHOL 
ON THE DEVELOPING BRAIN
S. M. Zimatkin and Ye. I. Bon’

In the review the literature data on the effect of alcohol on 
the developing brain of human and animals are summarized. 
The information is presented on the neuroimaging, histological, 
cellular and molecular-genetic disturbances in the brain in fetal 
alcohol syndrome and following exposure to alcohol during the 
early postnatal period. The structural developmental abnormali-
ties of the different parts of the brain, disorders of neurogenesis 
and neuronal apoptosis, changes in metabolism, receptors and 
secondary signals system of neurons are described. Prenatal alco-
hol exposure causes significant, various long-term disturbances 
of the brain structures at the organ, tissue, cellular and subcellular 
level, which may lay in the basis of the observed neurological, 
behavioral and metal disorders.
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