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[(E] BH #HiTATP A C W H (Csub) 78 B MLPEO RS (THD ) £ I3 HE 9 2838 i IR 3 X
Fik  BEFE 2019 4F 5 H & 2020 4F 12 A BT A REREZZFEHGA B 101 565 &4, Hdb Zk. L\W@E
(AMI)59 i, ANEEAE 0B (UAP )42 ] 5 [ i BEFRAAAG v Lo AR RS VE L 1 50 ) (R ARG 35 1 M fEERR X BR (HLC )
T BT 20298 R 20 KA AT B ¢ s i, A BRI G 28 W RS (ELISA) R Y Csub & 6,
AT Csub 51 REFIE Z (A1 5¢ 2, [RIA FH Ak 22 2 e A I il HB S50 VLA 85 1 T (hs—cTnT) FIAILER 34 il
7] T/ (CK-MB) &k, 281321808 TAEFHEZE (ROC H1ZR), ¥4l Csub . hs-cTnT A CK-MB % THD &) 5.2
Wi, R 3 412 UE R ) | WEA: S0 SF 2 Tophs i, (IR%% 4 i A 1 IR B (LDL-C). /= %5 B NR A 1
JIH [ % (HDL-C ), CK-MB, hs—cTnT }% B BI4HRAK (BNP) 2% 5 HAT G028 X, e Ak isn 22 R 464 2%
B, AMIZH % UAP 4H Csub S B E T HC 4 (8.96% (6.37%, 11.53%). 4.27% (3.23%, 6.49%) . 1.56%
(1.07%, 2.33%),¥) P<<0.01 ), H.C> LB IILE A ™8 A9 AMI 21 Csub & 5458 UAP 2lit— T (8.96% (6.37%,
11.53%) Lt 4.27% (3.23%, 6.49%), P<0.01 ], 59 {i] AMI i % ¥ 48552 17 2 Jiz 5wtk sh kA A 3897 (PCL), AR 4l
Csub FPOIECKE AMI 3553 R 55 T v 85 4H (29 4) A T P (v 85 4H (30 f51)), 45 5 R , AL Seb IR sh o 28 3288
IR AR KRG 2GS 22 I G 08 . ROC HIZR0T 7s, Csub % THD Hi2WisBE ( Bhsk T i
FL(AUC) =0.98, 95% "] {5 X[A] (95%CI) A 0.95 ~ 1.00 BT hs-cTnT (AUC=0.99, 95%CI }j 0.99 ~ 1.00), %1
BT CK-MB (AUC=0.94, 95%CI } 0.89 ~ 0.99), Csub FAEFWIE N 4.74% WF, 2 W THD BYEURE J 100%,
FeS N 87.0%. 4518 Csub #£ THD B M5 P B35 T, LR A e i A B i i — 207, FOnT 1R is i
DB VTAT U LR T 5 JR8 (R B S Wb 7
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[Abstract] Objective To investigate the expression and clinical significance of FO ATP synthase C subunit
(Csub) in patients with ischemic heart disease (IHD). Methods The 101 patients with chest pain admitted to the
department of emergency of the People's Hospital of Yuhuan from May 2019 to December 2020 were enrolled, including
59 patients with acute myocardial infarction (AMI) and 42 patients with unstable angina pectoris (UAP). At the same time,
50 age-matched healthy subjects in the health examination center were selected as the healthy control (HC). All patients
had completed blood sampling before the intervention of drugs or other intervention measures in the emergency room. The
content of serum Csub was detected by enzyme linked immunosorbent assay (ELISA), and the relationship between Csub
and clinical characteristics was analyzed. At the same time, the contents of hypersensitivity cardiac troponin T (hs-cTnT)
and MB isoenzyme of creatine kinase (CK-MB) in blood were detected by electrochemical luminescence. The receiver
operator characteristic curve (ROC curve) was drawn to evaluate the value of Csub, hs-cTnT, and CK-MB in the early
diagnosis of IHD. Results The baseline data such as age, gender, and history of the three groups were balanced. There
were significant differences in low density lipoprotein cholesterol (LDL-C), high density lipoprotein cholesterol (HDL-C),
CK-MB, hs-cTnT and B-type natriuretic peptide (BNP), but there were no significant differences in other biochemical
indexes. The Csub content in the AMI group and the UAP group were significantly higher than those in the HC group
[8.96% (6.37%, 11.53%), 4.27% (3.23%, 6.49%) vs. 1.56% (1.07%, 2.33%), both P < 0.01]. Moreover, the Csub in the
AMI group with more severe myocardial ischemia was higher than UAP group [8.96% (6.37%, 11.53%) vs. 4.27% (3.23%,
6.49%), P < 0.01]. A total of 59 patients with AMI were treated with percutaneous coronary intervention (PCI). According

to the median of Csub, AMI patients were subdivided into above-median group (29 cases) and below-median group
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(30 cases). The results showed that there were no significant differences in the number of coronary artery lesion branches,
the number of stent implantation and postoperative medication between the two groups. ROC curve analysis showed that
the area under the curve (AUC) and 95% confidence interval (95%CI) of Csub, hs-c¢TnT and CK-MB in the diagnosis of
ITHD were 0.98 (0.95-1.00), 0.99 (0.99-1.00), 0.94 (0.89-0.99), respectively. The diagnostic efficacy of Csub was slightly
lower than that of hs—¢TnT but higher than that of CK-MB. When the cut-off value of Csub was 4.74%, the sensitivity and
specificity for the diagnosis of IHD were 100% and 87.0%, respectively. Conclusions Csub increased significantly

in the serum of IHD patients, and further increased with the severity of ischemia. It can be used as a new diagnostic

° 1323 -

biomarker for the diagnosis and evaluation of the development of myocardial ischemia.
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B 1fi P40 955 (ischemic heart disease, THD) &
SRR FEARET BN~ &
A ERYE B, 4 4F i THD 51 & 190 LR BE 249 4
1700 77 A, e 2545 40% Sy ST Be 4 55 0 LA BE
(ST segment elevation myocardial infarction, STEMI ),
23 EZ i >U( ZjJ }17]( 5I\ A /lﬁ 9? (percutaneous coronary
intervention, PCI) B2 £ W HIRYT il Ok 1Y £ 8 ik
2 A Ay 2t PCLIAYT B 0 B T A )
TR B A0 JLE BE B 05 , B8 AR 1O IURESE , B 22
O JI R X R I G GEAR N0 LB I / PR T 454
(ischemia/reperfusion injury, IR, IRI 9 & PR %
S 2% FBT TR TR IA A SR A i i P AL
(mitochondrial permeability transition pore, MPTP) JF
BOFA- SRR E AR, 51K Ca™ IR LR
LR FEE RS A Ak, ) ATP & LR b B4
FEREEMMEA Y EERF LTS, ATP A
fif C . X (FO ATP synthase C subunit, Csub) 2 21
J§ MPTP fR A st g — 3807 ARG i e A
Wl Csub | &8O HLVLES 2 1 T (hypersensitivity
cardiac troponin T, hs—cTnT ) FLEL i i [5) T /i (MB
isoenzyme of creatine kinase , CK-MB )&, BT Csub
T WU I & A 2 S b i/, LA THD (32 W
A 2%

1 #REFE

1.1 WFFExt 4. ¥ 2019 45 5 H & 2020 4F 12 A
A 22 RHOR I 101 515 2, RN
U AR IR VT TC Y 50 51 (2 5 1A 4G 257 A Ay £ B X iR
(health control, HC ),

LL1 AR : © 4F# 50~75 %, AL 2
arEH I BE R ; @ BT M S OB AL
S A A A5 R Kl R R AT S 2O L AE
(acute myocardial infarction, AMI ) AT E R BER
(unstable angina pectoris, UAP) ZWitnifE ; @ AMI £
I PCI; @ X B ARG 25 R TE I Y

HLBRAE TC I o JIE B HoAh B2 8 B i B
L2 HEERARIE - O & IR A A RGN , N
FERMEC IR VR | 23Nk I JZ SR | O AR
RS 5 5  FEA 1 B % RGEPIR | 1 IR G0 |
AR B D RE R B S B B IR R
B G

1.2 RF AR B2 AR, i i R e
TERIZE R 2 WA s 58 (AT < 2019-2003), i f
SZARE A AR AT A E R TR A
1.3 L7 Csub SEAGN : i B T22iti=E
25 KA AFETt T PRT S8 . B 2 4
M AEAE T R AL B N, 1700 X g B0 15 min,
W ig IF T -20 CURTFE R, IR f 92 W Bk
% ( enzyme linked immunosorbent assay, ELISA) £&:
L7 Csub & &, B A ATP & WG i gs &6 H .
AR (ATP5G ) JipiBe A e 1ol & (RIS )
TARA PR ) v B b o i B A [ e P AR
ISR AR TR R 96 FLARIN,
37 CHFE 2 hs IMAEMIZRARICHUA 37 CHEF 1 h,
Ve 3 U5 I B S AL D BRI PR 37 C O
B 1 h UM S UG IMAJEY A 10 min IFZ R, T
Molecular Devices fifiFri¥ (515 SpectraMax plus384)
WA 450 nm K032 BB BE AR 5 22 i b o6 il 2 5146
SRR RV BE  THIR VR B S e o 2 2 1310 Bl e (B
LA T a2 ge it b .

1.4 FEPRICEE - O FHEATORE . AR s wEokL 3k
VRO A AR P IR SR L R TH O UREBE | BT
PCI 2 KPR | e I | AR IILE 555 I T 5 @ 1
EIRAETE O MRHT B A A 45 2R R 5 R
HH PR IO 728 B a7 IS IR SR JE T2 1 AL
@ A AbFE bR« AT LA ARSI 45 5 bR B IR
i (total cholesterol, TC), = ik H i (triglyceride S
TG). K% B Mg 2 1 I [5 B (low density lipoprotein
cholesterol, LDL-C). /& % J& Jig % (1 B @?(high
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density lipoprotein cholesterol, HDL-C ), C- [z £ F
(C-reactive protein, CRP). I LI (serum creatinine,
SCr), D- — % {&. B & 44 R JIk (B-type natriuretic
peptide, BNP ), CK-MB FI hs-cTnT (CK-MB , hs-¢TnT
FHHAL 2 ROGEEAR ) 5 @ PCLIBYTHA I < M I3
BORL S FARIC s AR O AR AR | SR IR
JI BRERKESE

L5 GEiteg Ak B SR AT SPSS 25.0 AR 7F X B4 it
T8t o3 Hre € 1 BB e #E 47 1E 25 43 A1 A6 56
T5 25 FEPER I, A5 IR A 3 LU EL + bR 2=
(x£s) R, HIA] LR FH DR 3R 05 22 50 # B g sr.
FEAS ¢ K50 5 55D 250 A 2 LA A2 80 (i 23250
(M(Q., Q) &, I F & ] Kruskal-Wallis
H K56 K Mann-Whitney U #5652 1 76 8E DL 48 %)
THEC A 2 LB i e 2, 2T L AR A Sr
FEA x K. L2 T AR RRAE #h £ (receiver
operator characteristic curve, ROC M4 PR AL SE 0
JILAE 3 B 35 0 hs-cTnT . CK-MB L & Csub X THD
FIZWr B, T3 I £ T AL (area under the curve,
AUC), AUC= 1O MR T 5 4R, AUC<0.5
T2WiiE. P<0.05 HERAGIT#E X,

2 7 R

21 3AHZIRKHE L TOR LB (3R 1) - AML, UAP
K HC ALTRIAE S | PRSI WO s | R TH P 0 ILREBE |
BETE PCI 52 K & T RE PRI | i I | 55 JI I 55 i
LGB 22 5 ¥ TG 27 72 L (H) P>0.05), i
WAL TORH A, BAT ] Ltk

®1 BAZRERABELERILR

% AR 1k WA BRIAE L

B waate (B () BIECH (%))
HC 4 50 63.76+ 9.66 33(66.0) 32(64.0) 1( 2.0)
UAPZH 42 58.60+15.11 33(78.6) 24(57.1) 5(11.9)
AMIZH 59 62.86+13.79 44(74.6) 35(59.3)  6(10.2)
Flxy* M8 1.898 1.957 0.481 3.690
P1{H 0.387 0.376 0.786 0.158
5 % BEFE PCI St HFRIW mILE  SARIE
- ) (%)) (B(%)) (H1(%) (#(%))
HC 41 50 1( 20) 13(26.0) 28(56.0) 16(32.0)
UAPH 42 5(11.9)  12(28.6) 22(524) 15(35.7)
AMI4] 59 3(51) 10(16.9) 34(57.6) 22(37.3)
X 1H 4.100 2.181 0.276 0.340
P 0.129 0.336 0.871 0.844

T« HC IR, UAP NARE LS00, AML N 2tk
HESE, PCI R B IR B A G

2.2 3 RiE A LT R LA (6 2) : AMI, UAP
& HC #H[46] 113 LDL-C . HDL-C . CK-MB . hs-cTnT .

BNP /K Fb 3 22 S5 A G247 L (F P<0.05), 1M
HABFEFRUN TG, TC. SCr. CRP., D- - RIKE 271
TG it2EmE X (# P>0.05),

x2 BAZRKEMENLIEIRILE

I TG TC HDL-C LDL-C
2H 51 (mmol/L, (mmol/L, (mmol/L, (mmol/L,
() - _ _ _
xts) xts) xts) xEs)
HC 2 50 1.14+041 4224056 129+0.17  2.66+0.46
UAPH 42 1.13£036 477127 1194028  3.11£1.02
AMIH 59 1244039 4.60+£093 1.06+0.20% 3.08+0.74°
FAg 1.067 5.168 14.376 7.500
PfE 0.347 0.075 <0.001 0.024
. SCr CK-MB hs-cTnT
i
415 ) (umol/L, ( mmol/L, (ue/L,
;Cis) M(Q]_,Qu)] M(QUQL)]

HC# 50 68.55+13.93 9.6( 8.1, 11.0) 4( 3, 5)
UAPZ] 42 7245+1845 15.0(11.0, 20.0) 9( 4, 3322)
AMIZL 59 75.76+24.02% 38.0(15.0,165.0) 34456(6 156,73 216)™

Flzfg 1.534 59.608 74.209

Py 0.464 <0.001 <0.001
5 % CRP (mgL, D- Rk BNP [ mg/L,
() M@Q,00))  [mg/l, M(Q1, Q)] M(Q, Q)]

HC# 50  1.3(13, 9.5) 0.35(0.30,0.39) 5( 4, 6)
UAPA 42 17(13, 8.0) 0.26(0.19,0.59) 147(38,613)*
AMIZH 59 44(13,143)  038(020,0.85)  120(56,278)°
A 3.851 3.646 70.390
P 0.146 0.162 <0.001

T s HC R HE, UAP S ANRUE AL Z0R , AMIL 20 L
FEAE, TG iy =t H I, TC A B AFEEE, HDL-C % i & (i
[/, LDL-C AR5 B IR 8 IR [, SCr A I UL, CK-MB il
JR P IR TR, hs-cTnT B HCOWUNESEE 1 T, CRP 2l C- [ R
M, BNP i B BUAhJR K ; 5 HC 41 1bEs, *P<<0.01; 5 UAP 41 1big,
bp<0.01,°P<0.05

2.3 3R F MG Csub SR (B 1): AMI 4 .
UAP 4 Csub & &3 B 3#mF HC 41(3 P<0.01), H
AMI 4 Csub &8 UAP it —FF 5 (P<0.01).

20 -

8.96 (6.37, 11.53)™
| ]
)
15 - -
| ]
> - LN ] -
=
ok 4.27 (3.23, 6.49)° l';“;'n
E *e eyt
© ®ee00 - = -
O 1., .
r o
St ') [ 11}
()
[ ]
R .
— e % []
0 1 [ ] 1 )
He4l UAPHL AMIZL
5

T HC M EFEXT I, UAP R AEa g R0 2000 ,
AMI N2 EONUEEAE, Csub S ATP & C W3 5
5 HC 414, *P<0.01 ; 5 UAP 4145, "P<0.01

1 BAZREMTF Csub SEHE
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&3 A[E Csub EEMA AMI H3E% PCILisIT 2EMERT K PCLIATIERILE

15 % BAEH (%)) kT THEKE  EET A EE

- ) o4 14> 24 >24  (kPa,M(Q.,0.)) (mm,x+s) (%)) (#](%)]) (#(%))
Csub MR Trhfigkdl 30 1( 3.3) 24(80.0) 2(6.7) 3(10.0) 810.6(760.0,962.6) 2534+10.08 3(10.0) 10(333)  6(20.0)
Csub B FH gl 29 3(104) 19(65.5) 5(17.2) 2( 6.9) 861.3(709.3,962.6) 28.93+14.62 2( 69) 11(37.9) 4(13.8)
Xzl 2.867 -0.181 1.066 0.219 0.075 0.483
Pl 0.413 0.856 0.281 0.640 0.785 0.487

g Aok Z3mERAE PTRITAHR AR S B ACEL

B AZAARBHIIH T b/ a 5244 AbTT25254)

A () (Bl(%)]) (H1(%)]) (%)) (HI(%)]) (H(%)]) (F1(%)]  (H(%)) HRH%R)] (%)
Csub IRF A8l 30 9(30.0)  16(53.3)  28(933) 16(53.3) 13(43.3) 13(433)  19(63.3) 0(0) 26(86.7)
Csub B FHAEAL 29 12(414)  14(483)  27(93.1) 15(51.7) 12(41.4) 16(552)  18(62.1) 0(0) 27(93.1)
x’ A 0.672 0.276 0352 0069 0070  0.621 0.075 0.219
P 0412 0.599 0553 0792 0.791 0.431 0.785 0.640

IE : Csub 2 ATP 57 C WVJE, AMI 2O NUESE, PCL R 28 BERENIRA ATAYT . ACEL g A8 SR L ALREHM 5] 5 25 AR

2.4 AMI B35 4805 28 R AR SCIR YT IR 0L (2 3) -
59 5] AMI (8% ¥1322 17 PCLIAYY , MR 4G Csub Wiz
Bl AMI B35 53R Csub R T A AT Csub 5 T
HRE B, 5 S W, AL TR sl ko A8 S8R, K
BAE A B DL SOR R 251 L 25 S g i3 X
(¥ P>0.05).

2.5 Csub.hs-cTnT.CK-MB 2 THD (/- {E (& 2;
# 4) : ROC M43 s, Csub RALGL UL ikR
W) hs-cTnT . CK-MB Xf THD 14 & & iz Wi i,
AUC ¥1>0.9 (3 P<0.01),

1.00 I:l—,—

0.80 -

Csub (AUC=0.98)
— hs—¢TnT (AUC=0.99)

020 1 CK-MB (AUC=0.94)

— BEL
1 1 1 1 J
0 0.20 0.40 0.60 0.80 1.00
1 —Fp5

¥ : Csub N ATP & C W3, hs—cTnT NBECONUNIESES T,
CK-MB A JJUBR B4 [ Tt , THD A iBle i O JE
ROC HhZ M 320 TR IR, AUC il mifl
2 Csub. hs—cTnT. CK-MB £ THD i) ROC [k

Csub. hs-cTnT . CK-MB *f IHD RJiZ B &
FefE g R

ii’k‘f/]? AUC 95%CI P {E
) B (%) (%)
Csub 098 095~1.00 <0.01 4.74 100.0 87.0
hs-¢cTnT 099 0.99~1.00 <0.01 14.90 96.0 100.0

CK-MB 094 089~099 <0.01 1287 88.0 93.0

. Csub N ATP & i C WAL, hs—cTnT NABELLNUNESE A T,
CK-MB A LR T8 , THD il tE DA, AUC 32k T
VERHE M R TR, 95%C1 2h 95% T 51X ]

3 W i
VT Aok, VLD &9 . 20 58 ik 25 & AiE (acute
coronary syndrome, ACS) AR THD ) A& i K —
HEEAT B2 RA @R n s R
GnEs R L AR A W KR R SN R AT 2
AR B A B R 2% 3 2 8 (1 0, TR Hh B
TEARMCA B AR BEAR e 6 K Ay B G
O NUIUES EE R A A S U 45 1) B RS
br, B AR Z 4515 hs-cTnT A1 ¢Tnl KEBEILA
I, F&9)5 3 ~ 6 h Fhi, 10 ~ 48 h ikWE(E I H AT 78
M 72 2 A, s {2 T LUK B EH 2%l
3050 RN LML R R T 7E T LA
P05 T HAT A IS, 50 DB A2 40 % 8 i
S 14 26 ZR A0 2 W i DA i EE PR, 8 KT 1 UL 2
FEAE TR 5 ™ AL I e A RLBUR . i
TR 7 A9 8E A, hs-eTnT DLHAE & A0 | 45
JRPEASE) T I PRI Z AT (R AT AR,
hs-cTnT WHAFTEE —ERFRYE. BE, hs-cTnT JH&
AR A RIA 3 ~ 6 h 5, XX HR B2 WG 72
AR 5 HUC T HAD PR R 40T o 246 HROK P
(%) hs-cTnT, QAL WLEE | ke ZE | B B S Mapens &5 .
O W MBI RE 1Y K77 278 I RE ik 45, X
AR O LR AR AR S B 1 AR O Y SRR
TREAEE PR, EAENEL T, ATP & WA £ %
A AR AL , T S A B Ak 1) 2R i B 1V 2 H
FOF1-ATP A AL, ATP 45 808 -5 2t B4
L, BKIETEE I E S F1 Mg KRR Fo, —
BT Bk o TEIREEEER BT P i
FL[NZifith, FO R ATP6 ., ATPS FlA% 3k X [6] 24
Tt 3 e il A1) AL A A IS8 O £ J52 468 85 T
FIEARE, AT LLE AN A 256 T 2Ok R ATP 196
8, DT fif i f2 A e R A Bl R R AR . Csub 2
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FO [ LA R 43, HE PRl S8l BT iR R & & 14 5
BT E N BRIy T A
YEFIS, Csub JE A PR 8 B gA N & MPTP (1)
FELAMHAS S, MPTP (FF 3L Ca®* KN
L, 1 I RLR F AR IR T B A KT, 5 [ 4 i
PG EL BIET T — RS E A SR, anfik A
FITHD 00 AHIFSE i i R 32184 L3 Csub 75
/R, AMITZLHI UAP 40 Csub A s T HC 4,
H. AMI 41 Csub & &AHXT UAP Hit— 4T+ 7, 2R
Csub T g5 0 HILBR M 72 5L ARG 5 i ad ik — 45
251 Csub . hs-cTnT. CK-MB 27 THD [ ROC i<k
KB, Csub FIZ WL BEAH L hs-cTnT BEAK, 1H & T
CK-MB, & BA W IR A2 W&
Pﬂﬁ%%ﬁnmﬁmﬁéﬁ%%%ﬁF%ﬁ
BB EIVER, H PCI RJGE Mo 2l
IR T FBCONVESE I ARY RIF it — 2 L s [k
iU ) U A I RAE IR A4 R H T3 1A R 5 MPTP
FFICA 5%, MPTP JF5 i Ca™ iR T 584k
TRIIRE ™ 7, 51 LR AR K | R E 7 BRI
A S5 R R RS 4y 240, LRk ) oy
SRR BAIRES , ok oh ek — 441

MM Csub AJVERPEAL IRT B9 5 A WIbR &Y, m K F
[ Csub 5 IRI FREE S EARSE S BT IF & AT LA

YRI5 G Csub FOZ54) Bt ] MPTP # TR ELA
SUNR ATP (40, R R 2Lt A, )l
YT IHD BT IRI %;dit%ﬁﬂ@ﬁ%““o

L5 L BTR, Csub B T 19T TR A9 T B4 45
S, LT U J L I THD O JULS5 093 0 2 i s

ARSI %ﬁ?mmmlﬁmﬁﬁﬁﬂh
ﬁf%ﬁfﬁﬁﬂm%KMﬁMﬁﬂAﬁﬂﬁ
PAE ML 5 S22 PR 3 T A 2

ﬁm%&%@@@ % ] DU SRy 0 0 28 T 1Y)
TR 5 456 Csub A H0EHAMEAIRIT IRI
HE S . FRATTARAS , @2t i — 25T, Csub VBN —
Fh MY 2 hr 7 0, A6 VRGO LB M AR B L THD IR YT

ST 75 TRV A 2352 B OR B2 1 L
RIBRZE A4 75 TR A 1R e

S25 3k
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