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ǰșșȓȍȌȖȊȈȕȐȍ ȔȍȝȈȕȐȏȔȖȊ șȍȕșȐȉȐȓȐȏȈȞȐȐ 
ȖȗțȝȖȓȍȊȣȝ ȒȓȍȚȖȒ ȕȖȊȣȔ șȐȕȚȍȚȐȟȍșȒȐȔ 
ȋȍșȚȈȋȍȕȖȔ ȉțȚȍȘȖȓȖȔ
ǭ.Ǫ.ǶȌȐȕȞȖȊȈ1, Ǻ.Ǩ.ǼȍȌȖȚȟȍȊȈ1, Ǫ.Ǫ.ǩȈȕȐȕ2, ǵ.ǳ.ȀȐȔȈȕȖȊșȒȐȑ1

1ǸȖșșȐȑșȒȐȑ ȕȈȞȐȖȕȈȓȤȕȣȑ ȐșșȓȍȌȖȊȈȚȍȓȤșȒȐȑ ȔȍȌȐȞȐȕșȒȐȑ țȕȐȊȍȘșȐȚȍȚ ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ,
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(ȏȈȊ. ȒȈȜȍȌȘȖȑ — ȟȓ.-ȒȖȘ. ǸǨǴǵ, ȗȘȖȜ. ǵ.ǳ.ȀȐȔȈȕȖȊșȒȐȑ);
2ǪșȍȘȖșșȐȑșȒȐȑ ȕȈțȟȕȖ-ȐșșȓȍȌȖȊȈȚȍȓȤșȒȐȑ ȐȕșȚȐȚțȚ ȓȍȒȈȘșȚȊȍȕȕȣȝ Ȑ ȈȘȖȔȈȚȐȟȍșȒȐȝ ȘȈșȚȍȕȐȑ, ǴȖșȒȊȈ
(ȌȐȘȍȒȚȖȘ — ȈȒȈȌ. ǸǨǴǵ Ȑ ǸǨǹǽǵ, ȗȘȖȜ. Ǫ.Ǩ.ǩȣȒȖȊ)

ǸȈȏȊȐȚȐȍ ȘȍȏȐșȚȍȕȚȕȖșȚȐ ȖȗțȝȖȓȍȊȣȝ ȒȓȍȚȖȒ Ȓ ȞȐȚȖșȚȈȚȐȒȈȔ — ȖȌȕȈ Ȑȏ ȕȈȐȉȖȓȍȍ ȟȈșȚȖ ȊȖȏȕȐȒȈȦȡȐȝ ȗȘȖȉȓȍȔ 
ȗȘȐ ȝȐȔȐȖȚȍȘȈȗȐȐ ȋȖȘȔȖȕȖȏȈȊȐșȐȔȣȝ ȖȗțȝȖȓȍȑ. ǹȘȍȌȐ ȊȖȏȔȖȎȕȣȝ ȔȍȝȈȕȐȏȔȖȊ ȗȖȌȖȉȕȖȋȖ ȘȈȏȊȐȚȐȧ ȘȍȏȐșȚȍȕȚ-
ȕȖșȚȐ ȊȍȌțȡțȦ ȘȖȓȤ ȐȋȘȈȍȚ șȊȍȘȝȥȒșȗȘȍșșȐȧ Ǹ-ȋȓȐȒȖȗȘȖȚȍȐȕȈ, ȉȍȓȒȖȊ șȍȔȍȑșȚȊȈ ABC-ȚȘȈȕșȗȖȘȚȍȘȖȊ (MRP Ȑ 
BCRP), ȉȍȓȒȈ Bcl-2. Ǫ ȌȈȕȕȖȔ ȐșșȓȍȌȖȊȈȕȐȐ Ȋ ȒȈȟȍșȚȊȍ ȗȍȘșȗȍȒȚȐȊȕȖȋȖ șȍȕșȐȉȐȓȐȏȈȚȖȘȈ (șȖȍȌȐȕȍȕȐȧ, țșȐȓȐ-
ȊȈȦȡȍȋȖ ȊȖșȗȘȐȐȔȟȐȊȖșȚȤ Ȓ ȗȘȖȚȐȊȖȖȗțȝȖȓȍȊȣȔ ȗȘȍȗȈȘȈȚȈȔ) ȉȣȓ Ȑȏțȟȍȕ ȉțȚȍȘȖȓ — ȕȖȊȣȑ șȐȕȚȍȚȐȟȍșȒȐȑ 
ȈȕȈȓȖȋ ȗȘȖȋȍșȚȍȘȖȕȈ. ǷȖȒȈȏȈȕȖ, ȟȚȖ ȉțȚȍȘȖȓ in vitro țșȐȓȐȊȈȍȚ ȞȐȚȖșȚȈȚȐȟȍșȒȖȍ ȌȍȑșȚȊȐȍ ȌȖȒșȖȘțȉȐȞȐȕȈ Ȑ 
ȥȚȖȗȖȏȐȌȈ Ȋ ȒȓȍȚȒȈȝ ȘȈȒȈ ȔȖȓȖȟȕȖȑ Ȏȍȓȍȏȣ. ǷȘȐ ȐșșȓȍȌȖȊȈȕȐȐ ȊȓȐȧȕȐȧ ȉțȚȍȘȖȓȈ ȕȈ ȥȒșȗȘȍșșȐȦ ȜȈȒȚȖȘȖȊ 
ȘȍȏȐșȚȍȕȚȕȖșȚȐ țșȚȈȕȖȊȓȍȕȖ, ȟȚȖ ȉțȚȍȘȖȓ ȖȌȕȖȊȘȍȔȍȕȕȖ șȕȐȎȈȍȚ ȥȒșȗȘȍșșȐȦ ȔǸǵǲ BCRP-1, Ǹ-ȋȓȐȒȖȗȘȖȚȍȐȕȈ 
Ȑ MRP-1 ȕȈ ȗȖȏȌȕȐȝ șȘȖȒȈȝ ȐȕȒțȉȈȞȐȐ (10-ȑ ȌȍȕȤ), Ȉ ȚȈȒȎȍ șȕȐȎȈȍȚ ȥȒșȗȘȍșșȐȦ ȔǸǵǲ Bcl-2. ǺȈȒȐȔ ȖȉȘȈȏȖȔ, 
Ȋ ȒȓȍȚȒȈȝ MCF-7 ȔȍȝȈȕȐȏȔȣ șȍȕșȐȉȐȓȐȏȈȞȐȐ șȊȧȏȈȕȣ ș ȐȕȋȐȉȐȘȖȊȈȕȐȍȔ ȥȒșȗȘȍșșȐȐ ȚȘȈȕșȗȖȘȚȕȣȝ ȉȍȓȒȖȊ Ȑ 
ȈȕȚȐȈȗȖȗȚȖȚȐȟȍșȒȖȋȖ ȉȍȓȒȈ Bcl-2.
ǲȓȦȟȍȊȣȍ șȓȖȊȈ: ȔȕȖȎȍșȚȊȍȕȕȈȧ ȓȍȒȈȘșȚȊȍȕȕȈȧ țșȚȖȑȟȐȊȖșȚȤ, ȋȍșȚȈȋȍȕȣ, ȘȈȒ ȔȖȓȖȟȕȖȑ Ȏȍȓȍȏȣ
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One of the most frequent problems in the chemotherapy of hormone dependent tumors is the development of 
resistance in tumor cells to cytostatics. The main role among possible mechanisms of such resistance plays over-
expression of P-glycoprotein, MRP and BCRP — the ABC-transporters family proteins, and Bcl-2 — antiapoptotic 
protein. In this study new synthetic analog of progesterone — buterol — was investigated as a perspective 
sensibilizing compound, e.g. compound, which increases sensitivity to anticancer drugs. It was shown, that buterol 
strengthens cytostatic effect of doxorubicin and etoposid in breast cancer cells in vitro. Also it was demonstrated that 
buterol decreases BCRP, P-glycoprotein and MRP mRNA expression in common on the 10th day of incubation. Besides, 
buterol suppresses mRNA expression of Bcl-2. Thus mechanisms of sensitization in MCF-7 cells are associated with 
the decrease of transporter proteins expression and antiapoptotic Bcl-2 protein expression.
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ǺȈȒȐȍ ȋȖȘȔȖȕȖȏȈȊȐșȐȔȣȍ ȏȈȉȖȓȍȊȈȕȐȧ ȎȍȕșȒȖȑ 
ȘȍȗȘȖȌțȒȚȐȊȕȖȑ șȐșȚȍȔȣ, ȒȈȒ ȘȈȒ ȠȍȑȒȐ ȔȈȚ-

ȒȐ Ȑ ȘȈȒ ȔȖȓȖȟȕȖȑ Ȏȍȓȍȏȣ, șȖșȚȈȊȓȧȦȚ, ȗȖ ȌȈȕȕȣȔ 

GLOBOCAN, șȖȖȚȊȍȚșȚȊȍȕȕȖ 23 Ȑ 9% ȖȉȡȍȋȖ ȟȐș-
ȓȈ ȘȈȒȖȊȣȝ ȏȈȉȖȓȍȊȈȕȐȑ ț ȎȍȕȡȐȕ [1]. ǷȘȐ ȝȐȔȐȖ-
ȚȍȘȈȗȐȐ ȥȚȐȝ ȏȈȉȖȓȍȊȈȕȐȑ ȠȐȘȖȒȖ ȘȈșȗȘȖșȚȘȈȕȍȕȖ 
ȘȈȏȊȐȚȐȍ ȜȍȕȖȔȍȕȈ ȔȕȖȎȍșȚȊȍȕȕȖȑ ȓȍȒȈȘșȚȊȍȕȕȖȑ 
țșȚȖȑȟȐȊȖșȚȐ (Ǵǳǻ). Ǭȓȧ ȌȈȕȕȖȋȖ șȖșȚȖȧȕȐȧ ȝȈȘȈȒ-
ȚȍȘȕȈ ȗȖȚȍȘȧ ȟțȊșȚȊȐȚȍȓȤȕȖșȚȐ ȖȗțȝȖȓȍȊȣȝ Ȓȓȍ-
ȚȖȒ Ȓ ȞȐȚȖșȚȈȚȐȟȍșȒȐȔ ȗȘȍȗȈȘȈȚȈȔ [2]. Ǫ ȘȈȏȊȐ-
ȚȐȐ ȜȍȕȖȔȍȕȈ Ǵǳǻ ȕȈȐȉȖȓȤȠțȦ ȘȖȓȤ ȐȋȘȈȍȚ ȋȘțȗȗȈ 
ǨǺǼ-ȏȈȊȐșȐȔȣȝ ȚȘȈȕșȔȍȔȉȘȈȕȕȣȝ ȗȍȘȍȕȖșȟȐȒȖȊ. 
ǲ ȕȐȔ ȖȚȕȖșȧȚ P-ȋȓȐȒȖȗȘȖȚȍȐȕ, ȉȍȓȒȐ MRP (multydrug 
resistance-related protein — ȉȍȓȖȒ, ȖȚȊȍȚșȚȊȍȕȕȣȑ ȏȈ 
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țșȚȖȑȟȐȊȖșȚȤ ȒȖ ȔȕȖȋȐȔ ȓȍȒȈȘșȚȊȍȕȕȣȔ ȊȍȡȍșȚȊȈȔ) Ȑ 
BCRP (breast cancer resistance protein — ȉȍȓȖȒ, ȖȚȊȍȚ-
șȚȊȍȕȕȣȑ ȏȈ ȘȍȏȐȕșȚȍȕȚȕȖșȚȤ ȘȈȒȈ ȔȖȓȖȟȕȖȑ Ȏȍȓȍȏȣ 
Ȓ ȓȍȒȈȘșȚȊȍȕȕȣȔ ȊȍȡȍșȚȊȈȔ) [3], ȊȣȒȈȟȐȊȈȦȡȐȍ ȞȐ-
ȚȖșȚȈȚȐȒȐ Ȑȏ ȒȓȍȚȒȐ ȗȘȖȚȐȊ ȋȘȈȌȐȍȕȚȈ ȒȖȕȞȍȕȚȘȈȞȐȐ 
[4]. ǲȘȖȔȍ ȚȖȋȖ, Ȋ ȘȈȏȊȐȚȐȐ Ǵǳǻ ȗȘȐȕȐȔȈȦȚ țȟȈșȚȐȍ 
șȐșȚȍȔȈ ȋȓțȚȈȚȐȖȕȈ/ȋȓțȚȈȚȐȖȕȚȘȈșȜȍȘȈȏȣ, ȖȚȊȍȟȈȦ-
ȡȈȧ ȏȈ ȔȍȚȈȉȖȓȐȏȔ ȒșȍȕȖȉȐȖȚȐȒȖȊ [5], Ȑ ȘȧȌ ȗȘȖȞȍș-
șȖȊ, țȟȈșȚȊțȦȡȐȝ Ȋ țȋȕȍȚȍȕȐȐ ȈȗȖȗȚȖȏȈ [6]. Ǫ ȕȈșȚȖȧ-
ȡȍȍ ȊȘȍȔȧ ȕȈȐȉȖȓȍȍ ȗȍȘșȗȍȒȚȐȊȕȣȔ ȗțȚȍȔ ȗȘȍȖȌȖȓȍ-
ȕȐȧ Ǵǳǻ șȟȐȚȈȦȚ ȗȖȐșȒ ȐȕȋȐȉȐȚȖȘȖȊ ȉȍȓȒȖȊ-ȗȍȘȍȕȖș-
ȟȐȒȖȊ șȍȔȍȑșȚȊȈ ABC [7]. ǵȍșȔȖȚȘȧ ȕȈ ȗȘȖȊȖȌȐȔȣȍ Ȋ 
ȗȖșȓȍȌȕȐȍ ȋȖȌȣ ȐșșȓȍȌȖȊȈȕȐȧ ȗȖȌȖȉȕȣȝ ȐȕȋȐȉȐȚȖȘȖȊ 
(ȚȈȘȐȒȊȐȌȈȘ, ȊȖȋȖȕȐȕ, ȞȐȒȓȖșȗȖȘȐȕ), ȗȖȒȈ ȕȐ ȖȌȐȕ Ȑȏ 
ȕȐȝ ș ȞȍȓȤȦ ȗȘȍȖȌȖȓȍȕȐȧ Ǵǳǻ Ȋ ȒȓȐȕȐȟȍșȒȖȑ ȗȘȈȒȚȐ-
Ȓȍ ȕȍ ȗȘȐȔȍȕȧȦȚ.
ǲȈȒ ȗȖȒȈȏȈȓȐ ȕȈȠȐ Ȑ ȓȐȚȍȘȈȚțȘȕȣȍ ȌȈȕȕȣȍ, Ȓ ȗȍȘ-

șȗȍȒȚȐȊȕȣȔ ȗȘȖȚȐȊȖȖȗțȝȖȓȍȊȣȔ ȊȍȡȍșȚȊȈȔ ȖȚȕȖșȧȚ-
șȧ ȋȍșȚȈȋȍȕȣ, ȗȖșȒȖȓȤȒț Ȋ șȚȘțȒȚțȘȍ Ǹ-ȋȓȐȒȖȗȘȖȚȍȐȕȈ 
ȗȘȐșțȚșȚȊțȍȚ șȍȓȍȒȚȐȊȕȣȑ Ȍȓȧ ȗȘȖȋȍșȚȍȘȖȕȈ (ȗȘȐȘȖȌ-
ȕȖȋȖ ȈȕȈȓȖȋȈ ȋȍșȚȈȋȍȕȖȊ) țȟȈșȚȖȒ șȊȧȏȣȊȈȕȐȧ [8] Ȑ Ȍȓȧ 
ȕȍȒȖȚȖȘȣȝ ȋȍșȚȈȋȍȕȖȊ ȗȖȒȈȏȈȕȈ șȗȖșȖȉȕȖșȚȤ ȐȕȋȐȉȐ-
ȘȖȊȈȚȤ ȈȒȚȐȊȕȖșȚȤ Ȑ ȥȒșȗȘȍșșȐȦ Ǹ-ȋȓȐȒȖȗȘȖȚȍȐȕȈ [9]. 
ǲȘȖȔȍ ȚȖȋȖ, șțȡȍșȚȊțȍȚ ȊȏȈȐȔȖșȊȧȏȤ ȔȍȎȌț țȘȖȊȕȍȔ 
Ǹ-ȋȓȐȒȖȗȘȖȚȍȐȕȈ Ȑ șȚȍȘȖȐȌȖȋȍȕȍȏȖȔ ȒȈȒ Ȋ ȕȖȘȔȈȓȤ-
ȕȣȝ, ȚȈȒ Ȑ Ȋ ȖȗțȝȖȓȍȊȣȝ ȚȒȈȕȧȝ [10], Ȑ șȚȍȘȖȐȌȕȣȍ 
ȋȖȘȔȖȕȣ ȘȍȋțȓȐȘțȦȚ ȚȘȈȕșȒȘȐȗȞȐȦ BCRP [11]. ǵȈ-
ȓȐȟȐȍ șȍȕșȐȉȐȓȐȏȐȘțȦȡȍȑ ȈȒȚȐȊȕȖșȚȐ țȎȍ ȗȖȒȈȏȈȕȖ 
Ȍȓȧ ȗȘȖȋȍșȚȍȘȖȕȈ Ȑ ȔȍȋȍșȚȘȖȓȈ ȈȞȍȚȈȚȈ — ȒȓȈșșȐȟȍ-
șȒȐȝ ȋȍșȚȈȋȍȕȖȊ, ȐșȗȖȓȤȏțȍȔȣȝ Ȋ ȒȓȐȕȐȟȍșȒȖȑ ȗȘȈȒ-
ȚȐȒȍ. ǴȍȋȍșȚȘȖȓȈ ȈȞȍȚȈȚ Ȋ ȉȖȓȤȠȍȑ șȚȍȗȍȕȐ ȗȖȌȈȊȓȧ-
ȍȚ șȖșȚȖȧȕȐȍ Ǵǳǻ, ȟȍȔ ȗȘȖȋȍșȚȍȘȖȕ, ȖȌȕȈȒȖ ȌȈȕȕȣȑ 
ȥȜȜȍȒȚ ȗȘȐșțȚșȚȊțȍȚ ȚȖȓȤȒȖ ȗȘȐ ȐșȗȖȓȤȏȖȊȈȕȐȐ Ȋȣ-
șȖȒȐȝ ȒȖȕȞȍȕȚȘȈȞȐȑ ȔȍȋȍșȚȘȖȓȈ ȈȞȍȚȈȚȈȚȈ, ȟȚȖ Ȋȣȏȣ-
ȊȈȍȚ ȕȍȎȍȓȈȚȍȓȤȕȣȍ ȗȖȉȖȟȕȣȍ ȧȊȓȍȕȐȧ, ȚȈȒȐȍ ȒȈȒ ȋȖ-
ȓȖȊȖȒȘțȎȍȕȐȍ, ȘȊȖȚȈ, ȘȈȏȊȐȚȐȍ ȈȕȌȘȖȋȍȕȖȗȖȌȖȉȕȣȝ 
ȥȜȜȍȒȚȖȊ [12]. Ǫ șȊȧȏȐ ș ȥȚȐȔ ȞȍȓȍșȖȖȉȘȈȏȍȕ ȗȖȐșȒ 
șȖȍȌȐȕȍȕȐȑ, ȊȣȏȣȊȈȦȡȐȝ ȔȐȕȐȔȈȓȤȕȣȍ ȗȖȉȖȟȕȣȍ 
ȧȊȓȍȕȐȧ, ȕȖ ȚȈȒȎȍ ȥȜȜȍȒȚȐȊȕȖ ȐȕȋȐȉȐȘțȦȡȐȝ ȥȒș-
ȗȘȍșșȐȦ ȉȍȓȒȖȊ-ȗȍȘȍȕȖșȟȐȒȖȊ.
Ǫ ȌȈȕȕȖȔ ȐșșȓȍȌȖȊȈȕȐȐ ȉȣȓ Ȑȏțȟȍȕ ȕȖȊȣȑ șȐȕ-

ȚȍȚȐȟȍșȒȐȑ ȋȍșȚȈȋȍȕ — ȉțȚȍȘȖȓ (17Į-ȈȞȍȚȖȒșȐ-3ǃ-
ȉțȚȈȕȖȐȓȖȒșȐ-6-ȔȍȚȐȓ-ȗȘȍȋȕȈ-4,6-ȌȐȍȕ-20-Ȗȕ), 
șȚȘțȒȚțȘȕȖȑ ȖșȖȉȍȕȕȖșȚȤȦ ȒȖȚȖȘȖȋȖ ȧȊȓȧȍȚșȧ ȏȈȔȍ-
ȕȈ ȝȈȘȈȒȚȍȘȕȖȑ Ȍȓȧ ȗȘȖȋȍșȚȍȘȖȕȈ Ȑ ȉȖȓȤȠȐȕșȚȊȈ ȍȋȖ 
ȈȕȈȓȖȋȖȊ 3-ȒȍȚȖ-ȋȘțȗȗȣ ȕȈ șȓȖȎȕȖȥȜȐȘȕțȦ ȉțȚȈȕȖ-
ȐȓȖȒșȐ-ȋȘțȗȗȐȘȖȊȒț (ȜȖȘȔțȓȈ ȉțȚȍȘȖȓȈ Ȋ șȘȈȊȕȍ-
ȕȐȐ ș ȌȘțȋȐȔȐ ȋȍșȚȈȋȍȕȈȔȐ ȗȘȍȌșȚȈȊȓȍȕȈ ȕȈ ȘȐș. 1). 
ǪȖȏȔȖȎȕȖ, ȒȈȘȉȖȕȐȓ ȌȈȕȕȖȑ ȋȘțȗȗȐȘȖȊȒȐ ȉțȚȍȘȖȓȈ 
șȗȖșȖȉȍȕ ȊșȚțȗȈȚȤ Ȋ ȕȍȒȖȊȈȓȍȕȚȕȖȍ ȊȏȈȐȔȖȌȍȑșȚȊȐȍ 
ș SH-ȋȘțȗȗȖȑ ȕțȒȓȍȖȚȐȌ-șȊȧȏȣȊȈȦȡȍȋȖ ȌȖȔȍȕȈ ȉȍȓ-
ȒȖȊ-ȗȍȘȍȕȖșȟȐȒȖȊ. ǩȓȈȋȖȌȈȘȧ ȖȚșțȚșȚȊȐȦ Ȋ șȚȘțȒȚț-
Șȍ ȉțȚȍȘȖȓȈ 3-ȒȍȚȖ-ȋȘțȗȗȣ, ȝȈȘȈȒȚȍȘȕȖȑ ȚȈȒȎȍ Ȑ Ȍȓȧ 
ȒȓȈșșȐȟȍșȒȐȝ ȈȕȌȘȖȋȍȕȖȊ, Ȗȕ ȕȍ ȗȘȖȧȊȓȧȍȚ ȗȖȉȖȟȕȖȋȖ 
ȈȕȌȘȖȋȍȕȕȖȋȖ Ȑ ȔȐȕȍȘȈȓȖȒȖȘȚȐȒȖȐȌȕȖȋȖ ȌȍȑșȚȊȐȧ Ȋ 
ȖȚȓȐȟȐȍ ȖȚ ȗȘȖȋȍșȚȍȘȖȕȈ Ȑ ȌȘțȋȐȝ șȐȕȚȍȚȐȟȍșȒȐȝ ȋȍ-
șȚȈȋȍȕȖȊ [13].
ǲȘȖȔȍ ȚȖȋȖ, Ȍȓȧ ȉțȚȍȘȖȓȈ țȎȍ ȗȖȒȈȏȈȕȖ ȕȈȓȐȟȐȍ 

șȖȉșȚȊȍȕȕȖȑ ȞȐȚȖșȚȈȚȐȟȍșȒȖȑ ȈȒȚȐȊȕȖșȚȐ ȗȖ ȖȚȕȖ-

ȠȍȕȐȦ Ȓ ȒȓȍȚȖȟȕȣȔ ȒțȓȤȚțȘȈȔ ȥȗȐȚȍȓȐȖȐȌȕȖȋȖ ȘȈȒȈ 
ȠȍȑȒȐ ȔȈȚȒȐ Ȑ ȘȈȒȈ ȔȖȓȖȟȕȖȑ Ȏȍȓȍȏȣ in vitro, ȗȘȐ-
ȟȍȔ ȕȈ ȒțȓȤȚțȘȍ ȘȈȒȈ ȠȍȑȒȐ ȔȈȚȒȐ ȌȈȕȕȈȧ ȗȘȖȚȐȊȖ-
ȖȗțȝȖȓȍȊȈȧ ȈȒȚȐȊȕȖșȚȤ ȉțȚȍȘȖȓȈ Ȋ ȕȍșȒȖȓȤȒȖ ȘȈȏ 
ȗȘȍȊȖșȝȖȌȐȚ ȥȜȜȍȒȚ ȔȍȋȍșȚȘȖȓȈ ȈȞȍȚȈȚȈ [14]. ǻ ȉț-
ȚȍȘȖȓȈ ȚȈȒȎȍ ȖȉȕȈȘțȎȍȕȈ șȗȖșȖȉȕȖșȚȤ ȐȕȋȐȉȐȘȖȊȈȚȤ 
ȈȒȚȐȊȕȖșȚȤ Ǹ-ȋȓȐȒȖȗȘȖȚȍȐȕȈ Ȋ ȒȓȍȚȒȈȝ ȘȈȒȈ ȔȖȓȖȟȕȖȑ 
Ȏȍȓȍȏȣ, ȘȍȏȐșȚȍȕȚȕȣȝ Ȓ ȌȖȒșȖȘțȉȐȞȐȕț, Ȑ Ȋ ȒȓȍȚȒȈȝ 
ȘȈȒȈ ȋȖȘȚȈȕȐ, ȘȍȏȐșȚȍȕȚȕȣȝ Ȓ ȊȐȕȒȘȐșȚȐȕț [13].
Ǫ ȌȈȕȕȖȑ ȘȈȉȖȚȍ ȐșșȓȍȌȖȊȈȕȖ ȊȓȐȧȕȐȍ ȉțȚȍȘȖȓȈ 

ȕȈ ȞȐȚȖșȚȈȚȐȟȍșȒȖȍ ȌȍȑșȚȊȐȍ ȌȖȒșȖȘțȉȐȞȐȕȈ Ȑ ȥȚȖ-
ȗȖȏȐȌȈ Ȑ ȕȈ ȚȘȈȕșȒȘȐȗȞȐȖȕȕțȦ ȈȒȚȐȊȕȖșȚȤ ȉȍȓȒȖȊ-
ȗȍȘȍȕȖșȟȐȒȖȊ, țȟȈșȚȊțȦȡȐȝ ȊȖ ȔȕȖȎȍșȚȊȍȕȕȖȑ ȓȍ-
ȒȈȘșȚȊȍȕȕȖȑ țșȚȖȑȟȐȊȖșȚȐ, Ȑ ȉȍȓȒȖȊ, ȘȍȋțȓȐȘțȦȡȐȝ 
ȈȗȖȗȚȖȏ.

ǸȐș. 1. ǹȚȘțȒȚțȘȕȣȍ ȜȖȘȔțȓȣ ȋȍșȚȈȋȍȕȖȊ.
Ǩ – ȗȘȖȋȍșȚȍȘȖȕ (ȗȘȍȋȕ-4-ȍȕ-3,20-ȌȐȖȕ);
ǩ – ȉțȚȍȘȖȓ (17Į-ȈȞȍȚȖȒșȐ-3ǃ-ȉțȚȈȕȖȐȓȖȒșȐ-6-ȔȍȚȐȓ-
ȗȘȍȋȕȈ-4,6-ȌȐȍȕ-20-Ȗȕ);
Ǫ – ȔȍȋȍșȚȘȖȓȈ ȈȞȍȚȈȚ (17-ȋȐȌȘȖȒșȐ-6-ȔȍȚȐȓȗȘȍȋȕȈ-
1,4-ȌȐȍȕ-3,20-ȌȐȖȕ)

ǭ.Ǫ.ǶȌȐȕȞȖȊȈ Ȑ ȌȘ. / ǪȍșȚȕȐȒ ǸǫǴǻ, 2012, ȹ4, ș. 69–74
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ǰșșȓȍȌȖȊȈȕȐȍ ȔȍȝȈȕȐȏȔȖȊ șȍȕșȐȉȐȓȐȏȈȞȐȐ ȖȗțȝȖȓȍȊȣȝ ȒȓȍȚȖȒ ȕȖȊȣȔ șȐȕȚȍȚȐȟȍșȒȐȔ ȋȍșȚȈȋȍȕȖȔ ȉțȚȍȘȖȓȖȔ

ǴȈȚȍȘȐȈȓȣ Ȑ ȔȍȚȖȌȣ

ǩȣȓȐ ȐșșȓȍȌȖȊȈȕȣ șȓȍȌțȦȡȐȍ ȊȍȡȍșȚȊȈ: ȉțȚȍȘȖȓ — 
17Į-ȈȞȍȚȖȒșȐ-3ǃ-ȉțȚȈȕȖȐȓȖȒșȐ-6-ȔȍȚȐȓ-ȗȘȍȋȕȈ-4,6-
ȌȐȍȕ-20-Ȗȕ, șȐȕȚȍȏȐȘȖȊȈȕ Ȋ ȅȕȌȖȒȘȐȕȖȓȖȋȐȟȍșȒȖȔ 
ȕȈțȟȕȖȔ ȞȍȕȚȘȍ ȋ. ǴȖșȒȊȣ (ǹȍȘȋȍȍȊ Ƿ.Ǫ. Ȑ șȖȚȘ.,
ȗȈȚȍȕȚ ǸǼ ȹ 2292209 ȖȚ 27.12.2007); ȔȍȋȍșȚȘȖ-
ȓȈ ȈȞȍȚȈȚ — 17-ȋȐȌȘȖȒșȐ-6-ȔȍȚȐȓȗȘȍȋȕȈ-1,4-ȌȐȍȕ-
3,20-ȌȐȖȕ («Sigma», ǹȀǨ); ȌȖȒșȖȘțȉȐȞȐȕ, ȥȚȖȗȖȏȐȌ 
(«ǼȈȘȔȈȝȍȔȐ ǩ.Ǫ.», ǵȐȌȍȘȓȈȕȌȣ). ǹȚȘțȒȚțȘȕȣȍ ȜȖȘ-
Ȕțȓȣ ȋȍșȚȈȋȍȕȖȊ ȗȘȍȌșȚȈȊȓȍȕȣ ȕȈ ȘȐș. 1.
ǲȓȍȚȖȟȕțȦ ȒțȓȤȚțȘț MCF-7 (ȘȈȒ ȔȖȓȖȟȕȖȑ Ȏȍȓȍȏȣ 

ȟȍȓȖȊȍȒȈ), ȗȖȓțȟȍȕȕțȦ Ȑȏ ȉȈȕȒȈ ȒȓȍȚȖȒ ǪșȍȘȖșșȐȑ-
șȒȖȋȖ ȕȈțȟȕȖȋȖ ȞȍȕȚȘȈ ȔȖȓȍȒțȓȧȘȕȖȑ ȌȐȈȋȕȖșȚȐȒȐ Ȑ 
ȓȍȟȍȕȐȧ ȋ. ǴȖșȒȊȣ, ȐȕȒțȉȐȘȖȊȈȓȐ Ȋ șȚȈȕȌȈȘȚȕȣȝ țș-
ȓȖȊȐȧȝ (37 ºC, 5% ǹǶ2) Ȋ șȘȍȌȍ DMEM («Gibko», ǹȀǨ) 
ș 20% ȚȍȘȔȖȐȕȈȒȚȐȊȐȘȖȊȈȕȕȖȑ ȥȔȉȘȐȖȕȈȓȤȕȖȑ Țȍȓȧ-
ȟȤȍȑ șȣȊȖȘȖȚȒȖȑ («Sigma», ǹȀǨ), ș 2 ȔǴ L-ȋȓțȚȈȔȐȕȈ 
(«Gibko», ǹȀǨ). ǰșȗȖȓȤȏȖȊȈȓȐ ȐȕȚȍȋȘȈȓȤȕȣȑ ǴǺǺ-
ȚȍșȚ Ȍȓȧ ȖȞȍȕȒȐ ȎȐȏȕȍșȗȖșȖȉȕȖșȚȐ ȖȗțȝȖȓȍȊȣȝ Ȓȓȍ-
ȚȖȒ [15].
ǲȓȍȚȖȟȕțȦ ȒțȓȤȚțȘț MCF-7 șȍȧȓȐ Ȋ 96-ȓțȕȖȟ-

ȕȣȑ ȗȓȈȕȠȍȚ Ȋ ȒȖȕȞȍȕȚȘȈȞȐȐ 6,5–7 Țȣș ȒȓȍȚȖȒ Ȋ 
ȓțȕȒț ș ȌȖȉȈȊȓȍȕȐȍȔ ȌȖȒșȖȘțȉȐȞȐȕȈ, ȥȚȖȗȖȏȐȌȈ, 
ȉțȚȍȘȖȓȈ, ȒȖȔȉȐȕȈȞȐȍȑ ȉțȚȍȘȖȓȈ ș ȌȖȒșȖȘțȉȐȞȐ-
ȕȖȔ Ȑ ȉțȚȍȘȖȓȈ ș ȥȚȖȗȖȏȐȌȖȔ. ǲȓȍȚȒȐ ȐȕȒțȉȐȘȖȊȈȓȐ 
Ȋ șȚȈȕȌȈȘȚȕȣȝ țșȓȖȊȐȧȝ (37 ºC, 5% ǹǶ2) Ȋ ȚȍȟȍȕȐȍ 
48 ȟ. ǯȈȚȍȔ Ȋ ȓțȕȒȐ ȗȓȈȕȠȍȚȈ ȊȕȖșȐȓȐ ȘȈșȚȊȖȘ ǴǺǺ 
(3-(4,5-ȌȐȔȍȚȐȓȚȐȈȏȖȓȐȓ-2)-2,5-ȌȐȜȍȕȐȓȚȍȚȘȈȏȖȓȐȑ 
ȉȘȖȔȐșȚȣȑ) Ȋ șȘȍȌȍ DMEM ȌȖ ȒȖȕȍȟȕȖȑ ȒȖȕȞȍȕȚȘȈȞȐȐ 
0,5 Ȕȋ/Ȕȓ, ȒȓȍȚȒȐ ȐȕȒțȉȐȘȖȊȈȓȐ ȗȘȐ 37 ºC Ȋ ȚȍȟȍȕȐȍ 
3 ȟ. ǷȖșȓȍ ȏȈȊȍȘȠȍȕȐȧ ȐȕȒțȉȈȞȐȐ șȘȍȌț Ȑȏ ȓțȕȖȒ 
ȖȚȉȐȘȈȓȐ Ȑ ȊȕȖșȐȓȐ ȗȖ 100 ȔȒȓ ȌȐȔȍȚȐȓșțȓȤȜȖȒșȐ-
ȌȈ («ǷȈȕȅȒȖ», ǴȖșȒȊȈ) Ȋ ȓțȕȒț Ȍȓȧ ȘȈșȚȊȖȘȍȕȐȧ Ȗȉ-
ȘȈȏȖȊȈȊȠȐȝșȧ ȒȘȐșȚȈȓȓȖȊ ȜȖȘȔȈȏȈȕȈ. ǶȗȚȐȟȍșȒțȦ 
ȗȓȖȚȕȖșȚȤ ȖȉȘȈȏȞȖȊ ȘȍȋȐșȚȘȐȘȖȊȈȓȐ ȗȘȐ ȌȓȐȕȍ ȊȖȓȕȣ 
530 ȕȔ ȕȈ ȈȕȈȓȐȏȈȚȖȘȍ «ǻȕȐȗȓȈȕ» ǨǰǼǸ-01 (ǸȖșșȐȧ). 
ǶȗȚȐȟȍșȒțȦ ȗȓȖȚȕȖșȚȤ ȒȖȕȚȘȖȓȤȕȣȝ ȖȉȘȈȏȞȖȊ ȗȘȐȕȐ-
ȔȈȓȐ ȏȈ ȊȣȎȐȊȈȍȔȖșȚȤ ȒȓȍȚȖȒ, ȘȈȊȕțȦ 100%.
ǲȖȓȐȟȍșȚȊȍȕȕȣȑ ȈȕȈȓȐȏ ǶǺ-ǷǾǸ (ȗȖȓȐȔȍȘȈȏȕȈȧ 

ȞȍȗȕȈȧ ȘȍȈȒȞȐȧ ș ȖȉȘȈȚȕȖȑ ȚȘȈȕșȒȘȐȗȞȐȍȑ) Ȋ ȘȍȎȐ-
Ȕȍ ȘȍȈȓȤȕȖȋȖ ȊȘȍȔȍȕȐ ȗȘȐȔȍȕȧȓȐ Ȍȓȧ ȖȗȘȍȌȍȓȍȕȐȧ 
țȘȖȊȕȧ ȥȒșȗȘȍșșȐȐ ȔȈȚȘȐȟȕȖȑ Ǹǵǲ (ȔǸǵǲ) ȐșșȓȍȌț-
ȍȔȣȝ ȋȍȕȖȊ.
ǲȓȍȚȖȟȕțȦ ȒțȓȤȚțȘț MCF-7 ȐȕȒțȉȐȘȖȊȈȓȐ ș Ȑșșȓȍ-

ȌțȍȔȣȔȐ ȋȍșȚȈȋȍȕȈȔȐ (ȉțȚȍȘȖȓ, ȗȘȍȗȈȘȈȚ șȘȈȊȕȍȕȐȧ — 
ȔȍȋȍșȚȘȖȓȈ ȈȞȍȚȈȚ) Ȋ ȜȐȒșȐȘȖȊȈȕȕȖȑ ȒȖȕȞȍȕȚȘȈȞȐȐ 
10-5 Ǵ Ȋ ȚȍȟȍȕȐȍ 10 șțȚ. ǵȈ 2, 4, 6 Ȑ 10-ȍ șțȚȒȐ Ȑȏ 1 Ȕȓȕ 
ȒȓȍȚȖȒ ș ȗȖȔȖȡȤȦ «ǲȖȔȗȓȍȒȚȈ ȘȍȈȋȍȕȚȖȊ Ȍȓȧ ȊȣȌȍȓȍ-
ȕȐȧ Ǹǵǲ/Ǭǵǲ Ȑȏ ȒȓȐȕȐȟȍșȒȖȋȖ ȔȈȚȍȘȐȈȓȈ «ǸȐȉȖ-ȗȘȍȗ 
ȊȈȘȐȈȕȚ 100» (Ǿǵǰǰ ȥȗȐȌȍȔȐȖȓȖȋȐȐ, ȋ. ǴȖșȒȊȈ) Ȋȣ-
ȌȍȓȧȓȐ ȚȖȚȈȓȤȕțȦ Ǹǵǲ ȗȖ ȖȘȐȋȐȕȈȓȤȕȖȔț ȗȘȖȚȖȒȖȓț 
ȜȐȘȔȣ-ȗȘȖȐȏȊȖȌȐȚȍȓȧ. ǯȈȚȍȔ Ȑȏ ȒȈȎȌȣȝ 10 ȔȒȓ ȚȖ-
ȚȈȓȤȕȖȑ Ǹǵǲ ș ȗȖȔȖȡȤȦ ȕȈȉȖȘȈ «ǸȍȊȍȘȚȈ-L» (Ǿǵǰǰ 
ȥȗȐȌȍȔȐȖȓȖȋȐȐ, ȋ. ǴȖșȒȊȈ) Ȋ ȘȍȏțȓȤȚȈȚȍ ȖȉȘȈȚȕȖȑ 
ȚȘȈȕșȒȘȐȗȞȐȐ ȉȣȓȈ ȗȖȓțȟȍȕȈ ȒȖȔȗȓȍȔȍȕȚȈȘȕȈȧ Ǭǵǲ 
(ȒǬǵǲ) Ȋ ȜȐȕȈȓȤȕȖȔ ȖȉȢȍȔȍ 40 ȔȒȓ. ǷǾǸ Ȋ ȘȍȎȐȔȍ 
ȘȍȈȓȤȕȖȋȖ ȊȘȍȔȍȕȐ ȗȘȖȊȖȌȐȓȐ ȕȈ ȗȘȐȉȖȘȍ IQ5 Cycler 
(«Bio-Rad», ǹȀǨ) Ȋ ȜȐȕȈȓȤȕȖȔ ȖȉȢȍȔȍ 25 ȔȒȓ ș Ȑș-

ȗȖȓȤȏȖȊȈȕȐȍȔ 2 ȔȒȓ ȒǬǵǲ Ȑ «ǵȈȉȖȘȈ ȘȍȈȒȚȐȊȖȊ Ȍȓȧ 
ȗȘȖȊȍȌȍȕȐȧ ǸȍȈȓ-ȚȈȑȔ ǷǾǸ Ȋ ȗȘȐșțȚșȚȊȐȐ ȐȕȚȍȘȒȈȓȐ-
ȘțȦȡȍȋȖ ȒȘȈșȐȚȍȓȧ SYBR Green I» (ǹȐȕȚȖȓ, ǸȖșșȐȧ) 
ȗȖ ȖȘȐȋȐȕȈȓȤȕȖȔț ȗȘȖȚȖȒȖȓț ȗȘȖȐȏȊȖȌȐȚȍȓȧ. Ǭȓȧ 
ȕȖȘȔȐȘȖȊȈȕȐȧ țȘȖȊȕȧ ȚȘȈȕșȒȘȐȗȞȐȐ Ȋ ȗȖȌȊȍȘȋȠȐȝ-
șȧ ȊȖȏȌȍȑșȚȊȐȦ Ȑ Ȋ ȒȖȕȚȘȖȓȤȕȣȝ ȖȉȘȈȏȞȈȝ (ȒǬǵǲ Ȑȏ 
ȒȓȍȚȖȒ, ȐȕȒțȉȐȘȖȊȈȊȠȐȝșȧ ȗȘȐ Țȍȝ Ȏȍ țșȓȖȊȐȧȝ Ȋ ȖȚ-
șțȚșȚȊȐȍ ȋȍșȚȈȋȍȕȖȊ) ȐȏȔȍȘȧȓȐ ȚȈȒȎȍ ȚȘȈȕșȒȘȐȗȞȐȦ 
ȔǸǵǲ «housekeeping» ȋȍȕȈ ȋȓȐȞȍȘȈȓȤȌȍȋȐȌ-ȜȖșȜȈȚ-
ȌȍȋȐȌȘȖȋȍȕȈȏȣ (GAPDH). 
ǰșȗȖȓȤȏȖȊȈȓȐ ȖȟȐȡȍȕȕȣȍ ȉȍșșȖȓȍȊȣȍ ȗȘȈȑȔȍȘȣ Ȋ 

ȒȖȕȞȍȕȚȘȈȞȐȐ 1 ȍȌ. ȖȗȚ. ȗȓ./Ȕȓ: ȋȍȕ 1 (GAPDH: ȗȘȧ-
ȔȖȑ ȗȘȈȑȔȍȘ 5’-GAA GGT GAA GGT CGG AGT-3’, ȖȉȘȈȚ-
ȕȣȑ ȗȘȈȑȔȍȘ 5’-GAA GAT GGT GAT GGG ATT TCC-3’), 
ȋȍȕ 2 (MDR1 (Ǹ-ȋȓȐȒȖȗȘȖȚȍȐȕ): ȗȘȧȔȖȑ ȗȘȈȑȔȍȘ 5’-
CCC ATC ATT GCA ATA GCA GG-3’, ȖȉȘȈȚȕȣȑ ȗȘȈȑȔȍȘ 
5’-GTT CAA ACT TCT GCT CCT GA-3’), ȋȍȕ 3 (MRP-1: 
ȗȘȧȔȖȑ ȗȘȈȑȔȍȘ 5’-CAA GAG AGT ATT CAG CAA GAT-3’, 
ȖȉȘȈȚȕȣȑ ȗȘȈȑȔȍȘ 5’-CAG TCG TTC CAC TTC ACT ACA-
3’), ȋȍȕ 4 (BCRP-1: ȗȘȧȔȖȑ ȗȘȈȑȔȍȘ 5’-CAG GTG GAG 
GCA AAT CTT CTG-3’, ȖȉȘȈȚȕȣȑ ȗȘȈȑȔȍȘ 5’-ACA CAC 
CAC GGA TAA ACT GA-3’), ȋȍȕ 5 (Bcl-2: ȗȘȧȔȖȑ ȗȘȈȑ-
ȔȍȘ 5’-CAC GTC CAC CAA CAT GTC CG-3’, ȖȉȘȈȚȕȣȑ 
ȗȘȈȑȔȍȘ 5’-CAA ACT TAA CAG TAA GTA AAT-3’) (ǹȐȕ-
ȚȖȓ, ǸȖșșȐȧ). 
ǷȘȐȔȍȕȧȓȐ șȓȍȌțȦȡȐȍ ȗȘȖȋȘȈȔȔȣ ȈȔȗȓȐȜȐȒȈȞȐȐ. 

Ǭȓȧ MDR1: 50 ºC — 2 ȔȐȕ, 95 ºC — 10 ȔȐȕ, (95 ºC — 
15 ș, 60 ºC — 1 ȔȐȕ) — 50 ȞȐȒȓȖȊ; Ȍȓȧ MRP-1: 95 ºC —
10 ȔȐȕ, (95 ºC — 20 ș, 60 ºC — 45 ș) — 40 ȞȐȒȓȖȊ; Ȍȓȧ 
BCRP-1: 95 ºC — 9 ȔȐȕ, (95 ºC — 30 ș, 55 ºC — 30 ș, 
72 ºC — 30 ș) — 40 ȞȐȒȓȖȊ, 72 ºC — 4 ȔȐȕ; Ȍȓȧ Bcl-2: 
95 ºC — 10 ȔȐȕ, (95 ºC — 15 ș, 60 ºC — 1 ȔȐȕ) — 40 
ȞȐȒȓȖȊ.
Ǭȓȧ ȖȞȍȕȒȐ ȒȖȘȘȍȒȚȕȖșȚȐ ȘȍȏțȓȤȚȈȚȖȊ ȈȔȗȓȐȜȐȒȈ-

ȞȐȐ ȉȣȓȐ ȗȖșȚȘȖȍȕȣ ȒȘȐȊȣȍ ȗȓȈȊȓȍȕȐȧ — Ȍȓȧ Ȋșȍȝ 
ȐșșȓȍȌțȍȔȣȝ ȋȍȕȖȊ ȕȈ ȕȐȝ ȕȈȉȓȦȌȈȓȐ ȖȚȌȍȓȤȕȣȍ 
ȗȐȒȐ ȗȓȈȊȓȍȕȐȧ. Ǭȓȧ ȒȖȓȐȟȍșȚȊȍȕȕȖȑ ȖȞȍȕȒȐ ȥȒș-
ȗȘȍșșȐȐ ȐșșȓȍȌțȍȔȣȝ ȋȍȕȖȊ ȐșȗȖȓȤȏȖȊȈȓȐ ȔȖȌȐȜȐȒȈ-
ȞȐȦ ȔȍȚȖȌȈ M.W.Pfaffl  [16].
ǩȣȓȈ ȗȘȖȊȍȌȍȕȈ șȚȈȚȐșȚȐȟȍșȒȈȧ ȖȉȘȈȉȖȚȒȈ Șȍ-

ȏțȓȤȚȈȚȖȊ. ȅȒșȗȍȘȐȔȍȕȚȣ ȗȖ ȖȗȘȍȌȍȓȍȕȐȦ țȘȖȊȕȧ 
ȥȒșȗȘȍșșȐȐ ȔǸǵǲ ȐșșȓȍȌțȍȔȣȝ ȋȍȕȖȊ ȊȣȗȖȓȕȧȓȐ Ȋ 
ȚȘȐȗȓȍȚȈȝ. ǬȈȕȕȣȍ Ȍȓȧ ǶǺ-ǷǾǸ Ȋ ȘȍȎȐȔȍ ȘȍȈȓȤȕȖȋȖ 
ȊȘȍȔȍȕȐ ȗȘȍȌșȚȈȊȓȍȕȣ Ȋ ȊȐȌȍ ȖȌȕȖȋȖ Ȑȏ ȚȘȍȝ ȥȒșȗȍ-
ȘȐȔȍȕȚȈȓȤȕȣȝ ȏȕȈȟȍȕȐȑ, ȌȈȕȕȣȍ ǴǺǺ-ȚȍșȚȈ — Ȋ ȊȐȌȍ 
șȘȍȌȕȍȋȖ ȏȕȈȟȍȕȐȧ șȖ șȚȈȕȌȈȘȚȕȣȔ ȖȚȒȓȖȕȍȕȐȍȔ. ǬȖ-
șȚȖȊȍȘȕȖșȚȤ ȘȈȏȓȐȟȐȑ ȔȍȎȌț ȥȒșȗȍȘȐȔȍȕȚȈȓȤȕȣȔȐ 
ȋȘțȗȗȈȔȐ ȗȖ ȐȏțȟȈȍȔȣȔ ȗȈȘȈȔȍȚȘȈȔ ȖȞȍȕȐȊȈȓȐ ș ȗȖ-
ȔȖȡȤȦ ȕȍȗȈȘȈȔȍȚȘȐȟȍșȒȖȋȖ U-ȒȘȐȚȍȘȐȧ Ȍȓȧ ȕȍȗȈȘ-
ȕȣȝ șȖȊȖȒțȗȕȖșȚȍȑ ǪȐȓȒȖȒșȖȕȈ–ǻȐȚȕȐ–ǴȈȕȕȈ Ȋ ȗȘȖ-
ȋȘȈȔȔȍ «Statgraphics Sigma».

ǸȍȏțȓȤȚȈȚȣ ȐșșȓȍȌȖȊȈȕȐȧ Ȑ Ȑȝ ȖȉșțȎȌȍȕȐȍ

ǪȓȐȧȕȐȍ ȉțȚȍȘȖȓȈ Ȋ ȒȖȔȉȐȕȈȞȐȐ ș ȌȖȒșȖȘțȉȐȞȐ-
ȕȖȔ Ȑ ȥȚȖȗȖȏȐȌȖȔ ȕȈ ȎȐȏȕȍșȗȖșȖȉȕȖșȚȤ ȖȗțȝȖȓȍȊȣȝ 
ȒȓȍȚȖȒ MCF-7
ǶȗțȝȖȓȍȊȣȍ ȒȓȍȚȒȐ ȐȕȒțȉȐȘȖȊȈȓȐ ș ȉțȚȍȘȖȓȖȔ ȒȈȒ 

șȈȔȖșȚȖȧȚȍȓȤȕȣȔ șȖȍȌȐȕȍȕȐȍȔ Ȑ Ȋ ȒȖȔȉȐȕȈȞȐȐ ș ȗȘȖ-
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ǬȖȒșȖȘțȉȐȞȐȕ (5 × 10-6 Ǵ)

ǬȖȒșȖȘțȉȐȞȐȕ (5 × 10-6 Ǵ) +
ȉțȚȍȘȖȓ (10-5 Ǵ)

ȅȚȖȗȖȏȐȌ (1,7 × 10-5 Ǵ)

ȅȚȖȗȖȏȐȌ (1,7 × 10-5 Ǵ) +
ȉțȚȍȘȖȓ (10-5 Ǵ)

ǩțȚȍȘȖȓ (10-5 Ǵ)

ǲȖȕȚȘȖȓȤ

ǭ.Ǫ.ǶȌȐȕȞȖȊȈ Ȑ ȌȘ. / ǪȍșȚȕȐȒ ǸǫǴǻ, 2012, ȹ4, ș. 69–74

ȚȐȊȖȖȗțȝȖȓȍȊȣȔȐ ȗȘȍȗȈȘȈȚȈȔȐ — ȥȚȖȗȖȏȐȌȖȔ (ȐȕȋȐ-
ȉȐȚȖȘ ȚȖȗȖȐȏȐȖȔȍȘȈȏȣ II) Ȑ ȌȖȒșȖȘțȉȐȞȐȕȖȔ (ȈȕȚȐ-
ȉȐȖȚȐȒ ȒȓȈșșȈ ȈȕȚȘȈȞȐȒȓȐȕȖȊ). ǷȘȍȌȊȈȘȐȚȍȓȤȕȖ ȗȘȖ-
ȊȖȌȐȓȐ ȖȞȍȕȒț ȊȓȐȧȕȐȧ ȥȚȖȗȖȏȐȌȈ (Ȋ ȌȐȈȗȈȏȖȕȍ ȒȖȕ-
ȞȍȕȚȘȈȞȐȑ 1,7 × 10-5 — 1,7 × 10-4 Ǵ) Ȑ ȌȖȒșȖȘțȉȐȞȐȕȈ 
(Ȋ ȌȐȈȗȈȏȖȕȍ ȒȖȕȞȍȕȚȘȈȞȐȑ 10-7 — 10-4 Ǵ) ȕȈ ȎȐȏȕȍ-
șȗȖșȖȉȕȖșȚȤ ȖȗțȝȖȓȍȊȣȝ ȒȓȍȚȖȒ ș ȞȍȓȤȦ ȊȣȧȊȐȚȤ Ȗȗ-
ȚȐȔȈȓȤȕțȦ ȒȖȕȞȍȕȚȘȈȞȐȦ Ȍȓȧ ȐșșȓȍȌȖȊȈȕȐȧ ȊȓȐȧȕȐȧ 
ȉțȚȍȘȖȓȈ ȕȈ ȞȐȚȖșȚȈȚȐȟȍșȒȐȑ ȥȜȜȍȒȚ ȌȖȒșȖȘțȉȐȞȐȕȈ 
Ȑ ȥȚȖȗȖȏȐȌȈ. ǬȐȈȗȈȏȖȕ ȌȍȑșȚȊțȦȡȐȝ ȒȖȕȞȍȕȚȘȈȞȐȑ 
ȗȘȐ ȊȘȍȔȍȕȐ ȐȕȒțȉȈȞȐȐ 48 ȟ Ȍȓȧ ȌȖȒșȖȘțȉȐȞȐȕȈ șȖ-
șȚȈȊȐȓ 5 × 10-6 — 10-5 Ǵ, Ȍȓȧ ȥȚȖȗȖȏȐȌȈ — 1,7 × 10-5 —
8,5 × 10-5 Ǵ, Ȍȓȧ ȉțȚȍȘȖȓȈ — 10-5 — 7 × 10-5 Ǵ. 
Ǫ ȌȈȓȤȕȍȑȠȐȝ ȥȒșȗȍȘȐȔȍȕȚȈȝ ȗȖ ȐȏțȟȍȕȐȦ ȊȓȐȧȕȐȧ 
ȉțȚȍȘȖȓȈ ȕȈ ȞȐȚȖșȚȈȚȐȟȍșȒȐȑ ȥȜȜȍȒȚ ȥȚȖȗȖȏȐȌȈ Ȑ 
ȌȖȒșȖȘțȉȐȞȐȕȈ ȐșȗȖȓȤȏȖȊȈȓȐ ȥȚȖȗȖȏȐȌ, ȌȖȒșȖȘțȉȐ-
ȞȐȕ Ȑ ȉțȚȍȘȖȓ Ȋ ȒȖȕȞȍȕȚȘȈȞȐȧȝ 1,7 × 10-5, 5 × 10-6 Ȑ 
10-5 Ǵ șȖȖȚȊȍȚșȚȊȍȕȕȖ.
ǵȈ ȘȐș.2 ȗȘȍȌșȚȈȊȓȍȕȣ ȌȈȕȕȣȍ Ȗ ȊȓȐȧȕȐȐ ȕȈ ȎȐȏ-

ȕȍșȗȖșȖȉȕȖșȚȤ ȒȓȍȚȖȒ MCF-7 ȒȖȔȉȐȕȈȞȐȑ ȉțȚȍȘȖȓȈ ș 
ȌȖȒșȖȘțȉȐȞȐȕȖȔ Ȑ ȉțȚȍȘȖȓȈ ș ȥȚȖȗȖȏȐȌȖȔ. ǬȖȒșȖȘț-
ȉȐȞȐȕ (5 × 10-6 Ǵ) ȗȖȌȈȊȓȧȍȚ ȎȐȏȕȍșȗȖșȖȉȕȖșȚȤ Ȓȓȍ-
ȚȖȒ ȕȈ 66,4%, Ȉ ȉțȚȍȘȖȓ (10-5 Ǵ) — ȕȈ 35,6%. ǷȘȐ 
șȖȊȔȍșȚȕȖȔ ȌȍȑșȚȊȐȐ ȉțȚȍȘȖȓȈ Ȑ ȌȖȒșȖȘțȉȐȞȐȕȈ ȗȘȖ-
ȐșȝȖȌȐȚ țȋȕȍȚȍȕȐȍ ȎȐȏȕȍșȗȖșȖȉȕȖșȚȐ ȒȓȍȚȖȒ MCF-7 
ȕȈ 80,2%. ǺȈȒȐȔ ȖȉȘȈȏȖȔ, ȗȘȖȐșȝȖȌȐȚ țșȐȓȍȕȐȍ ȞȐȚȖ-
șȚȈȚȐȟȍȒȖȋȖ ȌȍȑșȚȊȐȧ ȌȖȒșȖȘțȉȐȞȐȕȈ ȕȈ 13,8%. ȅȚȖ-
ȗȖȏȐȌ (1,7 × 10-5 Ǵ) ȒȈȒ șȈȔȖșȚȖȧȚȍȓȤȕȣȑ ȗȘȍȗȈȘȈȚ 
ȗȖȌȈȊȓȧȍȚ ȎȐȏȕȍșȗȖșȖȉȕȖșȚȤ ȒȓȍȚȖȒ MCF-7 ȕȈ 47,6%, 
ȚȖȋȌȈ ȒȈȒ ȗȘȐ ȌȍȑșȚȊȐȐ ȒȖȔȉȐȕȈȞȐȐ ȥȚȖȗȖȏȐȌȈ ș ȉț-
ȚȍȘȖȓȖȔ ȗȘȖȐșȝȖȌȐȚ ȗȖȌȈȊȓȍȕȐȍ ȎȐȏȕȍșȗȖșȖȉȕȖșȚȐ 
ȖȗțȝȖȓȍȊȣȝ ȒȓȍȚȖȒ ȕȈ 66,9%. ǹȖȖȚȊȍȚșȚȊȍȕȕȖ, ȉțȚȍ-
ȘȖȓ țșȐȓȐȊȈȍȚ ȞȐȚȖșȚȈȚȐȟȍșȒȖȍ ȌȍȑșȚȊȐȍ ȥȚȖȗȖȏȐȌȈ 
(1,7 × 10-5 Ǵ) ȕȈ 19,3%.
ǵȈ ȖșȕȖȊȈȕȐȐ ȗȖȓțȟȍȕȕȣȝ ȌȈȕȕȣȝ ȔȖȎȕȖ șȌȍȓȈȚȤ 

ȊȣȊȖȌ Ȗ ȚȖȔ, ȟȚȖ ȗȘȐ șȖȊȔȍșȚȕȖȔ ȌȍȑșȚȊȐȐ ȉțȚȍȘȖ-
ȓȈ Ȑ ȗȘȖȚȐȊȖȖȗțȝȖȓȍȊȣȝ șȘȍȌșȚȊ ȘȈȏȕȣȝ ȒȓȈșșȖȊ 

(ȌȖȒșȖȘțȉȐȞȐȕ/ȥȚȖȗȖȏȐȌ) ȗȘȖȐșȝȖȌȐȚ țșȐȓȍȕȐȍ Ȑȝ 
ȞȐȚȖșȚȈȚȐȟȍșȒȖȋȖ ȥȜȜȍȒȚȈ. ǴȍȝȈȕȐȏȔȖȔ ȚȈȒȖȋȖ țșȐ-
ȓȍȕȐȧ ȔȖȎȍȚ ȉȣȚȤ ȐȕȋȐȉȐȘȖȊȈȕȐȍ ȥȒșȗȘȍșșȐȐ ȔǸǵǲ 
ȉȍȓȒȖȊ-ȚȘȈȕșȗȖȘȚȍȘȖȊ ȒșȍȕȖȉȐȖȚȐȒȖȊ. Ǫ Ȟȍȓȧȝ Ȑȏ-
țȟȍȕȐȧ ȊȖȏȔȖȎȕȖȋȖ ȔȍȝȈȕȐȏȔȈ ȌȈȕȕȖȋȖ ȥȜȜȍȒȚȈ 
ȉțȚȍȘȖȓȈ ȉȣȓȈ ȗȘȖȊȍȌȍȕȈ ȖȞȍȕȒȈ țȘȖȊȕȧ ȥȒșȗȘȍș-
șȐȐ ȔǸǵǲ ȜȈȒȚȖȘȖȊ ȔȕȖȎȍșȚȊȍȕȕȖȑ ȓȍȒȈȘșȚȊȍȕȕȖȑ 
țșȚȖȑȟȐȊȖșȚȐ Ȋ ȖȗțȝȖȓȍȊȣȝ ȒȓȍȚȒȈȝ ȗȘȐ ȐȕȒțȉȈȞȐȐ ș 
ȉțȚȍȘȖȓȖȔ.

ǪȓȐȧȕȐȍ ȉțȚȍȘȖȓȈ ȕȈ ȥȒșȗȘȍșșȐȦ ȔǸǵǲ 
Ǹ-ȋȓȐȒȖȗȘȖȚȍȐȕȈ, BCRP1, MRP1 Ȑ Bcl-2 ȉȍȓȒȈ

ǲȓȍȚȒȐ ȒțȓȤȚțȘȣ MCF-7 ȐȕȒțȉȐȘȖȊȈȓȐ Ȋ ȗȘȐșțȚșȚȊȐȐ 
ȉțȚȍȘȖȓȈ Ȑ ȗȘȍȗȈȘȈȚȈ șȘȈȊȕȍȕȐȧ ȔȍȋȍșȚȘȖȓȈ ȈȞȍȚȈȚȈ 
(ȋȍșȚȈȋȍȕȈ, ȗȘȖȧȊȓȧȦȡȍȋȖ șȍȕșȐȉȐȓȐȏȐȘțȦȡțȦ ȈȒȚȐȊ-
ȕȖșȚȤ [12]) Ȋ ȚȍȟȍȕȐȍ 10 șțȚ. ǷȖșȓȍ ȥȚȖȋȖ ș ȗȖȔȖȡȤȦ 
ȒȖȓȐȟȍșȚȊȍȕȕȖȋȖ ǶǺ-ǷǾǸ Ȋ ȘȍȎȐȔȍ ȘȍȈȓȤȕȖȋȖ ȊȘȍȔȍȕȐ 
ȖȞȍȕȐȊȈȓȐ țȘȖȊȍȕȤ ȥȒșȗȘȍșșȐȐ ȔǸǵǲ ȋȍȕȖȊ, țȟȈșȚȊțȦ-
ȡȐȝ Ȋ ȘȈȏȊȐȚȐȐ Ǵǳǻ (Ǹ-ȋȓȐȒȖȗȘȖȚȍȐȕȈ, BCRP1, MRP1, 
Bcl-2), ȕȈ 2, 4, 6 Ȑ 10-ȍ șțȚȒȐ. ǲȈȒ ȊȐȌȕȖ Ȑȏ ȚȈȉȓȐȞȣ, Ȋ 
ȒțȓȤȚțȘȍ ȒȓȍȚȖȒ MCF-7 ȔȍȋȍșȚȘȖȓȈ ȈȞȍȚȈȚ țȊȍȓȐȟȐȊȈȍȚ 
ȚȘȈȕșȒȘȐȗȞȐȦ Ǹ-ȋȓȐȒȖȗȘȖȚȍȐȕȈ (MDR1 ȋȍȕȈ), șȊȍȘȝȥȒ-
șȗȘȍșșȐȧ ȒȖȚȖȘȖȋȖ ȧȊȓȧȍȚșȧ ȖȌȕȖȑ Ȑȏ ȗȘȐȟȐȕ ȘȈȏȊȐȚȐȧ 
Ǵǳǻ [3], ȕȈ ȗȘȖȚȧȎȍȕȐȐ ȊșȍȋȖ șȘȖȒȈ ȐȕȒțȉȈȞȐȐ, Ȋ ȚȖ 
ȊȘȍȔȧ ȒȈȒ ȉțȚȍȘȖȓ șȕȈȟȈȓȈ șȚȐȔțȓȐȘțȍȚ, Ȉ ȏȈȚȍȔ ȗȖȌȈ-
ȊȓȧȍȚ ȥȒșȗȘȍșșȐȦ ȔǸǵǲ MDR1 ȋȍȕȈ ȕȈ 10-ȑ ȌȍȕȤ ȐȕȒțȉȈ-
ȞȐȐ Ȋ 3,8 ȘȈȏȈ. ǷȖȓțȟȍȕȕȣȍ ȘȍȏțȓȤȚȈȚȣ ȗȖȌȚȊȍȘȎȌȈȦȚ 
ȓȐȚȍȘȈȚțȘȕȣȍ ȌȈȕȕȣȍ Ȗ ȘȈȏȕȖȕȈȗȘȈȊȓȍȕȕȖȔ ȌȍȑșȚȊȐȐ 
ȋȍșȚȈȋȍȕȖȊ ȕȈ ȥȒșȗȘȍșșȐȦ MDR1 ȋȍȕȈ Ȋ ȏȈȊȐșȐȔȖșȚȐ ȖȚ 
ȊȘȍȔȍȕȐ ȐȕȒțȉȈȞȐȐ [17, 18].
ǷȘȐ ȐșșȓȍȌȖȊȈȕȐȐ ȊȓȐȧȕȐȧ ȋȍșȚȈȋȍȕȖȊ ȕȈ ȌȘțȋȖȑ 

ȜȈȒȚȖȘ ȘȈȏȊȐȚȐȧ Ǵǳǻ — MRP1 ȉȍȓȒȈ — ȉȣȓȖ ȗȖȒȈ-
ȏȈȕȖ (șȔ. ȚȈȉȓȐȞț), ȟȚȖ Ȋ ȒȓȍȚȒȈȝ MCF-7 ȔȍȋȍșȚȘȖȓȈ 
ȈȞȍȚȈȚ ȗȖȌȈȊȓȧȍȚ ȥȒșȗȘȍșșȐȦ ȋȍȕȈ ȌȈȕȕȖȋȖ ȉȍȓȒȈ, ȕȈ-
ȟȐȕȈȧ ș 6-ȝ șțȚȖȒ ȐȕȒțȉȈȞȐȐ, ȚȖȋȌȈ ȒȈȒ ȉțȚȍȘȖȓ — ȕȈ 
ȗȘȖȚȧȎȍȕȐȐ ȊșȍȋȖ șȘȖȒȈ ȐȕȒțȉȈȞȐȐ. Ǫ ȔȈȒșȐȔȈȓȤȕȖȑ 

ǸȐș. 2. ǷȖȌȈȊȓȍȕȐȍ ȎȐȏȕȍșȗȖșȖȉȕȖșȚȐ ȖȗțȝȖȓȍȊȣȝ ȒȓȍȚȖȒ MCF-7 ȗȘȐ ȐȕȒțȉȈȞȐȐ ș ȒȖȔȉȐȕȈȞȐȧȔȐ 
ȉțȚȍȘȖȓȈ ș ȌȖȒșȖȘțȉȐȞȐȕȖȔ Ȑ ȉțȚȍȘȖȓȈ ș ȥȚȖȗȖȏȐȌȖȔ Ȋ ȚȍȟȍȕȐȍ 48 ȟ
* – ȌȖșȚȖȊȍȘȕȣȍ ȘȈȏȓȐȟȐȧ ș ȞȐȚȖșȚȈȚȐȟȍșȒȐȔ ȥȜȜȍȒȚȖȔ ȌȖȒșȖȘțȉȐȞȐȕȈ (Ș <0,05);
** – ȌȖșȚȖȊȍȘȕȣȍ ȘȈȏȓȐȟȐȧ ș ȞȐȚȖșȚȈȚȐȟȍșȒȐȔ ȥȜȜȍȒȚȖȔ ȥȚȖȗȖȏȐȌȈ (Ș <0,05)
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ǺȈȉȓȐȞȈ. ǪȓȐȧȕȐȍ ȋȍșȚȈȋȍȕȖȊ ȕȈ ȥȒșȗȘȍșșȐȦ ȔǸǵǲ Ǹ-ȋȓȐȒȖȗȘȖȚȍȐȕȈ (MDR1 ȋȍȕ), MRP1, BCRP1 Ȑ 
Bcl-2 Ȋ ȒȓȍȚȒȈȝ MCF-7 Ȋ ȚȍȟȍȕȐȍ 10 șțȚ

ǫȍșȚȈȋȍȕ

ǰȏȔȍȕȍȕȐȍ ȥȒșȗȘȍșșȐȐ ȔǸǵǲ ȐșșȓȍȌțȍȔȖȋȖ ȋȍȕȈ, ȒȘȈȚȕȖșȚȤ

ȌȕȐ ȐȕȒțȉȈȞȐȐ

2 4 6 10

MDR1

ǩțȚȍȘȖȓ 1,5* 1,0 –1,2 –3,8*

ǴȍȋȍșȚȘȖȓȈ ȈȞȍȚȈȚ 2,0* 2,4* 6,7* 6,7*

MRP1

ǩțȚȍȘȖȓ –2,6* –9,4* –11,5* –9,1*

ǴȍȋȍșȚȘȖȓȈ ȈȞȍȚȈȚ –1,3 5,5* –10,6* –10,8*

BCRP1

ǩțȚȍȘȖȓ –65,8* –6,5* –576* 3,7*

ǴȍȋȍșȚȘȖȓȈ ȈȞȍȚȈȚ –130* –219* –317* –77*

Bcl-2

ǩțȚȍȘȖȓ –3,3* –12,4* –3,8* –5,9*

ǴȍȋȍșȚȘȖȓȈ ȈȞȍȚȈȚ –1,1 –14,6* –2,1* –6,5*

ǲȖȕȞȍȕȚȘȈȞȐȧ Ȋșȍȝ ȐșșȓȍȌțȍȔȣȝ ȋȍșȚȈȋȍȕȖȊ ȘȈȊȕȈ 10-5 Ǵ. ǲȘȈȚȕȖșȚȤ ȐȏȔȍȕȍȕȐȧ ȥȒșȗȘȍșșȐȐ ȔǸǵǲ ȐșșȓȍȌțȍȔȖȋȖ ȋȍȕȈ ȘȈș-
șȟȐȚȈȕȈ ȗȖ ȜȖȘȔțȓȍ R = 2–(¨ǹǸ ȖȉȘȈȏȍȞ – ¨ǹǸ ȒȖȕȚȘȖȓȤ), ȋȌȍ ¨ǹǸ ȖȉȘȈȏȍȞ — ȥȚȖ ȖȚȒȓȖȕȍȕȐȍ ȚȘȈȕșȒȘȐȗȞȐȐ ȐșșȓȍȌțȍȔȖȋȖ ȋȍȕȈ Ȋ 
«threshold» ȚȖȟȒȍ (cross point, CP) ȖȚ țȘȖȊȕȧ ȚȘȈȕșȒȘȐȗȞȐȐ ȋȍȕȈ «ȌȖȔȈȠȕȍȋȖ ȝȖȏȧȑșȚȊȈ» Ȋ ȖȉȘȈȏȞȍ, ȗȖȌȊȍȘȋȕțȊȠȍȔțșȧ 
ȊȖȏȌȍȑșȚȊȐȦ; ¨ǹǸ ȒȖȕȚȘȖȓȤ — ȥȚȖ ȖȚȒȓȖȕȍȕȐȍ ȚȘȈȕșȒȘȐȗȞȐȐ ȐșșȓȍȌțȍȔȖȋȖ ȋȍȕȈ Ȋ «threshold» ȚȖȟȒȍ (cross point, CP) ȖȚ 
țȘȖȊȕȧ ȚȘȈȕșȒȘȐȗȞȐȐ ȋȍȕȈ «ȌȖȔȈȠȕȍȋȖ ȝȖȏȧȑșȚȊȈ» Ȋ ȒȖȕȚȘȖȓȤȕȖȔ ȖȉȘȈȏȞȍ; «threshold» ȚȖȟȒȈ (cross point, CP) — ȥȚȖ 
ȚȖȟȒȈ, ȋȌȍ ȗȖȌȢȍȔ ȒȘȐȊȖȑ ȜȓțȖȘȍșȞȍȕȞȐȐ ȈȔȗȓȐȒȖȕȖȊ ȐșșȓȍȌțȍȔȖȋȖ ȋȍȕȈ ȏȕȈȟȐȚȍȓȤȕȖ ȊȣȠȍ, ȟȍȔ ȜȖȕȖȊȖȍ șȊȍȟȍȕȐȍ 
(Pfaffl  M.W., 2000). «+» — țȊȍȓȐȟȍȕȐȍ ȥȒșȗȘȍșșȐȐ, «í» — șȕȐȎȍȕȐȍ ȥȒșȗȘȍșșȐȐ. ǷǾǸ Ȋ ȘȍȎȐȔȍ ȘȍȈȓȤȕȖȋȖ ȊȘȍȔȍȕȐ ȗȘȖȊȖ-
ȌȐȓȐ Ȋ ȚȘȐȗȓȍȚȈȝ, ȗȘȍȌșȚȈȊȓȍȕȖ ȖȌȕȖ Ȑȏ ȗȖȓțȟȍȕȕȣȝ ȏȕȈȟȍȕȐȑ. * — ȌȖșȚȖȊȍȘȕȣȍ ȘȈȏȓȐȟȐȧ ș ȒȖȕȚȘȖȓȍȔ (Ș <0,05)

șȚȍȗȍȕȐ șȕȐȎȍȕȐȍ țȘȖȊȕȧ ȔǸǵǲ MRP1 ȗȘȖȐșȝȖȌȐȚ ȗȖȌ 
ȌȍȑșȚȊȐȍȔ ȉțȚȍȘȖȓȈ ȕȈ 6-ȍ șțȚȒȐ — Ȋ 11,5 ȘȈȏȈ.
ǷȘȐ ȐșșȓȍȌȖȊȈȕȐȐ ȊȓȐȧȕȐȧ ȋȍșȚȈȋȍȕȖȊ ȕȈ țȘȖȊȍȕȤ 

ȚȘȈȕșȒȘȐȗȞȐȐ ȔǸǵǲ BCRP1 ȉȍȓȒȈ (șȔ. ȚȈȉȓȐȞț), ȐȋȘȈ-
ȦȡȍȋȖ ȒȓȦȟȍȊțȦ ȘȖȓȤ Ȋ ȘȈȏȊȐȚȐȐ ȘȍȏȐșȚȍȕȚȕȖșȚȐ ȗȘȐ 
ȘȈȒȍ ȔȖȓȖȟȕȖȑ Ȏȍȓȍȏȣ, ȕȈȉȓȦȌȈȓȐ șȕȐȎȍȕȐȍ țȘȖȊȕȧ 
ȥȒșȗȘȍșșȐȐ BCRP1 ȗȖȌ ȊȓȐȧȕȐȍȔ ȒȈȒ ȉțȚȍȘȖȓȈ, ȚȈȒ 
Ȑ ȔȍȋȍșȚȘȖȓȈ ȈȞȍȚȈȚȈ țȎȍ șȖ 2-ȝ șțȚȖȒ ȐȕȒțȉȈȞȐȐ. 
ǺȈȒ, ȕȈ 2-ȍ șțȚȒȐ ȉțȚȍȘȖȓ șȕȐȎȈȓ ȥȒșȗȘȍșșȐȦ BCRP1 
Ȋ 65,8 ȘȈȏȈ, Ȉ ȔȍȋȍșȚȘȖȓȈ ȈȞȍȚȈȚ — Ȋ 130 ȘȈȏ. ǴȈȒ-
șȐȔȈȓȤȕȖȍ Ȏȍ șȕȐȎȍȕȐȍ ȥȒșȗȘȍșșȐȐ ȖȚȔȍȟȍȕȖ ȕȈ 6-ȍ 
șțȚȒȐ Ȋ ȗȘȐșțȚșȚȊȐȐ ȉțȚȍȘȖȓȈ (ȉȖȓȍȍ ȟȍȔ Ȋ 500 ȘȈȏ).
ǰȕȋȐȉȐȘȖȊȈȕȐȍ ȥȒșȗȘȍșșȐȐ ȔǸǵǲ BCRP1 șȖȊȗȈȌȈȍȚ 

ș ȌȈȕȕȣȔȐ M.Honorat Ȑ șȖȈȊȚ. Ȗ șȗȖșȖȉȕȖșȚȐ ȋȍșȚȈ-
ȋȍȕȖȊ ȗȖȌȈȊȓȧȚȤ țȘȖȊȍȕȤ ȗȘȍȌșȚȈȊȓȍȕȕȖșȚȐ ȌȈȕȕȖȋȖ 
ȋȍȕȈ Ȋ MCF-7 [19], ȝȖȚȧ ȗȘȐȘȖȌȕȣȑ ȋȍșȚȈȋȍȕ ȗȘȖȋȍșȚȍ-
ȘȖȕ ȔȖȎȍȚ Ȑ ȗȖȊȣȠȈȚȤ ȥȒșȗȘȍșșȐȦ BCRP Ȋ ȌȘțȋȐȝ ȓȐ-
ȕȐȧȝ ȖȗțȝȖȓȍȊȣȝ ȒȓȍȚȖȒ. ǵȈȗȘȐȔȍȘ, Ȋ ȒȓȍȚȒȈȝ BEWO 
(ȒȓȍȚȖȟȕȖȑ ȓȐȕȐȐ, ȗȖȓțȟȍȕȕȖȑ Ȑȏ ȗȓȈȞȍȕȚȈȘȕȖȑ ȝȖ-
ȘȐȖȒȈȘȞȐȕȖȔȣ ȟȍȓȖȊȍȒȈ [11]) ȗȘȖȋȍșȚȍȘȖȕ Ȋ ȒȖȕȞȍȕ-
ȚȘȈȞȐȧȝ (10-9–10-5 Ǵ) Ȋ ȚȍȟȍȕȐȍ 48 ȟ țȊȍȓȐȟȐȊȈȓ ȥȒș-
ȗȘȍșșȐȦ BCRP [20].
ǷȘȐ ȈȕȈȓȐȏȍ ȊȓȐȧȕȐȧ ȋȍșȚȈȋȍȕȖȊ ȕȈ țȘȖȊȍȕȤ ȔǸǵǲ 

ȈȕȚȐȈȗȖȗȚȖȗȐȟȍșȒȖȋȖ Bcl-2 ȉȍȓȒȈ (șȔ. ȚȈȉȓȐȞț) Ȋ 
ȒȓȍȚȒȈȝ MCF-7 ȉȣȓȖ ȗȖȒȈȏȈȕȖ, ȟȚȖ țȎȍ ȕȈ 4-ȍ șțȚ-
ȒȐ ȐȕȒțȉȈȞȐȐ ȉțȚȍȘȖȓ ȗȖȌȈȊȓȧȍȚ ȥȒșȗȘȍșșȐȦ Ȋ 12,4 
ȘȈȏȈ, Ȉ ȔȍȋȍșȚȘȖȓȈ ȈȞȍȚȈȚ — Ȋ 14,6 ȘȈȏȈ.
ǷȖ ȔȕȍȕȐȦ E.Vegeto, șȕȐȎȍȕȐȍ ȚȘȈȕșȒȘȐȗȞȐȐ ȔǸǵǲ 

ȉȍȓȒȈ ȐȕȋȐȉȐȚȖȘȈ ȈȗȖȗȚȖȏȈ — ȥȚȖ ȗȘȖȧȊȓȍȕȐȍ ȈȗȖȗ-

ȚȖȗȐȟȍșȒȖȑ ȈȒȚȐȊȕȖșȚȐ ȐșșȓȍȌțȍȔȖȋȖ șȖȍȌȐȕȍȕȐȧ 
[21]. ǺȖ ȍșȚȤ ȋȍșȚȈȋȍȕȣ (ȉțȚȍȘȖȓ) Ȋ ȌȈȕȕȖȔ ȚȐȗȍ Ȓȓȍ-
ȚȖȒ (MCF-7) ȖȉȓȈȌȈȦȚ ȈȗȖȗȚȖȚȐȟȍșȒȖȑ ȈȒȚȐȊȕȖșȚȤȦ. 
ǨȗȖȗȚȖȚȐȟȍșȒȈȧ ȈȒȚȐȊȕȖșȚȤ ȗȘȖȋȍșȚȍȘȖȕȈ țȎȍ ȉȣȓȈ 
ȗȘȖȌȍȔȖȕșȚȘȐȘȖȊȈȕȈ Ȋ ȘȧȌȍ ȘȈȉȖȚ. ǺȈȒ, ȗȘȖȋȍșȚȍȘȖȕ 
Ȋ ȒȖȕȞȍȕȚȘȈȞȐȐ 10-7 Ǵ ȐȕȌțȞȐȘțȍȚ ȈȗȖȗȚȖȏ ȒȓȍȚȖȒ 
T-47D (ȒȓȍȚȒȐ ȘȈȒȈ ȔȖȓȖȟȕȖȑ Ȏȍȓȍȏȣ ȟȍȓȖȊȍȒȈ) ȗȘȐ 
72 ȟ ȐȕȒțȉȈȞȐȐ ȏȈ șȟȍȚ ȐȕȋȐȉȐȘȖȊȈȕȐȧ ȥȒșȗȘȍșșȐȐ 
ȈȕȚȐȈȗȖȗȚȖȗȐȟȍșȒȖȋȖ ȉȍȓȒȈ Bcl-2 [22]. ǺȈȒțȦ Ȑȕ-
ȌțȒȞȐȦ ȈȗȖȗȚȖȏȈ ȋȍșȚȈȋȍȕȈȔȐ ȔȖȎȕȖ ȘȈșșȔȈȚȘȐȊȈȚȤ 
Ȑ ȒȈȒ ȔȍȝȈȕȐȏȔ Ȑȝ ȞȐȚȖșȚȈȚȐȟȍșȒȖȋȖ ȌȍȑșȚȊȐȧ, Ȑ ȒȈȒ 
ȔȍȝȈȕȐȏȔ ȝȐȔȐȖșȍȕșȐȉȐȓȐȏȈȞȐȐ [23].
ǺȈȒȐȔ ȖȉȘȈȏȖȔ, ȔȍȝȈȕȐȏȔȈȔȐ șȍȕșȐȉȐȓȐȏȈȞȐȐ ȉț-

ȚȍȘȖȓȖȔ ȖȗțȝȖȓȍȊȣȝ ȒȓȍȚȖȒ ȔȖȎȍȚ ȧȊȓȧȚȤșȧ șȕȐȎȍȕȐȍ 
țȘȖȊȕȧ ȚȘȈȕșȒȘȐȗȞȐȐ ȔǸǵǲ ȕȈȐȉȖȓȍȍ ȊȈȎȕȣȝ ȜȈȒȚȖȘȖȊ 
ȘȈȏȊȐȚȐȧ ȔȕȖȎȍșȚȊȍȕȕȖȑ ȓȍȒȈȘșȚȊȍȕȕȖȑ țșȚȖȑȟȐȊȖșȚȐ, 
ȚȈȒȐȝ ȒȈȒ Ǹ-ȋȓȐȒȖȗȘȖȚȍȐȕ, MRP1, BCRP1 Ȑ Bcl-2 ȉȍȓȖȒ.
ǹȗȖșȖȉȕȖșȚȤ ȉțȚȍȘȖȓȈ ȗȖȌȈȊȓȧȚȤ ȚȘȈȕșȒȘȐȗȞȐȦ 

ȕȈȐȉȖȓȍȍ ȊȈȎȕȣȝ ȜȈȒȚȖȘȖȊ ȘȈȏȊȐȚȐȧ ȔȕȖȎȍșȚȊȍȕ-
ȕȖȑ ȓȍȒȈȘșȚȊȍȕȕȖȑ țșȚȖȑȟȐȊȖșȚȐ Ȑ ȗȘȈȒȚȐȟȍșȒȖȍ ȖȚ-
șțȚșȚȊȐȍ ȊȖȏȕȐȒȕȖȊȍȕȐȧ ȗȖȉȖȟȕȣȝ ȈȕȌȘȖȋȍȕȕȣȝ Ȑ 
ȔȐȕȍȘȈȓȒȖȘȚȐȒȖȐȌȕȣȝ ȥȜȜȍȒȚȖȊ ȗȘȐ ȍȋȖ ȐșȗȖȓȤȏȖ-
ȊȈȕȐȐ ȗȖȏȊȖȓȧȍȚ ȘȈșșȔȈȚȘȐȊȈȚȤ ȌȈȕȕȣȑ ȋȍșȚȈȋȍȕ ȒȈȒ 
ȗȍȘșȗȍȒȚȐȊȕȖȍ șȖȍȌȐȕȍȕȐȍ, șȕȐȎȈȦȡȍȍ ȥȚț țșȚȖȑ-
ȟȐȊȖșȚȤ [24]. ǷȘȐȔȍȕȍȕȐȍ ȉțȚȍȘȖȓȈ Ȋ ȒȖȔȉȐȕȈȞȐȐ ș 
ȗȘȖȚȐȊȖȖȗțȝȖȓȍȊȣȔȐ ȗȘȍȗȈȘȈȚȈȔȐ ȌȖȒșȖȘțȉȐȞȐȕȖȔ 
Ȑ ȥȚȖȗȖȏȐȌȖȔ Ȋ ȚȍȘȈȗȐȐ ȋȖȘȔȖȕȖȏȈȊȐșȐȔȣȝ ȖȗțȝȖȓȍȑ 
ȎȍȕșȒȖȑ ȘȍȗȘȖȌțȒȚȐȊȕȖȑ șȐșȚȍȔȣ ȔȖȎȍȚ ȏȕȈȟȐȚȍȓȤȕȖ 
țȊȍȓȐȟȐȚȤ ȍȍ ȥȜȜȍȒȚȐȊȕȖșȚȤ.
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ǪȣȊȖȌȣ

ǩțȚȍȘȖȓ țȊȍȓȐȟȐȊȈȍȚ Ȋ ȒȓȍȚȒȈȝ ȒțȓȤȚțȘȣ MCF-7 
ȞȐȚȖșȚȈȚȐȟȍșȒȖȍ ȌȍȑșȚȊȐȍ ȌȖȒșȖȘțȉȐȞȐȕȈ ȕȈ 14%, 
ȥȚȖȗȖȏȐȌȈ — ȕȈ 19%.
ǩțȚȍȘȖȓ ȕȈ ȗȖȏȌȕȐȝ șȘȖȒȈȝ ȐȕȒțȉȈȞȐȐ ȗȖȌȈȊȓȧȍȚ 

ȚȘȈȕșȒȘȐȗȞȐȦ ȔǸǵǲ Ǹ-ȋȓȐȒȖȗȘȖȚȍȐȕȈ Ȋ ȒȓȍȚȒȈȝ MCF-7.
ǩțȚȍȘȖȓ ȗȖȌȈȊȓȧȍȚ ȥȒșȗȘȍșșȐȦ ȔǸǵǲ MRP1 ȕȈ ȗȘȖ-

ȚȧȎȍȕȐȐ ȊșȍȋȖ șȘȖȒȈ ȐȕȒțȉȈȞȐȐ.
ȅȒșȗȘȍșșȐȧ ȔǸǵǲ BCRP1 Ȋ ȒȓȍȚȒȈȝ MCF-7 ȗȖȌ ȊȓȐ-

ȧȕȐȍȔ ȉțȚȍȘȖȓȈ șȕȐȎȈȍȚșȧ. ǴȈȒșȐȔȈȓȤȕȖȍ șȕȐȎȍȕȐȍ 
ȥȒșȗȘȍșșȐȐ BCRP1 ȗȖȌ ȊȓȐȧȕȐȍȔ ȉțȚȍȘȖȓȈ — ȉȖȓȍȍ 
ȟȍȔ Ȋ 500 ȘȈȏ.
ǩțȚȍȘȖȓ șȕȐȎȈȍȚ ȥȒșȗȘȍșșȐȦ ȔǸǵǲ ȈȕȚȐȈȗȖȗȚȖȚȐ-

ȟȍșȒȖȋȖ ȉȍȓȒȈ Bcl-2.

ǰșșȓȍȌȖȊȈȕȐȍ ȊȣȗȖȓȕȍȕȖ Ȋ ȘȈȔȒȈȝ ȗȘȐȖȘȐȚȍȚȕȖȋȖ 
ȕȈȗȘȈȊȓȍȕȐȧ ȘȈȏȊȐȚȐȧ «ǰȕȕȖȊȈȞȐȖȕȕȣȍ ȚȍȝȕȖȓȖȋȐȐ 
Ȋ ȐȏțȟȍȕȐȐ ȎȐȊȣȝ șȐșȚȍȔ» ǸȖșșȐȑșȒȖȋȖ ȕȈȞȐȖȕȈȓȤ-
ȕȖȋȖ ȐșșȓȍȌȖȊȈȚȍȓȤșȒȖȋȖ ȔȍȌȐȞȐȕșȒȖȋȖ țȕȐȊȍȘșȐȚȍȚȈ 
ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ. 
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