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- U IfiL B HEAE -

W FE R AR K46 F -15 ( GDF-15) |
LA G . PR H -70 (HSP-70) 5
ST EE S E AR i

EH¥ HEE Fral LA A A FE4E RAEE kEH

M

(=] B Z2MEPkgE &1 (acute coronary syndrome, ACS ) 5 i i 8 45 1M 4 K 431k
[FF -15 ( growth differentiation factor, GDF-15), JLZSMilE (& LIRR . EHEFLREK. 2K
it ). #YRTEHE I -70 (heat shock protein, HSP-70) BYAHZEME M, FoiE  BURITZE BE R &
LR 2016 49 H 10 H E 2016 4E 10 A 10 H ACS #3540 ), %t MELH B BER B 40 1, 4>
BRSSP WRMREE . KIS IR AR B L R MRS . BRI . R R Ak (HLR
B TR, SIHEE . R SE IR b, SRR HEEaER) B, e
1% GDF-15. JLASB M (B LR, S LRE. 200 ). HSP-70 KF. LUk 28 32 5k
K Gensini BUFEMN KB RERE . GiiT40 TR SPSS 17.0 Zei T 4kd:, TR BERILIMEL + brife
% (xks) FoR, HERLIBIERAE 2 R, THR TR BRI ¢ K656, TTHECRRR
x> K, 5B GDF-15[ (21.94 + 14.23) vs. (7.06 £ 5.53), P=0.007]. JLZSW Bk [ (46 592.15 + 30
931.27) vs.(5 507.14 £ 2 083.28), P<0.001], HSP-70[ ( 369.56 + 300.44) vs. (107.76 + 54.23), P<0.01]
M5 K38 T X R 2H . GDF-15 I35 7K F- i 4 A% %5 Gensin FR43 >40 4320 %5 <20 4320 W] W T i
[ (324.27 +198.81) vs. (77.43 £ 699.22), P=0.035], LA HAS >40 204 ILTE ILIS B K SE 55 <20 4
WA [ (18.71 £7.32) vs. (18.6 £46.1), P=0.017], 2 3¢ Ifil 559 25 20 %5 X3 I 4595 28 4 GDF-
15 7K B S THEn [ (618.40 + 434.42) vs. (292.07 +219.65), P=0.033], it U2l B s bR
GDF-15, JLZEm i ('8 LRRE . EHE LIRE . Z B8 ). HSP-70 Bl 385, GDF-15, LA (&
ERRFE. PG LR 208 ). HSP-70 7 LIVEN ACS BB BIHUMAE bR, 5 m ko A8 ™ o A2
A

[ R8IR ] B s A RMEE T -15 5 LA ; BIRTE M -70 5 S ikes G1F

Correlation analysis of stress indicators of blood growth differentiation factor-15 (GDF-15),
catecholamine, heat shock protein (HSP-70) and acute coronary syndrome Li Shuoshuo, Han Guoxin,
Jin Hongyi, Kong Lingjie, Chen Yue, Dong Hengjuan, Li Tanshi, Zhu Haiyan.
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[ Abstract ] Objective To analyze the correlation between acute coronary syndrome (ACS) and
stress differentiation factors (GDF-15), catecholamines, and heat shock proteins (HSP-70). Methods A
total of 40 patients with ACS were selected from the Emergency Department of the PLA General Hospital
from September 10, 2016 to October 10, 2016. 40 healthy volunteers were selected as the control
group. The information of age, gender, history of smoking, drinking, hyperlipidemia, hypertension and
diabetes. Inspection indicators of blood biochemistry (Creation kinase Isoenzyme, Total cholesterol,

Triglyceride, High-density lipoprotein, Blood glucose, Total bilirubin, Direct bilirubin), serum level of
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GDF-15, catecholamine (Adrenaline,norepinephrine,dopamine)and HSP-70 were collected. Evaluation
of Coronary Stenosis used with Coronary Artery Lesions and Gensini Score. Statistical analysis using
SPSS 17.0 statistical software, measurement data are expressed as mean + standard deviation (x+s),
count data to the number of cases and percentage, measurement using ¢ test, count data using chi-
Serum levels of GDF-15[(21.94+14.23) vs. (7.06+5.53), P=0.007],catecholami
ne[(46592.15430931.27) vs. (5507.14+2083.28), P<0.01], HSP-70 [(369.56+300.44) vs. (07.76+54.23),
P<0.001],all higher than the control group. GDF-15 serum levels of Gensini scores> 40 compare with <20
group was significantly higher [(324.27 + 198.81) vs. (77.43 £ 699.22), P=0.035], serum catecholamine
levels of > 40 group compare with <20 group significantly increased [(18.71 £ 7.32) vs. (18.6+46.1),

square test. Results

P=0.017], GDF-15 levels were significantly higher in the multi-vessel stenosis group than in the double-
vessel stenosis group[ (618.40+434.42) vs. (292.07+£219.65), P=0.033]. Conclusions GDF-15,
catecholamine and HSP-70 are correlated with ACS, as well as the severity of coronary artery lesions.

[ Key words ] Stress; Growth differentiation factor-15; Catecholamine; Heat shock protein-70;

Acute coronary syndrome
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PEBCH) KR R IBAFE RGN, F B AESCAE & A2
8.8 A\/10 Ji ~30 A /10 Ji', ¥k 15 A /10 J5 1,
ACS VE RO R PP A 0 fe TR B A, A O TR AR
FERPEIR S 65% ~809% P N R RN LIAALEE I
AP B A FAFI R Z it R rp, S2ProkiA A b
(R SR 5 358 197 AR A5F R 1 22 11 A RS- T S S5 K
A R BRI B ROTRAS B R, K P 57 I 38
51 % ACS FB O ISR PR BT (1)1 00 P8 W AN | 1 1
% 57 W BRI R T R R IR, SR T H

O URHEARAERGFE D P B ETICIR I RIS LR 7 1
XoF T A o il A A NS P 57 AR A S P
FER, M PLHECDIRPERESE RN SR L 2
REWPTER I, A 55 RO AL R T

WMOE)%@%LE? PREETT | 2808 - B LR
RO RS ST B - Tk - B R R B R R G
VAP 5 IA BB 2 SR R LAS e ¥ X WiP A9
LR ENUANAERE T, Rembhis, HAE
PA P AR BEALAR] A TA TR H AT AN TR . ASTRAEZH
Wi sE & B GDF-15, HSP-70. JLASEi (5 I
fRE. EHE LRE. 205 5180057 N
YIFC , H 5 ACS KRANHE . A B N Fs b
5 ACS R R, ARREHHAT 1T LIRS,

1 RS
1.1 —RAER
ATERRAE A 0% = 18 2, FF A RO IR 222

EEOIERGEARS S . BRI AT AL T
BB AT 55 /N g Y 2007 4EFRE ACS 2 Wbr

HEBRARAE < JEWIA TR . iy s, ik
24 A A MR sl g O UEESE . SRR . R &
PESE M S HEBR MBS L R H B o M .

YEPE 2016 4E 9 J1 30 H & 2016 4E 10 H 10 H
fif O s B 2U2 BHEIZ ACS WA 19 K 40 1],
IR AE 29~85 % (62.85+14.582) %, Hh B
28 1], Aotk 12 M), Hrp R FROE PR O SR 17
O WUEESE 23 7], PR A AT OB EIR A AL
i ikr ) IR 5, S IR A E ik e: B 1iFi2
Wiks i, Y2 R ACS. M IR] I il 22 s 15 B A
oz HCs 2 B f B A BB 40 1], AR Y AE 35~74 %
(52.53+8.397) %, Hrh 5 30 6, 2ok 10 f,
1.2 WARAE

B e — e A A AR AE A
SO K 0 A T 0 AL i ) T I T e
Hh=ms. IREEREN . S ERED . M.
SR | EEEIRO R EA SRR, AR
2k A ghifiAE A6 53 X (Hitach 7600DDP, H A ),
FERR R ZE B B B AR ACBMIEAT 5 B IASI >R FH R v
4 H sh#E 153 BT{L (STA-Evolution, 2 [ ) 7Ef# i
7B BEIG R SR AT, JF FH EDTA & i g L
FbkIfL 5 mL, 3 000 r/min B5.0> 15min, W I K
W H: . GDF-15, HSP-70., JLZAMe (B EIRE.
ZHE ERE. ZEKE) KF, A& hdoed
TS A R AR ML, SR ELISA {5f &,
MPLARIE Ly ABC-ELISA 1A AR A A E AL B8 7™ Ak
IR B T TR B SRR YA B AR
PR

WeE B s . BEAE
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1.3 FitFEHE

G it2f A BV SPSS17.0 B AT A B], 3
ETORIDIE + AaifE2E (xks) Fon, PRI LL
BRI K5, TR RLCR A xR, L
P<0.05 MR EAGI R L

2 #R
21 FEHIEASBABEN—RIBRILE
0 151 2H 5 X BE 2H R 3 B0 — IR BE T LY

0T, SER BRI RS [ (62.85+14.58) 4,
P<0.01]. BMI[ (25.84 +4.77), P=0.004] ¥J{E =T
XTHRZH . a2 i RS e (0.65, P=0.001), W&
M (0.425, P=0.014) HFELEIE TR, H
P<0.05, ZRHAGIEE L Wl AR
Jg IUAE 50 25 R R 22 S e geit2e i L (P>0.05), I
%1,
R 1 RHIL S XT BRI R FEAGORNT L 3B

Table 1 Comparative analysis of clinical data between case
group and control group

e Wl (n=40 ) XJHEZH (n=40) ¢{H Py

AR 62.85+14.58 52.53+8340 -3.881  <0.01°
Bk 28 (70) 30 (75) 0.495 0.622
BMI 2584+477 2241553 2968  0.004°
Wz AR 2 17 (42.5) 7(17.5) 22,504 0.014°
ARG 11 (27.5) 10 (25) 0.251 0.081
=5 I LA S 8(20) 6 (15) 0.582 0.562
e L 9 5 26 (65) 10 (25) -3.878 0.001°

o BALE R, "P<0.05
2.2 wBIBSRANGEKELISIRT LS4
W9 191 2L I PR S b LR Ut ) T . S IEL
BIEE, Hb =P, IMEERED. % EREN.
MpE, BARL R, HIEHO RS ACS HHATX 2
TR E ATV T (AR e =R R (YA E B SEs g =9y
X (P>0.05), W2,
T2 LT LI R AL AR LT

Table 2 Comparative analysis of clinical and biochemical
indexes between case group and control group

£ STHRZH (n=40) WfilH (n=40) (fi P14

WUER MG TR 12.04+18.00 12.441+3.21 0.137 0.891
S E [ 3.87+1.19 439+ 1.11 1.969  0.053
Hm =g 1457£0.614 1.983+1984 1597 0.114
IR 1.223+058  1.181+£0.293 -0.403 0.688
Il 7.92 £4.10 6.45+322  -1.764 0.082
HHHLT R 13.432£6.52  11.023+5.89 -1.722  0.089
AR 4505+3.11 4.152+1.730 -0.622 0.536

2.3 [R5 ACS (&S

W95 ) 20 5 5 B 41 1l 2% /% JL 2K 3 % . GDF-
15, HSP-70 /K F-HATH 124081, 455 8o )
ZH A e A0t BR 2 1 3R i JLAS B B (46 592.15 + 30

931.27, P<0.01). GDF-15[ (21.94 + 14.23),
P=0.007]. HSP-70[ ( 369.56 + 300.44), P<0.01] /K
PRI (P<0.05) , ZRHAZIFFEX, U
%3,

R 3 KBS IR N AR LA HT

Table 3 Comparative analysis of stress indexes between case
group and control group

20 51 GDF-15 HSP-70 JLAS I I
JRIZH 21.94+14.23  369.56 +300.44 46 592.15 +30 931.27
X REZH 7.059+5.53  107.76 +5423  5507.14+2083.28
F1i 1.922 19.024 43.841

<0.01° <0.01*

P{H 0.007
¥ PIdLE] Leds, *P<0.05

24 JRGIAMFBILESE (BERE. XBYE
pEE. £ERR ). GDF-15, HSP-70 k5
ACS BE MERTREENH
MRS TR RIS LT PR B, wbikah

WK B« R Gensini BUMTE AR A ©,
(1) W EERE: O<25% (15 );

@25% ~ < 50% (243 );3 50% ~ < 75% (441 );

@ 75% ~ < 90%( 8 73 );(D 90% ~ < 99%( 16 53 );

©®99% ~ 100% (3243 ),

(2) ARSI AN, THE RS 0
ARGy s O ZEEMISZ x 0.5 5 @ IR e 3 ik
B x2.5; @RGELIF AL x3.5; @RiFE 2B
x1.5; OFIFELIE x2.5; @ALFETHAE x5;
OARIR . BIRFESCER—XT . B XA, [miE
TR i . ARSI B,
B, Bt x 1,

(3) Gensini 24T B4 2 f, 2%
R 7R GDF-15 i1 7K ¥ /9 7+ & 5 1048 0% 22 1)
Gensini F4345 B H A MO, A6 REUR 0.131
(P>0.05), Z5RRANEAMCH. R, Mg
HSP-70, JLASE B (B BIRE . EH'E LK.
ZERE) K5 ACS AEAMIEME, WE 1,

24 MERECHMBEXEHEZSHRETNEHEN
KRR
FI 12 ACS FE 3 AR 9 A2 1 45 45 it idE 47 43

HHy: LA (n=4), WEZH (n=13), ZHH

(n=8), AitF 1 FRAFIESIE2ER R H

FARWS . BMI, MRS | SR s, SR

R A ECH AT . 455 0o e I s %

LS A AR 2H B PR S M AR AR A LR 4R (1 0.846

vs. 0.25, P=0.021), 237 Il 48 5 A% 20 5 W 32 1 4

WAL 2 GDF-15 /KB B TH 5 (618.40 + 434.42 vs.
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GDP-15
1 REBIE M ILAmE: (B EIRER . ERE ERE . 200,
GDF-15. HSP-70 /K5 ACS 3 M HAEREEE /4T
Fig 1 Serum catecholamine (epinephrine, norepinephrine, dopamine), GDF-15 and
HSP-70 levels in case group and the degree of vascular disease in ACS patients

292.07 +219.65, P=0.033), 2537 I 45578 4 5
IS AR A W IR R I (0.625 vs. 0, P=0.04),
YA gt L, HRERNER g8 X,
W 4,
25 NHREBAMHEXEREZSHFETONERERE
EHMXRHAR

HRHE Gensini FH 434595 511 41 ACS £ 35 93 722 1L
BRI /N <20 4340 . 20~39 404, <40 734
W OGRS 2 AR . BMIL WRAH s . & i s s &
N7 3% 55 0 78 i AR A R B EA T SR T b, 4
SR IMAE RS >40 434 GDF-15 [ /KFE4: <20 43
ZHIH T [ (324.27 +198.81) vs. (77.43 +699.22),
P=0.03], L&A >40 Srdl g LA g (5 L
PR EHE LIRE . ZEH) KPR <20 44
B[ (18.71 +7.32) vs.(18.6 £46.1), P=0.017],
ZRBAAGIEE N, KRR ER TG E
X, W#ES,
26 MBEREMEREZSAMERESIEN

logistics B 3434

1 A BB HE B2 ) F) 0 FE 1 R R R W A A
5 ACS %5 J7 171 logistics [ 5 43 #7, &% 5 &% L
Kk (B ERE. KHBLRE, 208) 5
ACS # 3¢ & ¥ & OR=1.46, P=0.047, B=0.379,
LMk (5 ERE . APE LRER . 205)
i ACS Wfals Rz, HARdEbn S5 ACS AHEE, UL
%6

R4 DS A ECE A SE AR

Table 4 Relationship between stress and the distribution of the number of vessels in the lesion

2 X (n=4) W (n=13) %3 (n=8) P18 P2 {8 P3{d
RS 66 +9.381 58.08 + 15.47 66.13 +11.29 0.353 0.219 0.985
BMI 25.54 £ 8.02 26.51 £5.68 25.72 £2.06 0.790 0.713 0.953
W2 AR 5 0 0.53 0.625 0.061 0.714 0.04*
e I T 9 5 0.25 0.846 0.75 0.021° 0.608 0.116
GDF-15 382.13 £ 192.84 292.07 +219.65 618.40 + 434.42 0.474 0.033° 0.332
HSP-70 35213.90+39108.74  50632.17 + 15 868.21 57 647.05 + 4 8462.58 0.268 0.69 0.435
JLAS 21.10+6.15 17.74 + 4.82 33.25 +28.84 0.250 0.631 0.443

o Pl SRGA ; P2 XM 525 5 P3 - A 5L T A, WA, "P<0.05
5 DO E AR R R SR A A R BE I BT

Table 5 Stress and known risk factors and severity of stenosis

B <204y (n=3) 20~39 43 (n=5) >40 4y (n=15) Pl 1Y P2 1A P3 1A
A 46 £12.17 66.6 +9.40 63.93 + 14.33 0.035 0.704 0.061
BMI 25.90 + 1.46 25.95+6.27 27.07 £5.83 0.990 0.720 0.742
Wz AR 0.33 0.8 0.533 0.244 0.317 0.555
e I 2 0.33 0.8 0.8 0.244 1.000 0.111
GDF-15 77.43 +699.22 400.98 +294.1 324.27 + 198.81 0318 0.515 0.035°
HSP-70 74 453.4 £ 69 224.2 45 655.2 +45 185.1 4397825+ 17 068.4 0.496 0.902 0.119
LS e 18.6 + 46.1 19.94 +6.15 18.71 +£7.32 0.317 0.741 0.017°

1 : P1:Gensini F43 <20 43405 20~39 4340 ; P2:Gensini F443 20~39 4340 5 <40 434H ; P3 : Gensini F443 <20 4340 5 <40 43, WZHIE] HEA%,

‘P<0.05
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F 6 NN CAERE RS2 MEEIKER G IERY logistics [[]
ISRy
Table 6 Logistics regression analysis of stress and known risk
factors and acute coronary syndrome

E ¥ v v Wals xS .
B mpmzs b “g‘ﬁ Pl ORfi
VA

AR 0.108  0.099 1.185 0.276 1.114
W2 AR s 1.945 1.878 1.073 0.300 6.993
BMI -0.079  0.163 0.234 0.628  0.924
SIMERL 1180 2.226 0.281 0.596 3.254
LA 0379  0.191 3.946 0.047 1.460
GDF-15 0.013  0.010 1.821 0.177 1.013
HSP-70 0.000  0.000 1.974 0.160 1.000
3 it

3.1 5 ACSHIX &

B A 2 R0 T 2 I bR, A AT T ok
%, 5K IR DR 0 R S S S e oy
N NI B

WA ST R PR ACS S 151 40 1L 7% GDF-15 .
HSP-70, JLAE M (B BIRE. ZHE LRE.
Z e ) AKOF-RT IR B BTk R, X AR R I
GDF-15. HSP-70. JLASEiE (‘& ERRZE . EHE
FIRE. ZWHEME) KF5 ACS 0] BRAEFEAH A,
ZE 2 W98 & B, Bootcov &% fx FL {E 1997 4F Proc
Natl Acad Sci U S A &K T T GDF-15 HH M
g K I RE A SCHRRIE , R F9T & P GDF-15 J&—
ol 7 38 S 0 B F A B L A A R ARG 5
ok, EZ B B I E RS | AR OIS,
(L2 7 o HILRN BR 55 R R A et - FRRE TR 5. O
Uk 5 s g A g L O g 5 ol A B Jk o AR R A S AR 1
T ,GDF-15 fE.C LA i 225k, %0 LA i 45
P RE TR R ER B RS ,GDF-15 5
RAEF VI, Hoh WIEMERL R N |, 2 SERESE O
WU B S FAETE , S0 4RI, 03] 10 240
RS AL RN S i &R 1O AN, B IFSE & B GDF-
15 W HE 5.0 ML PR 19 JL At HA G, KA AK
TR ESRE N 2 B2 N 43I R GEAL T 3 DA IR
A, MRE LR RIS s, FECK - T L
PRBE I R G AARAK - B DR R R TR ciE,
MSECE FIRR AR S PARE SRR, Xl
N1 MR AR . BRZARE =R, (il 4
AN |G B T 1170 )55 by NI 7 =) [ I 8
O LFE S B I Fn.C LI I 25— 2R 51 A AR fE PR R 3
38 ACS By ki M,

ARRWFTE KR, TR BRI R 5 0 JLAS ) e
(B LIRE. BHELIRE. Z20EK) KFHES

TR, X5 2HEIKER B IE BB AL FIg M
9% 57 N B PIRAS AT 4o IR TEER T -70 J2AE
SR i Y ) I 4 S VA & e 2. N
B -70 FIEF NG Tk, 4ERpAn e & i
A BETEYE | 7RI R HEU P FR AR, nl A RAE R
N S G R WA A RAE & A, R LA DY B
A8 3 Jok o A L TR R & B, [ R ] ol 3
IL-6 S5 4 X 14 22 15 7K 3P 8 AT o] G2 1o 252
JNE, HEIRE B B A TR E M

R LB, Hof g £ K KFEEH ACS A
FSEE U S ARG & B ACS HE I3
HSP-70 7K F-BH 4 i3 % R ZH A — 3500 .
32 NHSEBHZEENTERENLR

AR S % [ N A SCik, LA ko A8 2508
Gensini FX 73 PEHY 5 Bk e 78 F2 . al ok WF 5% & R
ACS W FIZH I GDF-15, HSP-70. JLASH e (5
PR, ZHE ERE. ZEK) KES T
WAL, SEE IS RS 57 N 48 bk GDF-15. HSP-
70, JLASW R (B BARE . SHE LIRE . )
5 ACS M6, AR I — 5T T X S6hy i $
bR ACS " HBERICFR, #H5E % B GDF-15 Il
BT 5 Gensini BUMEERA LR R, H
R RECH 0.131 (HES TG 2¢E L (P>0.05),
B GDF-15 5 ACS AR, HILHLZHIH
K. GDF-15 S5IERERE IR LR, 23X
L5895 A% 2 GDF-15 1ML 3 7K V- 458 B 3 i 45 A8 2
BB T (P=0.035), Il %8 Bk %8 <40 43 41 GDF-
15 1L ¥ 7K P48 <20 434U 8 i (P=0.033), 3
HH i 2 e tR 20 o A8 S8 S B ZE R S N, It
GDF-15 /KRBl 2 3491, GDF-15 7K 5 56 Ik 3)
VKR AR S BB AE R E B Gensini U435 B 2% 1IEAH
X, X5 HHTH & GDF-15 5 ACS [ X A/F 58 45
TAH—EL

AW K, GDF-15 MR N, 18
FHURREACE A, W ARHEST & B AL T
KPR I8 55 W I RS S ACS P B AR A G,
GDF-15 /KF-r] DIE R (B SR 70 J2 G ST U 1Y
— TR bR. [FIBY, A4S <40 434 vE )L
AW (B DIRE . EPE ERER. Z2EE) KF
<20 4 B TFE (P=0.017), 3X 30 1L 45 8k
AR PE 5 LR e Bk A, A BeAs
FREERREE, M3 LB K FIRREZ 38, X 5L
PRADF KA1 98 57 RS A BV R . K
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MR ORI - B R - AR N R T RE T
b, KW ILZEB ISR, SEOTENIAR R
ik,

33 AE

H F AR50 A Ve B D, R, REE
SEAHEBRAEGS . WL | I s R AR,
SRE LT T 82203, {4 56F GDF-15, JL
ZT A5 N S PRI ACS B AR E R KR,
DA 385 3 ACS 19 & AR BRI XA 1 Tk — 4
(RIRIFSE -

BRAE 4 BB 0 DA 968 kOBl 78 110 s o 0 56
TIANEIR Bk CT 52 /ML 37 % & 435X (FFRCT)
RS 73 M, T A PR SR 3l ks 28 ) e 2 78
S, H VR A A S B0 WL iy g — Fof 5 G 1)
b, NPT EE NG S TS, AT
N AR bR 5 IO AR I ARG, #E— 2 P4l GDF-
15, JLZEEE . HSP-70 By RANE

2 £ X W
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