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(WE] &S 2800RE (T2DM) BHGIHEMIF Ao BRI FZAEN s 55 sOiR 5 55 a2 Bk sl ik
SRAEREAL,  HENGUM A AR A T ARE B3, BRI E (ApoE ) ZHZMIMIKARE AN, BFFERY], EANIIE
K5 ApoE R LR A MM, BB 287 T2DM 34 Apok HEH L8PS IR AIEM KR ik BRI
20184F 1 H—20194F 1 A TARIM BERF A M8 BEBE N Zr I BHE BE Y T2DM 835 212 4] o5 f Ak A v 114 i il ),
KA o8 ] (XFHRZL ) o KeIPIALEE Apok JEDRIAL, AL Apok SEPHY | S50 JEPRAA A K il i+ b (AL
JRFE®EE (TC) « =@iHh (TG) | FHENGEAMER: (HDL-C) | R EISE A ME R (LDL-C) . A5&EMA Al
(ApoAl) | ZHIEHE B (ApoB) J o HLBURFIA ., XRELUR ApoF JER BB F MNETE R, T2DM 3 & A I i 4 5
RAERZM R R TR ZE R Logistic MIH T, R ASHIFILAG T 4 Flvk W, ApoE ZEFEIAL, 43J)I2h E2/E3 (42 4,
fi19.8% ) . E2/E4 (56, 5 2.4%) . E3/E3 (107 ], & 50.5% ) . E3/E4 (58, 527.3%) ; 3 FhaEisEM, &
WIS E2 (474, 5 11.1%) | E3 (3144, 5 74.1%) FIE4 (6314, 5 14.8% ) . JKGHIZH ApoE E2/E3 Jk RIS &
ApoE E2 ZEA BEFI AL T X RAL, ApoE E3/E4 FEF AN [ ApoE E4 S5 BEFMAR = T-X R (P<0.05) o Jifhi
2l ApoE E3/E4 FEHRAEIHEE TC, LDL-C. ApoB T ApoE E2/E3. E2/E4. E3/E3 FEHFAIEE (P<0.05) o XTHAZL ApoE
E3/E3 SR TC, LDL-C. ApoB 5T ApoE E2/E3 . E2/E4 JEPEIHFE (P<0.05) 5 XFHELL ApoE E3/E4 JPH 4
#H TC. ApoB & T ApoE E2/E3. E2/E4 REF AR E, LDL-C 5 T ApoE E2/E3 FEFAHE (P<0.05) . ZHE Logistic
25 R R, ApoE JEPIA (E2/E3: OR=0.175, 95%CI (0.065, 0.471) ; E2/E4: OR=0.054, 95%CI (0.005,
0581) ; E3/E3: OR=0.323, 95%CI (0.151, 0.688) ] J& T2DM ¥ % A I i )F KIE R I E (P<0.05) o &
i ApoE FEEAURE T2DM M A AENG I ZAER R E R, i BEA Apok E3/E4 FEE A T2DM 55 & AR i i A&
I AE RGN, HALRI AT ES ApoE ZEHF A ATEZMT TC, LDL-C. ApoB 7K¥-H %K.
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[ Abstract] Background Chronic complications are the main cause of death in patients with type 2 diabetes mellitus
(T2DM ) .Dyslipidemia or lipoprotein abnormality can promote atherosclerosis and increase the incidence of microvascular and
macrovascular complications.Apolipoprotein E ( ApoE ) is an important component of plasma lipoprotein.Studies have shown that
there is a correlation between blood lipid level and ApoE gene polymorphism.Objective To investigate the relationship between
ApoE gene polymorphism and cerebrovascular complications in patients with T2DM.Methods A total of 212 T2DM patients who
were hospitalized in the Department of Endocrinology, the Affiliated Hospital of Xuzhou Medical University from January 2018
to January 2019 were selected.Among them, 114 cases were complicated with stroke ( case group ) , and 98 cases were not
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complicated by stroke ( control group ) .The ApoE genotypes of the two groups were detected, and the ApoE genotypes, allele
frequencies and blood lipid indexes [ total cholesterol (TC) , triacylglycerol (TG ) , high—density lipoprotein cholesterol
(HDL-C) , low—density lipoprotein cholesterol ( LDL-C ) , apolipoprotein A1 ( ApoAl) , apolipoprotein B ( ApoB) ]
of the two groups were compared.In the case group and the control group, the blood lipid indexes were compared in patients with
different ApoE genotypes.Multivariate Logistic regression analysis was used to analyze the influencing factors of cerebrovascular
complications in T2DM patients.Results A total of 4 common ApoE genotypes were detected in this study, namely E2/E3 (42
cases, accounting for 19.8% ) , E2/E4 (5 cases, accounting for 2.4% ) , E3/E3 (107 cases, accounting for 50.5% ) ,
E3/E4 (58 cases, accounting for 27.3% ) ; 3 alleles, namely E2 (47, accounting for 11.1% ) , E3 (314, accounting for
74.1% ) , and E4 (63, accounting for 14.8% ) .The frequency of ApoE E2/E3 genotype and ApoE E2 allele frequency in the
case group was lower than that in the control group, and the frequency of ApoE E3/E4 genotype and ApoE E4 allele frequency
was higher than that in the control group ( P<0.05) .In the case group, the TC, LDL-C and ApoB of patients with ApoE E3/E4
genotype were higher than those of patients with ApoE E2/E3, E2/E4, E3/E3 genotype ( P<0.05) .In the control group, the
TC,LDL-C and ApoB of ApoE E3/E3 genotype patients were higher than those of ApoE E2/E3,E2/E4 genotype patients( P<0.05 ).
In the control group, TC and ApoB of patients with ApoE E3/E4 genotype were higher than those of patients with ApoE E2/
E3, E2/E4 genotype, and LDL-C was higher than that of patients with ApoE E2/E3 genotype ( P<0.05 ) .Multivariate Logistic
regression analysis showed that ApoE genotype( E2/E3: OR=0.175, 95%CI( 0.065, 0.471 ); E2/E4: OR=0.054, 95%CI( 0.005,
0581) ; E3/E3: OR=0.323, 95%CI (0.151, 0.688) ] was the influencing factor of cerebrovascular complications in
patients with T2DM ( P<0.05 ) .Conclusion ApoE genotype is the influencing factor of cerebrovascular complications in T2DM

patients. T2DM patients with ApoE E3/E4 genotype have an increased risk of cerebrovascular complications.And the mechanism

<47 -

may be related to the influence of ApoE genotype on TC, LDL-C and ApoB levels.
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M2 REE R EE Ay, TR & A b B
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1.1 BFgExi4 HEEC2018 4E 1 H—20194F 1 H T4
N BB R 22 B IR B g PN 43 W BHAE B ) T2DM AR 35 212
B, Horb 55 131 ], 2 81 f4i; AR 44~85 %, P 1Y
(64.2£6.8) % ; AIFMAT A 59 11
SR A s 55 ) 114 6] CRpldl) , KA IFmAS
Hog i (XFHRAL ) o IR 76 B, 4 38 fil; 4R
1% 46~85 i, F-¥ (65.0+5.6) % ; PKFFE% (BMI)
(23.0+3.3) kg/m®; BERIGHFE (13.1£7.6) 4F; I
LWL IMLTE T (9.1+£22) %, X HRZH th 5 55 44,
43 i, AR 44~85 %, FH (64.7+7.3) %5 BMI
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CARHT R MME: 3
ABER A 2 BME frgm (T2DM ) &3t 5 o &%
HHEEEEGE (Apok ) A B A, FF3KF ApoE A B %
AME T2DM &bk E it L me ki, ZRET,
ApoE AR E T2DM B %K A& i fe F 5F K I 649 % vé A
%, L BA ApoE E3/E4 A BH A4y T2DM & & £ A fi
A B I K AR 0 K3 Am, EEALE] T ik 5 ApoE & B AL +T
o BB B (TC) | &% s & a2 B & (LDL-C) .
BAEE G B (ApoB) KFH X, AAFRAMILR R
AR -FAE3F T T2DM & & 4 5F i e & 5F & I 69 7T AL AL
L T AN R )
(22.9+3.4) kg/m’; WEIRIRAE (3.4£3.0) 4; L
BEIL LT (8.8 +2.5) %, MHALTESR] ( x=2.482,
P=0.115) . 4E#% (1=0.330, P=0.744) . BMI (=0.217,
P=0.828 ) \ AW LIMLIE 1 (1=0.929, P=0.354 ) LL#Z,
LR GRS WBIARERPRER TR, 2
FAGHFE X (1=-11.835, P<0.001) . AL H
M ERFREME RGP B & Al , T R
B RE A
1.2 HASHEBRARHE  AbRHE: (1) fF4 1999 4
WHO il % B T2DM 2 i 4, Bmififas; (2)
B IE A P A4 A D S I 2 R iR e
LWRIE ) FLHEA TR 25 AT7 | OB T4 . HERR AR v
(1) BHERIRRGSE; (2) BIFmE ., A PER
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MAEBER . T/ HF BB . MRS . ™ E R
KRR RES #5535, (3) BRI IRZ s, (4)
W AR

1.3 Wk

1.3.1 ApoE FER ALK M R H] EDTA-K2 Hu 4, 7
BISRAEPTLLRF ABESS 2 K RAs IEANEH KA 2 ml,

3 000 r/min #5015 min ( B.0EAR 15 em) , 4085, $i
HCNZEHEHZH DNA, A7 T -20 CLA T 3sErh, 42
HUDNA, J HHSE R 2 e f R A BiFE =X, (PCR)

Kl ApoE2 526 (C>T) /ApoE4 388 (T>C) i, it
DR HEHEEL AL . SR ABI 7500 2862 & PCR §°
B, KR A ApoE FE DA & (@A
ZRESTRHEBAR A BR A FIA ) o ApoE ik K RS I
AR B R 2 B I B B B B S B = e i TR
ApoE FEPRIAY | SE( B RIS

132 IMARFEARKTIN SR FH B (AR I 25 SR A 4
FIRAEPILL R AR 2 K fRas I ANE Rk 3 ml,

3000 r/min B> 15 min ( BLFER 15 em ), 20 ES I3 ,

KH4 A S AT (DU s & R A R A=, AU-
5800 ) Az K £ i 500 A I ol 3 S IR R R (TC) L =R
MW (TG) | FEENGHE A MEE (HDL-C) | K&
NRE FHERE (LDL-C) | A58 A1 (ApoAl) . K
NREF B (ApoB) o FTA KD FE ™4 4% FE UG B iE 1 7
AR,

1.4 Siilrs SRH SPSS 16.0 et - ab FBE
THEVERILL (x+s) £as, PHYLIA] HLHER I ST REA ¢
ks, Z B LSRN R Iy 22500, 2RI Egs
K LSD—¢ K565 PR ARG R , A iR
F X2 AE; T2DM FR 3 % A i il A8 I & 0E 14 5 1 PR 2%
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SrHT R 2 2 Logistic M1IH 081, LA P<0.05 R 2 7%
HEi#E

2 HR

2.1 ApoE FEPH BUKG I 25 R A 5% LA ) 4 B UL
ApoE FEPI R, 235k E2/E3 (42 49, 5 19.8% ) . E2/
E4 (54, &5 24%) . E3/E3 (107 fl, 5 50.5%) .
E3/E4 (58 49, 1% 27.3% ); 3 RN BEN, 435 E2 (47
A, 5 111%) | E3 (3149, 5 74.1% ) F1E4 (631,
i 14.8% )

2.2 PN ApoE B[N AN AL LA pedl
ApoE E2/E3 FER RIS K ApoE E2 25 (v JE AR MK T
XA, ApoE E3/E4 JE K U 46 K ApoE E4 %53 L [K]
BRE TR, Z2RAFEE L (P<0.05) 5 W4
ApoE E2/E4. E3/E3 BEAU#E [ ApoE E3 S4B PR
RILE, ERIGIt¥E L (P>0.05, k1) .

23 WA RE 48 b b W4 TC. TG, HDL-C,
LDL-C. ApoAl. ApoB L%, S ¥ Git#E X
(P>0.05, W#E2) .

2.4 FRBIEATE ApoE Fe R A& & M AR FE bR LA 9%
B4 AN R ApoE FEPH AU 35 TC. LDL-C. ApoB [L#2,
LRGBS E X (P<0.05) 3 4 A [\ ApoE Jt
HAE # TG, HDL-C. ApoAl i, 2R EGIH 4
X (P>0.05) . %% 41 ApoE E3/E4 3 [K %I % TC.
LDL-C. ApoB & T ApoE E2/E3. E2/E4. E3/E3 JE[H %I
BE, ZRAGIEE L (P<0.05, W#E3) .

2.5 XFHEZASIA] ApoE JE R A4 835 I BE 6 A bL A %
ML R [A] ApoE FER B TC. LDL-C. ApoB %%,
ERAGIFE X (P<0.05) ; X R AR ApoE %
AR TG, HDL-C. ApoAl H#, 2R TIG ¥

R 1 VI Apok JEFAL, SEAIEFBIRILES (n (%) ]
Table 1 Comparison of APOE genotype and allele frequency between the two groups

- - JEH S HE A
E2/E3 E2/E4 E3/E3 E3/E4 E2 E3 £4
X HRZH 98 27 (27.5) 4(4.1) 52 (53.1) 15 (15.3) 31 (15.8) 146 (74.5) 19 (9.7)
S ol 114 15 (13.2) 1(09) 55 (48.2) 43 (37.7) 16 (7.0) 168 (73.7) 44 (19.3)
X’ 1H 6.872 1.164 0.489 13.321 8.279 0.036 7.685
P1H 0.009 0.281 0.484 <0.001 0.004 0.850 0.006
F2 WAL (X £5)
Table 2 Comparison of blood lipid indexes between the two groups
415 T TC (mmol/L) TG (mmol/L)  HDL-C (mmol/L) LDL-C (mmol/L)  ApoAl (g/L) ApoB (¢/L)
it HR L 98 4.80 +1.26 1.96 +1.32 1.22£0.36 2.76 +0.97 1.03+0.27 0.88 + 0.24
RN 114 4.83+1.49 1.89 +1.37 1.16 £ 0.28 279+ 1.13 1.02+0.21 0.90 + 0.31
i 0.192 -0.401 -1.395 0.260 -0.271 0.548
P1H 0.848 0.689 0.165 0.795 0.786 0.584

e TC= BHMEEE, TG= =BEHM, HDL-C= & BEAsE HHRENE, LDL-C= RN HAEFEEE, ApoAl= ZJEHEH A1, ApoB=#I5EH B
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X (P>0.05) o X BEZH ApoE E3/E3 & K A /2 & TC.,
LDL-C. ApoB & T ApoE E2/E3 . E2/E4 3 [K Rl g 3%,
ERHGIFE XL (P<0.05) ;5 XHRZ ApoE E3/E4 %
AU TC. ApoB T ApoE E2/E3 | E2/E4 FLN AU %
LDL-C (5T ApoE E2/E3 JEH R, ZR AL FE
X (P<0.05, WF4) .
2.6 T2DM S & A i I 48 I A RE 1 52 ) R 2R 43
DL T2DM HR 35 0 75 & A= I Il A8 9 & i b AR i (R
H: K4 =1, £E4=0), ApoE JEHA (MK[E: E2/
E3=1, E2/E4=2, E3/E3=3, E3/E4=4) . TC (Wt{&. 5
WHE ) . TG (WA{E: SZfE ) . HDL-C (WR{E: S
) . LDL-C (WXfH: SEOUME ) . ApoAl (MK{E: S
) . ApoB (WR{H. SZIME ) A AR, #HITZ2HE
Logistic W58, 258 BR, ApoE FLA A [ E2/E3:
B=-1.741, SE=0.504, Wald x’=11.942, P=0.001,
OR=0.175, 95%CI (0.065, 0.471) ; E2/E4:
B=-2.911, SE=1.208, Wald x’=5.809, P=0.016,
OR=0.054, 95%CI (0.005, 0581) ; E3/E3:
B=-1.132, SE=0.387, Wald x’=8.560, P=0.003,
OR=0.323, 95%CI (0.151, 0.688) ) J& T2DM i # &
A G 100 A8 T RIE RS2 IR R 2R
3 itig

T2DM & 48 PR I K A 2 b s 8 3 BOE F SR 14
FEIFEH, KA IF & AE & T2DM (3 i b H LA 18
PEIE A E L) o PR R M A R A R O LA L I

AR M RAS, BRI s kAL, ARl
FEA S eSSk RERE AL R A I IR A . &
J&, M ApoE S IR & (I 2oy, R, &
WIS /K F5 ApoE JE K 2 251 HAT A SEME 78 itah,
ELAFGEIESL, Apok 3 R AU 2 sl ik it A i £k 11 52 1
Z0. ApoE LRI 25 F SR R 25 T4 L R,
UTAE AR ApoE 3k R 22 2514 5 o 1M A8 4% & R A 95 2.5 1
2225 0, (HNEE R R A B 545 T2DM &
I LA - L RE R R B AN Z 0L . ARBFFE o3
T2DM 45 5 fiki 45 Hh H 5 19 ApoE 3£ AL, FH#R 1 ApoE
FERZ S T2DM S WG A I+ A IE R KR

ApoF T 3 izt 22 F 7 =X I 4 MUK B Big B AR 0
ApoE JERcH WSO FE R B2, B3, E4, ABEH1F
TE 6 F A [F] # ApoE % [ #l. E2/E2. E2/E3. E2/E4.
E3/E3. E3/E4. E4/E4, Hrp E3/E3 R fwH WAYSEFE AL,
ApoE HE[H 28 BAT At F e &, (HAETE—EMFh
BRI E . WFIE R, AR Apok 3 PR HY [ A4k,
U M R R A E A S L RIS R R,
i IZH ApoE E3/E4 JEPRI NI K2 ApoE E4 50 K 45
RECT X RAL, BOREEH B4 S0 5L B T2DM f2 35 i
A A 9 A U e e, R bk 1 B ge
P, B5 EEMES Y IR R A5, EH T,
A e SN N B i S b . Rl R bk 2z
FREA K,

W5 B, ApoE E4 S50 3L FUJE T2DM HI5eCo55

R3 JRBIZAAIE Apok HEH LA MASFEPRILE (325)
Table 3 Comparison of blood lipid indexes of patients with different ApoE genotypes in case group

ApoF FEPH I 1%k TC (mmol/L) TG (mmol/L)  HDL-C (mmol/L) LDL-C (mmol/L)  ApoAl (g/L) ApoB (g/L)
E2/E3 15 451+1.59 2.07£0.85 1.17£0.22 251£1.22 0.97 £0.27 0.77 £0.29
F2/E4 1 2.80 +0.00 1.39 +0.00 0.84 +0.00 131 +0.00 0.76 + 0.00 0.59 + 0.00
E3/E3 55 425+1.19 1.75 £ 1.69 1.17 £0.32 234 £0.98 1.01+0.18 0.81 £0.34
E3/E4 43 5.74 +1.39" 2.00+ 1.06 1.15+0.26 3.51+0.92" 1.05 + 0.20 1.06 + 0.20™

FAH 11.326 0.403 0.465 12.487 1.257 7.406
P{A <0.001 0.751 0.708 <0.001 0.293 <0.001
TF: 5 ApoE E2/E3 RERILAES, "P<0.05; 5 ApoE E2/E4 FERRILLAES, "P<0.05; 5 ApoE E3/E3 JERRILLAS, “P<0.05
F4 GRAARFE ApoE AL MIFTEFR AL (x+5)
Table 4 Comparison of blood lipid indexes of patients with different ApoE genotypes in control group

Apoll JE[H T ik TC (mmol/L.) TG (mmol/L.)  HDL-C (mmol/L.) LDL-C (mmol/L.)  ApoAl (g/L) ApoB (g/L)
E2/E3 27 4.09 0.85 2.18£0.78 1.23+0.37 228 £0.76 0.99 +0.28 0.78 +0.23
E2/E4 4 3.41+1.07 0.73 £0.15 1.29+0.21 1.67 +0.74 0.96 +0.16 0.58£0.15
E3/E3 52 5.11+1.30" 1.94 +1.60 1.22+0.37 2.99 +1.01" 1.03+0.26 0.91 £0.23"
E3/E4 15 5.35+1.02" 1.99 + 1.03 1.21+0.37 3.09 £0.72° 1.10£0.28 0.99 £0.19"

Fii 7.865 1.427 0.059 6.302 0.677 5.848
P{E <0.001 0.240 0.981 0.001 0.568 0.001

T 5 ApoE E2/E3 JEPIEILL#E, "P<0.05; 5 Apok E2/E4 FEPITI L4, "P<0.05
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MR BESTIA, ApoE E4 S50 3 PR ik
MEI R GhRE T . WHBISEAK, ApoE E3/E3 LA
RUFN ApoE E3/E4 F& K RVAE v [ 55 M 1 =l 1 v X i A
FERA A ER ) . A0 ApoE 3P0 55 A AE () A G
PEABTCML N AR, HRTT 0 ApoE JEF Al il i £ Fhig iz
VTR AR, DX — I AR AT BB ) ik 1 A 0 1
KAEMERE, R RER, WHI4 Apok E2/E3 %
PR AT 3G T % BB 2H, ApoE E3/E4 K& P 047 5% &5 T %t
W20 5 B 2 ApoE E3/E4 JE K B # 2% TC. LDL-C,
ApoB 5 T ApoE E2/E3. E2/E4. E3/E3 %t [H HU & %,
XF HE 2 ApoE E3/E3 3£ [H 7 f8 3% TC. LDL-C. ApoB
T ApoE E2/E3, E2/E4 3£ [H A H 355 #2278 T2DM
A i i A R AL T BE S ApoE 35 RIS i i AR
WA 5 DT S BB 41 ApoE E3/E4 L IR  iB # TC.
ApoB 5 T ApoE E2/E3 . E2/E4 R R, LDL-C %
T ApoE E2/E3 JEPI LB 255 $27- %) T AN [H] ApoE Ak [l
AU T2DM B3, ARG EIFmImE I A, Hinfg
f8H5 TC. LDL-C. ApoB ¥ 5% . HILHEN, ApoE H
K £ 25 1 5 1f g 48 45 TC. LDL-C. ApoB W] BEA77E —
FEJCHK B4 ApoE E2 A543 3 PRAT R AR T X RE 4
ApoFE B4 S5 7 FE PRI R & T X 4L, R b, 207
FER E2 AT B8 o 98 45 i g A8 i B I TC. LDL-C.,
ApoB, MR B LEH fik A VR s T4 B4 %07 ik
DR 14) FB R WU 25 0 % P B A8 A o SR AR Rl AL 2 5
M i L4570 1) B B A B P26, T LDL-C J2&: sl ik ok i
AL R A LR R SR R 1 ARBIFSR 4 SR R,
ApoE E2/E3 [ OR=0.175, 95%CI (0.065, 0.471) J .
E2/E4 [ OR=0.054, 95%CI (0.005, 0581 ) ] . E3/E3
( OR=0.323, 95%CI (0.151, 0.688) ] 3t A2
T2DM H8 & & A LS & E W OR3P R 22, #E0 ApoE
E3/E4 FEH AT EERZ M TC. LDL-C. ApoB /K~F-, #ifi
TN BRI SR SR R R AL ) i 100

AHFFE A7 AE—E SR BR T, WA B )R TRl —
Hb DR —Fie, AEASEROINGE, FEfR SR, Al
REZHIX . ZRE. KRR, JFHATEZH
PIR PP TEAT I R ARG, DTS 1 — 20 43
ApoE FE[H Z 5 MEXT T2DM H & 3 & I 15 I & 5E 1 52
M) % 07 2R B B Y 5 it

ZE TR, ApoE FEH IR T2DM H 3 & A i 45
FRIER W K &, Hrh HA Apok E3/E4 KK 7 1)
T2DM & & A i LA 5 e i KU 38, HCHIL R v B
5 ApoE RR AN TC. LDL-C. ApoB /KA %,

HHTH: FHEFLFOREEET, ArLE
HREER TR, L FEERAT. BEEE,; L%
WBATHE R0 F 365 TTAT AT, SIS B AT R IE M R
L9 Gt FARE, BEEX; &4k, LB IAT
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