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HE . BY it A Rs iUt AMIL) B 98 fr— FAL R —id B B IE A8 S ARy HUE R F
1a(NO-PGCla ) &4tk A mBRARK K R R AR LB RZFE L, Fik  BI201955 A—2021%6 A % M
T A RE RIS 09 AMI B % 1036 A AMIZR, 35 BR 2034 I Al B kb % 6949 Ay s BB 4E, ISR Ay 4 J R FkE,
KR G0t 5T F B FU M T S8 i NO—PGCla Ak A & Al %49 4 X A B NO-PGClor, 2L #-2
(Arg2) . —BAEAEE1(NOST) mRNA 49 £3A . 547 AMIZLR Rl 84 NO-PGCla, Arg2, NOS1T mRNA
#axab%gg F, SMHRAMIKAEGEZ, 5P NO-PGCla, Arg2. NOST mRNA AB £ A Z UM AMIK & 697

1, R FTERFMINDLNO-PGCla, NOSI, Arg2 mRNAAAXN £AF G T ¥, BEKRFMA(P <0.05),
PR EANO-PGCla, NOSI, Arg2 mRNAAEM£X & TRERFM(P <0.05), % HF Logistic B2 5
%R 27, NO-PGCla mRNA[ OR=3.873(95% CI: 1.594,9.412) |, NOST mRNA[ OR=4.267(95% CI:
1.756,10.371) ] . Arg2 mRNA[OR=4.518(95% CI: 1.859, 10.979) | % AMI & % # % & B % (P <0.05) .
ROCHM &L R AW, $ME 2 NO-PGCla, NOSI, Arg2 mRNA & 3 & B AT AMI & & 69 5084 5 A
70.87%. 71.84%. 75.73% 2 70.87%, 45 F- L5 B A 73.91%.72.46%.71.01% 47 91.30%, w1 & F @425 51 4 0.764.
0.742.0.759 #2 0.908, Z5iE S} NO-PGCla & Aitk £ 4 & il #6948 % 5 B NO-PGCla. Arg2, NOS1
mRNA 5 AMIKX A %, 3FBATM AMIZ A F RBAF, HNO-PGCla, Arg2, NOST mRNA &k T4k 5
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Expression and clinical significance of molecules related to
mitochondrial biogenesis in the peripheral blood of
patients with acute myocardial infarction™

Ting Zhuang, Fan Yang
(Department of Emergency, Changzhou Second People's Hospital, Changzhou, Jiangsu 213000, China)

Abstract: Objective To explore the expression and clinical significance of molecules related to
mitochondrial biogenesis in the peripheral blood of patients with acute myocardial infarction (AMI). Methods A
total of 103 AMI patients admitted to our hospital from May 2019 to June 2021 were selected and set as the AMI
group, and 69 healthy individuals undergoing physical examinations in the hospital during the same period were

included as the control group. The general data of the patients were collected, and the relative mRNA expressions of
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molecules related to mitochondrial biogenesis, including nitric oxide (NO) -peroxisome proliferator-activated
receptor gamma coactivator 1-alpha (PGCla), arginase 2 (Arg2) and nitric oxide synthase 1 (NOSI), in the
peripheral blood were detected. The relative mRNA expressions of these molecules were also compared among AMI
patients with different conditions, and the factors affecting the occurrence of AMI were analyzed. In addition, the
values of the relative mRNA expressions of NO-PGCla, Arg2 and NOS1 in predicting the occurrence of AMI were
determined. Results The relative mRNA expressions of NO-PGCla, NOS1 and Arg2 in the peripheral blood of the
severe stenosis group were higher than those of the moderate stenosis group and mild stenosis group (P < 0.05),
while those of the moderate stenosis group were even higher than those of the mild stenosis group (P < 0.05).
Logistic multivariable regression analysis showed that the relative mRNA expressions of NO-PGCla [OAR =3.873
(95% CI: 1.594, 9.412) ], NOSI [OAR =4.267 (95% CI: 1.756, 10.371) ], and Arg2 [OAR =4.518 (95% CI: 1.859,
10.979) ] were independent factors affecting the occurrence of AMI (P < 0.05). The receiver operating characteristic
(ROC) curve analysis demonstrated that the sensitivities of the relative mRNA expressions of NO-PGCla, NOS1
and Arg2 in the peripheral blood alone and their combination in predicting the occurrence of AMI were 70.87%,
71.84%, 75.73%, and 70.87%, with the specificities being 73.91%, 72.46%, 71.01%, and 91.30%, and the areas
under the ROC curves being 0.764, 0.742, 0.759, and 0.908. Conclusions The relative mRNA expressions of
molecules related to mitochondrial biogenesis including NO-PGCla, Arg2 and NOSI in peripheral blood are

associated with the occurrence of AMI. The combination of the three well predicts the occurrence of AMI, and the

relative mRNA expressions of the these molecules may be also related to the condition of AMI patients.

Keywords: acute myocardial infarction; nitric oxide-peroxisome proliferator-activated receptor y coactivator

la; arginase 2; nitric oxide synthase 1

2P0 AT ZE (acute myocardial infarction, AMI)
S MAEBRIET- N E N, 2k TEEN, B
A R R AR R LA S AMI B
A ST R 7 6 i 6T A A AMI FE T KU 5
R, H H i PR Bk = 8 R AT SR AMI kA=
s R B LR AR AR A . B A HGE R IS A
R mEC R LE Y 28 AMLE ARG, H
BT I PR S50 AMIATS AN AR, 30 P15 5K BE 2 A 42
A TRAL O HE T AMT & AR W A AR bR S, LAAE
o SR NGYT , BEEPUS -

AMI 8 AR PR A 2, 200 WLAH
BN NGB IR 2 17 VIR g B S )R D Y || 11 K7
15 55 B 5 A G — AL A - A g A
145 W) NG 2 K v G A F 1o (nitric oxide—
peroxisome proliferator activated receptor y coactivator
Lo, NO-PGClo ) &KL A= W) 10 [ 45 11 J2 b 1A
AW R AR EE R A, NO-PGClo Al o {2k
R A A, AR OE AT . RIARTIREE Y&
R 5 22 B A8 RO A OCR, — S AL A NO A
YRR O ML N RERRE Ry T2 —, NOfH
Sl P TRS E R 18 2 (arginase 2, Arg2) . — &AL A
A T 1 (nitric oxide synthase 1, NOSI )R] e R
LA M 1 NO, A2 B NO T R 3 i 3 55 NO-
PGCla FRIR I LR A LW & 1, 52 AMIT 9 4

Az FATE A R DLAM R I NO-PGC 1o 2R R A1)
B M R Gk PRl e 3k 5 AMIUR AR OC AR A 4IGE .

1 ARSI

— g B

PEHL 2019 4 5 H—2021 46 A # M4 ~ AR
B [ W i6 B AMI HR 25 103 51 O AMI 2 . o 38
596, Ltk a4l; Al 45 ~80 %, F1(63.84 +
7.01) % o 53 BRI B et FE ARG 5 69 151 Sy Xof B2
B 36 B, 33 B FEW4T~80 %, P
(61.95+6.89)% . ARWFFRAEE B EFAC B2 0L &4t
e, BEARFEABAEEAERE.

1.2 WANSHERIRAE

121 andng OAMIAS S (At LTS
Wi FIG YT 6 m )'AMI 2 Wi An o, X IR 280 s
Oy L o0 WUAR 3 4 BorEtR 3l ik 1 5% 45 UE 52 T8 O
WU BERGAE ;5 @AMI ZH % 9% 2 A B if il < 12 he
122 HerkArk O MAERIERAE . A5
WL AR RGUIRYL . NS MR QiR
W0 RBE R B MR . BUEE AR
QLA SR B 2B . ORERRPEBOIG . KN 2 AR R
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RGP . BYEMRE . MRS R WS B SR
55 @ IR Ko FL I Lot s AT ) o 2 1 U
e s DIRMIERZE ;. @LEM A ZEMAN T E .
1.3 ZERpEE

W 2 WA 2 B AR 0 RE S AMT A B3R 97 B X HR 41
PR I 2B A F8 AR, B 45 PR ) AR I AR T R 4R KR
(body mass index, BMI) N B I N @ T
H i = M8 (Triglycerides, TG) . &i AH [& B (total
cholesterol, TC) | = % F& i 2 1 I [& B (high density
lipoprotein cholesterol, HDL~C ) | {I%% Ji& fig 5 (1 JIF [&] B
(low density lipoprotein cholesterol, LDL-C ) AR
HEEFS @@(alanine aminotransferase, ALT) . K[ ] & &R
5 FL 5 L it (aspartate aminotransferase, AST) | & AHZT
2 MUUEF PRI R R A FLER AR i T AR
(white blood cell, WBC) . IfiL /v 4 31 % (Platelets,
PLT) | £F 4 & 1 Ji | it & J& & 1 A -9 (matrix
metalloproteinase-9, MMP-9) | JIg & 1 AH JC # il i A2
(lipoprotein—associated phospholipase A2, LP-PLA2) |
L HUILES 2 E T (cardiac troponin 1, ¢Tnl ).
1.4 SRR EER S BHE R KA E M1 NO-
PGC1a.NOS1,Arg2 mRNA B3R i%

AMIZABEIR ST HT « %F IR 2L ARG I 4ol S5 ok i
W5 mL W A7 TN R PUBEE B, R QIACEN
RNeasy Mini i 57 & 2 B i P 5L RNA, microRNA
Isolation Kit iz 7] £ ( 3¢ [E] Bio—Rad 23 7 ) 43 #§ RNA,
Superscript RT Kit i2{ 71 &1 (1 i 58 A YR A R A
W] ) 3% %% 5 cDNA, SYBR Green PCR master Mix i
M G R MR TR F A BRA R ) 4T 52
w6 E & R A M X N (quantitative real-time
polymerase chain reaction, qRT-PCR) , 7E PCR {¥ I
( 25 [ ABI 24 %] 7500 Fast Real-Time PCR System
PCR) il 5 #b J& 1. NO-PGClae, NOSI. Arg2 mRNA
(3638 N A ZR 20 wL: B ZH DNA 1 L 1F 2
5] #7145 0.5 wL PCR 28 P 10 pL 251 K 8 wl.
SR AR 95 CHIAEME 3 min, 95CEME15s, 60C
BA30s, 70CHEM30s, H40PMEH. LLCHEN
Hml, 2795 mRNA M R . NS
GAPDH, RT-PCRE|¥F5 WL 1.
1.5 BRIBKFEREREER

AMI 20 885 A B Jm dEAT s R 3l Dk i 52, R
Gensini FM R GE PP 288 e AR B0 Dk I 78 72 P A%

o325
%1 oRT-PCR3|#5%!
EIERS
L 519751 (5'-3")
BE/bp
iE ] : AAGGTTTCTGGTTCAGGCGTGG
GAPDH 19
I : GCGTGGTCAGGACGTTCGTGT-3'
iF 1] : GGAGTGGCAGACGTCACTCGGTAGAG
PGCla 200
J I : GCTAGCATCTAGGCTCCTGTAGG
iEH) : GTGGCTGGAAGCGAGAATCGTAAAG
NOS1 20
J2 1] : GTGCGGGCAAAGATCGCCGTGATGG
IEM: 5'-TCAGGCAAGAGCGGCGAGAAGA
Arg2 25
JZ 1] : TGCGTGGCTGAGGCGATCAAGGC

R Gensini BUI< 403 MBS, > 4050 ~ <8050
JH RS, > 80 4 N E A
1.6 HZitFEHE

B 43 B R A SPSS 18.0 G it #/ . iH-iE BT R
DABIEL + bR 22 (x £5) Ron, LB ¢ K90 5005 22
A, DA A LSD— A 65 TTHECRORELA
MR (%) R, W GRS s 2] 52l
T AE %5 4iE (receiver operating characteristic, ROC) il
2 SN R R 1 23 B R I 2 I R Logistic [ A6
P<0.05 A 2ERA G L.

#HR

21 AMIAARERFREEEREEEINE M NO-
PGC1a.NOS1.Arg2 mRNA X Rz B LI

103 5] AMI i 35 th, 5% Bk 78 fR 3 26
(25.24%) , v PEERE7E [ 59 191 (57.28%) , HEFEAR
AR 1811(17.48%) .

oo OB B A 4l 4h I NO-PGCla .
NOSI. Arg2 mRNA MHX Kb L, &I 2001,
2R3 A G 2F = L (F =10.156 ., 28.529 Fi1 17.580, 1
P=0.000) . #F—LPP LB AE AL . Rk AR 4 A
JA Il NO-PGCloe, NOS1. Arg2 mRNA A XS 2635 & 5
Trh . BREMRAEH(P<0.05); A 4 NO-
PGCla. NOSI. Arg2 mRNA A Xf % ik & & TR
WA (P<0.05), W2,

22 AMIESXRAIGKRERILER

AMIZH 5 %0 B2 1 ) . AR . BMI, Al
g . WA s PRI . TG, TC. HDL-C. ALT,
AST, RHLLE . MALE . KRR . IREA . MFL
ik . WBC. PLT, MMP-9 [b#, 225 G124 X

2
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®2 AMIARRERFIEEERESREINMNO-PGCla, 2.3 &M AMI & £/ % E 2 Logistic 4347
NOSH1 ~Ar92 mRNA $E3(‘H@i$§l:|:$§ (J_Ci S) u AMI jﬂ @% ( 75 =0 %: 1) LDL-C é$

Yk ()5 . LP-PLA2 }2 NO-PGCla, NOSI. Arg2
RERAEH 26 1.29+021  132£024  127+025 mRNA F X 36 ik 0 [ AR ( F3R iRk [ s
hEEPASL 59 1.40£0267 1620277 1.41£0.26" W (S S HE ), HEAT 22 1K 2 Logistic [ 1 4347 .
TUSHORAL 18 L610307 L8R =031 171 203278 25 L 5 . NO-PGCla mRNA [OR=3.873 (95% CI:

FiH 10.156 28.529 17.580 N
1.594, 9.412)]. NOSI mRNA [ OR=4.267 (95% CI:

Pl 0.000 0.000 0.000 R
U DGR, P<005; @5 P s, pe 17565 10371)]. Arg2 mRNA [ OR=4.518 (95% CI:
005, 1.859, 10.979) ] J2& 5% i AMI %& A= (9 4l 57 P 2 (P <

0.05). WLE4,
2.4 4pFE I NO-PGC1a,NOS1., Arg2 mRNA i
il AMI & £ E

(P>0.05), AMI 415Xt BE41 9 LDL-C. £F 485
Ji. LP-PLA2 & NO-PGCla, NOSI. Arg2 mRNA A
XFRIR IR, ZRAGIHFE X (P<0.05), AMI

J1LDL-C., £ 4% (1. LP-PLA2 Jx NO-PGCla, ROC iy 0 45 A 7 . 51 il NO-PGCla,
NOSI. Arg2 mRNA Al X} % ik & & T xF B4 . NOSI Arg2 mRNA K 3 3 A UM AMI % A= f) iUk
W3, PES 5 70.87% . 71.84% . 75.73% F1 70.87% , 5 S 1k

#3 AMIASXRAIGKHEFILER

AMI4H 103 59/44 74(71.84) 15(14.56) 53(51.46) 44(42.72) 35(33.98) 39(37.86) 26(25.24)
R ZH 69 36/33 42(60.87) 8(11.59) 30(43.48) 21(30.43) 18(26.09) 20(28.99) 14(20.29)
t/ X {H 0.436 2.267 0.314 1.053 2.652 1.208 1.445 0.568
P{H 0.509 0.132 0.575 0.305 0.103 0.272 0.229 0.451

AMIZH 2.53+0.42 6.34+1.18 1.58£0.31 2.35+048 33.14+4.82 35.01 +4.01 17.30 £2.16
X HEZH 2.41£0.35 6.19 £0.97 1.52+0.26 2.14£0.35 32.19 + 4.47 34.26 +3.81 16.84 +2.03
t/x*MH 1.960 0.876 1.325 3.120 1.304 1.226 1.402
P 0.052 0.382 0.187 0.002 0.194 0.222 0.163

AMIZH 89.01 = 10.68 349.84 + 50.61 421+0.51 1.47 +0.27 18.79 +3.04 154.03 = 20.26
X HRZH 91.54 +12.72 340.08 + 48.75 4.13+0.49 1.40 + 0.24 17.97 £2.83 160.96 = 28.01
t/ XA 1.409 1.258 1.024 1.741 1.782 1.882
P1E 0.161 0.210 0.307 0.083 0.077 0.062

AMIZA 4.78 £ 0.69 61.08 + 10.07 261.25 £34.23 1.41+0.23 1.59 £ 0.28 1.43£0.25
poyiEe) 291+043 58.12+9.08 192.85 +28.47 1.06 +0.17 1.03+0.16 1.01 +0.18
t/x*ME 20.045 1.964 13.718 10.812 15.041 12.019
PAH 0.000 0.051 0.000 0.000 0.000 0.000
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F4 ®ImAMIEZ &R % E X Logistic A4 541
A 95% CI
A b S, Wald x* P{H OR
THR TR
NO-PGCla mRNA 1.354 0.349 15.052 0.000 3.873 1.594 9412
NOS1 mRNA 1.451 0.387 14.058 0.000 4.267 1.756 10.371
Arg2 mRNA 1.508 0.492 9.394 0.000 4518 1.859 10.979
5 9°M 73.91% . 72.46% . 71.01% F191.30% , fh £& F it 10908, LS5 FIE 1,
#H (area under curve, AUC) 73 | 7 0.764 . 0.742 . 0.759
%5 4SMEINO-PGC1a.NOS1,Arg2 mRNA#HXT 5B EFIM AMI & £ HIMBES TS E
5 TR SR/ 95% CI RS/ 95% CI 95% CI
Eisay _ AUC
i % THR R % TH B TR R
NO-PGCla mRNA 1.27 70.87 0.166 0.383 73.91 0.208 0.390 0.764 0.668 0.861
NOS1 mRNA 1.31 71.84 0.178 0.398 72.46 0.200 0.380 0.742 0.642 0.842
Arg2 mRNA 1.29 75.73 0.190 0.413 71.01 0.166 0.339 0.759 0.659 0.860
jiFras 70.87 0.036 0.186 91.30 0.208 0.390 0.908 0.854 0.963
1.0 j - :f: ; W 'f/]EFH“‘” R
os b A AT AWFE b Z A &R Logistic [0 15 53 #7 45 53 &R,
v SME L NO-PGClac, NOSI . Arg2 mRNA HIX % ik i
g "4 JE R AMI % 7B B8 S %L B OR A1 I NO-
B o4/ ~ NO-PGCla PGCla. NOSI. Arg2 mRNA MR ik i 5 AMI & 2E
i NOS1 . . N o e
0 ] (,-r’ - Arg2 mRNA K. Arg2 FEAAE T ONLRARS, Eid -4
e, SR W I NOST IS HE L 4 NO R it L S
0.0 bE=—— ' ' ' O MG H A=Y 22 VEH o SAVELIEVA S5 57 45
00 02 04 06 08 10 . ) o et
. RN, FHEEY Arg2 0] GBI 1 NO {5 530 B 5% M0
—TIT
=1 NN N i e ‘\\ 1555 ) ) ) > (m}
&1 4SMEMNO-PGC10.NOS1T,Arg2 mRNA #8331 K ik 2 WURJEE . i A T 45 53 5o L5 2R S L

¥ AMI % & B9 ROC Hi &

AN

3 TE

5]
AMI 2 I PRH UL M e 2 —, A &W
2, MR, I R AMI R B
WG, A BT RRAR AMIAET- XU . 304 BIF S 46
RWoR, LRIRIEE Y A BT S 2 R0 i
PRI K, 2 AT 2 R AE T I T 5 e Ok A A
WA, H NO-PGCla & BTN 72—,
NO 7] fi fiff R A (1 A= 11 A ™. NOS R 45 L-
R BR/NO {538 [ 0 T ZEBR A, R MR 41 P R
RN BRSO WUAN I N U7 B Ca™ MR B 5, 7RI A5
£/ NN N R R i B U L el s

Arg2 mRNA HXF KRB & T m, R L4 =R A
FHHIA, NO A it FEAI%, 3 BOMLAAR O JUL 200 i £
BRGSO AMI & AR KUK . NOST &
TEREYMZ —, &5 N0 SCH#E, NOS1
mRNA FH X 22 35 5 T = T A i L-RE &R = A K i
NO, i i NO HAG 40 4 (g A F g, 2
I NO W50 1 R GE . PGCla EEAFAE T L
GRAREK. BT oRERmMALEHRE T, 2o
JUUZ0H L 28 A 44 2 0 5 B 1) o B A B s TR L R
K-, A 38 2o AT W DR R AR S R A A
SRR E )G N, NO-PGCla mRNA A X} £ 35
Tt 5 AT RE S 200 LA M 2k A A 9 & R T RE S
S AMIL & A o B R W AEIE 5T 45 R R, PGCla
A 3 AU N S 50 L i F A e R
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Arg2 mRNA #H X% & 3k & F+ & 7l 40 il NO 2k B, 1
NOS1 mRNA FH X = ik it T 5 o] 42 #F NO 2B B, 2 4
H PG 455, {H 2 NO-PGCla mRNA A % 26 & &
Fh i AT DI S B NO & i 38 n . ROC 2 25 4L b
78, NO-PGCla \NOSI . Arg2 mRNA 3 75 BE4 FUil AMI
RAEWRR S AUC e K, 4878 3 35 1A Tt AMI &
AR R, TR SR TR AMI %% A= 10 2 00 A W s s
Yo A, A ST I8 K B0 A A 41 A1 JE i NO-
PGCla \NOSI | Arg2 mRNA #HXt ik 5 T R
WA, b B A 41 NO-PGCla . NOSI , Arg2 mRNA
AR 38 i TR R 8 A, R Ab A I NO-
PGCla \NOSI , Arg2 mRNA ANX 5 AMI & 4= 4 5%, ifif
H 5 AMI R #FHAE WA G, X REH G RN
.

ZE BT, AR NO-PGC 1o £ iR AE 185 i
T8 P A A G EE I NO-PGClae, Arg2 . NOS1 mRNA 5
AML A A K, 38 BA T AMI & A= 3 RE B 4T,
H NO-PGClar, Arg2 . NOS1 mRNA 335 Al fE 5 AMI
SRR A OC, TR E VR AL AT RF S Stk —
A5 B
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