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Correlation of APOE gene polymorphism and advanced glycation end products with

coronary heart disease in elderly patients
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[Abstract] Objective: This study aims to analyze the risk factors related to apolipoprotein E (APOE) gene polymorphism and
advanced glycation end products in elderly patients with coronary heart disease. Methods: The distribution of APOE gene
polymorphism in 46 elderly patients with coronary heart disease and 44 non - coronary heart disease patients (control group) was
observed, and the plasma levels of carboxy methyl lysine (CML) and soluble receptor for advanced glycation end products (sSRAGE)
were determined by ELISA. Results: The allele frequency of ApoE €4 in coronary heart disease group was significantly higher than
that of the control group (P < 0.05) , and the level of plasma CML and sRAGE in coronary heart disease group was higher than that of
the control group, with no statistically significant difference. The plasma CML and sRAGE levels of APOE &4 carriers in the coronary
heart disease group were not significantly different from those in the control group.The risk factors of coronary heart disease in elderly
patients with APOE &4 carriers were 3.511 times that of non-carriers (P < 0.05) , but CMLand sRAGE levels were not significantly
associated with an increased risk of coronary heart disease. Conclusion: With age, APOE &4 allele remained an independent risk
factor for coronary heart disease in elderly patients, and there was no significant correlation between advanced glycation end products
level and coronary heart disease in elderly patients.
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BEE TR L AL R RE R e i e G H
EAE BTG FMERE , 2 R BT N W]
B 7 O 11 6 DR 3R 0 AT — R — R Ty 2 G T
B BRI LT s i LT RE PR AL S
B A AN, B RETIESE 2R B 20015 25 F1 E (apolipoprotein
E, APOE) g4 45 i & PR R 191 % kAL 25 7 1) (ad-
vanced glycation end product, AGE) 7K -3 Jiin ' b J&
T I BRI 3R

APOE Jk 32 B A BT e A, 16 2k R Bl R s
DT RAREEAR ™, APOEe4 BEHI NI A o6 e
IR 2 i A 11 JIEL TP 1) 7K F- , o RE IS AL b
HERE TN LISV BB, 5 e A R e
ﬁﬁ%ﬂ%% o ¥§$ %*ﬁﬁ@fi (Carboxy methyl ly-
sine, CML) J& 1A N i £ & 1 AGE 258 7 20 5%
HhE H OB RS AR R o AGE 15 IR Ul B AL 28 7™
) Z K (receptor for advanced glycation end products,
RAGE) 456 5 JAE SN, P A A% B B4R, il d 3
2205 5 3 B, 45003 LA PR B A I A PR S A e i
— MR R A, AT 51O A SR R R AL
AT 1 i A B LAk 2R 77 1) 32 AR (soluble receptor
for advanced glycation end products, sSRAGE ) H. A5 4%
B AGE BYBE I TTANITE B {5 ad i, ol ABH (1 4%
K RAGE BaE IR RAE A

TEEAE AR, APOE JE [N 2 254 J2 AGE /KF-
Xof 6L AT 22 R S I 1 LA K 2 2 7 B A 52
IR AN AE , UABIESER E AR T 0 % APOE
RN Z IS AGEMSER N ZRIEAT 10 M.

1 X&FMAE

1.1 %

AHE 2019 4F 1—12 J 7 5 BE R R 55—t
J& 15 6 22 410 1L B B 19 B8 35 90 1] (4T # =60
%), 51 Rk U s A 46 191 F 6T B (R0 ) 44
B, ARPETEAR B K CT 145 15 5% (computed tomogra-
phy angiography , CTA) 7E 56 IR 211 Ik B2 2= PEAG o 19 1
FHMAE K3 2018 47 (R Ml O iz 5 R YT
FEEE)", e U IS W A 28 e Ik o 5 A Ak 52
2/ 1 SRR B ML B A% =50% B ik CTA K
RS B 1 SGENKE AT =50% . HEBRARIE :
JIE AT AT 101 AT HE R O WL e R Ge s ™
JFEDIREA S A EE G,
12 7
121 M — M H

WOBE BT A A B AR I R B ), A 45 A %

B ARFEFEEL (body mass index, BMI) (Il /038 | 55
I sk W PR 5 45, T3 I8 8 h Je ik H FLRR
AR A1 R IDK L , 78 P o BERR R A 5 — B R B 2k Ak
AT HE AR PRAS I
1.2.2  APOE & [ 278 4]

APOE HE PR 73 UG I B o5t BB R 25— i s =
B Ao 4 0 BR RS W & AT R BEPRLES AT A
T 6 F APOE JE K HY | Rl £2/2 . £2/3 . 3/3 . £2/4 €3/
4 g4/4,
123 3 CML.sRAGE &4

Jir A B T ARG H 35 =R 25 M8 R AR M E ik
1M, 4 °CESL> 3 000 r/min 10 min, 43 B Il 35 J5 i &
F-80 CUKA A, CML Fl sSRAGE 1l %€ 5% FH ELI-
SA G A R AR DN R A BRA A
PR TR ™ s e R S B P 7 o
1.3 %it$rik

K HI SPSS 24.0 et AR A X E I A T 12 4
Bro THECEOR IR (A 53 30) 3RoR , LRBCR TR 7
Ko, THEEEITIES TR, IESYOR 4L
FLRER ST AEAS e K56, DA B A i 22 (x £ 5)
7 AR IEZS RS R 2H Fb 8K H Mann-Whitney U 6
Wik ARS8t o A g (P 550 550 [M (Pos,
Prs) 137 o SOk f 6 R 2 W 9T Logistic [11H
AT T, P<0.05 WERA G5 L,

2 # R

2.1 ARG REFIE

T S0 FREHL BRI PRI L2 1, et
Jpadl 4641, Hor 53 33491, £ 13451, HR VAT 73.0 27 5 6t
WA 44 51, v 35 30 491] , 2o 14 f61] , rp 37 41 % 78.5
4 o kU 2 R I N BRI FE AR T T 2 25 1 L
Bl TR, 2 7 A iR X (P <0.05), 4F
[EIN o W E I N 1 [ 1 N R
br, LR 22 R TG H2E R (P> 0.05)
2.2 APOE R A & 545 K B R R ka5 5

3 2 & W] APOE 3 K B4 R £F 45 Hardy - Wen-
berg (H-W )it f& VA , HAT BEARICR M Okl
DX R S PR SR A i A AR 25 57 (P < 0.05) ,
e3/3 JEH I i it 22, Tl i A e3/4 FER T ed/d
LRI A3 A o0t BRZABG I (0 25 S oG it 5 3
5k U 4 £2/3 BE PRI A3 A A0t FRAA /L, 25 R 4¢
T3 L (P <0.05) ; i 041 APOEe2 , APOEe3 Fll
APOEe4 %5 {7 & 451 3 43 3 2 4.3% . 79.4% F1I
16.3%, 5 Lo¥pi 2 APOE£2 A5 FE PR 3 B f AR
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Table 1 Basic clinical datas
WiH X HEZH (n=44) AL (n=46) P{E
SRR, M(Pos, Prs) ] 78.50(68.00,88.75) 73.00(66.00,82.25) 0.170
B(n(%) ] 30(68.20) 33(71.70) 0.713
BMI[kg/m?, M(Pss,Pss) ] 23.73(21.30,25.56) 24.33(22.53,27.10) 0.180
Wi i (mmHg, x + 5) 130.91 + 16.86 132.33 + 14.14 0.666
& 7K (mmHg, X + 5) 69.30 + 11.02 72.46 +10.27 0.163
WAl [ (%) ] 8(18.20) 15(32.60) 0.117
i (%) ] 29(65.90) 40(87.00) 0.018
WEDRIR [ n(%) | 10(22.70) 16(34.80) 0.207
23 I8 MU mmol/L, M(Pas, Prs) | 4.82(4.36,5.64) 4.93(4.41,6.84) 0.171
FHHFEEE mmol/L, M(Pss, Pss) ] 3.82(3.23,4.40) 3.48(3.17,4.14) 0.311
H =5 [ mmol/L, M(Pss, Pss) ] 1.10(0.84,1.35) 1.12(0.90,1.42) 0.640
o % P55 R B 11 IR 52 [ mmol/L, M (Pas, Pis) | 1.08(0.87,1.36) 1.03(0.89,1.27) 0.608
I3 BE RS A B FIBE L mmol/L, M(Pas, Pss) | 2.16(1.90,2.64) 2.01(1.71,2.50) 0.229
T2 [n(%) ] 24(54.50) 43(93.50) <0.001
WL mmol/L, M(Pas, Pss) | 75.50(64.25,94.92) 74.90(64.60,86.87) 0.837
/R E T 2 [ mL/ (min+ 1.73 m*) ] 77.45+28.09 80.81+24.72 0.548

HRZH , APOEe4 45y & R A B Bl g X HR AL, 22 5%
HEIT2EE (P <0.05,%3),
23 3 CML.sRAGE # & ik
43 Bt APOEe4 #5 47 25 1 4k #5 47 2 1 3K CML,
R2 9001EE APOEERF A H-W 16
Table 2 H-W test of APOE genotype in 90 patients

JENR SPRE()  FrH(%)  BMEME(B])
&2/2 0 0 0.63
e2/3 14 0.16 12.08
&2/4 1 0.01 1.67
e3/3 57 0.63 58.39
e3/4 17 0.19 16.11
ed/4 1 0.01 111

X=129,P=093,
x3 WARE APOEEFMERLE
Table 3 Comparison of APOE gene frequency between

the two groups [n(%) ]
FEDRIR T N R X IRZ (n=44) SEORA (n=46) P{H
HE P
e2/3 11(25.0) 3(6.5) 0.016
£2/4 0(0) 1(2.2) 0.325
e3/3 28(63.6) 29(63.0) 0.953
e3/4 5(11.4) 12(26.1) 0.074
ed/4 0(0) 1(2.2) 0.325
g2 11(12.5) 4(4.3) 0.038
e3 72(81.8) 73(79.4) 0.162
&4 5(5.7) 15(16.3) 0.027

sRAGE f97KF-, APOEe4 #7174 1) CML .sRAGE 7K
AR S HES LG L (P>0.05, %
4), A S XT IR AL IS CML sRAGE 7K (1) 43
Mrefr, 50 20 5 % ML sRAGE 7K P34 5 T %) 1R
A HER ISR L (P>0.05,%5),

%4 % CML.sRAGE 5 APOEe4 &ML R

Table 4 Plasma CML,sRAGE and carriers of APOEe4
[}Lg/L,M(st,PB)J

Fabn s4 M s43EHET K PlE
CML  46.33(16.81,67.41)  37.28(19.81,63.79) 0.682
sRAGE 170.15(156.18,193.68) 165.00( 137.05,204.70) 0.420

x5 BORESITREA CML.SRAGE K F
Table 5 CML and sRAGE levels in the CHD group and
[ng/L,M(Pas,Pss) ]

Ei=tan JeE L2 XTREZH P1H
CML  43.61(23.28,93.46)  35.18(15.60,58.07) 0.152
sRAGE 170.88(144.96,221.06) 162.42(129.33,193.12) 0.065

the control group

2.4 TS IR B F oM

IV FH 7€ Logistic 1A 4387 5 1 647 B R 22 4
B , APOEe4 #5417 35 5 5 Ui A7 b 35 AH DG
APOEe4 #5417 & ek 0 9 19 KU J2& JE #6431
3.511 1% (95%¢CI: 1.121~10.994, P=0.031) , 1fif CML.
sRAGE 7K~V 5 7005 Z [0] TG J 2 AH G (3R 6) .

3 3 8

APOE J&07 T 195 YL R K 1) APOE &K



AL O] EHEL, AT, B, 45, APOE JE K Z2 35 RGP RE L 2771 5 284 Tl o AR P # L .

202146 H

B ERIREF AR (H ARBRERR ) ,2021,41(06) : 908-912 - 911 -

x6 ZEABULRREKREZRIERER Logistic B3 5347
Table 6 Univariate Logistic regression analysis of risk

factors for coronary heart disease in the elderly

SES OR{H 95%Cl P
APOEe4 7 & 3.511 1.121~10.994 0.031
CML 1.002 0.989~1.016 0.757
sRAGE 1.002 0.994~1.010 0.556

Y i A0 KR 2% 12 B8 5 1 (low density lipoprotein,, LDL)
ZARELR . APOE HAT 28 fA4E 3P AR 3L A
TGt e2 €3 a4, LI 6 FEER Y, Rle2/2 (£2/3 &
3/3.82/4 .€3/4 . £4/4"”", Hirht APOEe4 #5741 #4045 3
FEINRL . £2/4 £3/4 . £4/4, 1E APOE [f) 3 4S5 (v Jk (K]
rhed Sl UL, 7 E AT AR R 78 % , Hk i ed
M2 SR N 15% 7%, APOE ) 3 Fh5+
FaUA 55 32 A 1 S R0 T A RD 5% B A, A T AS
v Rt 3 L 552 W) 11 A 7K S 3 ik ks AR A o 2 14 7
B APOE M2 AR i 1 3¢ 5 LDL Z AR 45 &, &
JE K I 51 BE 5 APOE 5 R 1 IR 8 A0 45 & .
APOEe4 BEREM: b 5 5 5 Hh =8 19 B 2 11 an i AIK
% % i 2 H (very low density lipoprotein, VLDL) %%
4,5 VLDL-APOEe3 ki AH Lt , VLDL- APOEe4 i
RE DAL b 25 R 1 B T b, 53 LDL A2 AR R
TSGR LDL A3 B2, LDL Y £ Z ) RE
2 32 i AT 320 JFE R A S 2L, R DA o, e A
BT, AT 2E s ks RERs AL i A o S BRAEAT
FEEER—BO AW R I 6L R APOEe4
SN SRR I 3 v T RRAL, R ed S RS
B3 1%, [0 APOEed S5v PR A7 el Lo FR A Al
STIERERE

AGE & 105 8 o s 1 55 K 4 T e AR Al
AT 5 2 A S PR S 10 A ARG AN T
W=, BRI R AEAS RN AGE, (45 CML R
O FEFH F 1R (carboxy ethyl lysine, CEL) | & bR 14 ifi
(hydroimidazolone , MG-H1) x50 SRAGE /& RAGE
BT 2, RERE ZE AR IR TR 21, B R 2 )8
15 T e B BT 4200 RAGE M4 if 25 i Ji 7% 1 =
A, sSRAGE AE TS PE ) RAGE B 3Z 14, 45
4 RAGE BUARTR ARG T W5 58 B, AT s 55
AL R TORT RRE SN o ARBIFFT 45 S B A e
a4 R I3 CML . sRAGE 7K -4 25 T- X HEZH  (H 2%
SRGE2EE S T OREE sSRAGE THE il B2
AR AR A XTI B RS IR 285

Deo 55 "I HE 172 1] fift b AT 0F 5T, &
APOEed #3417 3 HMERAL A W i (046 £

POt AGE Fl CML) Fll sSRAGE 5 14 APOEs4 JE#5f7
i, P78 APOEe4 #7174 AGE /KP- 3 il 2 =
FOS ORI IR 22— APOEe4 #5717 % &
AGE ZK-P-H il ml L3 i 52 me g oA Qi , S BOE IR
SIKEAERE ALK E , BT A BIETE 4R SR PR 1] M 2 1 e
O A DRI, 8 I Fp A JCAH LS R, AR B 5 A 2
APOEe4 #5 47 # 19 1fil % CML. sRAGE /K V- & T
APOEe4 JE#5 #  (H 2 F LG8 Lo TR
2 APOEe4 #5747 # By ML 3K CML . sRAGE 7K - 1
4 APOEe4 #5417 3 i , 22 52 BG4 78 L, R W]
APOEe4 #5735 K AGE 7K T4 JINE 5L 4 9 UK
HICH AR B

Sl G A S ES N PR T 3 2 AR o

MRS . AGE B URALAG A IR AR 18 b AR

PESEA TR B R, b T 8 1 R AL R AR

AGEfEHA R RIR™ . A9 AGE 7 A2 IEH AR

OSSR EAERMESR RE 5T, AGE P A 14,

WIRYE AGE JE ITE AGE SR T H AR /N —

o3 IRE R AGE e i Z A AN PER IR 2 — , Uk T

BRI AR AT BB o Tk Rt

AGE A AT fE 1 i #25 fi) w] A2 19 8 B A 3R B AT e

DI RHE o AWTFER KB CML K5 2848 A

T Z AR AR S, T RES A AR )

BIAFEA G, T CMLKFIFAS SR 5 5 1 ™

HFEEARDC, [R5 SR B A WSO AR REAS 14

b B — R R I, b i — B KA T

FEILIE CML K5 AR AT O = [E] A AR S
25 BTk BEE ARG G, APOE4 S50 BE P4

SRIEEAF T R BT GRS I 2R T AGE 7K

5RAE NI 22 (8] TC . 2 R O

(8% 3]

[1] XUM,ZHAO J,ZHANG Y, et al. Apolipoprotein E gene
variants and risk of coronary heart disease : a meta-analy-
sis[J . Biomed Res Int,2016,2016:3912175

[2] KOSMOPOULOS M,DREKOLIAS D,ZAVRAS P D, et al.
Impact of advanced glycation end products (AGEs ) signal-
ing in coronary artery disease [J]. Biochim Biophys Acta
Mol Basis Dis,2019,1865(3):611-619

[3] ZHONG L,XIEY Z,CAO T T,et al. A rapid and cost-ef-
fective method for genotyping apolipoprotein E gene poly-
morphism[.]]. Mol Neurodegener,2016,11 (1):2

[4] HOU J,DENG Q,GUO X, et al. Association between apo-
lipoprotein E gene polymorphism and the risk of coronary

artery disease in Hakka postmenopausal women in south-

ern Chinal ] ]. Lipids Health Dis,2020,19(1):139



41 & o

© 912 - Mo E R R R 20214F6 A
[5] BASTA G, DEL TURCO S, MARCHI F, et al. Elevated es[J]. Indian J Med Res,2010,132:363-378

[10]

[11]

[12]

[13]

soluble receptor for advanced glycation end product lev-
els in patients with acute coronary syndrome and positive
cardiac troponin 1[J]. Coron Artery Dis, 2011, 22 (8):
590-594

NAKAMURA K, YAMAGISHI S, ADACHI H, et al. Ele-
vation of soluble form of receptor for advanced glycation
end products (sSRAGE) in diabetic subjects with coronary
artery disease[ ] |. Diabetes Metab Res Rev,2007,23(5):
368-371

Wk WS, CTA FETREAR Bk e Al v A 7 AP 1 22 O
SREHURAE R SCR T ], E A2, 2020,40(9) :
1795-1799

TR B 2 D LA G A 2 D BERT 2241, R AR R
oD VR 20 2 S KR AR RE AL 5 56 o 22 20, o
e B Ui Bl ML AR DI 2 2 I A 7 3 e Mk 2 B
o RRENEE RIS SR TR ) ] R
7k, 2018,46(9) : 680-694

KOLOVOU G,DASKALOVA D,MIKHAILIDIS D P. Apo-
lipoprotein E polymorphism and atherosclerosis[J]. Angi-
ology,2003,54(1):59-71

DHILLON V S, DEO P,CHUA A, et al. Shorter telomere
length in carriers of APOE-g4 and high plasma concentra-
tion of glucose, glyoxal and other advanced glycation end
products (AGEs) [J]. J Gerontol A Biol Sci Med Sci,
2020,75(10) : 1894-1898

HOU J,DENG Q,GUO X, et al. Association between apo-
lipoprotein E gene polymorphism and the risk of coronary
artery disease in Hakka postmenopausal women in south-
ern China[J]. Lipids Health Dis,2020,19(1):139
RATHNAYAKE K M, WEECH M, JACKSON K G, et al.
Impact of the apolipoprotein E (epsilon) genotype on car-
diometabolic risk markers and responsiveness to acute
and chronic dietary fat manipulation [J]. Nutrients, 2019,
11(9):2044

ANOOP S, MISRA A, MEENA K, et al. Apolipoprotein E

polymorphism in cerebrovascular & coronary heart diseas-

[14]

[15]

[16]

[17]

[18]

[19]

(20]

[21]

LV P,ZHENG Y ,HUANG J, et al. Association of apolipo-
protein E gene polymorphism with ischemic stroke in cor-
onary heart disease patients treated with medium-intensi-
ty statins[ ] ]. Neuropsychiatr Dis Treat, 2020, 16: 2459
2466
CHAUDHURI J,BAINS Y,GUHA S, et al. The role of ad-
vanced glycation end products in aging and metabolic dis-
eases: bridging association and causality [J]. Cell Metab,
2018,28(3):337-352
ZHANG L, BUKULIN M, KOJRO E, et al. Receptor for
advanced glycation end products is subjected to protein
ectodomain shedding by metalloproteinases [J]. J Biol
Chem,2008,283(51):35507-35516
KALEA A Z,SCHMIDT A M, HUDSON B I. Alternative
splicing of RAGE : roles in biology and disease[J]. Front
Biosci(Landmark Ed),2011,16(1):2756-2770
OESTERLE A, BOWMAN M A. SI00A12 and the S100/
calgranulins : emerging biomarkers for atherosclerosis and
possibly therapeutic targets [J]. Arterioscler Thromb
Vasc Biol,2015,35(12) :2496-2507
DEO P, DHILLON V S, CHUA A, et al. APOE &4 carri-
ers have a greater propensity to glycation and sRAGE
which is further influenced by RAGE G828 polymorphism
[J]. J Gerontol A Biol Sci Med Sci,2020,75(10) : 1899—
1905
PENCINA M J,NAVAR A M, WOJDYLA D, et al. Quan-
tifying importance of major risk factors for coronary heart
disease[ ] ]. Circulation,2019,139(13):1603-1611
GUTIERREZ-MARISCAL F M, CARDELO M P, DE LA
CRUZ S, et al. Reduction in circulating advanced glyca-
tion end products by mediterranean diet is associated
with increased likelihood of type 2 diabetes remission in
patients with coronary heart disease: from the cordioprev
study [J]. Mol Nutr Food Res,2020:¢1901290(2020-06-
11)[2020-12-07]. DOI: 10.1002/mnfr.201901290

(W EH] 2020-09-13



