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[Abstract] Objective To explore the correlations between various cardiac markers and coronary artery calcification score
(CACS)and clinical diagnostic values of these makers. Methods A total of 70 cases of patients with coronary heart disease(CHD,
disease group) and 50 cases of healthy individuals(control group) in Guizhou Provincial People's Hospital from October 2013 to A-
pril 2014 were selected. The serum levels of 9 kinds of markers,including IL.-10, PAPP-A, HMGBI1, APN, 1,25 (OH), D, , HIF-1q,
1L.-18, MGP and OPN, were detected. The CACS of patients in the disease group was calculated by coronary angiography with dual
source CT. Patients were grouped according to CACS, including mild, moderate and severe group. The serum levels of cardiac mark-
ers were compared among these groups,and their correlations to the CACS and clinical diagnosis values were analysed and assessed.
Results There were statistically significant differences in serum levels of 1,25 (OH),D;, HIF-1¢,1L-18, MGP and OPN between
the disease group and the control group(P<C0. 05), And statistically significant differences were found in serum levels of IL.-10,
PAPP-A,1,25(0OH), D, , HIF-1a, IL-18, MGP and OPN between disease groups with different CACS and the control group. The
CACS was negatively correlated with serum level of 1,25(OH),D; (P<C0. 05) , positively correlated with serum level of HIF-1¢, 1L~
10 and MGP(P<C0. 05) ; there was linear relationship between CACS and 1,25 (OH),D;, HIF-1q, IL-18, MGP and OPN (P <C
0. 05). ROC curves showed HIF-1a, MGP and 1,25(OH),D; had relatively high value in diagnosis of CHD, the area under the curve
(AUC) was 0.826,0. 667 and 0. 616, respectively;the sensitivity was 73. 30% ,58. 80% and 48. 50 % ,respectively; the specific was
73.50% ,83.70% and 95. 80% , respectively. The AUC of joint detection of HIF-1as MGP and 1,25(OH),D; was 0. 845, and the
sensitivity and specific was reached to 90. 0% and 70. 0% , respectively. Conclusion ~The diagnostic values of a variety of cardiac
markers are relatively high. To strengthen the correlation study between cardiac markers and atherosclerosis and coronary calcifica-
tion might be benifical for promoting the clinical application of cardiac markers.
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H 8 » 5 .0 % (coronary heart disease, CHD) &£ ¥l & % 4
PO TEFRE CHD TR W Ww F1 2 & . CHD 1y 7 4112 Wi #
RIT A PR AL R AR SR E R A A EEE L B
k55 4k (coronary artery calcification, CAC) {E & CHD HY 3k
A A8 22— Lo B A B Al J2 e IR gl Bk ok A s Ak L X CAC 1Y
Kol i A2 W CHD i) — IR B Z A8 45T, W& B 2 R AR
W J L VF 22 5 Bl Ik ok R B A e 6 PR AR DG 1Y O JEE A A5 W A
18 TR % CHD 32 W 7 BOW%E & B 1 974l 7 3T
fliRf EEMEM . FMAZGEARES CHD M2l A H
W HERA 0 4E . B CT 4 52 AR50 4% 0 50 1 56 4R 3l ik 45 4k AR 4
(coronary artery calcification score, CACS) 5 fifi {1 B B (g =
AR B A AR, 14k CACS "] 4E 4 % W12 W fn sl CHD
FAFFERPEMFRARS . (R AR R A A B 5 RO E A
SAS WM, AR ARG, b AR SGERE T BN A E-10
(TL-10) , & ¥R A 2¢ 1M 3¢ % B4 A (pregnancy associated plasma
protein A,PAPP-A) {5 iE# % % # [ Bl (high mobility group
protein B1, HMGB1) | J§ ¢ & (adiponectin, APN) \1,25 — &3t
4k 2 D3[1,25(0OH), D, ] 6% % S N -1« (hypoxia induc-
ible factor las HIF-To) A4S 2K -18 (TL-18) (Jk 5t v- R A 47
ZA MR & 4 (matrix gamma linolenic acid protein, MGP) . & #f &
H (osteopontin, OPN) 9 Ff bR &5 87 ., 45 & I K 56 28 % 8 F1— %
AR RITEANTS CACS R R LU FH 5 CACS X R
BN BRE Y LA RE A S8 R AT 3 25 WD Rk S AR A AT AN
RS RLER B SR A 0 H L s BT IR A TR B AR BT
2 T AL I PR 12 W 97 280 % TR DAL 4 A B (8 09 A O 1 O
JIEHR 590
1 #MEFE
1.1 %R $E4% 2013 4F 10 I F 2014 4F 4 A ERMA
NREREOHRHMERE Y CHD S 70 FI4E Bk 4L, Kz iy
FAENRDA R RALCH RN B 7 D B2 Wibs i, H o 5
39 5. 4 31 M A IS 40~85 % . H(63. 4E8. H X . {dHEXT
RRZE R B TR0 5 JH 4 IR B 8 1 A R A A 1 8 1 it B AR A
50 i, 55 22 4l . 4 28 il 4FE Iy 48~80 %, FH(62.2E7.5) %,
PRI AR A 1 O OB (<C2 D e 52 XCIR CT 5 IR 3l ik i A4 A
2 [ I HERR B 2 RE AN 4 CBF /DN ERTE S /N T 90 mLL/min Fi i
WUEF K F 180 pmol/L) \ AT T BE A & [ R & & MR 2 3k 7% % i
(ASTOMNEMREILER ALD Y FIEWS%ME LEM
2 A5 IV AT I g R L B s RO JUL R T g
LR ZR BEPEHA A5 A% s 0 s R FR R B s B . WSO 9
SRS HE 2 1) i 0 W R B 25 TR R K UL 4 L, 23 5 1M
(SR
1.2 {X#5ikH  DNM-9602G R i 45 4 f1 DNX-9620 %
AL (AL BT B A B s AU2700 4 H 3 A 46 43 57 A % e 25328 74
(H A Olympus 22 ) 5 #5 b5 35 4y il B 5 55 W B 3 38 (ELISA)
A& R R 2 AW ARA A D s 3E SOMATOM Defi-
nition CT(f&[E Siemens 2\ 7)) o
L3 Jiik
131 — AR — BT8R AR R AU2700 £
B 3l A= A 3 A8 B TC 2 4k A0 R AT A I 5 AR 4 BRI B P SRR
i ELISA %t 9 Ff #r & % [1L-10, PAPP-A, HMGB1, APN,
1,25(0OH), Dy \HIF-10,1L-18 \MGP ,OPN]#F 47 %5 1 ,
1.3.2 CACS it %z BUIE CT 347 5 IR 3l Ik s 15 A6
A R Agatston 25 B IE I ik R AS AL By L 45
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A TR A BRURI Al A8 3 A 4 R 3R e s By L 5 AL B 4 = 5 Ak At
CT W X 5 AT AR B AL At A5 0 A S AL T AR T 1 mm? [ CT
KT 130 Hu, HH,130~<C200 Huid K 1 43,200~<C300
Huid # 2 43,300~<C400 Hu it A 3 43, =400 Huid A 4 41,
— 3 I S A SRR A B (EE R T AR S A
515 32 A e R 3l O 85 46 KL R4 1 B R %G A - Smartscore
(BRBD BN S 558 . M, 2% 36 EH .04 (AHA)
FI2E O R 2 34 4 (ACCE) 6 F CT #l CACS 720 il
A S BV TG B e B PR AR BT R A R AL IRE
VE B 92 9 21 J8 3 45 BRES AL BUAr 4 O 3 41, =400 43 ok B
41, 11~400 43 AP EEAL, 0~<T11 43 AR BE A,
1.4 Geitsahbd SR SPSSI8. 0 Fll SAS9. 13 Giit % {1t #i 47
Gt oM BT T R AT IE 2 40 A (i B R ) N 2%
St Levene 659 ; 718008 B 01 B8l & 43 2 3R0R , A ) FE 3R
o RS IR A T R DL T s SRR 4 1R) 5 1 EL AR
JH LSD-¢ 555, 22 20 [A] 1L B8R T B 1R 3R 05 22 00 175 TE S 43 A PR
M ST AEAS B AR A ¢ K 56 L AF 1E 25 B S RE AR HE AR F Wile-
oxon Bk Fl 6 B 5 X 4 (8] 22 S+ A 48 it B WY 35 bR #E AT
Spearman A 5 4341 F Logistic [l )3 43 87 5 £ il 52 il 3 L AE 4¢
FE(ROC) i £k 3 118 ROC i £ F 1 L CAUC) , TE i A7 5 9
G Rz W . DL P<<0.05 WERAGZIT¥%E X,
2 % e
2.1 TG PR AL BB Rl — AR AL AR KT L PR AT .
Bl s s B R L Z R A ST E L (P<T0.05);
FEAR G R B LR BB — e AR AL 8 45 L8R 2 R B B S i %
X1,

=1 MARKEL AR —EENIBIRK TR

.. A B4 USiEi ye P
(n=50) (n="70)
AR (s ) 62.247.5 63.448.7  0.562 0.621
R/ 2L on/n) 28/22 39/31 0.787 0.332
F LR (26) ] 12(24. 0) 21(30.0)  2.317 0.020
WA G/ 75 sn/ ) 9/41 14/56 0.530 0.818
IR TR @+ kg/m?) 23.5740.95  24.18+1.29 0.789 0.331
JEH E (s »mmol / L) 4.96+0.90  4.9940.88  0.545 0.807
=l @ s mmol /L) 1.5740.23  1.54%0.18  0.564 0.627
RN R @ s, mmol /L) 1.0940.09  1.01£0.08  0.435 0.877
RSN EE @Ls,mmol/L)  0.7840.12  0.8440.11  0.535 0.820
ALTZ+s,U/L) 2546 2749 0.987 0.124
AST(@=+s,U/L) 35+7 3645 0.345  0.906
JUUBF (G5, pumol /1) 98.8411.3  100.3+10.4 0.556 0.799
5 (Z s ,mmol /L) 1.790.18  2.1240.18  2.453 0.013
(@4 s, mmol/L) 1.32£0.13  0.98+0,21  3.576 0.009

2.2 WA EDKEHRE W4 IL-10,PAPP-A |
HMGBI1.APN /K- LA, 22 4 T g i 2 72 L (P>0. 05) 5 1fif
WAL g 1,25(0H), Dy ,HIF-1a,1L-18  MGP J% OPN 7K % It
B, % S G2 SL(P<0. 05) 5 5 4 BB 2H LA, % 20 1l
i HIF-1o 5§ MGP K FF i . 15 OPNL1,25(0H),D; K& 11~
18 KRR, W 2.
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*2 HMAEZHREWKFEIER (TLs)
i3 ., 1L-10 PAPP-A HMGBI1 APN 1,25(0H) 2 D3 HIF-1a 1L-18 MGP OPN
(pg/mL) (mIU/mL) (ng/mL) (pg/mL) (pg/mL) (pg/mL) (pg/mL) (pg/mL) (pg/mL)
pogiEE 6.3441.43 16.1443. 10 5.01+0.47 0.50+0. 20 90.72+37.16 29.27+14.01 4.44+1.59 62.46+9.84 60.60+5.06
AL 70 7.3345.26 15.93+3.98 4.88+0.58 0.45+0.29 58.64+22.73 56.55+24.97 3.32+1.76 77.53+£35.19 55.79+12.00
t 1.42 1.10 1. 40 0. 86 2.87 7.11 5.67 3.33 2.02
P 0.158 0.274 0.166 0. 389 0.005 0.000 0.001 0.001 0.047
£3 WRESEFERE CACS BE EIREMAT L (7+5)
a5 . 1L-10 PAPP-A HMGBI APN 1,25(0OH)2 D3 HIF-1a 1-18 MGP OPN
(pg/ml) (mlU/mlL) (ng/ml.) (pg/ mL) (pg/mL) (pg/ml) (pg/ml) (pg/ml) (pg/mlL)
SR 50 6.3441.43 16.1443.10 5.0140.47 0.50=0. 20 90.72+37.16 29.27+14.01 4.4441.59 62.46+9. 84 60. 6045, 06
P
2R 25 5.6943.06 15.37+4.28 5.02+0.72 0.4620. 29 56. 80423, 39 * 52.12+25.82 3.15£1.60 62.53425.23 52.36410.74*
R 25 5.8842.93 17.76+3.18* 4,89740.58 0.49=0. 35 64.20430. 29 * 51. 06420 44 3.6241.59* 74.90£28. 41 % 55.55+12.58
HE 20 11.58£7.39% #A  15,03+3.90* 4,7740. 44 0.37+0.16* 57.22437.16* 70.29425,18* #4 4,0341.47* 98.164+42.54* # 59,3849, 25
F 12.73 34.26 1.16 1.31 10. 55 22.16 5.69 10. 28 5. 34
P <20.001 0.012 0. 330 0. 280 <20. 001 <20.001 0. 001 <20. 001 0.002

*P<70.05, X IRAL L 7 . P<<0. 05, 5 S 4L B AR % LU & - P<<0. 05, 55 S 41 v J3E A0 3 L

2.3 WA SPINHARIE CACS BH HhREW KL X

2.5 MERE

Pyx; CHD )12 Wi i

2241 1,25(0H), D, .

A5 EWA AR CACS W41 A 1 5 HMGBL 5 APN 7K
HAS . 22 B TG4 2 L (P>>0. 05) ; Il i TL-10 . PAPP-A |
1,25(0OH), Dy, HIF-1a, 1L-18 , MGP,OPN K ¥ [L %, 2% 5 1
AT R L (P<<0. 05)  Horp, 5 95 20 J A0 I v 110,
PAPP-A APN.1,25(OH),D, ,HIF-1a, 1L-18 }2 MGP /K,
WS O I Y PAPP-AL1,25(OH),D, . HIF-1q. IL-18 , MGP
% OPN /K, 5% 8 g % 1 5% 1,25 (OH),D, . HIF-1q &% OPN
TRV IR 3, 25 5 39 Ga it 2% 3 L (P<C0. 05) s i 41
iR MY 1L-10, HIF-1a 2 MGP 7k V- 555 8 3% i, %
S Gt L (P<<0. 05) , M 2 75 41 P FE 28 3 45 A ik 1 K
FHRERE LR, ZFH RG2S (P>0.05); F k4l
A BEMF L-10 & HIF-le KFESPhERELE.Z5Y
B Gt %E L(P<<0.05), L% 3,

2.4 CACS 545 5 35 9 i 15 /K B9 A0 &0k 2 [ F 43 87 &
Spearman A%/ #F & 7/~ » CACS 51,25(0H), D; 7K 3 2 171 4
X (P<C0.05),5 HIF-1q.IL-10 & MGP 7K F & I # % (P <
0.05),5 PAPP-A HMGBL ,APN.IL-18 } OPN /K 1B &8
A PE (P > 0. 05), Logistic [al 4 4 #f & /~. CACS 5
1,25(0OH), D, \HIF-1¢.1L-18 . MGP K& OPN 77 7€ W & i 28 1
KR GHMR B YL RRNHE (P>0.05, ILE 4,

*x 4 CACS 5 &frFE W i iE 7k F B9 X 1% & B3 45 47

Spearman A 3¢ 43 #7 Logistic [A] 15 434

REY
r P B P

IL-10 0. 40 0. 00 1.42 0.23
PAPP-A 0.28 0.19 0. 82 0. 36
HMGBI1 —0.18 0.22 1.91 0.17
APN —0.10 0.42 0. 64 0.42
1,25(0H) 2Dy —0. 36 0. 00 5.61 0.02
HIF-1q 0.37 0.02 24. 44 0. 00
11.-18 —0.12 0.43 6.33 0. 01
MGP 0. 46 0. 00 17.12 0.01
OPN 0. 26 0.06 5.92 0.02

HIF-1¢.1L-18 .MGP } OPN 5 iz & ¥ 1y ROC ph 4 31 &
AUC. B2 Wi 5 3% 5. HIF-1a. MGP J 1,25
(OH),Ds %12 Wy CAC 15 AUC K, 12 W h H K @, H
HIF-1a (412 Wi B 08 T HABFR & .

x5 HEFREYX CHD WS M &
Ky AUC Wi RGPE FRRE YOU(’len
%) %) Eig 14
1.25(0H).Ds  0.616 70.77(pg/mlL) 48.50  95.80  0.430
HIF-1« 0.826 36.53(pg/mL) 73.30 73.50 0.517
1L-18 0.293  8.46(pg/ml)  7.70  100.00 0.077
MGP 0.667 70.69(pg/mL) 58.80 83.70 0.425
OPN 0.382 63.79(ng/mL) 53.30 76.10  0.294

2.6 HIF-1a,MGP } 1,25(0H),D; B4 % CHD #i2
With . 4 77 L, HIF-1a . MGP & 1,25(OH),D; 3 Wi 5
B AUC Bk, DL B3k ) 3 T AR & 4 19 32 W B (8 340 > B
P20 = BEA R 1 ROC #h4k, AUC Jy 0. 84, Youden #§
Bl 0. 60, AR AR T 4 0] 35 2 90. 0% F0 70. 0% . T
X HEZH B s A e B L b B LR AR CHID 12 W FH 1 28 45 )
2 0.56.0%(14/25).84.0%(21/25).95. 0% (19/20) , 22 %A
Beit2p 78 L (5 =77.80,P=0.000),
3 it it

— 5 T B 1) 56 AR B Ik ok R B Ak BT 7 Az 4 Ak BE P L %I R
AT — 5 W B A T . 5 1k ) i s i Db BRI R T L
P9 2% A AL 48 B o o 85 10 B 43 T R S P b T Bk R 4 o e Ak
B 78 W AEAE - & 85 Ak TR 3l ik of #F Al 0 A7 76 19 A Be 4 4
K. HAuP 80 ELASFEQFE AR, HE,
FAR 2EBORAEAE B A WD B HE A 157 55 ), el bR 3 ik ots B
i £ 95 A PR BE R BN I R UL, BB BRI . Bl & T
T AL 1 2 3T G A RN T 2 L TR B ik N TR & 2 TR A 4
JEE Y AT A BB I 1) 45 N 2 . T 4 B B vT BE A B o
AR FEG AL X B BRI ARy B A B, 5P BT A BE Rt AR 2
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h 5 52 6 JBURL 7 088 B IR TR = AR DB B B A AR M R AR 1 1Y
AR, WR 2 5 T LS 30O S B il A T L S AR 0 B gk —
P K. CAC WIE it B a2 — A 58 & B AR I 72
R— AN ZFHLHI S50 3 sh 0 T E 4 Y e R 3h bk o A
T8 Ak B BT B i AR s A — A 5 B RN TR A Sy AR B Y 2
PAEE I E S P A

IL-10 B2EA ZmEAYEENEEMHEF MESYS
TR LA R R R R R R AR E A A B
A S A0 i Bh Ik S B AL BE B B FE 0. PAPP-A & —Fh 5
98 55 3R R A A TR AH G 19 43 2 B I R S 0 R IR Bl Ik
SR RE BE AL SE S AR e M RE o BRI R A K E T RGOk R
VEF S 76 51 Jik ot A B8 Ak 3hF Bl 24 % 1 457 R A 0 i A4 v i T A
FHEY . HMGBL J2& M40 A% v 48 20 0 — R 2B (st L ml DA
A - 20 i SR A e G A R SR P T L I 2K HMGB1 K
S50 I B 9 0 1 IR DM 560, APN 2 i 7 4
JEL AR S 1 4 B VAR L 5 e bR B ik o e IR I 2R KT R i
PIMI %, J& CHD %% 19 ab 7 fa B B %, 1,25 (OHD, D, 2
YAz 3 D A E RE Y R AR B AR R 5% 0 9 8 KT,
1,25C(0 ), Dy BRIA A P9 55 85 7 5 40 7.0 L R A
BEEAEMIGERTIIE A 1,25(OH), D, = 7 K & & 1l
JE.CHD R U YR 4 fa B M3 . HIF-1o 2 — Fi B 145 Bk
SO 28 1 4 S M R s R 23 5 O I A T O UL 446 0L R A
2T N A, B ) O /0N AR O5E T AR Bl Ik S R B Ak sk Y
TL-18 & —Ff 2 e LA 28 S IR 35 1 BURAR RE . 35 4R T 5%
F W] IL-18 2 Wi 2 ik 306 B B 1k BE B e e v M Fidn R ™
AT DL 32 i A8 T UL 44H P B A A R 2 3k ik IR 4 J AR Ll
HiES TRy FHMEE T 1™ 4 2 5 30 ks #0105 ey
M RMER L. MGP 12 &7 5 M4EE F KR i & k-
RIEAERBILMAN TE A Bl 58 M5 TR R
G W T 240 i 43 1 A A AR S A A R 5 T A R L
AL 4G B A 0T, [, MGP & (3N £ B4k 5
PR B RS Ak 1k 5 9 5 R %10 . OPN {1 Sy — Fh 8 22 1 2 fig
P B R B 2 19« S0 AT SR RS UE 328 AR AEAE T Bl Bk AR A A
BEHe i, 0] A 5 AR B Ik i 5 A e,

TEARTFG B, ML HMGBI, APN 7K 5 78 4 BB 25 5 ¢ 9 2
] ARSI CACS 3 5% B4l v] HL 45 . 2 R LG 8
M(P>>0.05) . B iX B IR :E ¥ 72 CHD 1912 Wi il CAC 19 Rif
Rl HEE A 5 — £ 058, R CACS B # 5 %t IR 41 i 7
IL-10.PAPP-A.1,25(OH),D; , HIF-1¢.IL-18 . MGP % OPN
KL 25 S 3 G20 L (P<C0. 05) , 1 4% Fh b 75 9 7
7 [R) 4 16 4 B0 0 (S — B 2 45 4L 17 22 S 3 R B W ) A ik )
4 PAPP-A HIF-1¢.11.-18 MGP J% OPN %, % IR 41 5 52 95
4] 1M 3% 1L-10 ,PAPP-A HMGB1 & APN /K i, 2 51
Gt X (P>0.05); Mg 1,25 (OH),D;, HIF-1¢, I1L-18,
MGP J OPN 7K HL B, 22 57 36 S i 2 2 L (P<0.05), 3
A g 55 AL 48 AR B T 2R 2 i e AR 3l fik ok R B Ak 1) AH 56 s
B HAE R % 5 55 8 U AN TT 4y . PAPP-A R TE 5 1L
T T SO 2 {ELJ A 4] B RT3 B — S A I R R S X
RS2 T PAPP-A 5BERAZH R 24 ., 1,25(0H),D;
FES 5 ANRSPEAH 58 TR BRSO R % DL S AL
WM AE - B R XS RBH S BAR, &
ROC {144 #7, HIF-14.1,25(OH), D, \MGP 3 HifrE B4
AT I PR 12 W (8. B HIF-1o (1912 W0 (8 & T H Al AR 2
YA, B 3 TURR AR W B A R T AT X R W] CACS /B 3% k17
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W W, M 5E PR 2 A A0 RIS 2 A 2 R, CACS 5 1, 25
(OH),D; 2 A%, 5 HIF-1¢.1L-10 . MGP 2 A6, 5 1,
25(OH), D, \HIF-1a.1L-18 } OPN fF LM X R XM T
LRI ED GRS W . (0 LR AR B e B T LU R
PGEE R L 5 B — 2D B N DA IR E . R R BT 2,
B GE M TL-10 7K T 78 5 056 41 7 3 A0 8 5 0 IR L s 4
RESEEEAMILE, Z5WASEE X (P<<0.05, A
CACS 5 IL-10 K V2 IEM G . XI5 IL-10 4 3 7E H A
F G o AFRARTESE 8R4 BRAL 5 920 417 TL-10 /K g
ZRHG 2T L (P>0.05), /] fig 5 IL-10 A 1E A .
it 4545 4k T AE SR K TL-10 23k A, [A) Bl 5 9 TL-10 #ff 52 R
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