
ǦȢȗȟȔȥȡȢ ȢȪșȡȞȔȠ ǗȥșȠȜȤȡȢȝ ȢȤȗȔȡȜțȔȪȜȜ 
țȘȤȔȖȢȢȩȤȔȡșȡȜȓ, ȖȢ ȖȥșȠ ȠȜȤș ȡȔȤȧȬșȡȜȓ ȠȢț-
ȗȢȖȢȗȢ ȞȤȢȖȢȢȕȤȔȭșȡȜȓ țȔȡȜȠȔȲȦ ȖȦȢȤȢș ȠșȥȦȢ 
ȥȤșȘȜ ȣȤȜȫȜȡ ȥȠșȤȦȡȢȥȦȜ Ȝ ȜȡȖȔȟȜȘȜțȔȪȜȜ ȡȔȥșȟș-
ȡȜȓ ȣȢȥȟș ȜȬșȠȜȫșȥȞȢȝ ȕȢȟșțȡȜ ȥșȤȘȪȔ. ǤȢȱȦȢȠȧ 
ȢȫșȖȜȘȡȔ ȡșȢȕȩȢȘȜȠȢȥȦȰ ȤȔțȤȔȕȢȦȞȜ ȱȨȨșȞȦȜȖ-
ȡȯȩ ȟșȞȔȤȥȦȖșȡȡȯȩ ȥȤșȘȥȦȖ Ȝ ȡșȠșȘȜȞȔȠșȡȦȢțȡȯȩ 
ȥȣȢȥȢȕȢȖ ȥȦȤȧȞȦȧȤȡȢ-ȨȧȡȞȪȜȢȡȔȟȰȡȢȝ ȤșȔȕȜȟȜ-
ȦȔȪȜȜ ȠȢțȗȔ ȣȢȥȟș ȣȢȖȤșȚȘȔȲȭșȝ ȗȜȣȢȞȥȜȜ/ȜȬș-
ȠȜȜ. ǣȘȡȜȠ Ȝț ȡȔȜȕȢȟșș ȣșȤȥȣșȞȦȜȖȡȯȩ Ȗ ȱȦȢȠ 
ȢȦȡȢȬșȡȜȜ ȡșȠșȘȜȞȔȠșȡȦȢțȡȯȩ ȥȣȢȥȢȕȢȖ ȓȖȟȓșȦ-
ȥȓ ȣȢȥȦȞȢȡȘȜȪȜȢȡȜȤȢȖȔȡȜș (ǤȢȥȦǟ) — ȢȞȔțȔȡȜș 
ȱȞȥȦȤșȠȔȟȰȡȯȩ ȖȢțȘșȝȥȦȖȜȝ ȧȠșȤșȡȡȢȝ ȜȡȦșȡȥȜȖ-
ȡȢȥȦȜ ȡȔ ȢȥȢȕșȝ, ȣșȤșȚȜȖȬȜȩ ȦȓȚșȟȢș ȣȢȖȤșȚ-
ȘȔȲȭșș ȖȢțȘșȝȥȦȖȜș. ǩșȡȢȠșȡ ǤȢȥȦǟ ȖȣșȤȖȯș 
ȢȣȜȥȔȡ ȡȔ ȥșȤȘȪș, ȞȢȗȘȔ ȕȯȟȢ ȧȥȦȔȡȢȖȟșȡȢ, ȫȦȢ 
ȜȥȣȢȟȰțȢȖȔȡȜș ȞȤȔȦȞȢȖȤșȠșȡȡȢȝ ȜȬșȠȜȜ ȡȔ ȤȔȡ-
ȡȜȩ ȥȦȔȘȜȓȩ ȤșȣșȤȨȧțȜȜ țȡȔȫȜȦșȟȰȡȢ ȥȡȜȚȔșȦ 
ȤȔțȠșȤȯ țȢȡȯ ȣȢȖȤșȚȘșȡȜȓ ȣȢȥȟș ȣșȤșȡșȥșȡȡȢ-
ȗȢ ȜȡȨȔȤȞȦȔ Ȝ ȧȟȧȫȬȔșȦ ȖȯȚȜȖȔșȠȢȥȦȰ ȞȔȤȘȜȢ-
ȠȜȢȪȜȦȢȖ [16]. Ǘ 2006 ȗ. ȜȬșȠȜȫșȥȞȢș ǤȢȥȦǟ 
ȕȯȟȢ ȣȤȢȜțȖșȘșȡȢ ȡȔ ȠȢțȗȧ Ȗ ȠȢȘșȟȜ ȨȢȞȔȟȰȡȢȝ 
ȜȬșȠȜȜ ȡȔ ȠȯȬȔȩ [15]. ǢșȘȔȖȡȢ ȕȯȟ ȤȔțȤȔȕȢȦȔȡ 
ȡȢȖȯȝ, ȡșȜȡȖȔțȜȖȡȯȝ ȥȣȢȥȢȕ ǤȢȥȦǟ ȥ ȜȥȣȢȟȰțȢȖȔ-
ȡȜșȠ ȧȠșȤșȡȡȢȝ ȗȜȣȢȕȔȤȜȫșȥȞȢȝ ȗȜȣȢȞȥȜȜ (Ǩǘǘ) 
[1]. Ǘ ȠȢȘșȟȓȩ ȡȔ ȞȤȯȥȔȩ ȣȢȞȔțȔȡȢ, ȫȦȢ ǤȢȥȦǟ 
3-ȞȤȔȦȡȢȝ Ǩǘǘ ȱȨȨșȞȦȜȖȡȢ ȣȤșȘȢȦȖȤȔȭȔșȦ ȜȡȘȧ-

ȪȜȤȧșȠȧȲ ȦȓȚșȟȢȝ ȗȜȣȢȞȥȜșȝ (ǧǘ) ȗȜȕșȟȰ ȡșȝ-
ȤȢȡȢȖ ȗȜȣȣȢȞȔȠȣȔ Ȝ ȡșȢȞȢȤȦșȞȥȔ, ȥȣȢȥȢȕȥȦȖȧșȦ 
ȣȢȟȡȢȝ ȨȧȡȞȪȜȢȡȔȟȰȡȢȝ ȤșȔȕȜȟȜȦȔȪȜȜ ȣȢȥȟș ǧǘ 
ȜȟȜ ȣȥȜȩȢȱȠȢȪȜȢȡȔȟȰȡȯȩ ȥȦȤșȥȥȢȖ, ȡȢȤȠȔȟȜțȧȓ 
ȔȞȦȜȖȡȢȥȦȰ ȗȢȤȠȢȡȔȟȰȡȢȝ ȥȜȥȦșȠȯ Ȝ ȣȢȖșȘșȡȜș 
ȧ ȞȤȯȥ [2, 12]. Ǘ ȡȔȥȦȢȓȭșș ȖȤșȠȓ ȜȡȨȢȤȠȔ-
ȪȜȜ Ȣ ȠșȩȔȡȜțȠȔȩ, ȢȣȢȥȤșȘȧȲȭȜȩ ȣȤȢȦșȞȦȜȖȡȯȝ 
ȱȨȨșȞȦ ǤȢȥȦǟ ȥ Ǩǘǘ, ȡșȦ. ǗȯȘȖȜȡȧȦȔ ȗȜȣȢȦșțȔ, 
ȫȦȢ ȗȜȣȢȞȥȜȫșȥȞȢș ǤȢȥȦǟ ȠȢȘȜȨȜȪȜȤȧșȦ ȱȞȥȣȤșȥ-
ȥȜȲ ȕșȟȞȢȖ, ȜȗȤȔȲȭȜȩ ȖȔȚȡȧȲ ȤȢȟȰ Ȗ ȣȤȢȪșȥȥȔȩ 
ȡșȝȤȢȣȤȢȦșȞȪȜȜ Ȝ ȡșȝȤȢȣȟȔȥȦȜȫȡȢȥȦȜ. ǢȔȜȕȢȟșș 
ȖșȤȢȓȦȡȯȠȜ ȠȜȬșȡȓȠȜ, ȡȔ ȞȢȦȢȤȯș, ȣȤșȚȘș ȖȥșȗȢ, 
ȡȔȣȤȔȖȟșȡȢ ȘșȝȥȦȖȜș ǤȢȥȦǟ, ȓȖȟȓȲȦȥȓ ȣȤȢȦȜȖȢ-
ȔȣȢȣȦȢȦȜȫșȥȞȜȝ ȕșȟȢȞ Bcl-2 Ȝ ȡșȝȤȢȦȤȢȨȜȫșȥȞȜȝ 
ȨȔȞȦȢȤ BDNF (Brain-Derived Neurotrophic Factor). 
ǟȔȞ ȜțȖșȥȦȡȢ, Bcl-2 ȣȤșȣȓȦȥȦȖȧșȦ țȔȣȧȥȞȧ ȔȣȢȣȦȢ-
țȔ, ȢȣȢȥȤșȘȧșȠȢȗȢ ȠȜȦȢȩȢȡȘȤȜȓȠȜ, țȔ ȥȫșȦ ȢȗȤȔȡȜ-
ȫșȡȜȓ ȣȤȢȡȜȪȔșȠȢȥȦȜ ȡȔȤȧȚȡȢȝ ȠȜȦȢȩȢȡȘȤȜȔȟȰ-
ȡȢȝ ȠșȠȕȤȔȡȯ Șȟȓ ȪȜȦȢȩȤȢȠȔ Ǧ, Ȕ BDNF ȓȖȟȓșȦȥȓ 
ȣȢȟȜȣșȣȦȜȘȢȠ, ȢȦȖșȦȥȦȖșȡȡȯȠ țȔ ȣȤȢȟȜȨșȤȔȪȜȲ 
ȡșȝȤȢȡȢȖ, ȘȜȨȨșȤșȡȪȜȤȢȖȞȧ, ȖȯȚȜȖȔȡȜș, ȥȜȡȔȣ-
ȦȜȫșȥȞȧȲ ȣȟȔȥȦȜȫȡȢȥȦȰ, ȣȤȢȪșȥȥȯ ȣȔȠȓȦȜ Ȝ Ȣȕ -
ȧȫșȡȜȓ. ǫșȟȰ ȡȔȥȦȢȓȭșȝ ȤȔȕȢȦȯ — ȜțȧȫșȡȜș ȖȟȜȓ-
ȡȜȓ 3-ȞȤȔȦȡȢȗȢ ǤȢȥȦǟ Ǩǘǘ ȡȔ ȱȞȥȣȤșȥȥȜȲ Bcl-2 
Ȝ BDNF Ȗ ȣȢȟș ǦǕ1 ȗȜȣȣȢȞȔȠȣȔ, ȓȖȟȓȲȭșȗȢȥȓ 
ȡȔȜȕȢȟșș ȧȓțȖȜȠȯȠ Șȟȓ ȗȜȣȢȞȥȜȜ/ȜȬșȠȜȜ ȢȕȤȔțȢ-
ȖȔȡȜșȠ ȠȢțȗȔ ȧ ȞȤȯȥ, ȣșȤșȚȜȖȬȜȩ ǧǘ.
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ƥƾǋǇƽǇǅ ǃǇǄǁǐƾǊǋƻƾǆǆǇǂ ǁǅǅǌǆǇƼǁǊǋǇǎǁǅǁǁ ǁǊǊǄƾƽǇƻƹǆƹ ǖǃǊǈǉƾǊǊǁǘ ǈǉǇǋǁƻǇƹǈǇǈǋǇǋǁǐƾǊǃǇƼǇ ƺƾǄǃƹ Bcl-2 ǁ ǆƾǂǉǇǋǉǇǍǁ-
ǆƹ BDNF ƻ ǈǇǄƾ ƪƙ1 ƼǁǈǈǇǃƹǅǈƹ ǌ ǃǉǔǊ, ǈƾǉƾƿǁƻǑǁǎ ǋǘƿƾǄǌǗ ƼǁǈǇǃǊǁǗ (ƫƜ), ǈǇƻǉƾƿƽƹǗǒǁƾ ǈǇǊǄƾƽǊǋƻǁǘ ǃǇǋǇǉǇǂ ƺǔǄǁ 
ǊǃǇǅǈƾǆǊǁǉǇƻƹǆǔ ǈǇǊǄƾƽǌǗǒǁǅǁ ǋǉƾǅǘ ǊƾƹǆǊƹǅǁ ǈǇǊǋǃǇǆƽǁǏǁǇǆǁǉǇƻƹǆǁǘ (ƨǇǊǋƣ) ǌǅƾǉƾǆǆǇǂ ƼǁǈǇƺƹǉǁǐƾǊǃǇǂ ƼǁǈǇǃǊǁƾǂ 
(360 ǅǅ ǉǋ. Ǌǋ., 2 ǐ, ǋǉǁƿƽǔ Ǌ ǁǆǋƾǉƻƹǄǇǅ 24 ǐ). ƛǔǘƻǄƾǆǇ Ǌǆǁƿƾǆǁƾ ǖǃǊǈǉƾǊǊǁǁ ǁǊǊǄƾƽǌƾǅǔǎ ƺƾǄǃǇƻ ƻ ƼǁǈǈǇǃƹǅǈƾ ǌ ǃǉǔǊ 
ǈǇǊǄƾ ƫƜ. ƜǁǈǇǃǊǁǐƾǊǃǇƾ ƨǇǊǋƣ, ǌǄǌǐǑƹǗǒƾƾ ǊǋǉǌǃǋǌǉǆǇ-ǍǌǆǃǏǁǇǆƹǄǕǆǌǗ ǉƾƹƺǁǄǁǋƹǏǁǗ ǈǇǊǄƾ ǋǘƿƾǄǇƼǇ ƼǁǈǇǃǊǁǐƾǊǃǇƼǇ 
ƻǇǀƽƾǂǊǋƻǁǘ, ǌƻƾǄǁǐǁƻƹǄǇ ǖǃǊǈǉƾǊǊǁǗ Bcl-2 ǁ BDNF ƻ ǆƾǂǉǇǆƹǎ ǈǇǄǘ ƪƙ1 ƼǁǈǈǇǃƹǅǈƹ ǌ ǃǉǔǊ, ǈƾǉƾƿǁƻǑǁǎ ƫƜ. ƩƾǀǌǄǕǋƹǋǔ 
ǊƻǁƽƾǋƾǄǕǊǋƻǌǗǋ Ǉ ƻǇƻǄƾǐƾǆǁǁ Bcl-2 ǁ BDNF ƻ ǈǉǇǏƾǊǊǔ ƹƽƹǈǋƹǏǁǁ ǃ ƫƜ ǁ ǃǇǅǈƾǆǊƹǏǁǁ ƾƾ ǈǇƻǉƾƿƽƹǗǒƾƼǇ ǖǍǍƾǃǋƹ.

ƣǄǗǐƾƻǔƾ ǊǄǇƻƹ: ƼǁǈǈǇǃƹǅǈ, ǋǘƿƾǄƹǘ ƼǁǈǇǃǊǁǘ, ǈǇǊǋǃǇǆƽǁǏǁǇǆǁǉǇƻƹǆǁƾ, BDNF, Bcl-2
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ǡȔȦșȤȜ Ȕ ȟ  Ȝ  Ƞș Ȧ Ȣ Șȯ .  ǥȔȕȢȦȔ ȖȯȣȢȟȡșȡȔ ȡȔ ȖțȤȢȥȟȯȩ 
ȞȤȯȥȔȩ-ȥȔȠȪȔȩ ȟȜȡȜȜ ǗȜȥȦȔȤ ȠȔȥȥȢȝ 200–250 ȗ. ǛȜȖȢȦȡȯș 
ȤȢȥȟȜ Ȗ ȥȦȔȡȘȔȤȦȡȯȩ ȧȥȟȢȖȜȓȩ ȖȜȖȔȤȜȓ ǝȡȥȦȜȦȧȦȔ ȨȜțȜȢ-
ȟȢȗȜȜ ȜȠ. ǝ. Ǥ. ǤȔȖȟȢȖȔ ǥǕǢ Ȝ ȥȢȘșȤȚȔȟȜȥȰ Ȗ ȟȔȕȢȤȔȦȢȤȡȯȩ 
ȧȥȟȢȖȜȓȩ ȣȤȜ ȥȖȢȕȢȘȡȢȠ ȘȢȥȦȧȣș Ȟ ȖȢȘș Ȝ ȣȜȭș. ǤȤȜ ȣȤȢ-
ȖșȘșȡȜȜ ȱȞȥȣșȤȜȠșȡȦȢȖ ȥȢȕȟȲȘȔȟȜȥȰ ȦȤșȕȢȖȔȡȜȓ, ȥȨȢȤȠȧ-
ȟȜȤȢȖȔȡȡȯș Ȗ ǙȜȤșȞȦȜȖȔȩ ǦȢȖșȦȔ ǚȖȤȢȣșȝȥȞȢȗȢ ǦȢȢȕȭșȥȦȖȔ 
(86/609/EEC) Ȣȕ ȜȥȣȢȟȰțȢȖȔȡȜȜ ȚȜȖȢȦȡȯȩ Șȟȓ ȱȞȥȣșȤȜȠșȡ-
ȦȔȟȰȡȯȩ ȜȥȥȟșȘȢȖȔȡȜȝ. ǤȤȢȦȢȞȢȟȯ ȢȣȯȦȢȖ ȕȯȟȜ ȧȦȖșȤȚ-
Șșȡȯ ǟȢȠȜȥȥȜșȝ ȣȢ ȗȧȠȔȡȡȢȠȧ ȢȕȤȔȭșȡȜȲ ȥ ȚȜȖȢȦȡȯȠȜ 
ǝȡȥȦȜȦȧȦȔ ȨȜțȜȢȟȢȗȜȜ ȜȠ. ǝ. Ǥ. ǤȔȖȟȢȖȔ ǥǕǢ. Ǚȟȓ ȥȢțȘȔȡȜȓ 
ǧǘ ȚȜȖȢȦȡȯȩ ȣȢȠșȭȔȟȜ Ȗ ȕȔȤȢȞȔȠșȤȧ ȣȤȢȦȢȫȡȢȗȢ ȦȜȣȔ, 
ȥȡȜȚȔȟȜ ȘȔȖȟșȡȜș ȘȢ 160–180 ȠȠ ȤȦ. ȥȦ., ȫȦȢ ȥȢȢȦȖșȦȥȦȖȧșȦ 
ȣȢȘȮșȠȧ ȡȔ ȖȯȥȢȦȧ 11 000 Ƞ. ǙȟȜȦșȟȰȡȢȥȦȰ ȖȢțȘșȝȥȦȖȜȓ — 
3 ȫ. ǤȢȥȦǟ ȢȥȧȭșȥȦȖȟȓȟȜ ȣȧȦȒȠ 3-ȞȤȔȦȡȢȗȢ ȖȢțȘșȝȥȦȖȜȓ ȧȠș-
ȤșȡȡȢȝ ȗȜȣȢȕȔȤȜȫșȥȞȢȝ ȗȜȣȢȞȥȜșȝ (360 ȠȠ ȤȦ. ȥȦ., ȫȦȢ ȥȢȢȦ-
ȖșȦȥȦȖȧșȦ ȣȢȘȮȒȠȧ ȡȔ ȖȯȥȢȦȧ 5000 Ƞ), ȘȟȜȦșȟȰȡȢȥȦȰȲ 2 ȫ, ȥ 
ȜȡȦșȤȖȔȟȔȠȜ 24 ȫ ȠșȚȘȧ ȥșȔȡȥȔȠȜ. ǤșȤȖȯȝ ȥșȔȡȥ ȣȤȢȖȢȘȜȟȜ 
ȫșȤșț 24 ȫ ȣȢȥȟș ǧǘ, ȣȢȥȞȢȟȰȞȧ ȤȔȡșș ȕȯȟȢ ȣȢȞȔțȔȡȢ, ȫȦȢ 
ȱȦȢ ȡȔȜȕȢȟșș ȱȨȨșȞȦȜȖȡȯȝ ȤșȚȜȠ ǤȢȥȦǟ [12]. ǛȜȖȢȦȡȯȩ 
ȘșȞȔȣȜȦȜȤȢȖȔȟȜ ȫșȤșț 75 (n=6) Ȝ 96 ȫ (n=6) ȣȢȥȟș ǧǘ Ȝ, 
ȥȢȢȦȖșȦȥȦȖșȡȡȢ, ȫșȤșț 3 (n=6) Ȝ 24 ȫ (n=6) ȣȢȥȟș ȢȞȢȡȫȔȡȜȓ 
ǤȢȥȦǟ (Ȗ ȞȔȚȘȢȝ ȖȤșȠșȡȡȢȝ ȦȢȫȞș ȣȤȢȖȢȘȜȟȜ ȞȢȡȦȤȢȟȰ). 
ǟȢȡȦȤȢȟȰȡȧȲ ȗȤȧȣȣȧ ȥȢȥȦȔȖȜȟȜ ȞȤȯȥȯ, ȡș ȣȢȘȖșȤȗȔȖȬȜșȥȓ 
ȗȜȣȢȞȥȜȜ. Ǚȟȓ ȧȥȦȤȔȡșȡȜȓ ȖȟȜȓȡȜȓ ȡȔ ȤșțȧȟȰȦȔȦȯ ȡș ȥȖȓ-
țȔȡȡȯȩ ȥ ȗȜȣȢȞȥȜșȝ ȧȥȟȢȖȜȝ ȱȞȥȣșȤȜȠșȡȦȔ (ȣșȤșȡȢȥ ȞȤȯȥ Ȝț 
ȞȟșȦȞȜ Ȗ ȕȔȤȢȞȔȠșȤȧ) ȚȜȖȢȦȡȯȩ ȞȢȡȦȤȢȟȰȡȢȝ ȗȤȧȣȣȯ ȦȢȚș 
ȣȢȠșȭȔȟȜ Ȗ ȕȔȤȢȞȔȠșȤȧ ȡȔ 15 ȠȜȡ, ȡȢ ȘȔȖȟșȡȜș Ȗ ȡșȝ ȡș 
ȣȢȡȜȚȔȟȜ (ȣȢ 6 ȞȤȯȥ ȡȔ ȞȔȚȘȢȝ ȖȤșȠșȡȡȢȝ ȦȢȫȞș). ǣȕȤȔțȪȯ 
ȦȞȔȡȜ ȠȢțȗȔ ȨȜȞȥȜȤȢȖȔȟȜ 24 ȫ Ȗ ȠȢȟșȞȧȟȓȤȡȢȠ ȨȜȞȥȔȦȢȤș 
FineFix Ȝ ȢȕȤȔȕȔȦȯȖȔȟȜ ȥȢȗȟȔȥȡȢ ȥȦȔȡȘȔȤȦȡȢȠȧ ȗȜȥȦȢȟȢȗȜ-
ȫșȥȞȢȠȧ ȣȤȢȦȢȞȢȟȧ. ǝțȗȢȦȔȖȟȜȖȔȟȜ ȥșȤȜȝȡȯș ȣȔȤȔȨȜȡȢȖȯș 
ȥȤșțȯ ȠȢțȗȔ ȖȢ ȨȤȢȡȦȔȟȰȡȢȝ ȣȟȢȥȞȢȥȦȜ ȦȢȟȭȜȡȢȝ 7 ȠȞȠ ȡȔ 
ȧȤȢȖȡș –2,80 ȠȠ ȢȦ ȕȤșȗȠȯ. Ǚȟȓ ȢȪșȡȞȜ ȱȞȥȣȤșȥȥȜȜ ȕșȟȞȢȖ 
Bcl-2 Ȝ BDNF ȜȥȣȢȟȰțȢȖȔȟȜ ȜȠȠȧȡȢȗȜȥȦȢȩȜȠȜȫșȥȞȜȝ ȠșȦȢȘ. 
ǣȥȡȢȖȡȯș ȱȦȔȣȯ ȠșȦȢȘȔ: 1) ȜȡȞȧȕȔȪȜȓ ȥ ȣȢȟȜȞȟȢȡȔȟȰȡȯȠȜ 
ȞȤȢȟȜȫȰȜȠȜ ȔȡȦȜȦșȟȔȠȜ Ȟ

Bcl-2 Ȝ BDNF (Santa Cruz Biotechnology, Inc, ǦǭǕ, 
1:50); 2) ȜȡȞȧȕȔȪȜȓ ȥ ȖȦȢȤȜȫȡȯȠȜ ȕȜȢȦȜȡȜȟȜȤȢȖȔȡȡȯȠȜ 
ȔȡȦȜȦșȟȔȠȜ Ȝ ǕǗǦ-ȞȢȠȣȟșȞȥȢȠ (Vectastain ABC kit, Vector 
Laboratories, Inc, ǦǭǕ); 3) ȖȜțȧȔȟȜțȔȪȜȓ ȤșȔȞȪȜȜ (DAB 
substrate kit for peroxidase, Vector Laboratories, Inc, ǦǭǕ). 
ǕȡȔȟȜț ȣȤșȣȔȤȔȦȢȖ ȣȤȢȖȢȘȜȟȜ ȥ ȣȢȠȢȭȰȲ ȠȢȤȨȢȠșȦȤȜȫș-
ȥȞȢȝ ȧȥȦȔȡȢȖȞȜ, ȥȢȥȦȢȓȭșȝ Ȝț ȥȖșȦȢȖȢȗȢ ȠȜȞȤȢȥȞȢȣȔ Jenaval 
(Carl Zeiss, ǘșȤȠȔȡȜȓ), ȪȜȨȤȢȖȢȝ ȞȔȠșȤȯ Baumer CX05c 
(Baumer Optronic, ǘșȤȠȔȡȜȓ) Ȝ ȞȢȠȣȰȲȦșȤȔ IBM PC ȥ ȣȤȢ-
ȗȤȔȠȠȡȯȠ ȢȕșȥȣșȫșȡȜșȠ ǗȜȘșȢǧșȥȦ-ǡȔȥȦșȤ (ǡȢȤȨȢȟȢȗȜȓ) 
(ǗȜȘșȢ ǧșȥȦ, ǥȢȥȥȜȓ). ǢȔ ȢȥȡȢȖȔȡȜȜ ȢȪșȡȞȜ ȢȣȦȜȫșȥȞȢȝ 
ȣȟȢȦȡȢȥȦȜ, ȜȠȠȧȡȢȣȢțȜȦȜȖȡȯș ȞȟșȦȞȜ ȤȔțȘșȟȓȟȜ ȡȔ ȥȟȔȕȢ Ȝ 
ȜȡȦșȡȥȜȖȡȢ ȢȞȤȔȬșȡȡȯș (Ni), ȧ ȞȢȦȢȤȯȩ ȢȣȦȜȫșȥȞȔȓ ȣȟȢȦ-
ȡȢȥȦȰ ȕȯȟȔ ȖȯȬș ȥȤșȘȡșȝ ȢȣȦȜȫșȥȞȢȝ ȣȟȢȦȡȢȥȦȜ ȢȕȮșȞȦȔ, Ȗ 
ȘȔȡȡȢȠ ȥȟȧȫȔș 0,09 ȧȥȟ. șȘ. ǣȣȤșȘșȟȓȟȜ Ȣȕȭșș ȫȜȥȟȢ ȜȠȠȧȡȢ-
ȣȢțȜȦȜȖȡȯȩ ȞȟșȦȢȞ (N) Ȝ ȫȜȥȟȢ Ni-ȞȟșȦȢȞ ȡȔ ȥȡȜȠȞș ȣȟȢȭȔ-
ȘȰȲ 460×340 ȠȞȠ (Ȣȕ. 40).
ǥșțȧȟȰȦȔȦȯ ȢȕȤȔȕȔȦȯȖȔȟȜ ȥ ȣȢȠȢȭȰȲ ȣȔȞșȦȢȖ ȔȡȔȟȜțȔ 

ȘȔȡȡȯȩ STATISTICA 7.0 StatSoft, Inc Ȝ Microsoft Excel’2003, 
ȜȥȣȢȟȰțȢȖȔȟȜ ȡșȣȔȤȔȠșȦȤȜȫșȥȞȜȝ ȞȤȜȦșȤȜȝ ǡȔȡȡȔ—ǨȜȦȡȜ. 
ǝțȠșȡșȡȜȓ ȥȫȜȦȔȟȜ țȡȔȫȜȠȯȠȜ ȣȤȜ P�0,05. Ǘȥș ȤșțȧȟȰȦȔȦȯ 
ȣȤșȘȥȦȔȖȟșȡȯ Ȗ ȖȜȘș ȥȤșȘȡșȗȢ ȔȤȜȨȠșȦȜȫșȥȞȢȗȢ Ȝ șȗȢ ȥȦȔȡ-
ȘȔȤȦȡȢȝ ȢȬȜȕȞȜ.

ǥșțȧȟȰȦȔȦȯ  ȜȥȥȟșȘȢȖȔȡȜȓ .  Ǩ ȡș ǤȢȥȦǟ-
ȞȤȯȥ ȞȢȟȜȫșȥȦȖȢ Bcl-2-ȜȠȠȧȡȢȣȢțȜȦȜȖȡȯȩ Ȟȟș-
ȦȢȞ Ȗ ȣȢȟș ǦǕ1 ȗȜȣȣȢȞȔȠȣȔ ȫșȤșț 75 ȫ ȣȢȥȟș ǧǘ 

ȕȯȟȢ țȡȔȫȜȠȢ ȡȜȚș, ȫșȠ ȧ ȚȜȖȢȦȡȯȩ ȞȢȡȦȤȢȟȰ-
ȡȢȝ ȗȤȧȣȣȯ, ȢȘȡȔȞȢ ȞȢȟȜȫșȥȦȖȢ ȞȟșȦȢȞ, ȜȡȦșȡ-
ȥȜȖȡȢ ȱȞȥȣȤșȥȥȜȤȧȲȭȜȩ ȱȦȢȦ ȕșȟȢȞ, Ȗ ȘȔȡȡȢȝ 
ȖȤșȠșȡȡȢȝ ȦȢȫȞș țȡȔȫȜȠȢ ȡș ȢȦȟȜȫȔȟȢȥȰ ȢȦ ȞȢȡ-
ȦȤȢȟȓ. ǬșȤșț 96 ȫ ȣȢȥȟș ǧǘ ȞȢȟȜȫșȥȦȖȢ Bcl-2-
ȜȠȠȧȡȢȣȢțȜȦȜȖȡȯȩ ȞȟșȦȢȞ țȡȔȫȜȠȢ ȡș ȢȦȟȜȫȔȟȢȥȰ 
ȢȦ ȞȢȡȦȤȢȟȓ, ȡȢ ȘȢȟȓ ȜȡȦșȡȥȜȖȡȢ ȱȞȥȣȤșȥȥȜȤȧȲ-
ȭȜȩ ȣȜȤȔȠȜȘȡȯȩ ȡșȝȤȢȡȢȖ ȥȡȜȚȔȟȔȥȰ ȘȢ 20% ȢȦ 
ȦȔȞȢȖȢȝ Ȗ ȞȢȡȦȤȢȟș. Ǘ ȘȢȤȥȔȟȰȡȢȝ ȫȔȥȦȜ ȗȜȣȣȢ-
ȞȔȠȣȔ ȫșȤșț 3 ȫ ȣȢȥȟș ȣȢȥȟșȘȡșȗȢ ȥșȔȡȥȔ ǤȢȥȦǟ 
(ȥȢȢȦȖșȦȥȦȖșȡȡȢ ȫșȤșț 75 ȫ ȣȢȥȟș ǧǘ Ȗ ȱȦȢȝ 
ȗȤȧȣȣș) ȡș ȡȔȕȟȲȘȔȟȢȥȰ țȡȔȫȜȠȢȗȢ ȜțȠșȡșȡȜȓ 
ȘȢȟȜ ȜȠȠȧȡȢȣȢțȜȦȜȖȡȯȩ ȞȟșȦȢȞ ȣȢ ȥȤȔȖȡșȡȜȲ ȥ 
ȞȢȡȦȤȢȟșȠ. ǗȠșȥȦș ȥ ȦșȠ, ȞȢȟȜȫșȥȦȖȢ ȜȡȦșȡȥȜȖȡȢ 
ȱȞȥȣȤșȥȥȜȤȧȲȭȜȩ ȞȟșȦȢȞ ȖȢțȤȔȥȦȔȟȢ Ȗ 3 ȤȔțȔ. 
ǬșȤșț 24 ȫ ȣȢȥȟș țȔȖșȤȬșȡȜȓ 3-ȞȤȔȦȡȢȗȢ ǤȢȥȦǟ 
(ȥȢȢȦȖșȦȥȦȖșȡȡȢ ȫșȤșț 96 ȫ ȣȢȥȟș ǧǘ) Ȣȕȭșș ȞȢȟȜ-
ȫșȥȦȖȢ ȜȠȠȧȡȢȣȢțȜȦȜȖȡȯȩ ȞȟșȦȢȞ, ȦȔȞȚș ȞȔȞ Ȝ 
ȞȢȟȜȫșȥȦȖȢ Ni-ȡșȝȤȢȡȢȖ, ȕȯȟȢ ȧȖșȟȜȫșȡȢ (ȤȜȥȧ-
ȡȢȞ, Ȕ, ȕ). ǤȤȢȜȥȩȢȘȜȟȢ ȦȔȞȚș ȜțȠșȡșȡȜș ȘȢȟȜ 
ȥȟȔȕȢ Ȝ ȜȡȦșȡȥȜȖȡȢ ȢȞȤȔȬșȡȡȯȩ ȞȟșȦȢȞ ȢȦ ȢȕȭșȗȢ 
ȞȢȟȜȫșȥȦȖȔ Bcl-2-ȜȠȠȧȡȢȣȢțȜȦȜȖȡȯȩ ȞȟșȦȢȞ. ǧȔȞ, 
Ȗ ȣȢȟș ǦǕ1 ȗȜȣȣȢȞȔȠȣȔ ȧ ȡș ǤȢȥȦǟ-ȞȤȯȥ ȫșȤșț 
96 ȫ ȣȢȥȟș ǧǘ ȡȔȕȟȲȘȔȟȢȥȰ ȧȠșȡȰȬșȡȜș ȢȦȡȢ-
ȥȜȦșȟȰȡȢȗȢ ȥȢȘșȤȚȔȡȜȓ ȜȡȦșȡȥȜȖȡȢ ȢȞȤȔȬșȡȡȯȩ 
ȞȟșȦȢȞ ȣȢ ȥȤȔȖȡșȡȜȲ ȥ ȞȢȡȦȤȢȟșȠ. Ǩ ȚȜȖȢȦȡȯȩ, 
ȣșȤșȚȜȖȬȜȩ ǧǘ+ǤȢȥȦǟ, Ȗ ȱȦȢȝ Țș ȖȤșȠșȡȡȢȝ 
ȦȢȫȞș ȣȤȢȜȥȩȢȘȜȟȢ ȧȖșȟȜȫșȡȜș ȘȢȟȜ Ni-ȞȟșȦȢȞ ȢȦ 
ȢȕȭșȗȢ ȞȢȟȜȫșȥȦȖȔ ȡșȝȤȢȡȢȖ (N) ȣȢ ȥȤȔȖȡșȡȜȲ ȥ 
ȞȢȡȦȤȢȟșȠ.

ǧȓȚșȟȔȓ ȗȜȣȢȕȔȤȜȫșȥȞȔȓ ȗȜȣȢȞȥȜȓ ȣȤȜȖȢȘȜȟȔ 
Ȟ țȡȔȫȜȠȢȠȧ ȧȠșȡȰȬșȡȜȲ ȘȢȟȜ ȱȞȥȣȤșȥȥȜȤȧȲȭȜȩ 
BDNF-ȞȟșȦȢȞ Ȗ ȣȢȟș ǦǕ1 ȗȜȣȣȢȞȔȠȣȔ ȥȣȧȥȦȓ 75 ȫ 
ȣȢȥȟș ȖȢțȘșȝȥȦȖȜȓ. ǝȡȦșȡȥȜȖȡȢȥȦȰ ȱȞȥȣȤșȥȥȜȜ 
BDNF ȡș ȤȔțȟȜȫȔȟȔȥȰ ȥ ȦȔȞȢȖȢȝ Ȗ ȞȢȡȦȤȢȟȰȡȢȝ 
ȗȤȧȣȣș. ǬșȤșț 96 ȫ ȣȢȥȟș ȖȢțȘșȝȥȦȖȜȓ ȢȦȡȢȥȜȦșȟȰ-
ȡȢș ȥȢȘșȤȚȔȡȜș BDNF-ȜȠȠȧȡȢȣȢțȜȦȜȖȡȯȩ ȞȟșȦȢȞ 
Ȗ ȘȢȤȥȔȟȰȡȢȝ ȫȔȥȦȜ ȗȜȣȣȢȞȔȠȣȔ ȡȢȤȠȔȟȜțȜȤȢȖȔ-
ȟȢȥȰ, ȘȢȟȓ ȜȡȦșȡȥȜȖȡȢ ȱȞȥȣȤșȥȥȜȤȧȲȭȜȩ ȞȟșȦȢȞ 
ȦȔȞȚș ȡș ȜȠșȟȔ țȡȔȫȜȠȯȩ ȤȔțȟȜȫȜȝ ȥ ȞȢȡȦȤȢȟșȠ 
(ȥȠ. ȤȜȥȧȡȢȞ, Ȗ, ȗ). Ǩ ǤȢȥȦǟ-ȚȜȖȢȦȡȯȩ ȖȯȓȖȟș-
ȡȢ ȣȢȖȯȬșȡȜș ȱȞȥȣȤșȥȥȜȜ BDNF. ǤȤȜ ȔȡȔȟȜțș 
ȥȢȢȦȡȢȬșȡȜȓ ȜȠȠȧȡȢȣȢțȜȦȜȖȡȯȩ ȞȟșȦȢȞ ȥ ȤȔț-
ȟȜȫȡȢȝ ȜȡȦșȡȥȜȖȡȢȥȦȰȲ ȢȞȤȔȥȞȜ ȖȯȓȖȟșȡȢ, ȫȦȢ 
Ȗ ȘȢȤȥȔȟȰȡȢȝ ȫȔȥȦȜ ȗȜȣȣȢȞȔȠȣȔ ȧ ȡș ǤȢȥȦǟ-ȞȤȯȥ 
ȫșȤșț 96 ȫ ȣȢȥȟș ǧǘ ȣȤȢȜȥȩȢȘȜȟȢ ȧȠșȡȰȬșȡȜș 
ȘȢȟȜ ȜȡȦșȡȥȜȖȡȢ ȢȞȤȔȬșȡȡȯȩ ȞȟșȦȢȞ ȢȦ ȢȕȭșȗȢ 
ȞȢȟȜȫșȥȦȖȔ BDNF-ȜȠȠȧȡȢȣȢțȜȦȜȖȡȯȩ ȞȟșȦȢȞ ȣȢ 
ȥȤȔȖȡșȡȜȲ ȥ ȞȢȡȦȤȢȟșȠ. Ǩ ȞȤȯȥ, ȣșȤșȚȜȖȬȜȩ 
ǧǘ+ǤȢȥȦǟ, ȫșȤșț 24 ȫ ȣȢȥȟș ȣȢȥȟșȘȡșȗȢ ȥșȔȡȥȔ 
ȗȜȣȢȞȥȜȜ ȡȔȕȟȲȘȔȟȢȥȰ ȧȖșȟȜȫșȡȜș ȘȢȟȜ Ni-ȞȟșȦȢȞ 
ȢȦ ȢȕȭșȗȢ ȞȢȟȜȫșȥȦȖȔ ȡșȝȤȢȡȢȖ ȣȢ ȥȤȔȖȡșȡȜȲ ȥ 
ȞȢȡȦȤȢȟșȠ.

ǣȕ ȥ ȧȚ Ș ș ȡ Ȝ ș  ȣ Ȣ ȟ ȧ ȫ ș ȡ ȡȯ ȩ  Ș Ȕ ȡ ȡȯ ȩ . 
ǘȜȣȢȞȥȜȓ ȓȖȟȓșȦȥȓ ȢȘȡȜȠ Ȝț ȖȜȘȢȖ ȖȢțȘșȝȥȦȖȜȓ, 
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ȡȔȤȧȬȔȲȭșȗȢ ȗȢȠșȢȥȦȔț ȢȤȗȔȡȜțȠȔ Ȝ ȖȯțȯȖȔȲȭș-
ȗȢ ȢȦȖșȦȡȧȲ ȤșȔȞȪȜȲ, ȡȔȣȤȔȖȟșȡȡȧȲ ȡȔ șȗȢ ȖȢȥ-
ȥȦȔȡȢȖȟșȡȜș. ǣȘȡȔȞȢ, șȥȟȜ ȱȦȜ ȡȔȤȧȬșȡȜȓ ȥȟȜȬ-
ȞȢȠ ȖșȟȜȞȜ Ȝ ȞȟșȦȞȔ ȡș ȥȣȢȥȢȕȡȔ Ȝȩ ȞȢȠȣșȡȥȜȤȢ-
ȖȔȦȰ, ȦȢ țȔȣȧȥȞȔȲȦȥȓ ȠșȩȔȡȜțȠȯ șș ȣȢȖȤșȚȘșȡȜȓ 
Ȝ ȗȜȕșȟȜ. ǧȓȚșȟȯș ȨȢȤȠȯ ȗȜȣȢȞȥȜȜ ȥȣȢȥȢȕȡȯ 
ȖȯțȯȖȔȦȰ Ȫșȟȯȝ ȤȓȘ ȨȧȡȞȪȜȢȡȔȟȰȡȯȩ Ȝ ȥȦȤȧȞ-
ȦȧȤȡȯȩ ȡȔȤȧȬșȡȜȝ, ȢȕȤȔȦȜȠȯȩ Ȝ ȡșȢȕȤȔȦȜȠȯȩ, 
ȫȦȢ țȔȖȜȥȜȦ ȢȦ ȜȡȦșȡȥȜȖȡȢȥȦȜ Ȝ ȘȟȜȦșȟȰȡȢȥȦȜ 
ȖȢțȘșȝȥȦȖȜȓ.

ǢȔȜȕȢȟșș ȫȧȖȥȦȖȜȦșȟȰȡȯ Ȟ ȣȢȖȤșȚȘȔȲȭșȠȧ 
ȘșȝȥȦȖȜȲ ȗȜȣȢȞȥȜȜ ȦȔȞȜș ȢȕȤȔțȢȖȔȡȜȓ ȠȢțȗȔ, ȞȔȞ 
ȗȜȣȣȢȞȔȠȣ, Ȗ ȢȥȢȕșȡȡȢȥȦȜ șȗȢ ȘȢȤȥȔȟȰȡȔȓ ȫȔȥȦȰ, 
ȡșȢȞȢȤȦșȞȥ Ȝ ȣȜȤȜȨȢȤȠȡȔȓ ȞȢȤȔ. Ǘ ȡȔȥȦȢȓȭșȠ 
ȜȥȥȟșȘȢȖȔȡȜȜ ȕȯȟȜ ȣȢȘȦȖșȤȚȘșȡȯ ȤșțȧȟȰȦȔȦȯ 
ȣȤșȘȯȘȧȭȜȩ ȤȔȕȢȦ Ȣ ȘșȥȦȤȧȞȦȜȖȡȢȠ ȖȟȜȓȡȜȜ ǧǘ 
ȡȔ ȡșȝȤȢȡȯ ȧȓțȖȜȠȯȩ ȢȕȤȔțȢȖȔȡȜȝ ȠȢțȗȔ ȞȤȯȥ, 
ȥȢȣȤȢȖȢȚȘȔȲȭșȠȥȓ ȥȠșȭșȡȜșȠ ȥȢȢȦȡȢȬșȡȜȓ 
ȨȔȞȦȢȤȢȖ ȤșȗȧȟȓȪȜȜ ȖȯȚȜȖȔȡȜȓ/ȗȜȕșȟȜ ȞȟșȦȞȜ Ȗ 
ȥȦȢȤȢȡȧ ȣȤȢȔȣȢȣȦȢȦȜȫșȥȞȜȩ ȕșȟȞȢȖ ȡȔ ȨȢȡș ȣȢȘȔ-
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ǣȦȡȢȥȜȦșȟȰȡȢș ȥȢȘșȤȚȔȡȜș ȜȠȠȧȡȢȣȢțȜȦȜȖȡȯȩ Bcl-2-ȞȟșȦȢȞ (Ȕ) Ȝ ȜȡȦșȡȥȜȖȡȢ ȱȞȥȣȤșȥȥȜȤȧȲȭȜȩ Bcl-2-ȞȟșȦȢȞ (ȕ), 
ȜȠȠȧȡȢȣȢțȜȦȜȖȡȯȩ-BDNF-ȞȟșȦȢȞ (Ȗ) Ȝ ȜȡȦșȡȥȜȖȡȢ ȱȞȥȣȤșȥȥȜȤȧȲȭȜȩ BDNF-ȞȟșȦȢȞ (ȗ) Ȗ ȣȢȟș ǦǕ1 ȗȜȣȣȢȞȔȠȣȔ ȧ ȞȢȡȦȤȢȟȰȡȯȩ 
ȞȤȯȥ Ȝ Ȗ ȤȔțȟȜȫȡȯș ȥȤȢȞȜ ȣȢȥȟș ȦȓȚșȟȢȝ ȗȜȣȢȕȔȤȜȫșȥȞȢȝ ȗȜȣȢȞȥȜȜ (ǧǘ) ȧ ȡș ȣȢȥȦȞȢȡȘȜȪȜȢȡȜȤȢȖȔȡȡȯȩ Ȝ ȣȢȥȦȞȢȡȘȜȪȜȢȡȜȤȢ-
ȖȔȡȡȯȩ ȚȜȖȢȦȡȯȩ.

ǤȢ ȢȥȜ ȔȕȥȪȜȥȥ — ȖȤșȠȓ ȣȢȥȟș ǧǘ; ȣȢ ȢȥȜ ȢȤȘȜȡȔȦ — ȘȢȟȓ ȞȟșȦȢȞ ȣȢ ȥȤȔȖȡșȡȜȲ ȥ ȞȢȡȦȤȢȟșȠ (%). ǣȘȡȔ țȖșțȘȢȫȞȔ — ȤȔțȟȜȫȜȓ ȣȢ 
ȥȤȔȖȡșȡȜȲ ȥ ȞȢȡȦȤȢȟșȠ țȡȔȫȜȠȯ ȣȤȜ P�0,05; ȘȖș țȖșțȘȢȫȞȜ — ȤȔțȟȜȫȜȓ țȡȔȫȜȠȯ ȣȢ ȥȤȔȖȡșȡȜȲ ȥ ǧǘ ȣȤȜ P�0,05; ȖșȤȦȜȞȔȟȰȡȯș ȢȦȤșț-
ȞȜ — țȡȔȫșȡȜȓ ȥȦȔȡȘȔȤȦȡȢȝ ȢȬȜȕȞȜ

*
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ȖȟșȡȜȓ ȱȞȥȣȤșȥȥȜȜ ȔȡȦȜȔȣȢȣȦȢȦȜȫșȥȞȜȩ ȨȔȞȦȢȤȢȖ 
[11]. ǤȢȞȔțȔȡȢ, ȫȦȢ ǧǘ ȣȤȜȖȢȘȜȦ Ȟ ȥȡȜȚșȡȜȲ 
ȥȢȘșȤȚȔȡȜȓ ȔȡȦȜȔȣȢȣȦȢȦȜȫșȥȞȢȗȢ ȕșȟȞȔ Bcl-2 Ȗ 
ȣȢȟș ǦǕ1 ȗȜȣȣȢȞȔȠȣȔ ȘȔȚș Ȗ ȣȢțȘȡȜș ȥȤȢȞȜ ȣȢȥȟș 
ȖȢțȘșȝȥȦȖȜȓ (75–96 ȫ), ȤșțȧȟȰȦȔȦȢȠ ȫșȗȢ ȥȦȔȡȢ-
ȖȜȦȥȓ ȗȜȕșȟȰ 30% ȡșȝȤȢȡȢȖ ȘȔȡȡȢȝ ȢȕȟȔȥȦȜ ȫșȤșț 
7 ȥȧȦ ȣȢȥȟș ȖȢțȘșȝȥȦȖȜȓ [12]. ǗȢțȘșȝȥȦȖȜș ǤȢȥȦǟ 
Ǩǘǘ Ȗ ȡȔȬșȝ ȠȢȘșȟȜ ȥȣȢȥȢȕȥȦȖȢȖȔȟȢ ȖȯȚȜȖȔȡȜȲ 
ȡșȤȖȡȯȩ ȞȟșȦȢȞ [12]. ǦȢȗȟȔȥȡȢ ȣȢȟȧȫșȡȡȯȠ Ȗ 
ȘȔȡȡȢȝ ȤȔȕȢȦș ȤșțȧȟȰȦȔȦȔȠ, ȡșȝȤȢȣȤȢȦșȞȦȜȖȡȯȝ 
ȱȨȨșȞȦ ǤȢȥȦǟ ȠȢȚșȦ ȤșȔȟȜțȢȖȯȖȔȦȰȥȓ țȔ ȥȫșȦ 
ȖȯțȯȖȔșȠȢȝ ȜȠ ȢȦȫșȦȟȜȖȢ ȖȯȤȔȚșȡȡȢȝ ȔȞȦȜȖȔ-
ȪȜȜ ȱȞȥȣȤșȥȥȜȜ Bcl-2, țȔȞȟȲȫȔȲȭșȝȥȓ Ȗ ȧȖș-
ȟȜȫșȡȜȜ ȞȔȞ ȢȕȭșȗȢ ȞȢȟȜȫșȥȦȖȔ ȱȞȥȣȤșȥȥȜȤȧȲ-
ȭȜȩ Bcl-2 ȞȟșȦȢȞ, ȦȔȞ Ȝ ȜȡȦșȡȥȜȖȡȢȥȦȜ șȗȢ ȱȞȥ-
ȣȤșȥȥȜȜ ȢȦȘșȟȰȡȯȠȜ ȞȟșȦȞȔȠȜ. ǦȩȢȘȡȯș ȘȔȡȡȯș 
ȕȯȟȜ ȣȢȟȧȫșȡȯ Ȝ Ȗ ȠȢȘșȟȜ ȤȔȡȡșȗȢ ȜȬșȠȜȫșȥȞȢȗȢ 
ǤȢȥȦǟ [14]. ǥșȗȧȟȓȪȜȓ ȦȤȔȡȥȞȤȜȣȪȜȜ Bcl-2 Ȣȥȧ-
ȭșȥȦȖȟȓșȦȥȓ ȔȘȔȣȦȜȖȡȯȠȜ ȦȤȔȡȥȞȤȜȣȪȜȢȡȡȯȠȜ 
ȨȔȞȦȢȤȔȠȜ CREB, NF-ȞB [5, 9]. ǡȢȕȜȟȜțȔȪȜȓ 
CREB (țȔ ȥȫșȦ ȨȢȥȨȢȤȜȟȜȤȢȖȔȡȜȓ) ȕȯȟȔ ȣȤȢ-
ȘșȠȢȡȥȦȤȜȤȢȖȔȡȔ ȣȤȜ ȜțȧȫșȡȜȜ ȱȨȨșȞȦȔ ȜȬșȠȜ-
ȫșȥȞȢȗȢ [6] Ȝ ȗȜȣȢȕȔȤȜȫșȥȞȢȗȢ [3] ȣȤșȞȢȡȘȜȪȜȢ-
ȡȜȤȢȖȔȡȜȓ. ǦȟșȘȧșȦ ȢȦȠșȦȜȦȰ, ȫȦȢ ȗȜȣȢȞȥȜȫșȥȞȢș 
ȣȤșȞȢȡȘȜȪȜȢȡȜȤȢȖȔȡȜș ȞȔȞ ȜȬșȠȜȫșȥȞȢș, ȦȔȞ Ȝ 
ȗȜȣȢȕȔȤȜȫșȥȞȢș, ȧȖșȟȜȫȜȖȔȟȢ ȱȞȥȣȤșȥȥȜȲ NF-ȞB, 
ȩȢȦȓ ǧǘ/ȜȬșȠȜȓ ȣȤȜȖȢȘȜȟȜ Ȟ ȥȡȜȚșȡȜȲ șȗȢ ȱȞȥ-
ȣȤșȥȥȜȜ [3, 4].

ǤȢ ȘȔȡȡȯȠ ȟȜȦșȤȔȦȧȤȯ, NF-ȞB Ȝ CREB ȦȔȞȚș 
ȔȞȦȜȖȜȤȧȲȦ ȱȞȥȣȤșȥȥȜȲ ȡșȝȤȢȦȤȢȨȜȡȔ BDNF 
[7, 10]. Ǘ ȡȔȬșȠ ȜȥȥȟșȘȢȖȔȡȜȜ ȕȯȟȜ ȣȢȟȧȫșȡȯ 
ȤșțȧȟȰȦȔȦȯ, ȥȢȗȟȔȥȡȢ ȞȢȦȢȤȯȠ Ȗ ȣȢȟș ǦǕ1 ȗȜȣ-
ȣȢȞȔȠȣȔ ȧ ȞȤȯȥ, ȣșȤșȚȜȖȬȜȩ ȦȓȚșȟȧȲ ȗȜȣȢȕȔȤȜ-
ȫșȥȞȧȲ ȗȜȣȢȞȥȜȲ ȥ ȣȢȥȟșȘȧȲȭȜȠ ǤȢȥȦǟ, ȣȤȢȜȥ-
ȩȢȘȜȦ țȡȔȫȜȦșȟȰȡȢș ȧȖșȟȜȫșȡȜș ȱȞȥȣȤșȥȥȜȜ ȱȦȢȗȢ 
ȡșȝȤȢȦȤȢȨȜȡȔ, ȫȦȢ ȥȖȜȘșȦșȟȰȥȦȖȧșȦ Ȣ ȖșȤȢȓȦȡȢȠ 
ȧȫȔȥȦȜȜ ȘȔȡȡȢȗȢ ȨȔȞȦȢȤȔ Ȗ ȞȢȠȣșȡȥȔȦȢȤȡȢȠ Șșȝ-
ȥȦȖȜȜ ǤȢȥȦǟ. ǡȜȬșȡȓȠȜ ȤșȪșȣȦȢȤȔ BDNF (TrkB) 
ȓȖȟȓșȦȥȓ PI3K (phosphatidylinositide 3-kinases). 
ǝțȖșȥȦȡȢ, ȫȦȢ ȥșȟșȞȦȜȖȡȢș ȜȡȗȜȕȜȤȢȖȔȡȜș PI3K 
ȡȜȖșȟȜȤȧșȦ ȡșȝȤȢȣȤȢȦșȞȦȜȖȡȯȝ ȱȨȨșȞȦ ȜȬșȠȜ-
ȫșȥȞȢȗȢ ǤȢȥȦǟ [13]. ǢȔȤȓȘȧ ȥ Akt-ȥȜȗȡȔȟȜțȔȪȜșȝ, 
ȖțȔȜȠȢȘșȝȥȦȖȜș BDNF ȥ ȤșȪșȣȦȢȤȢȠ ȦȔȞȚș ȠȢȚșȦ 
ȣȤȜȖȢȘȜȦȰ Ȟ țȔȣȧȥȞȧ MAP-ȞȜȡȔțȡȢȗȢ (Erk1/2) 
ȞȔȥȞȔȘȔ, ȥȣȢȥȢȕȥȦȖȧȲȭșȗȢ ȔȞȦȜȖȔȪȜȜ ȦȤȔȡȥȞȤȜȣ-
ȪȜȜ ȡșȝȤȢȣȤȢȦșȞȦȜȖȡȯȩ ȗșȡȢȖ [8].

ǧȔȞȜȠ ȢȕȤȔțȢȠ, Ȗ ȤșțȧȟȰȦȔȦș ȣȤȢȖșȘșȡȡȯȩ 
ȜȥȥȟșȘȢȖȔȡȜȝ ȧȥȦȔȡȢȖȟșȡȢ, ȫȦȢ ȤșȔȟȜțȔȪȜȓ ȡșȝ-
ȤȢȣȤȢȦșȞȦȜȖȡȢȗȢ ȘșȝȥȦȖȜȓ ǤȢȥȦǟ Ǩǘǘ ȥȢȣȤȢȖȢȚ-
ȘȔșȦȥȓ ȜȡȘȧȞȪȜșȝ ȱȞȥȣȤșȥȥȜȜ Bcl-2 Ȝ BDNF, 
ȖșȤȢȓȦȡȢ, ȖȯȣȢȟȡȓȲȭȜȩ ȤȢȟȰ ȱȨȨșȞȦȢȤȢȖ ȡșȝ-
ȤȢȣȤȢȦșȞȦȜȖȡȯȩ ȣȤȢȪșȥȥȢȖ, ȥȣȢȥȢȕȥȦȖȧȲȭȜȩ 
ȥȦȤȧȞȦȧȤȡȢ-ȨȧȡȞȪȜȢȡȔȟȰȡȢȝ ȤșȔȕȜȟȜȦȔȪȜȜ ȠȢțȗȔ 
ȣȢȥȟș ȦȓȚșȟȢȗȢ ȣȢȖȤșȚȘȔȲȭșȗȢ ȖȢțȘșȝȥȦȖȜȓ.
ǥȔȕȢȦȔ ȣȢȘȘșȤȚȔȡȔ ȗȤȔȡȦȢȠ ǥǩǩǝ ǔ 13-04-00532.
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ǤȢȥȦȧȣȜȟȔ Ȗ ȤșȘȔȞȪȜȲ 12.11.2013

EFFECT OF HYPOXIC POSTCONDITIONING 
ON THE EXPRESSION OF ANTIAPOPTOTIC 
PROTEIN BCL-2 AND NEUROTROPHIN BDNF 
IN CA1 HIPPOCAMPAL FIELD OF RATS 
SURVIVING SEVERE HYPOXIA
O. V. Vetrovoy, Ye. A. Rybnikova, T. S. Glushchenko 
and M. O. Samoilov

Using the method of quantitative immunohistochemistry, 
the expression of antiapoptotic protein Bcl-2 and neurotrophin 

BDNF was studied in CA1 hippocampal field of rats that sur-
vived severe hypoxia (SH), the damaging effects of which were 
compensated by subsequent three postconditioning (PC) sessions 
of mild hypobaric hypoxia (360 mm Hg, 2 hours, three times 
with 24 hour intervals). It was shown that the expression of the 
proteins studied was decreased in rat hippocampus after SH. 
Hypoxic postconditioning which improved the structural and 
functional rehabilitation after SH, was shown to up-regulate the 
expression of Bcl-2 and BDNF in hippocampal CA1 neurons in 
rats that survived SH. These results suggest the involvement of 
Bcl-2 and BDNF in processes of adaptation to SH and compensa-
tion of its damaging effects.

Key words: hippocampus, severe hypoxia, postconditioning, 
BDNF, Bcl-2
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ŏřŗčŕŚŚŗř Ŏ. ő. őŗāÿüŖŗ÷ — Ŕ÷āŗř ÿŗ÷ŗĀ Ŗÿüøü «őüÿĂüāüŔýĈÿŔĊ 
ĂüāŗŘýŔûþŔāüăŕŚŖŔĊ Ś÷ĊûĈ ü ŚýüĊÿüŕ ÿŕĀřŗÿŗ÷» (2013) — 
ŘřŕùýŔøŔŕā ŘŗýśăüāĈ ŕŝ ÷ ŘŗùŔřŗŖ. ØÿüøŔ ŗŘśĎýüŖŗ÷ŔÿŔ 
Řŗ øřŔÿāś ŐÙÙ× Őňō, ÿŗ üûùŔāŕýĈŚā÷ŗ «ōŔśŖŔ» āŕŘŕřĈ ÿŕ 
þŗúŕā řŔŚŘřŗŚāřŔÿĊāĈ Ś÷ŗĉ ŘřŗùśŖĂüĉ, Řŗ͌āŗþś řŕŖŗþŕÿùśŕþ 
þŗÿŗøřŔčüĉ ŚŘŕĂüŔýüŚāŔþ ü ŘřŕŘŗùŔ÷ŔāŕýĊþ øüŚāŗýŗøüü.
ŌÿŗøŗăüŚýŕÿÿćŕ þŗřčŗýŗøüăŕŚŖüŕ ÿŔŜŗùŖü čŕÿŗþŕÿŔ ù÷ś- 
ü þÿŗøŗĊùŕřÿćŜ ÿŕĀřŗÿŗ÷ ŘřŗùŕþŗÿŚāřüřŗ÷Ŕÿć ÷ øŔÿøýüĊŜ 
ĎŕŚŘŗû÷ŗÿŗăÿćŜ ü þŗûøś Řŗû÷ŗÿŗăÿćŜ. ŎŚŗĎŕÿÿŗ þÿŗøŗ üŜ 
ŗŘüŚŔÿŗ ÷ ÿŗřþŕ ÷ ÷ŕøŕāŔāü÷ÿćŜ øŔÿøýüĊŜ (ùŗ ÿŕŚŖŗýĈŖüŜ 
ùŕŚĊāŖŗ÷ ŘřŗĂŕÿāŗ÷), Ŕ āŔŖúŕ Řřü āřŔ÷þŕ ü ûŔĎŗýŕ÷ŔÿüĊŜ. 
ŉ Ŗÿüøŕ ŗŘüŚŔÿć řŕûśýĈāŔāć ͌ŖŚŘŕřüþŕÿāŗ÷ ÿŔ úü÷ćŜ 
üûŗýüřŗ÷ŔÿÿćŜ ÿŕĀřŗÿŔŜ, Řŗû÷ŗýü÷Ąüŕ üŚŖśŚŚā÷ŕÿÿŗ ŘŗýśăŔāĈ 
þŔŚŚś ùüŖŔřüŗÿŗ÷ ü ŚüþŘýŔŚāć ÿŕĀřŗÿŗ÷. ŉŘŕř÷ćŕ Řřü÷ŕùŕÿć 
ùŗŖŔûŔāŕýĈŚā÷Ŕ āŗøŗ, ăāŗ ùüŖŔřüŗÿć ŗĎřŔûśĉāŚĊ ÿŕ Řśāŕþ 
ŔþüāŗûŔ, Ŕ Ś ŘŗþŗąĈĉ ŚüÿĂüāüŔýĈÿŗøŗ ŚýüĊÿüĊ ÿŕĀřŗÿŗ÷. 
ŏŗýśăŕÿÿćŕ in vivo ŘřŕŘŔřŔāć ü üŚŚýŕùŗ÷Ŕÿüŕ ŖüÿŕāüŖü 
ÿŕĀřŗÿŗ÷ in vitro Řŗû÷ŗýĊĉā ùŗŘŗýÿüāĈ ûÿŔþŕÿüāśĉ ÿŕĀřŗÿÿśĉ 
āŕŗřüĉ ü řŕĄüāĈ 100-ýŕāÿüĉ ùüŚŖśŚŚüĉ S. Ramon y Cajal 
ü C. Golgi ŘřŕùŚāŔ÷ýŕÿüĊþü ŗ ŕŚāŕŚā÷ŕÿÿŗþ ŚśąŕŚā÷ŗ÷Ŕÿüü 

ŚüÿĂüāüĊ ÷ ÿŕř÷ÿŗĀ ŚüŚāŕþŕ ü ŗ þŕŜŔÿüûþŕ ͌āŗøŗ čüûüŗýŗøüăŕŚŖŗøŗ Ċ÷ýŕÿüĊ. ŏŗýśăŕÿć āŔŖúŕ 
ùŗŖŔûŔāŕýĈŚā÷Ŕ ÷ŗûþŗúÿŗŚāü ͌ŖŚŘŕřüþŕÿāŔýĈÿŗĀ ŔþŘśāŔĂüü Ċùŕř ÿŕĀřŗÿŗ÷ ü ŚýüĊÿüĊ üŜ ĎŕûĆĊùŕřÿćŜ 
čřŔøþŕÿāŗ÷ Ś ùřśøüþü ÿŕř÷ÿćþü ŖýŕāŖŔþü.
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