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 2003  
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2 ,  
, ,  [ . ., 2007; . ., 

2012; . ., 2013; . ., 2008]. 
,  

,  
,  –  

 
, .  

 
 

 
 ( )  
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 « » 
  



2 

 
» (  20100213, : 

01.03.2010), 14 -041 «  
PPARs », 

 
 (  20143131,  19.11.2014)  

 «  
» «  

 
» (  20130058,  

 01.02.2013). 
:  

PPARs  ( )  
 
 

. 
 

1.  PPARA, PPARGC1A, PPARGC1B, 
PPARD, PPARG2 . 

2.  
 PPARA, PPARGC1A, PPARGC1B, PPARD, PPARG2   

  
. 

3.  
, ,  

. 
4.  

 
.  

.  – 115   
; 100 .  

 –  PPARs, 
, , , 

. 
 

 
 PPARs  (PPARA, 

PPARGC1A, PPARGC1B, PPARD, PPARG2)  
 G2528C  PPARA ( ²=13,09,  2,21 (95%  1,43–3,4), 
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p<0,001)  G1444A  PPARGC1A ( ²=10,54,  1,91 (95%  1,29–2,84), 
p<0,001) .  

 G2528C  
PPARA  G1444A  PPARGC1A   

.  A  PPARGC1A 
 

.  C  PPARA  
   

.  
 
 

,   
,  

, , 
,  

, . 
 
  

,  (  69,8%  71,2%  
),  (  36,1%  

 75% ),  (  
 (  67,4%  86,4% ).   

 41,9% 
 18,6% ( 2=12,48, p<0,001),  6,2% (5,1–7,7). 

 62,8%  
 84,7% .  

 1  PPARA  PPARGC1A 
 

 (64,3%  71,4%   
) ,   

2  (26,7%  32,2%  ( 2=27,6, 
<0,001; 2=28,9, <0,001)). 

,  
1.  C 

 G2528C  PPARA  G1444  
PPARGC1A,  2  

 PPARA  PPARGC1A, .  
2.  C  PPARA  

 (  ( =0,047)  (p=0,047)),   
.  C  PPARA,  
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 (p=0,033),  ( =0,03),  ( =0,04)  
 ( =0,049)  G. 

3.  A  PPARGC1A  
 (p=0,016),  ( <0,001), 

,  
(p=0,03),  ( =0,044)  

 HOMA-IR (p=0,031),  
 

.  
4.  

 
 62,8% , , 

.  
,   

 
 

 84,7% 
.  1  PPARA  

PPARGC1A,  2 ,  
. 

 
 

. ,  
, , 

,  
, 

.  
,  

.  
,  

.  
 

.  
,  

, , 
, .  

, ,  
 4 ,  

 18  
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,  – 100%),  13  
 (8  – ,  – 90%, 5 –  
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 (  – 85%). 
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 – 4,60  (184088 
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 100 , 

 34  25 ,  31 .  
, , 

, , 
, 3 ,  

, .  208 , 
 73  135 , 18  

 20 .  « »   
2  13 . 

 
 

 
 

215 .  115 .  
 

, . 
 26,0  (20,0–31,0)   
 (p>0,05).  

 « » (2003 .). 
 1 ,   

 (n=115)  
 (n=100).  2   

 
  

 115  30 .  3  
 

 ( )  
:  1 (43 ) –  

>25 2),  2 (59 ) –  
 (  18,5–25 2). ,  

, . 
 (n=43)  

,  
.  (1350–1850 ), 

 30%  
  

(100–120  35–45 ) 3–5 .  
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 120  3  6 .  

 10  2  
 14  25 .   

 
,  (A, D, E, K).  

 (n=59)  
 

,  30  
 3  (21/7)   

6 . 
, , 
 ProSound Alpha 5 

 ( ),  
 3  6 .  

 24 .  
 

,  
, .  

 
 « »  

,  ( ) 
 ( ). 

 
-
 

 GDS-8000 («UVP», ).  
 

2–5  
 ( ),  ( ), 

, , ,  ( ), , 
17- ,  (  « -

» ( )), ,  
) (  «DRG», ( )).  

 21–23  (  « » (  
)).  ( ). 

  
 Spinreakt ( )  

 
ChemWell 2910 Combi ( ):  ( ),  ( ), 
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 ( ),  
 ( ).  

 (  Spinreakt 
))  (  

,  «DRG», ).  
 HOMA-IR. 

 
: Statistica 6.0 (StatSoft, ), Excel 2010 (Microsoft, 

).  
, 15  85 , ,  

 — . 
 
 

2.  
.  

 ( )  95%  
 ( ).  

 (  
, ). <0,05. 

 
 

 
  

.  11,0  16,0   
 13,0)  (p=0,068).  92,2% 

 
.  75,7% ,  

6  12  (  7) –  16,5% .  
.  51 (44,3%)  

  
1  14 .  2  7  

 24 (20,9%) .  
:  34 (29,5%)   

12 , 72 (62,6%) .  
,  

 62 (53,9%) ,  53 (46,1%) 
.  

 75,5% ,  
 –  24,5% .  

 International Diabetes Federation (2005)  
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 19 (35,8%)  3 (4,8%)  
. 

,  
, . -

 115   
 100  

 PPARs.   
 +294  PPARD, Pro12Ala  PPARG2  

 Arg292Ser  PPARGC1B   
 (p>0,05) (  1). 

 
 1. –  

 PPARD, PPARG2  PPARGC1B   
 

 
   2 p   

PPARD 
(rs2016520) 

 0,796 0,820 0,41 0,52  0,204 0,180 
 0,66 0,680 

0,89 0,64 /C 0,270 0,280 
 0,070 0,040 

PPARG2 
(rs1801282) 

 Pro 0,913 0,880 1,27 0,26  Ala 0,087 0,120 
 Pro/Pro 0,843 0,800 

1,26 0,53  Pro/Ala 0,139 0,160 
 Ala/Ala 0,017 0,040 

PPARGC1B 
(rs11959820) 

 Arg 0,957 0,980 1,87 0,17  Ser 0,043 0,020 
 Arg/Arg 0,922 0,960 

1,79 0,41  Arg/Ser 0,070 0,040 
 Ser/Ser 0,009 0 

 
 G2528C  PPARA  G1444  

PPARGC1A  (  2). 
 C  PPARA , 

 G, ,  
<0,001).  PPARGC1A c  

,  G, ,  
<0,001). 
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 2. –  
 PPARA  PPARGC1A  

 
 

  
 

 
 2 p 

 

  
   95% 

PPARA 
(rs4253778) 

 C 0,37 0,21 13,09 0,0003 2,21 1,43–3,40 
 G 0,63 0,79 0,45 0,29–0,70 
 C/C 0,078 0,03 

16,20 0,0003 
2,75 0,72–10,44 

 G/C 0,583 0,36 2,48 1,43–4,31 
 G/G 0,339 0,61 0,33 0,19–0,57 

PPARGC1A 
(rs8192678) 

 G 0,526 0,680 10,54 0,001 0,52 0,35–0,77 
 0,474 0,320 1,91 1,29–2,84 

 G/G 0,174 0,420 
16,36 0,0003 

0,29 0,16–0,54 
 G/  0,704 0,520 2,20 1,26–3,85 

 0,122 0,060 2,17 0,80–5,88 
 

 2  
,  2  

 57%  21%  
,  9%  24%  

 1). ,  
 2  ( 2=25,3; p<0,001). 

 
 1. –   
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.  

 ( +G/C)  PPARA  
 (79  (67–100)  74  (64–95), p=0,047)  

 (0,77 (0,71–0,89)  0,74 (0,67–0,88), =0,047),  
.  

.  
,  

,  C  PPARA ( +G/C)  
 G (  G/G)  

 (5,5  (4,9–6,0)  5,3  (4,4–5,8), =0,033),  
 (1,5  (1,1–1,9)  1,2  (0,8–1,8), =0,03),  (3,5  

(2,7–4,1)  3,3  (2,1–4,1), =0,04)  (3,0  
(2,0–4,5)  2,4 (1,4–4,6), =0,049).  

 PPARGC1A  A 
 G/ )  (  (5,5  

(4,8–6,0)  4,9  (4,3–6,0), =0,015),  (3,4  (2,5–4,1) 
 2,8  (2,2–4,0), =0,009)),  

 (  (16,8   
(11,2–23,4)  13,1  (9,7–24,0), =0,044), HOMA-IR (3,73  
(2,49–5,14)  2,85 (2,06–5,01), p=0,031)). 

 
PPARGC1A ,  

 A (  G/ )  G (  G/G)  
PPARGC1A : 

 (2,9  (1,8–4,2)  2,4   
(1,1–3,3), p=0,016),  (7,3% (5,3–12,2)  5,7% (2,4–7,8), <0,001)  

 (33,4  (26,4–44,9)  43,0  
(27,5–51,3), =0,03). 

  
.  1  

 (83,7% – , 16,3% – ). 
 2  

 PPARA  A  PPARGC1A)  67,4% 
 1  (  PPARA  A  

PPARGC1A) –  32,6% .  23 (53,4%)  1 
 (  25–30 2).  1  (   

30–35 2)  15 (34,9%),  2  (  35–40 2) –  
 3 (7,0%),  3  –  2 (4,7%) .  6   

 5,0  (3,1–7,0),  
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 –  29,3  27,6 2 <0,05).  
 6,2%.  (5%  

)  31  (72,1%).  
 41,9%  1, 

 18,6%  
( 2=12,48, p<0,001).  

  
 (5,7  (5,4–6,1)  5,1   

(4,6–5,4)),  (3,7  (2,9–4,1)  2,8  (2,4–3,4)), 
 (1,7  (1,4–1,9)  1,0  (0,8–1,3))  

 1,6  (3,3 (2,3–4,6)  2,1 (1,7–2,6)).  
 30,1% (1,2  (1,1–1,7)   

1,6  (1,4–1,8), <0,05).  6%,  
 –  17%,  –  28%,  ( <0,05). 

 34% (p<0,05)  
. 

 1  6  
:  (  8,3  

(3,1–11,3)  7,9  (3,5–10,2)),  (  2,9  (1,2–4,4)   
2,4  (1,4–4,1)),  (  8,3% (4,4–13,2)  5,3% (3,8–10,9)),  

 (  33,1  (26,4–45,4)  39,4  (31,7–50,0)),  
 (  17,6  (11,6–26,6)  14,0   

(10,4–21,1))  HOMA-IR (  4,03 (2,51–5,68)  
3,35 (2,17–4,51)) ( <0,05). 

 
 13,3 3 (12,5–15,2)  12,9 3  

(11,5–15,1) ( <0,01),  –  13,1 3 (12,2–15,1)  12,8 3  
(10,7–14,7) ( <0,01),  –  3,9 (3,3–4,7)  3,7  
(3,0–4,4) ( <0,001). 

 
 

:  – , 
;  –  

 (  10 )   
;  –  10 . 

 62,8% ,  
 34,9% ,  

 –  27,9% .  2  
,   

 1  (26,7%  64,3%; 2=27,6; p<0,001). 
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.  

 (  2) 2  (  
PPARA  A  PPARGC1A)  

 – 52,5%, 1  35,6%  11,9%  
,  2  

 (  G  PPARA  G  PPARGC1A).  
 6  21  (Me 12),   

 20,3% .  
 10 , 71,2%  

,  83,3%  
(p<0,001). 

 2  
 9,6  (6,5–18,0)  6,7  (4,2–10,4) (p<0,05).  

 2,14 (1,17–6,6)  1,52  
(0,92–2,57) (p<0,05).  2 

 3,2  36,1  (27,5–50,1)  116,2  (100,6–137,8) 
(p<0,05),  4  (  6,8% (4,8–10,5)  1,7%  
(1,1–2,1)) (p<0,05).  c 2,43   
(1,6–3,74)  1,71  (1,18–2,80) (p<0,05).  

 
 14,2 3 (12,6–16,6)  11,8 3  

(8,8–14,9),  –  13,9 3 (12,5–16,4)  10,9 3 (8,7–14,2) 

 –  4,0 (3,6–5,0)  3,1 (2,5–4,2) ( <0,001). 
 

,  1.  
 84,7% ,  

 52,5% ,  –  
 32,2% .  

 73,6%,  –  26,4%  2. 
 15,3% ( 2=73,6, p<0,001), 

.  2  
,   

 1  (32,2%  71,4%; 2=28,9; p<0,001)  
 (32,2%  85,7%; 2=58,1; p<0,001). 

 
,  51 ,  

, .   
 30,4% . 

 11 (10,8%) 
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,  –  7 ,  
 –  2 .  44 ,  

2  ( ). 
 

 
 

 
1.  G2528C 

 PPARA (rs4253778), +294  PPARD (rs2016520), Pro12Ala  
PPARG (rs1801282), G1444A  PPARGC1A (rs8192678), Arg292Ser  
PPARGC1B (rs11959820)   

.  C 
 G2528C  PPAR  G1444A  

PPARGC1A  ( ²=13,09, p<0,001; ²=10,54, 
p<0,001 ).  PPARD, PPARG  PPARGC1B  

 ( 2=0,41, p=0,52; 2=1,27, p=0,26; 2=1,87; 
=0,17 ).  

 2  PPARA  
 PPARGC1A ( 2=25,3, p<0,001) [1, 2, 6, 7, 14].  

2.  PPARA  
 (  79  74 , =0,047;  

 /  0,77  0,74, p=0,047)   
 (  5,5  5,3 , p=0,033; 

 1,5  1,2 , =0,03;  
 3,5  3,3 , =0,04; 

 3,0  2,4, =0,049).  PPARGC1A 
   

:  
 (2,9  2,4 , p=0,016),  
 (7,3%  5,7%, <0,001),  (16,8  

 13,1 , =0,044),  HOMA-IR 
(3,73  2,85, p=0,031), ,  

 (33,4  43,1 , p=0,03) [4, 9, 13, 17].  
3.  

 
 6  62,8% 

.   
 34,9%.  29,3  27,6 2 <0,05) 

 (17,6  14,0 , 
<0,05)  HOMA-IR (4,03  3,35, 
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<0,05),  
 (  17%,  

 36%,  2 ,  
, p<0,05).  12  

 41,9%  18,6% ( 2=12,48, p<0,001),  –  
 83,7%  37,2% ( 2=46,2, p<0,001),  [3, 12, 15, 16, 17]. 

4.  
, ,  

 84,7%  
 

 30%  75% 
, ,  

,  3,2 ,  2 ,  
, <0,05).  12  

 73,6%  15,3% ( 2=73,6, p<0,001),  [3, 5, 8, 10].  
5.  1  PPARA  PPARGC1A  

 
  

,  2  
:  64,3% 

 26,7%  ( 2=28,9, <0,001)  71,4% 
 32,2%  ( 2=58,1, <0,001) 

[3, 11, 14]. 
 

1.  
: 
 , 

; 
   

; 
   

  
 2 ;  

   
 ( ,  

). 
2. , , 

 C  G2528C  PPAR  (rs4253778)  
 G1444A  PPARGC1A (rs8192678).  
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3.  (  25 2)  
 (  C  PPAR  

 PPARGC1A)  
: 

  (1350–1850 ), 
 30% ; 

  ( , , 
)  40–60  3–5 ; 

  120  3 , 
 6–9 ; 

  10  2  14-  25-  
 6 .  

 5–10%  
 (  25 2)  

. 
4.  (  18,5–25 / ²), 

 C  PPAR  PPARGC1A 
 
  

, ,  
 6–12  

 
 [18]. 
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SUMMARY 
 

Ruzhylo Olga 
The recovery of menstrual function in polycystic ovary syndrome  

in dependence of polymorphism of peroxisome proliferator  
activated receptors genes 

 
Keywords: polycystic ovary syndrome, genetic polymorphism, peroxisome 

proliferator activated receptors, menstrual function.  
Aim of research: to investigate the role of polymorphisms of genes of PPARs 

family in the development of polycystic ovary syndrome in women of reproductive 
age and to evaluate the effectiveness of the method of recovery of menstrual function 
in PCOS based on genetic predisposition in the presence and absence of obesity. 

Methods of research: clinical, instrumental, laboratory, molecular genetics 
and statistical. 

The received and their novelty. It  was  proved the connection of gene 
polymorphism G2528C of the gene PPARA and G1444A of the gene PPARGC1A  
to the development of PCOS. Allele A of the gene PPARGC1A increases the risk  
of PCOS in 1.9 times and is associated with hyperandrogenism and insulin resistance 
in patients with PCOS. Allele C of the gene PPARA gene increases the risk of PCOS 
in 2.2 times and contributes to the development of visceral obesity and dyslipidemia 
in PCOS. The developed method of treatment of menstrual function using orlistat, 
dydrogesterone, combined oral contraceptives on the basis of drospirenone and 
lifestyle modifications allowed to normalize the menstrual cycle in 62.8% of patients 
with PCOS and obesity, and in 84.7% of patients with PCOS and normal body 
weight. 

Recommendations for the use: developed and implemented the instructions 
for use «Method of treatment of menstrual dysfunction in women with polycystic 
ovary syndrome based on genotype and metabolic disorders».  

Results are introduced in «Vitebsk Regional Clinical Maternity Hospital», 
«Vitebsk municipal obstetric clinics», «Pinsk Central Policlinic» branch «Women’s 
consultation», «Vitebsk State Order of Peoples’ Friendship Medical University». 

Rande of application: obstetrics and gynecology. 
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