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 Excel, SPSS, Statistica 10.0.  

 p<0,05.  
 

 (t)  U- .  
 

 ANOVA (F)  
–

 (H). ,  
,  

 ( 2).  5  
.  

 (r)  ( ).  
. 

 
 

,  TSS 
 2  [Tesfaye S., 2010]. 

 (  1):  
 (15,5% – 28 ),  (3,9% –  

7 ),  (17,7% – 32 ),   
 (41,4% – 75 )  

 (19,3% – 35 ).  
 2 :  «–»  «+».  

 «–» ,  
 (n=65).  «+»   

 (n=107). ,  
 

,  –   
. 

 
 1. –  
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 «+»   
«–»  2 ,  (p<0,05). 

 
 HbA1c (U=1083,0; =0,019)  
 ( 2=9,35, p=0,002) (  1). 

 1. –   
 «–»  «+». 

  «-»,  
n=65 

 «+», 
n=107 

 
 

 
, ,  (25%–75%) 54 (47–58) 55 (49–60) U=3060,0; =0,188 

, ,  
 (25%–75%) 

4 (3–7) 8 (5–13) U=1962,0; <0,001 

,  (25%–75%) 3,0 (2,0–4,5) 8,5 (5,5–11,0) U=924,5; <0,001 
TSS,  (25%–75%) 0 (0–0) 3,3 (1,3–5,7) U=649,5; <0,001 

, ,  (25%–75%) 7,6 (6,2–9,4) 7,6 (6,4–10,1) U=3150,0; =0,562 
HbA1c ,%,  (25%–75%) 6,8 (6,2–8,1) 7,5 (6,7–8,9) U=1083,0; =0,019 

, µ ,  (25%–75%) 11,9 (8,8–14,1) 10,9 (8,6–13,9) U=2600,5; =0,541 
, ,  (25%–75%) 5,4 (4,4–6,2) 5,2 (4,4–6,4) U=2813,5; =0,606 

, µ ,  
 (25%–75%) 

86 (72–98) 87 (79–98) U=1749,5; =0,425 

, ,  (25%–75%) 23 (19–29) 25 (19–36) U=2851,5; =0,430 
, ,  (25%–75%) 33 (21–48) 33 (23–51) U=3078,5; =0,913 

, , ±m 5,6±0,17 5,7±0,12 p=0,537 
, , ±m 3,15±0,2 3,06±0,13 p=0,255 

, ,  (25%–75%) 1,9 (1,2–2,6) 2,0 (1,4–3,1) U=2558,5; =0,285 
, ±m 30,0±0,57 32,6±0,54 =0,003 

, , ±m 103,4±1,80 110,3±1,70 =0,007 
 

 2   
 n. peroneus,  n. suralis  
 (p<0,05); ,  

,  
(p<0,05); ,  

. 
 

 HbA1c .  2-  
 (HbA1c > 7%,  > 7,2 )  

  
n. peroneus  ( =0,008; =0,005),  

 n. suralis  (U=1358,5, =0,007)  
 n. peroneus superficialis  ( <0,001).  n. suralis  (U=1606,5, 
=0,083)  n. peroneus superficialis  ( =0,069)  

 2-  1-  
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 HbA1c.  
, p>0,05. 

 HbA1c  
, p<0,05 (  2).  

 2. –   
 HbA1c 

 HbA1c 
  

 n. peroneus ( )  –0,32 p=0,001 
 n. peroneus ( )  –0,19 p=0,057 
 n. suralis ( )  –0,15 p=0,148 
 n. suralis (  –0,15 p=0,135 
 n. peroneus superficialis ( )  –0,24 p=0,022 
 n. peroneus superficialis ( )  –0,22 p=0,041 

 
 

, p<0,05. 
 (n. peroneus, n. suralis  

 n. peroneus superficialis)  HbA1c  
, p>0,05. ,  

 (  
),  (  

). 
 

 SOD2, SOD3, 
ALR1 1, CAT, , ApoE.  

,  SOD2  
 2  1,2  (OR=1,22, 95%  1,0–1,51, 2=4,01, =0,045). 

 
 V16A  SOD2 .  

 VV  SOD2 
 VA  AA (H=8,22, 

=0,016, zVV/VA=2,53, zVV/ A=2,63); . 
 

GG, GA  AA  G172A  SOD3 ,  n. suralis 
, p<0,05. 

 GG   
n. peroneus, n. suralis  n. peroneus superficialis  

,  n. suralis, p<0,05.  
 

 2  GG  SOD3. 
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 3  
[Dong X., 2014],  

 
 2  [ . ., 

2014; Strokov I. A., 2003].  
 GG  SOD3  

 2 . ,  
,  « » 

. 
, 106  AKR1B1 

 TSS .   
 AKR1B1  

 n. peroneus, n. suralis  
 n. peroneus superficialis.   

 n. suralis,  n. peroneus, p<0,05. 
  

.  
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 CC,  ,   
1167  . 

  ( 2/ 3/ 4)  
,  

 ( , TSS),  
 ( ).  

4  
 2 .  

  
,   

 I/D  ,  
.  ID  

 HbA1c,  DD 
, p<0,05.  

 2.  
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 2. –  HbA1c   

 
 

,  DD  
 [Ohishi ., 2000; Huang X. H., 1998].  

, ,  I/D 
,  ID 

  
2  [Ali O., 2013]. ,  

 DD  
,  I  II. 

 
 

.  
. 

 ID  
HbA1c  7%  (53,4%).  

 II  DD  
 HbA1c .  

ID   
 (  HbA1c, )  2,22 ,  

 ( =2,22; 95%  1,57–3,14; 2=6,8, p=0,009). 
,  

, 
,  TSS, p<0,05.  

,   
, , ,  

.  
 ,  II  DD  
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 «1»,  ID – «0»,  
, ,  2 .  

 
 SPSS Statistics.  

 2  ( =0,094, =0,027),  ( =0,117, =0,004)  
 ( = –1,227, =0,011); 2=22,894, <0,001. 

 
 2  

 74%. : 
 

= ez/(1+ez), 
 

 z = –3,451 + 0,094 ×  2  + 0,117 ×  
×  – 1,227 ×  (II, DD  ID). 

 II  DD  1,  ID – 0.  
 (Se, ) 

 86,7%.  (Sp,  
)  73,3%.  

 80%.  
 

,  n. peroneus   
 DD .  

 n. suralis  n. peroneus superficialis  
, p>0,05.  

 
:   

,  
.  

 (r=0,54 <0,001)  
.  

,  
.  

,  –  
.  

 
, 

p>0,05.  
, 
 

 2  10  ( )  10  ( ). ,  
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 2 ,   

 S- .  
 3,  

:  
 2  10  2,8 (1,9–4,7)%  3,7  

(2,1–6,0)%, ( =0,026)  2  10 . 

 
 3. –  

 (  2  10 )  (  2   
10 ) 

 
,  

 
 2  

. 
  

 2  
SOD2, SOD3, ALR1 1, CAT, , ApoE.  

.  
 GG  SOD3  

  
 AG  AA, =0,014.  

 AKR1B1  
 S-  

G1/G0,  
, =0,033. 
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1.  HbA1c  

 
, p<0,05.  

 
, p<0,05.   

 
 HbA1c, p>0,05. , ,   

,  
 [1, 8, 10]. 

2.  ID    
 2  HbA1c  7%  7,2  
 ESC/EASD  

)  2,22 ,  II  DD 
=2,22; 95%  1,57–3,14; 2=6,8, p=0,009).  

 DD  HbA1c , 
p<0,05.  2  

, .  
 74%  

 2  [8, 11, 
13, 14]. 

3.  
 
 

 GG, GA  AA  SOD3, ,  AKR1B1  
 II, ID  DD  .  

 GG, GA  AA  G172A  SOD3 
,  n. suralis   

, p<0,05.  GG  
 n. peroneus, 

n. suralis  n. peroneus superficialis  
,  n. suralis (p<0,05) [2, 

8, 9, 15].  
4.  AKR1B1  

 
 n. peroneus, n. suralis  n. peroneus superficialis,  

 
 2 .  
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 n. suralis,  n. peroneus, 

p<0,05 [4]. 
5. ,   

, ,  
 S-  

 2 .  (  
, )  

 2  
 

.  2   
 , SOD2, SOD3, CAT, AKR1B1, 

ApoE [5, 6]. 
 

 
1.  

 2  
,  I/D 

 , . 
2.  

 « », « », « » 
», « »  

 2 : 
–  

 
 2 ; 
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 2 ; 
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SUMMARY 

 
Chack Tatyana Anatolievna  

Clinical-genetic and cellular-molecular characteristics of distal polyneuropathy 
in sugar type 2 diabetes 

 
Keywords: type 2 diabetes mellitus, diabetic distal polyneuropathy, candidate 

genes of diabetic complications, apoptosis of peripheral blood leukocytes, 
micronucleus test 

Research objective: expanding the possibilities of early diagnosis of diabetic 
distal polyneuropathy based on the analysis of the relationship between clinical-
metabolic, electroneuromyographic, genetic and cell-molecular characteristics in 
patients with type 2 diabetes mellitus. 

Research methods: genotyping, flow cytometry, neurosensory testing, 
electroneuromyography, biochemical blood analysis. 

Results. Polymorphic markers of ALR1B1, CAT, SOD2, SOD3, ACE and 
ApoE  genes  in  patients  with  type  2  diabetes  mellitus  with  DPN  in  a  sample  of   
the Belarusian population were analyzed for the first time. The associative 
relationship  of  the  I/D  polymorphism  of  the  ACE  gene  with  the  level  of  
hyperglycemia in a sample of patients with type 2 diabetes mellitus was revealed. 
There is an associative relationship between polymorphism G172A of the SOD3 
gene, the polymorphism C106T of the AKR1B1 gene and the parameters of 
electroneuromyography of the lower extremity nerve damage in type 2 diabetes 
mellitus. Association between the nature of lower extremity nerve damage in 
electroneuromyography and the parameters of glycated hemoglobin has been 
established. For the first time, cell-molecular blood counts determined by flow 
cytometry in patients with type 2 diabetes mellitus were evaluated. There is  
an increase of the percentage of peripheral blood leukocytes with signs of apoptosis 
and cells in the S-phase of the cell cycle in patients with type 2 diabetes mellitus with 
the increase in duration of the disease. Carriers of genotype CT of the AKR1B1 gene 
showed an increase in cell proliferation of peripheral blood leukocytes in type 2 
diabetes mellitus. 

Field of application: endocrinology, therapy. 
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