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Abstract

¢ AIM. To investigate the relationship of IL-6 gene -
572C/G polymorphism in patients with type 2 diabetic
retinopathy ( T2DM) and diabetic retinopathy(DR) in Dali
Bai population.

¢ METHODS: The polymorphisms of IL-6 gene -572C/G
was analyzed by polymerase chain reaction - restriction
fragment polymorphisms assay ( PCR - RFLP) in 150
patients with T2DM [ NDR (without DR) group 57 cases,
NPDR (with non-proliferative diabetic retinopathy) group
77 cases, PDR (with proliferative diabetic retinopathy)
group 16 cases] and 100 healthy control group in Dali Bai
population. The genotypes frequency, allele frequency
of IL-6-572C/G gene and clinical data were compared
between groups. The statistics software SPASS22.0 was
used for statistical analysis.

« RESULTS: The genotype and allele frequencies of IL-6
gene -572C/G between groups were compared statistically
significantly ( P<0.05) ; the incidence of T2DM in healthy
control subjects with C allele significantly decreased in
comparison with the carriers of G allele (OR=1.182, 95%
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Cl. 1.059-1.319, P=0.004) ; the incidence of DR in T2DM
with G allele significantly increased in comparison with
the carriers of C allele( OR=1.667, 95% CI. 1.195-2.326,
P= 0. 003), but there was no statistical difference
between PDR group with NPDR group for - 572C/G
polymorphism ( P>0.05). There was statistical significant
between T2DM group, NPDR + PDR and control groups
in fasting blood glucose, triglycerides, body mass index
(P<0.05), PDR group was compared with NPDR group
only in difference between fasting plasma glucose ( P<
0.05). The hypertension in individuals suffering from
T2DM increased in comparison with not combing
hypertension (OR=3.730, 95% CI. 2.060-6.754, P=0.000),
and suffering from DR increased obviously (OR=3.997, 95%
Cl.2.099-7.612, P=0.000). The clinical data showed no
significant difference ( P > 0. 05) among different
genotypes.

¢ CONCLUSION: These results suggest that the -572C/G
polymorphism in the promoter of IL-6 gene is associated
with T2DM and DR in Dali Bai population, but the clinical
data is not coordinative risk factor. G allele is a risk
factor in the pathogenesis of T2DM and DR, but not for
the progress in NPDR to PDR process, C alleles is a
protective factor T2DM and DR. Hypertension, fasting
blood glucose, triglycerides, body mass index were risk
factors for T2DM and DR, fasting blood glucose condition
in DR progress has an important role.
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B&9 R0 IL-6 BFJS 3 T IX-572C/G 285 RMA
T 2 T PR % ( type diabetic mellitus, T2DM ) #ii X JIBE 5 A5
(diabetic retinopathy , DR) A A% A 5GP K2 A0 I JE 35 A% i
JERKAR,

T3 3% R HIR G W B SN R A BRI e B B 2 5 )
Hr(polymerase chain reaction—restriction fragment polymorphisms
assay , PCR—RFLP) H A K 5 P e AR, 78 R B N
XS 150 1] T2DM SB35 K 100 {1 FRE XS 5 (CON 4H)
9 IL-6 - 572C/G i s & N 2 PR HE A7 K, 150 44
T2DM ¥ H NDR(R G DR) 4 57 9], NPDR (5 Hf-4F
T AR PR PRIPSL I RS A5 ) 21 77 5], PDR (5 I3 26 M b
PRI BEERGAE ) 20 16 9] LA 2% 2L 1) 5k R 4 % 26 o7 s
PRI 73 A7 A 32 ] i WS 6 i R AR Al 4 B dec 2 B8 1
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SPSS22. 0 Bt # A # AT it

LR IL-6 K -572C/ G 37 5 21 R) 32 R Y K 2 o7 6 PR3
AR, 2R EA S22 E L (P<0.05) ;#74 C 45
o7 BEPR] 4 A 1A 3B f 5B T2DM 1 XU S G 45 7 35 PR 1
1.182 f%5(95% CI:1.059 ~1.319,P=0.004) ; #1F G %
PEIER ) T2DM 8 # JF % DR BYRUS  C 2507 56 1A )
1.667 £5(95% CI:1.195 ~2.326,P=0.003) , {H £ [x &
KA FEFMIRTE PDR 415 NPDR 41 Hed, 22 R ¥ 058
P12 L (P>0.05) ; T2DM .NPDR+PDR 41 5 CON 417
2 MBS H b = AR E AR R A St E R
(P<0.05) ;NPDR 415 PDR ZHAH HL R A 25 I8 10 b4 22
FAGEFEE L (P<0.05) ;& JF & LB B> T2DM
B IRURS: S A FR T IR Y 3. 730 45 (95% CI:2.060 ~6. 754,
P=0.000), [f] B} & DR A XUE: R 3.997 1% (95% CI.;
2.099 ~7.612,P=0.000) ; A7) %& K 51 ] ifs 7 AF Ak 38
R TSI 25 5 (P>0.05)

L% 1L-6 JEH-572C/C F N 255 KB A% T2DM
K DR 1 Zy S AH G , ELIG TR A AL 8 A % 1k By 8 O Bk ¥
HUFEVEH, G 2 2] 2 DR Fl T2DM % 3% 1Y f& 16 I
# ,{H7E NPDR #F /& & PDR i B P JC 3 X, C 7 L X
T T2DM F1 DR (% s BA PR E T 5 e I Hs 28 I 1wk
Hh =g AT RS B JE T2DM FI DR &, 25 18 1ML
BHTE DR itk b A EZAEA

SRR 12 TRUBE PRI 5 B PR 9o 0 D FEE o A8 5 TL—6 5 & [ 2 25
5 F %
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2010 4E AT A Bow , B’ EDRE IR % R
FUBE PR i 0 28 N B 2 1. 14 {2 R 4. 93 12,
WAE N el T E 11.6% F150.1% , DR &2
T2DM # U 18 1 fof it 4 OF & 22—, 2 S 5B
PR EBFE ) PRI, 40 2 DL LG T2DM &
H K2 40% FEAE DR, 29 8. 2% AEAEM 1845 . W
B 5% i 7E DR & A A& J b ke 21 3 ZE/E L, i Powell
SRR kBN 4% RE 25 W A0 K i BR h RE Al DR
B & . TL—6 52 M R A f b ™ & B %) 5 2L 4
PRz — ., ROHEEH X J& % D BOR R B4, 25 3
RiE )G, AR ARG BN AR A Bl a %
A TE AR ST B T2DM A RS R KRR £
DR & s 5, A U 56 i i 5T IL-6 36 A -
572C/G L7515 KB A 2 B B O 19 R A8 R
H9EZR , AT £f B2 5-4% DR T BB 4 A& AL, A 16 IR sk
/b DR &I R AR LG A
1 3 RMFE
1.1 3% Frfi F%E T2DM & BIF5 4 1999 4 WHO b
FRIGIZWIARIE"  T2DM f8 2 M 5 MR JEe 5 728 155 00 A 3 3%
B 1984 44 [ HR JES 4 A 25 10U 22 B9 DR 43300 4m ek
T2DM & EAK 2y . T2DM & % K 4 J3F DR 41 (NDR
2H) T2DM B G I 38 A= o0 B 95 PR 1) 5995 4% ( non —
proliferative diabetic retinopathy, NPDR ) 41 ( NPDR 41 ) .

T2DM 3 A I 48 A W JR o PR 99 B 95 A5 ( proliferative
diabetic retinopathy ,PDR) 21 (PDR 4H) . [R] A3 A B A R
BTG TCIE IR KW R 9 2 0% S0 i85 VR Sl X BR4H ( CON
4) ., T2DM 21 K DR 33053 54 N 43 B RHR ) i 7
Il B AR R T 58 A, 2412 T L — B S 5 =
Mt EIm2 53 E 2K, AR =R¥AH
W, A Z B T I 2% 06 2, HEBR XU #o 0 2 4050 | 5 Ik
P, AR % F G R 1. NDR 4157 i,
HAr 5 37 4], 42 20 ], 594 54«15 % ;NPDR 41 77 ], H:
W 41 ], 4 36 ), AE IR 52+12 % PDR 41 16 fi], Hirh
6 1], 2 10 ], 4E % 57+10 % ; CON £H 100 ], Horp 58
53 ], 2 47 B ARG 5417 %, ALIRIZEPE B AR IS L3
TG it 22 5 (P>0.05) , HA ] ik,
1.2 7%
1.2.1 MERERERRE AREXN 2T ARG
Y H 1S RS A EDTA-K2 AR K il 4f 5% 42 25 28 4ih
B IR KL 2m1L, —80°C AR VKA R A7 . 7E R E ABE
HAE SR AR BRI T2 2 B I R B8R, 38 44 L IR AR
1% MR IR W RS A 25 R (BB OCT IRJIEEAH |
IR A DOETE R ) a5 I8 B | R 1 H o = A
OB,
1.2.2 EFE 4 DNA REX R DP304 2.0 A DNA $2
B &, 4 PR UL T BUEE R 4 DNA
1.2.3 IL-6 EEBZFRX-572C/G &HMHEEM KA
PCR-RFLP JiEkG 1L-6 3N 285, 519 %Mk
SCHR™, P L TS A R A BR A 7 A, TL-6 FEA
JAsh F X -572C/G i m5l ¥ . LESIY 5 -
GCAAAGTCC TCACTGGGAGGA - 3°, FiF 5l % 5 -
TCTGACTCCATCGCA GCCC -3, iB kiR N 59. 5C,
PCR MR Z . BS54 0. 5ul, FiiF514 0. Sul,2xPCR
Mix 12. 5L, B4 DNA 5.0uL,ddH,0 9. 5uL, PCR JZ i
254 :94°C FiZE P Smin, 94°C A5 7 455,59. 5°C & 1 455,
72°C FEAH 1 min, 30 PDEFR,72°C FLEMF 10min, 4°C R 7E
PCR ™4 5 BRI AZ TR N TG Mbi 1 1R 2] J5 37°C K
W E 2h, PCR =Y BV =W 214k S SE YL 0 )
TE 3% Byt B Bl 35E fee b i 47 M UKk, HR VK L R 120V, B[]
45min, HPKESH)EN ) GEL DOC XR HUEEIE 1% 2 45 WL
%2 PCR 7= Je B V) 7= 9y L Uk 25 5, 430l 56 B CON 41 il
T2DM HEH 11L.-6 FER-572C/G i 5 CC.CG GG =Rkt
IR R AS I FE 51 030045 B9 PCR 738 7= 41 4% 2 0y, i AT
IE SR I A AT, 0 45 5K ) Chromas2. 4. 1 34 5
NCBI #35 H 3% BLAST ™ BT ( http : //blast. nchi. nlm. nih.
gov/Blast. cgi ) #4T 2 K P91 XF L6 40 #T o

Geit2z AT 1 SPSS 22. 0 B it AT #r, i8]
FE DT T 5 A% A 3 R AR AR R 0 B o S PRI R o %
I 58 9 R 04 AT A 1, 1 S i 3k R A S AT Hardy -
Weinberg V- 4 , 25 2H ] J DR 78 K 25 47 35 DR 0 238 L A
K xR B 5 1E AR5 A7 1432 2P A o EORE LA Bl e b i 22
(X%8) Fon , RAAL 8 LB W 5 TR T e T A A
2 [F) 25 57 PSR R ST B AR ¢ K 56 N 22 TRV 26 2245007
DL P<0.05 HZEFAGITFE L,
2R
2.1 BEEFIE  PCR 9 )5 BUR D 296bp
(1), ARIEEGYIG =4 R B K B 14 AS [ 5f 0 W 356 [
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AL EPA R CCL Y 296bp — 4 B 28 & F CGL A1 296 .
202 94bp = Fr B 4G 748 GG, A 202 94bp WA Fr B
(B 2) , RN 25 R UE T b A e ik &5 5 3 PR R A 1
ik, T2DM Il CON 410 25 5 — 2, 1AV 3 T2DM
HIHAILE R (E 3)
2.2 IL-6 EESZSMEAB Y MELE  NDR 41 NPDR
2l \PDR 41 ,CON 21 5 D5 U 31 | A5 {7 i PRI A1 238 3 A 1 19
DL 1, 54 REAS () 3 R R A1 2 K 5 (57 35k R AR SR 43 A1 1)
74 Hardy—Weinberg - ( P>0. 05) , HA BEARAC M
252 1] 3 PR TR0 451 43 A AH L S, T2DM 415 CON 4 |
NPDR+PDR 415 NDR H lb#, = R W AHH I #E X
(x*=9.703,P=0.08;y*=10.433,P=0.005) , 1fii NPDR +
PDR 41 5%F B4 .PDR 205 NPDR 4 [b4:, 22 LG 1%
B (¥'=0.541,P=0.763;x"=0.172,P=0.917) , 45 41
Vi) 4547 35 RUUR 00 A 1 L 358, T2DM 415 CON 41 AH Fb L
B2 (P=0.004<0.05), 2 C 20 2K 7E
CON 41 A LT T2DM 4179 OR {H )2 1.182,95% B AFIX
B, FBR1.059, LBR 1.319, 2% HA G258 L (P<
0.05) ;NPDR+PDR 41 5 NDR ZHAH b, H A G5 X
(P=0.003<0.05) , H:th G 23 5 7E NPDR+PDR 40 th
FHE T NDR £H 1% OR fi & 1. 667,95% ‘& {5 X ] T KR
1.195, [BR2.326, 2 % HA G2 E X (P<0.05), {H
2 [) &[] 6 PR RT3 43 A L AR R], 7 NPDR+PDR 41 5
CON 41 \PDR 415 NPDR 4 tbis, 2 R G2 L (P>
0.05,#%2),
2.3 IEAREEMFME XTREAEIFEME, FEH1TH
6] F i iR B 40 NPDR+PDR 4H 5 % BRAHAH L, 2% R 34
BG4 L (P<0.05) ; S5 RAL A, iR B4 1Y OR
J&3.730,95% Al {5 X [a] . FFR 2.060, PR 6.754 ,NPDR+
PDR 4H 1% OR 42 3.997,95% Al {5 X ] . FFR 2. 099, -
M 7.612, 23 H G5 L (P<0.05) , {HJE NPDR+
PDR 415 NDR 41 .PDR 415 NPDR 414 lh 4, 22 S+ ¥ 6
Giitefm X (F£3), NPDR 415 PDR 4 8] 55 i ifil B e
B ERES T L (P<0.05) 1 s fH [ H b =
g MRBT R B A, 22 S RS 4E L (P>0.05) ;NDR
25 NPDR+PDR £ 7625 I8 fop | IR B H 9 = 08 A
B g B, 2 R G2 E X (P>0.05) ; NPDR +
PDR 415 CON 41 7£725 i@ Mk | H v =g 1R ot & 48 5 ke
B, 2R WAE G L (P<0.05) , i 78 I8 [ EE L
B ES TG L (P>0.05) ; T2DM 5 CON 4H 1E 4%
s CH I = e R TR A R, ZE R A SRR
X (P<0.05) , M7E G H B R b, 22 5% g2 5 X
(P>0.05,%4),
2.4 KRB SIGREMIFMERLLE WA AR R
RIRIEATAR R Z 0 &5 R R (£ 5) , 7€ NPDR
Hrp IL-6 B -572C/G fii i CC P AL A S JIH 5] B
KFm FPERREA CCH, ZRALITFEX(P=
0.018<0.05) , Ho4x L X 7Y (] I IR 2B fb e B 3 o 42 i
2B L (P>0.05), {E CON 41 NDR 41 .PDR 41 IL-6
FH-572C/G {5 3 FhIE R BRI R A= Ak Lo g ¥ 650
P28 L (P>0.05) [ PDR HH IL-6-572C/C KK
RIR I &5 b B 1 ) GG 2 AU B L 7E PDR 4
rh A [ PR ) il R AR AR L3R GG+ CG S — 4
HAT 5T .
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400bp
300bp

200bp

100bp
B 1 rs1800796PCR # &= BBk E M. {3k 50bp DNA
Marker; 1 ~4 ;{83 PCR " 8478 i) LUK 4571

M 1 2 3 4 5 6 7

300bp — 296bp
200bp — 202bp
100bp — 94bp

E 2 rs1800796PCR =Bl G IRIEME RS HIKE R M.
fR3% 50bp DNA Marker; 1 ~7.183# PCR =¥ 0 YI ™= 9 )5 i)
HL K 51T, 20 R Y FE R AR “ G 7 “CG ] “cC AL
“CGHI” “CCHI” “CCHI” “GG #I”

F1 HIE rs1800796 EFHERE R S ERSRERER 6% )
H K s fiy LB
GG CC CG G C
CON 4 2(2.0) 58(58.0) 40(40.0) 44(22.0) 156(78.0)
NDR #H 8(14) 18(31.6) 31(54.4) 47(41.2) 67(58.8)
NPDR 2H 4(5.2) 35(45.5) 38(49.4) 46(29.9) 108(70.1)
PDR 4H 1(6.3) 8(50)  7(43.8) 9(28.1) 23(71.9)

x2 HEHNEFMERMESHLILE

i e gvs| HE LR 95% EAEX (A
¥ P OR {H TR ER

CON vs T2DM 8.358 0.004 0.548  0.363 0.826
0.647  0.477 0.878

1.182  1.059 1.319

CON vs NPDR+PDR  0.402 0.526  0.858  0.535 1.376
0.890  0.619 1.277

1.036  0.928 1.157

NDR »s NPDR+PDR  8.993  0.003  2.135  1.295 3.520
1.667  1.195 2.326

0.781  0.656  0.930

PDR vs NPDR 0.039 0.844  1.088  0.468 2.532
1.062  0.580 1.944

0.976  0.768 1.240

*3 AHFERBFEHBEMIERBHIFELE

95% H {5 1X [H]
TR LR
CON vs T2DM 20.032 0.000 3.730 2.060  6.754
CON vs NPDR+PDR  18.775 0.000 3.997  2.099  7.612
NDR s NPDR+PDR ~ 0.109 0.741 1.118  0.577  2.165
PDR vs NPDR 0.619 0.431 1.153  0.521  4.564

20 51 X P OR

3 iFig

T2DM e H I A WA A 2 G5 38 L% e ) 1 1 48
JE SR 5 2 SR AE PR (1 3 ik A0 e 18 I, 38 7 1
BB . I, DR S —Fh RAEVERRG ) TL-
6 ik — P R NE ST A [R5, A T AAE S A B
J52 O P R B8 O, e S R R S 7 B A T 114 B A
2 R Z ST LAGE AL R IL-6 PR Y % SRR
PR LR 1L-6 7KF , 22 5B Y & A=
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B a a a =] @ - | El a - = - a = 1 = a =] ] =] a - |
G c ¢ C€c C T cC g G cC C N cC T C 3 G C cC G € T c

1 ~3 .5 5IR e R A cc CG Gc,élﬁgu;&}ﬂ'éjqzﬁuﬁ
F4 BHEGERENSFELE xX*s
Ei=L7n CON NDR NPDR PDR
23 18 11L8% ( mmol /L) 5.26£0.81°%  9.86x4.72 10.97+4. 66 7.75+4.22°
e JH [ B ( mmol/L) 5.03+1.00 5.24x1.44 5.21+1.44° 5.09+1.34°
il =8 (mmol/L) 1.63+0. 83" 2.48+2.50 2.43+1.79° 2.15+1.14°
B S B (kg/m?) 22.73+3.41°"  23.67+3.47  24.09+3.83" 23.96+3.53"
1. *P<0.05 vs PDR 4l ;°P<0. 05 vs NPDR+PDR 4 ;*P<0.01 vs T2DM 4,
x5 EHHABPFREREBSIERENMIFELNILE x*$
a5 S 25 I8 1B O Hi =g (LN
(mmol/L) (mmol/L) (mmol/L) (kg/m*)
CON GG 5.56+0.53 5.60+0.96 1.76=+0.31 21.09=+3. 30
cc 5.20+0. 81 4.92+1.02 1.50+0.78 22.50+3.41
CcG 5.33x0.82 5.14+0.97 1.82+0.90 23.14%3.53
NDR GG 8.72+2.62 4.58+0.78 1.30=+0. 52 24.04%3.16
cc 10.60+7. 00 5.00£1.51 2.21£1.96 22.68x3.57
CG 9.72+3.73 5.56+1.47 2.95+2.97 24.14%3.47
NPDR GG 12.55+6. 84 4.88+0.63 2.43+1.37 26.06+5.63
cc 10. 88+4. 63 5.65+1.67" 2.83+2.30 24.08x3.41
CG 10. 88+4.56 4.83+1.15 2.06+1.13 23.90+4.05
PDR cc 7.50+4.43 5.19+1.32 1.92+1.04 24.06+4.20
CG+GG 8.00+4.30 5.00+1.44 2.39x1.25 23.87+3.02

T P<0.05 vs CG I A,

K, FE R Z B I R R I 22 55, XF 11 681
T2DM H 3 #4T Meta 20872 HIESE  TL-6 KK -572 &5 (7 %
G 7 T2DM AR fEp R 2, SClkifaE , ¢ F 1L-6 3
H-572C/GC NS ZBEEWEH AV E AP RZH G
IR AAFAE 2R ARG G o0 KB X %
T2DM i ARE, 25 540 B /% T2DM Al DR £ XU 5 11—
6-572C/G fi 5 G SEAI LRI AH G, C S8 FE RAE Ry 4 B
F W T2DM & DR &9 , {2 G S5 FE 7 NPDR i Jig
% PDR I EHTEE X

LI 55 R AE DR 55 e i A 2, i HR s e 1 T
FRARFEY ) W R R LR DR AR U R
ﬂﬁ%%iﬁﬁ?ﬁﬁﬁ?ﬁul‘]ﬂi‘:ﬁﬁmﬁ\]ﬁéﬂiﬂﬁéﬁ’ﬁﬂ%ﬁﬁ Al
MAE TGS, T B2 U 4R, S B o B A 4
A A, 3 T 0 A DR A IS A8 Y s 0k S AR
T n CON 414 I & 1l /Y b R 19% , 1 T2DM Al
NPDR+PDR #4& Jf & IfiL & /) He B 38 =5 T CON 4, 43 3l
46.7% H148. 4% ; 4L 18] FL 48, A5 FF 5 1ML 9 A4 i T2DM
B XU Ry o BB i I R B9 3. 730 £, [ B 52 DR A4 XU
3.997 %, H ] UL ifiL 5 T2DM &2 DR A4 9 17 0F JiE 2%

YIA G . WRIELAE T FERFSY 2 TROAE FR s 0 I JIEE s 728 FJ %
W, E R IMAEAE DR 405 T2DM R &3 DR 448 L B A 5
VI S, e H s 1 A TR0 o R A 2 5 448 A AU AL Y
IS A 2H A, R 2 [R] 7 B IE O T B i 24 2 X, B B = IR
IMAE5S DR (¥ & B EA M, M5 NPDR # & %] PDR
IR WP FERAESE T I 5, T2DM NPDR+PDR
215 CON ZH7E 7S JE A  TH il =R AR e F8 A b e 397
Giite# 7 X, NPDR 415 PDR 4140t 5 A 25 6 1 bk
O A 25 5B Be v B S0, T AE B IR EE L CH Ik = e R
B Ag R i B g it X, {H NDR 415 NPDR +
PDR 417675 B M | BE s H I = s Ao dE b 3
TG X TRE S AR AR IR 454 A 1 2T
K,

25 Tk TIL-6 J3 3 FIX -572C/GC RN L B S5 K
PR % T2DM J2 DR AR5 B AH 2, (15 DR (/™ B 2
PFETCK, A RETE 1L-6 JER G Sk KT B A 8h T X 22840
15 T2DM K DR FVEFBLE, X HAG A% S s ik 17 1
1,64 B F T2DM 2 DR BT B, I R 36 7 38 -5 1Y
Wi,
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