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(7 E]B#M IR ERE L. LB EA-1 (MCP-1), THiETAIMEILEF (RANTES) AY7ZE{L,
BT A e K P Ve . F7iE AR EE 3000, A b Ak kSR A AE (ACS) 4 (n=180) DI K FaE Y
DZEF (SAP) 41 (n=120), BYIAIE# 2R F 605 %t M4l i ikahlikiiss (CAG) Kz, ﬁﬂtﬁjﬂﬁﬁ*ﬁﬁ
R I GenisinPF 43 WAL, BEEK S 100 RANTES . MCP-1VR B, e OO 2L BR i 2 Bl PROvE J8 35, 47 137 2 7 260 Wl
BRI (OGTT), M MUkE 5 RANTES . MCP-171 54k 20 ks 28 1 AH e e, 45 8 (1)ﬁ@ﬁﬁ&%‘wfﬂ‘mﬁi#%%‘70.7%,
BFEIRIGZA RANTES . MCP-1if¢ B 8 25 5 TR Y S2 B8 OF # IMUBE 2 ( 4] Fe 4848 AP < 0.05 ), (2) RANTES, MCP-1
5 A AR DG 43 BT R ARANTE . MCP-15 IfiUH &2 1 3 IEAH G, (3) ACSHYRANTES ., MCP-1¥k JE i 3 =i T SAPA )¢
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Correlation of impaired glycoregulation and serum level of RANTES and
MCP-1 in patients with coronary heart disease

YANG Lixia", GUO Ruiwei, SHI Yankun, QI Feng, XU Anfang, YE Jinshan
(Department of Cardiology, Kunming General Hospital, Chengdu Military Command, Kunming 650032, China)

[ Abstract] Objective To investigate the changes of blood glucose, regulated upon activation normal T cell expressed and
secreted (RANTES), and monocyte chemoattractant protein-1 (MCP-1) in patients with coronary heart disease, and their roles in the
incidence of the diseases. Methods A total of 300 patients with coronary heart disease who underwent coronary angiography (CAG)
in our department from January to October 2009 were divided into 2 groups, acute coronary syndrome (ACS) group (n = 180), and
stable angina pectoris (SAP) group (n = 120). And other 60 healthy individuals who received CAG during the same period served as
control. The severity of coronary lesions was analyzed by CAG and evaluated with Gensini coronary score system. Serum levels of
RANTES and MCP-1 were detected with enzyme linked immunosorbent assay (ELISA). Oral glucose tolerance test (OGTT) was used
to measure the blood glucose except for those with identified diabetes. The correlation of the 3 indexes with coronary lesions was
analyzed. Results There were 70.7% coronary heart disease patients identified with diabetes mellitus or pre-diabetes. Those with
identified diabetes had significantly higher levels of RANTES and MCP-1 than those with impaired glycoregulation and normal blood
glucose (P < 0.05). The correlation analysis showed that blood glucose was positively correlated with serum levels of RANTES and
MCP-1(r =0.69, P <0.05; r=0.61, P <0.05). And also their levels were higher in ACS group than in SAP and control groups (P < 0.05).
Multiple stepwise regression analysis indicated that the stenosis of coronary artery had a positive correlation with RANTES, MCP-1,
blood glucose, and low-density liprotein cholesterol respectively, and a negative correlation with high-density liprotein cholesterol.
Conclusion Impaired glycoregulation is positively correlated with RANTES and MCP-1, and they are involved jointly in the
incidence and development of coronary heart disease.
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(atherosclerosis, AS), HHI—ZB0ANRAENLTZAS
g 3= B AE P, R 4N B £k 2 11 -1 ( monocyte
chemoattractant protein-1, MCP-1). 1&{kT4if a1k
[A¥( regulated upon activation normal T cell expressed
and secreted, RANTES ) A{UJ&AS T 24 il —
AL TE AN L R AL -, WS G B
TEBCH SE BN Y T iR sh ARtk e o [ Mo iR
IAENE PR POt e vl R FEEE VR T, w2
RUBE PRI S LT e (0 i Jre it e it d 25 0 ok
I AT LA i 175 1 B L PR s sl 0 1 32
A8 R IR B A 247 ) fig A5 Gl 2 MCP-1 |
RANTESEAL A T8 8 3 s AS K 2L S IR 5l ik £33
A1E (acute coronary syndrome, ACS ) Sh3it b it %
JiE S, 5 RS B R 54 T BV E IR S bk =4 H Fi T
ANEFE . NI, AWFFEN m M AMCP-1, RANTES
HaA R -5 SR S0 ko 72 A L TR A e PE A TIIESE
BETREIC S 5 % 5 MCP-1, RANTES# LA 776 ik
kg2 i VR

1 MHxEFE
1.1 #BRs%

WEFE20094E 1 2210 7 IR ZE X B WG B2 e I
BNBHMERL TR S ki (coronary angiography,
CAG) HJEH&360f, 43 FACSA (n=180f] ). FazE
U239 (stable angina pectoris, SAP ) #H (n = 1204 ),
FANAX IR (n=60f] ), ACSZH ALHE 2 MESTE
e BLO U ZE60 M | ST B4 & B0 JILEE 5L 60151
TR R0 BUR 6011 o X BEZH S CAGEE R IEH & o
ACSIZWI 75 & AHA/ACCIZ Wi brifE, HZ4CAGK: #
Z /DA — H MG E P R =50%, AfeE R
S 2095 ) [R) B A 7 CT 5 R B0 ik I 78 1 A5 A 4 7
AR R AR BER ( CT{E/NF50HU ). HERR & I 2tk ki
R A T LI A B I R ZE R . ™
FEIFEREA S B, A S RBEPNN . B i A i
1.2 F&

121 WARE  BETERZSMEI2h, HEEE IR
Jsb bk 1f3ml, 3000r/min 5.0 10min, 43 B9 1L T
—80°C VKAH R A7 M o [ B 23 JiE R St g Jok i FH 4 1 5
HEARASGI 22 B | IR [E B ( total cholesterol, TC) |
i % B IR # (A H [ B ( low density lipoprotein
cholesterol, LDL-C) . m#EIE&E FIAEEE (high
density lipoprotein cholesterol, HDL-C ) A H i =g

(triglyceride, TG ) ZA4:1k$E45 .

1.2.2 sbRshlkiEse  RMJudkinsik . Ik ok
75 T B R ] Gensini PE A0 AR v« B2 <25% M1
4%, 25%~50% 4243, 50%~75% K44, 75%~90%
h843, 90%~99% K164, 100% ( [H1%E ) 3247 ;
ANTA 1 BOEAR SIIKIT 5 R8T T x5, TR S30E
Bt x25, FEIx15, B x1, FH—-XMEx1, &
T x 0.5, ZEE S B x 2.5, S B AU RS
Bk A <1, JEMSE x05; AEE. . mBH
JERESCY x 1, &P A5y Ry 22

1.2.3  MBEE A VE300M5RE.Co 3, BRI
Wbl R B4, IRHATOGTT (ACSHi 173 Be5 H
W TE AR e AT ), MRS IE B ( fasting blood
glucose, FBG) K OGTTik e 2hif /K F-, H451999
AEWHOR IR 12 W br U , K BT A 93 1] 43 S i R 41
(A5 REA C IR 2 Wil IR . FBG=7.0mmol/L,
OGTTi e 2h i B = 11.2mmol/L ) BE i 35 2 31 2H( 42
#5FBG = 6.1mmol/L{H < 7.0mmol/LE{ OGTTi& 4 2h
IfFE = 7.8mmol/L{H < 11.1mmol/L, 3 /& P35 T i 4E
— Tl PSS AL ) IR K 1 AL

1.2.4 RANTES. MCP-1#{k N 7l & R H
ELISAR: N E RANTES . MCP-1#a1k A 1, 17 &1
HRIEZ IR TG BRAF], BeAE 2D B B )
UL BT,

1.3 %itam

FHSPSS115GE TR/ 43 0, IEAS S AT T ok
HXtsFn, Z4HZES HBERHAVONA (HRHE
TN, FULRIPIP R g% ; RANTES,
MCP-1& 1k A B ifAf 55t 4R 3l ks 25 ¢ 2 R FH 2T
[B1)9 5041, RANTES. MCP-L#a{L A 115 IR AH & 1
MM, P<0.05 0SB 51275 X,

2 & B
2.1 BRBEEERL
300 B2 T Lo BB L OGTTIREG , A6 i M b
PRI 5835 18541, WHIR T S #2741, MEACIHT SR 1)
B O R B 70.7 %,
22 hBEHFAS5RANTES, MCP-LRE® £ &
BiERA L . BT Z B FRANTES . MCP-1
WY B 5 TIEW M4 (P<0.05) , HHEER
Jog L BOHE TR T 2 P AL M i s i (P < 0.055 1) .
AP BN, RANTES MBS IEAH5 (r=0.69,
P<0.01); MCP-1t 5 ift B¥ S IEA1¢ (r=0.61,
P<0.01) ,



DiEEZFELREHRRLE 2013F3328H 125 & 3H  ChinJ Mult Organ Dis Elderly, Vol.12, No.3, Mar 28,2013 - 203 -

F1 BERHUFREESEEMEEHERANTESIIMCP-1RE

Table 1 RANTES and MCP-1 concentration in different
groups (ng/L Xz£s)
205 n RANTES MCP-1
1EH I 20 60 170.06 + 12.50 116.37 +7.95
ViR E 27 186.77 + 17.60 125.68 + 12.68"
Wi IR g4 185 228,57 +2455%  156.48 +17.10™

i MCP-1: HuZgifiitafk 8 11-1, RANTES: #&fL T4 1k K
To HSIEHWYLIE, P <0.05; SRS 2 W4l 4L, *P < 0.05

23 RUHHE AL RANTES, MCP-13K E o H 44X,

WIARG X £

ACSZHRANTESHIMCP-13 i @ 2 5 T-SAPZ &
IEH XA (P<0.05) , ACS4IFBG. LDL-CH# ¥
25 5 T SAPA K I H 4 R4, ACSHH IHDL-CH
T 5 2540 T SAPAL S IE # X HRAL (%2)

PLSEEAR 3 ks 25 Gensinid B4y i A8 &, LA T
mHEHENAERBETZOELSEH SN, A
RANTE., MCP-1, FBG., LDL-C. HDL-CTL N %
PEABIT R, 4550 8/RMCP-1, RANTE, FBG.
LDL-CHj 5otk sl bk pe 7= A S IE A 2C, HDL-C5 %
RENWKRAEFEE A (FR3) .

3 i #

SEE O SR R DR DG , — 7 TR PR A2 e O
JRIIAEFERE , o5 — 7 TR 7 0o B v A7 A A IR
S O 1 52450 FR A TN 30011 28 SR 5 ik i 5 A w2
WA S UG R B A T TR S OGTTHR I, , WA I S 3 191 %
o e B R LB 70. 7%, B S IR T O i
(1) KA L0 . RANTESHIMCP-1i#a 1k K 7 1E b
PRI S T R T AT, XRG4 al ik
IR T B (0BT 2281, RANTESHIMCP-17E8E JRI 4.
BEVR T SZ A 55 I IR Bk B i v, b —2
XTI S5 RANTES  BH 5 MCP-1IAH G HE A e 1
RANTESHIMCP-15 M bt 2 IEAHOC, $2- Witk
DK~ 55 0 PR 2 9o 5 DI ARG o

43 HrRANTESHIMCP-1 5 a1k K 178 T 0 45
2H KR BRZ B] i A8 1, 2528 7R ACSHI R SAPAL T
SAPH AL IE X B Fhm, 1b% . RANTES. MCP-1

ErE RSNk He s BRI S IE ARG . $27RRANTES
FIMCP-1P Ffi A1k PR 172 5005 S ACSI &9 A B
SRR, EAMIFIE R RRANTESFIMCP-13 i Y A8
b5 ASHEE A S PR IARCM, A, Fuchs%P)
& BB A L ER 13K MCP-1/K -5 54k sh ik
BEHL A g7 BRI o B2 A DG . TEACSHY Bl Fi
Gy BES R MR F R T A 1 S R, SR
JREH -9 ( matrix metallopeptidase 9, MMP-9 ) /ZH
ZUN B F (tissue inhibitors of metalloproteinases,
TIMPs ) ZK-F-B A Ay S — Tl s W66 Jo o3 e AU AR A 3]
SRR, MMP-97K- TH ke 5 | RS 27 4 B 1
HSHACSHIE A, BRI EIEsE T 5 s &
HESE AL 2P W) 2ok B BT NF-«B I 3235181, Mezzano
250 3o S e AU 2 KR 238 2 B, NF-xB AL
T A ERANTESHYZ RGN, H NF-«BIE 1 (143 i
RANTESHZ A o LiuZ % MMP-9/TIMPY1E
FH K 40 -RANTES Hit 44 (1 T L 7E B BF 58 4iF 5%
RANTES 5MMP-9& IEAHG, ZH5HIRANTESHLA T
Tl J5 MMP-93& 1k /KPS B 0855 , AR SN TG sl A5 31 B
Bl Hi, RANTESH] fEl i i i B/ w40
JiEL 1 I MMP-Q ) 43 WA R i LG M, e 0o T R
ACS Y & T I B AT 38 2 NF-xB/RANTES/MMP-9
SR AR IR,

MCP-1 /2 i .0 5 AS 4 HE S I 4 5 1 24 b B A% /
B A i R e e 7, LI P% Bt 12
TEAE PR BB 3 11 TP MCP-1K B B 7, HoR
MCP-11] R 5 | LW FR o £ 5 I 45 B 405 1) R A R o
SunZE 001 B MCP-1 AT R 41 F 41 FA o 4 2 1R 41 i 1
% 28 ASEEHR I 47 o) 38 G i S A AE SN, AT N
LR R BT E N . B P B BT 5T 5L
o I R LM 6 Ak 28 7= m] DA | e 200 i P 24 584 ) %
1% 25 13§ ( mitogen-activated protein kinases,
MAPK ) ZZH5 B 3 B BTG, T MAP KO 4 it 4 2 =X
Y R F % & 711 ( stimulatory protein 1, SP1) |-
Wede 50712, SPLE—Fh i A7 3k (0 4% i sk 3% I
FU AEMCP- 15 3y 730 4 X _E AT SPLRF 545
A HGCE, SPL it 5 MCP-1HE K %% 5% i/t vt 455 [X.
HIGCELE S, WG MCP-1IL [N (e s G 1 . S Tt

£2 BLIHFEEBRANTES. MCP-1RE K54 LIS HR bLER

Table 2 RANTES, MCP-1, GLU, LDL-C, HDL-C in different groups (Xxs)
4151 n RANTES(ng/L) MCP-1(ng/L) FBG (mmol/L) LDL-C (mmol/L) HDL-C (mmol/L)
EFA 60 162.06 + 13.15 112.52 +9.95 4.89+0.77 2.53+0.25 1.40 +0.33
SAPZH 120 199.77 + 22.2" 127.24 + 14.53" 6.25+1.83" 2.79 +0.38" 1.27 +0.27"
ACSH 180 22257 +28.55™ 149.47 + 18.10™ 6.98 +2.19" 2.97 +0.35™ 1.12 +0.13"

W SAP: RUEMLLZUE; ACS: SMENKZRAAE; MCP-1: HAZAiigfafb 8 (-1, RANTES: {HT4i & LE F; FBG: 255 bk,
LDL-C: % i (B FE I, HDL-C: W25 B R A IHF R . S5 1E W 4 HE, "P < 0.05; S5SAPHL#, P < 0.05
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Table 3 Relationship of Gensini score with the risk factors

s B SB t P
MCP-1 0.95 0.62 13.90 <0.001
RANTES 0.65 0.72 9.86 <0.001
FBG 1.39 0.10 1.97 0.002
LDL-C 18.43 0.24 6.02 <0.001
HDL-C -21.87 -0.27 -4.41 <0.001

TF: MCP-1: Btk H-1; RANTES: iH/L T4 #1L A
T FBG: % IR 1A, LDL-C: {IR% BE A5 & (AL [E i, HDL-C: W%
S i 2R I

Z K CCR2%E 4 I &
A, MCP-lMﬁ%
5 5tk

= 1 MCP-13 3 5 H 4F 7
MMP-9% Z Ff [N 115 fL 115,
A] HE I8 1o 5 A/ MAPK/MCP-1/MMP-9 8% 1% 2
O L HAEACSHI &5 o

R, BEARE S X a0 Y R A B
AT B FE R B R 1 5 S RANTES . MCP-1ifil
WERVIXR, ZHMERN, S 55600

JORACSI R . KR,

[ &% it )

[1] Presentation of Novartis Satellite Symposium during ESC
2004, Munich,
international

Germany and Poster on the 1st

prediabetes and metabolic syndrome
congress in Berlin. April, 2005.

[2] Lucas AR, Korol R, Pepine CJ.
atherosclerosis: some thoughts about acute coronary
syndromes[J]. Circulation, 2006, 113(17): €728 -e732.

[3] Herder C, Peltonen M, Koenig W, et al. Systemic immune

Inflammation in

mediators and lifestyle changes in the prevention of type
2 diabetes: results from the Finnish Diabetes Prevention
Study[J]. Diabetes, 2006, 55(8): 2340-2346.
[4] Canoui-Poitrine F, Luc G, Mallat Z, et al.
chemokine levels, coronary heart disease, and ischemic
the PRIME study[J]. Neurology, 2011,
77(12): 1165-1173.
[5] Fuchs S, Lavi I, Tzang O, et al. Intracoronary monocyte

Systemic

stroke events:

chemoattractant protein 1 and vascular endothelial growth

factor levels are associated with necrotic core, calcium

and fibrous tissue atherosclerotic plaque components: an

(6]

[7]

(8]

[]

[10]

[11]

[12]

[13]

[14]

[15]

intracoronary  ultrasound  radiofrequency
Cardiology, 2012, 123(2): 125-132.

Zhang H, Park Y, Wu J, et al. Role of TNF-alpha in
vascular dysfunction[J]. Clin Sci, 2009, 116 (3): 219-230.
Mezzano S, Aros C, Droguett A, et al. NF-kappa B

activation and overexpression of regulated genes in

study[J].

human diabetic nephropathy[J]. Nephrol Dial Transplant,
2004, 19(10): 2505-2512.

Liu YL. Effects of metalloproteinases 9 and tissue
inhibitor of metalloproteinase on airway remodeling and
the intervention effect of anti-RANTES antibody in rats
with asthmal[J]. Chin J Clin Pharmacol Ther, 2008, 13(9):
134-142.

Li Q, Zhang Z, Du R, et al. Association analysis between
endothelial function related factors and coronary artery
stenosis degree in coronary heart disease patients with
type 2 diabetes mellitus[J]. J Pediatr Endocrinol Metab,
2012, 25(7-8): 711-716.

INFIL, BhOCsE, BB, AE. O R AN A 58
R A0 A S R 53 A 55 103K 5 A% A RS R 2R 1 1Y DG R D).
B ERE R A2, 2012, 32(8): 1157-1162.

BAE T, XBARmE. P38 R ENG LI M X HBZY-1R
JI5% 41 e 2 15 NF-xB FIMCP-1 R 45 [3]. 4 P 43 3%
447k, 2008, 6(24): 31-34.

Ryu S, Zhou S, Ladurner AG, et al. The transcriptional
cofactor complex CRSP is required for activity of the
enhancer-binding protein Sp1[J]. Nature, 1999, 397(6718):
446-450.

Kao YS, Fong JC. Endothelin-1 glutl
transcription through enhanced interaction between Spl

induces

and NF-kappa B transcription factors[J]. Cell Signal,
2008, 20(4): 771-778.

Zu L, He J, Jiang H, et al. Bacterial endotoxin stimulates
adipose lipolysis via toll-like receptor 4 and extracellular
signal-regulated kinase pathway[J]. J Bio Chem, 2009,
284 (9): 5915-5926.

Werle M, Sclma LU, Hanna K, et al. MCP-1 induces
activation of MAP-kinases ERK, JNK and p38 MAPK in
human endothelial cells[J]. Cardiovasc Res, 2002, 56(2):
284-292.

(%4 ARIE)



