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2 RUBH PR i S8 Al E AL Py e LBl Ala-9Val & 2 &5k 5
Sl KA FERE AR 4 F SCPERFSE

frge—*, FA % (P E R ERERASE L/ L BERE a. ARBER b IHALAER, PGS 721000)

W E. BR K32 AR IE (type 2 diabetes mellitus, T2DM) & #4542 A AL LB (manganese-superoxide dismutase,
Mn-SOD)Ala-9Val 2 B % &5 21 3) Fk #5 A A2 4L (carotid atherosclerosis, CAS) #4955 %, ik RRIHANLETR 2017 4 1
A ~2019 4~ 1 A # 310 4] T2DM &% 4 T2DM 40, ARIEFH S IRA F B2 R 54 £ CAS 2204 CAS L4, 5 ALk
TRV 160 1) 4 Bk 0 & R FAE A AT P20, R A BE4E R - FRA) MR BLKE % &M% (polymerase chain reaction
restriction fragment length polymorphism, PCR-RFLP) #: ] Mn-SOD X B Ala-9Val 4% & 35 B A, 4 5] b 45 &40 1] Ala-
9Val 12 K B A fo 54 R R 5 AR5 . KA Logistic % B X =251 ER A T2DM B H XL A CAS iz e R &, &
B atmesife T2DM 24169 Ala-9Val 1% E K B A 5 A 97 5 2 - it $ & L ('=4.210, P=0.122), WS LB 5 A4
WFEEF B %t FE L ((=4.487, P=0.034), CAS L2015 & CAS L2169 Ala-9Val 45 5 2 B A Ao 55 L B 5 H 31 5 £
T3 B %t 3 &L (=12.283, P=0.002; x’=10.984, P=0.001). Logistics ¥ B % &2 5 #7427, Val/Val £ B A
2 T2DM #& & & CAS 893k 2 & F % (OR=1.865, 95%CI 1.086~3.200, P=0.007), £5i£ T2DM &% Mn-SOD X F
Ala-9Val 15.% % &0k 5 CAS He—EAF AR,

XK 2 AUBEIRAR (T2DM); 46 S LY B (Mn-SOD); #ishfkilikEE kL (CAS); Ala-9Val R L1
FE 45 R587.1; R543.5; Q786 X HktRIRES: A XEHS :1671-7414 (2020 ) 05-024-04
d0i:10.3969/j.issn.1671-7414.2020.05.007

Association between Manganese Superoxide Dismutase Gene Ala-9Val
Polymorphism and Carotid Atherosclerosis in Patients with Type 2
Diabetes Mellitus
HE Xiao-yi', LI Chun-yan"

(a. Department of Endocrinologists; b.Department of Gastroenterology, No.987 Hospital of the Joint Service Support force of the
Chinese People’s Liberation Army, Shaanxi Baoji 721000, China)

Abstract: Objective To investigate the relationship between the Ala-9Val gene polymorphism of manganese superoxide
dismutase (Manganese-Superoxide Dismutase,Mn-SOD) and carotid atherosclerosis (CAS) in patients with type 2 diabetes
mellitus (T2DM). Methods A total of 310 cases of T2DM patients in No0.987 Hospital from January 2017 to January 2019 were
assigned to the T2DM group. According to the results of carotid ultrasound, the subjects were divided into no CAS subgroup
and CAS subgroup. Besides, 160 healthy volunteers during the same period were randomly assigned to the control group.PCR
RFLP was used to detect the Ala-9 Val locus genotype of MN-SOD gene. Allele frequency and genotype of Ala-9Val locus were
compared among groups. Logistic multivariate regression analysis was used to explore the independent risk factors for CAS in
T2DM patients. Results There was no significant difference in Ala-9Val genotype distribution frequency between the control
group and the T2DM group (’=4.210,P=0.122), and the allele frequency difference between the two groups was statistically
significant (x’=4.487,P=0.034). There were statistically significant differences in Ala-9Val genotype and allele distribution
frequency between the CAS subgroup and the non-CAS subgroup (y’=12.283, P=0.002; x’=10.984, P=0.001). Logistic multi-
factor regression analysis results showed that Val/Val genotype was an independent risk factor for CAS in T2DM patients
(OR=1.865,95%CI 1.086~3.200,P=0.007). Conclusion There was a certain degree of correlation between the polymorphism of
Mn-SOD gene ALa-9Val and CAS in T2DM patients.
Keywords: type 2 diabetes mellitus (T2DM); manganese-superoxide dismutase (Mn-SOD); carotid atherosclerosis (CAS); Ala-
9 Val gene polymorphism
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B LAY RIS I &RE, I 22 T2DM [ FET-1
FEPR, A SRS S ek AL ( Carotid
atherosclerosis CAS ) XJ 3% T2DM 8 # 1 7l )i il
AR B B AT VR . ISR 2 SRR W A A
TRV S H FERE PR & A RN R J i A v ke 5 2 T2
M /E M 4 #E 4R Ak 9 B Ak B (manganese-
superoxide dismutase, Mn-SOD) 42 i# % 1k #) 15, k. 1t
(superoxide dismutase, SOD) [1J[R] T fiff, FHZHLATE
PRI —, IAERADIIEE T Ala-9Val J&
Mn-SOD HE K Z2 87 5, %07 s BRI A 25 7 mT B
520 Mn-SOD M4 KA Y2Ae e, BRTe AT K
KT Ala-9Val 7 s LR 2 5 1E (single nucleotid
e polymorphism, SNP) 5585 bR . 15 bR 0L 0 s i
A W DRI B A AR DG o B A SRR <, (H
JEEEATH SNP 5 CAS AHOCHERIFFEAGE , Ak Tk
A G T8 2o LB ] J 4% Min-SOD 4 [H] Ala-9Val
AL FE PR RI S B R A A MR i 22 57, B PERG
Mn-SOD 3 [H £ &4 5 T2DM K CAS HI % 1,
Fim RS

1 #RIERE

L1 ARt g HEEREE 2017 4F 1 H ~2019 48 1
J1 310 {4 T2DM & #% 24 T2DM 41, Ho b 55 1 181
B, Lotk 129 )5 SFEIAERY 56.09 +9.81 %, M
HEN k75 R AR 25 5 7 T8 CAS L4171 CAS
Mo e R TR BE AR M e Y 160 1R B VE R
PR, Hodr Bk o4 B, Lok 66 Bl YA
55.74+9.90 %  AWFFR A IRBEAC BIZE T 2 B AL
i ZiAE B A B S I A g MR E A

WCAE Z A I — TRk, BRI HE 5
(body mass index, BMI). = Ifil 9 520, 25 & 1L 4
(fasting plasma glucose, FPG). ¥ 1k ML 41 £ 1 (gly-
cated hemoglobin, GHb), = [ H i (triacylglycerol,
TG). J& JH [# B (total cholesterol, TC). Ik % & i
T JH [ B (low density lipoprotein cholesterol,
LDL-C) F1 = % & Jig #& (1 JH [# B (high density lipo-
protein cholesterol, HDL-C) %,

T2DM HAbRifE: DFERE = 18 %5 Q7" H#
Z IR 2R SR st e 1 PR 2 AU
IR B IR TE ) (2013 4F ) 2 Wik T2DM # 7 3
WEPRIIR AR R T 5 453 .

T2DM HHERRbRE: O 1 BBEIR R ; @I %
JUEE N I e RN XU e RS A
U IR
1.2 ME5XA  DNA REGH &1 [ b nt KR
AR A RS F], PCR 5149 g T AW T2
AR F 5L, PCR XA A 7 Eppendorf 23 .,
K H AR Z A 6l RE R (5 2 5 i 75 [ (Aplio

500 71 ) I &2 251 2 ik 9 SRR BE A (carotidintima-
media thickness, CIMT),
1.3 Zak Sk kA 2 B EM,
K FR R (0, 2238 i P S 00 89 58 3 ik 23 S Ak
Ko 43 XA 3t i AT i 4% 1~1.5em AL ) CIMT 18,
B AE A 0 A8 R AB AR R i 32 3 CIMT 25
AWF5EE X CIMT = 1mm 55 3 5 ik 5 e i
CAS, JFFLAMAR MR T2DM 4H 5 ¥ 43 NJC CAS I
ZHFN CAS WM

FER ZAPEREI . (DI DNA 21 HRR
LR E 2 IEANEE KM 3 ml, SRFH DNA $2RBGRH] &
JURS RIS AR D R B A I FE I 2 DNA
@ PCRPH4. ™4 I8 PCR #RAEVAE, b, sl
)53 5 N 5°-CAGCCCAGCCTGCGTAGACG-3’;
5’- GCGTTGATGTGAGGTTCCAG-3’, (i) Fl e
VK BUEAR =R FHBR 4 9 V) BsaW 1 2E 47
I, TSI Wi TR, BER SR R G HIE S5 R
1.4 it a4 R SPSS 19.0 Giil2fak k4T
BAGHT, THEORIIIE = bRmEZE (X +5) FOR,
TR B A n (%) F£n. LR A5 40 2K ] Hardy-
Weinberg -5 i HEKE 55 . 22 B 2 43 Hr % A Logistic
508, P<0.05 NZEFASHEE .
2 4R
2.1 B —AfRaAteg s WA 1, MHEFXT IR
2, T2DM 4 F ) CIMT, FPG Al LDL-C {H %
EIhm, HERHASIIEE L (P < 0.05), W4
i BMI, W, @i . GHb, TG, TC fil HDL-C
ZRTGIFE L (P> 0.05), B4, HETI
CAS W41, CAS W41 # 1y CIMT, GHb, TG I
TC¥RET S, HESFHAGIE L (P <0.05),
W41 BMI, W A, @& Il H. FPG, LDL-C FiI
HDL-C 25 T4 it 5 X (P > 0.05),
22 & %1 Mn-SOD % A Ala-9Val 4% & & B & f=
FEAR>HFMEG K WE2, IR KILE
Mn-SOD 3 Al Ala-9Val {5 345 3 R 3L H A, 4
W oA Val/Val, Ala/Val Fil Ala/Ala 3t [H #, %f B8 4H
1 T2DM 4111 Ala-9Val {3/ p5, 5& K 8 22 53 T4 112
X (=4.210, P=0.122), TH2H f4 465 B PR 43 A 43
%) HA G E 5 L (F/=4.487, P=0.034), CAS
W2H 5 T8 CAS W41 1 Ala-9Val 47 5 F5 PR 75 11 457
FER A3 A M %6 25 S B ELUA Gt 78 X ('=12.283,
P=0.002; x*=10.984, P=0.001),
23 T2DM &% %% CAS ¥ e B £ 44 WLk
3, 454 EiREe g R, L GHb, TG, TC il Ala-
9Val 37 i Val/Val B K 81k H A8 55, K H Logistic
Z AR PRS- Hri, 455 878 Ala-9Val fi i Val/
Val ZH AR T2DM B35 K4 CAS AYIST G P %
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(OR=1.865, 95%CI 1.086~3.200, P=0.007).

x1 FZ B — AR ERAIELES [x £ 5,M(P,s,P;5)]
TiH XTIR (n=160)  T2DM 4 (n=310) Vs T2DM A Fa P
CAS 4 (n=186)  JGCAS W4 (n=124)
BMI(ke/m’) 2385+3.16 2422311 0.118 0908 2435+ 3.04 24.01£3.26 0.130 0718
WA [n(%)] 70(43.75) 147(47.42) 0326 0754 90(48.39) 57(45.97) 0325 0569
BRI [1n(%)] 68(42.50) 155(50.00) 0375 0707 100(53.76) 55(44.35) 0139 0933
CIMT(mm)] 0.70(0.50,0.80)  140(0.90220) 10984  0.001 2.00(1.70,2.70) 0.80(0.60,0.90) 7869 0.005
FPG(mmol/L) 553+1.86 9.26+2.10 12283 0.002 9.40+2.02 9.06+2.21 3037 0219
GHh(%) 5.14(4.865.82)  6.026359.02) 0406  0.687 924+1.94 634£2.05 4063 0.044
TG(mmol/L) 220+0.64 2.27+0.59 0125 0903 533+0.58 218 +0.62 8644 0003
TC(mmol/L) 466+1.05 4.84+098 4210 0122 593+0.94 439+1.03 4487 0034
LDL-C(mmol/L) 3.05+0.95 545098 7865 0.005 347085 342092 0406 0.687
HDL-C(mmol/L) 1.14£0.36 1.09+0.35 4487 0034 106 +0.33 1.13£038 4210 0122
*x2 %40 Mn-SOD E & Ala-9Val i R B E B ANE A EE 5> RN K b4
3 ) SR AR
Val/Val Ala/Val Ala/Ala Val Ala
XA 160 122(76.25) 34(21.25) 4(2.50) 278(86.88) 42(13.13)
T2DM 4 310 260(83.87) 46(14.84) 4(1.29) 566(91.29) 54(8.71)
CAS A 186 167(89.78) 17(9.14) 2(1.08) 351(94.35) 21(5.65)
JC CAS T 124 93(75.00) 29(23.39) 2(1.61) 215(86.69) 33(13.31)
x3 T2DM EEX 4 CAS R EESH
5 g B SE Wals OR 95%CI P
HbAle 0.504 0.304 2743 1.655 0.911~3.004 0.093
6 0462 0.298 2397 1587 0.884~2.847 0.208
C 0.401 0317 1.604 1.493 0.803~2.777 0.339
Ala-9Val {7 Val/Val JE[x 0.623 0.276 5.109 1.865 1.086~3.200 0.007
3 ate HETT 300 SRR K1Y o - RS RO P
B KR SRR RE FUKP R B B - 72454, B Mn-SOD {E4hi AT

T2DM Wy %4 . KEEDIME ®'Y, SoD &—2)
PAET YR R, EPUREZENTIEL
Yk, S5idE LS (catalase, CAT), 4 bt H kit
H ALY (glutathione peroxidase, GPx) A H.1E F 3L
) R HLAAR I S0 T A TR . SOD 2L
Lk Fe-SOD, Mn-SOD F Cu/Zn-SOD 5 AE 78 T
YU PSR ORI R AT S AL AR N . Mn-
SOD FE A Al bifR L iy, HoEHLA& =2
B RS R R, X 4ERRHLA G AR A S5
i LA EEAEM . AWF5ETs i T2DM B35 1% Mn-
SOD it B E AR T IEH A A4, H I ZA R 4
JESEAE /B DRI B FR 3 1T Min-SOD 36 M /K45
PAARIE PRI R R R Sy i U, e T R
Mn-SOD 5 ZF55 2 A G

HAi, Ala-9Val /& Mn-SOD P HAZ R Z 4
PO A, U0 GCT — GTT A48 16 Mn-SOD £k
HRLRFO B 25 O (v 1 2 LR F TN 2 IR h i b 22 &R

RS, WEREIL Mn-SOD 11, KR 4s
AR Ala-9Val v 5 2250 S HEIRIR . A PR 10 )
FERAE . MEPRIR B . O . KRR SE SRR I
IR BRPE R UIAROG, FEAME izl S N 25 A
LAY RE U SR, AR IR 2SS
CAS FAHICE AT 4238 .

AW BRI BE 310 £ T2DM £ 160 il fil
FRARKS R B H B4, 43 A I A A H: Min-
SOD £ A Ala-9Val {37 p4, 3 PR 7Y 145 37 35 PR 43 A7 A5
4k R0 R ZH RN T2DM 2 45 37 35 PR 43 A7 45
BMESEAGIFE L, WAR Ala-9Val {5 5

RIS A AT R 22 R T Ge T o 1A R 5 A
HRIGE AT, 78 HS R AT RS A 98 90 AREAR = Al
DR AHEBRAREA A 56, AR iE—
11T T2DM i CAS WAHFIJC CAS W4 Ala-9Val
7 1 PR R RN S5 SE R R AR, 25 SR R 4
Ala-9Val {37 55 F PR RS 37 FE PR oA i o 2 S 1) L
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A ERE o T Val/Val SR AL & 4 P4 i

WAEL R Y Ala-9Val i FEI R, e R 2 R

Logistic [MIF43#775 5081 T2DM iR & 2E CAS 1UfE

WrR 2, S50 W R #ETT Val/Val 56 A& T2DM

HRIE CAS WAL fE R R
[N AMIFTE 45 R BRI . AR A

Ala-9Val {37 557 FE PR RSG5 K& PR 0 A 9 A A7 S 25

2e5%, MEPHAHET Ala ZEA7HED 0 A4 B 25K T

RRHHCHE U1 3 FORAIR AL TR FEah AREA

AR | DI LA S 4 THHURE 7l S e Ala S50 L[]

II ARG A P A A A S HR A
Zi LT ik, Mn-SOD JE [H Ala-9Val £ &5 14 15

T2DM /8% CAS A5G, #5717 Val/Val i [H 1 1] i 1

T T2DM 35 L CAS AUBE xR

SR
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