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Effect of simulated rapidly entering plateau environment on myocardial injury in diabetic rats
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Force , Jinan Shandong 250031, China;2. Resident Training Office, Department of Health and Human Services,960th Hospital of the Joint
Logistic Support Force, Jinan Shandong 250031, China; 3. First Clinical Medical College, Shandong University of Traditional Chinese
Medicine , Jinan Shandong 250014 , China)

Abstract: Objective To explore the effect of simulated rapidly entering plateau environment on myocardial injury in diabetic rats and
its mechanism. Methods Male Wistar rats were used to establish the rat model of type 2 diabetes mellitus, and 50 rats were divided into
5 groups with the random number table method according to the simulated rapidly entering plateau environment of different altitudes: the
blank control group (C group) ,the 3 700 m normal group ( C37 group) ,the 5 000 m normal group (C50 group) ,the 3 700 m diabetic group
(D37 group) ,and the 5 000 m diabetic group (D350 group). The rats were subjected to electrocardiogram, arterial blood gas analysis and serum
myocardial enzymes detection. The pathological specimens of myocardium were stained with HE,PAS and TUNEL to observe the morphological
changes and cell apoptosis. IncRNA microarrays was used to detect the difference of IncRNA expression profile in rat myocardial tissue,and the
differentially expressed IncRNA was screened out. Results  Frequent ventricular premature beats were observed in rats of the D37 group,and ST
segment depression and T wave changes were observed in rats of the D50 group. The blood gas analysis showed that compared with the C
group ,the C37 group and the C50 group,the pH value and PaO, of the rats in the D37 group and the D50 group were significantly decreased
(P<0.05), while the creatine kinase-MB ( CK-MB) levels were increased (P < 0. 05). The morphological examination of myocardium
showed that cardiomy cyte hypertrophy, glycogen deposition, and increased proportion of cell apoptosis were observed in the D37 group and the
D50 group, and inflammatory cell infiltration was observed in the D50 group. Myocardial IncRNA microarray analysis revealed that the
functions of differentially expressed IncRNA between the D37 group and the C37 group,the D50 group and the C50 group were mainly focused
on the regulation of al-adrenergic receptors, actin activity and stress-induced myocardial hypertrophy. KEGG enrichment analysis of mRNA
differential genes showed that Myh6 ,Myh7, Actcl and other genes involved in hypertrophic cardiomyopathy, dilated cardiomyopathy , myocardial

contraction and other signaling pathways were involved in the process of myocardial injury. Conclusion The apoptosis of myocardial cells is
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increased in diabetic rats when they rapidly entering the plateau environment, and the genes related to cardiomyocyte hypertrophy are activated

at the same time. Diabetic rats are more prone to myocardial injury than normal rats.

Keywords : plateau;diabetes mellitus ;myocardial injury;acute high altitude disease

e R X ELA IS AU R FE R A SR
FRAE , 2P s R R R I A2 A e R i Ak
5 SO S ETE A S U A AT LR BSOSk ol
X 245 1 R B B, T T 4t B 2 it i L 2 i 7k
Jie L 2 P A U o ) S o S A i B EELE , T H RS
SR AGHL 7R 4L, 5 S O AT AT U T i S
UL MR R T A TR Y S LE LR, 5 0 I
W RGAE A IR PR T R R R G
P 00 I A5 ) 7 2R U AR v R R AR A
LB . 2015 ~2017 4EFR [ 18 % K A B AREREIR
T FEI RN 11, 2% A IR A 2 DR o IO L 1B 5 24K
PU AL B AR R K B — TR LR R A
TE AR A LR o T 6 T PR R 2 ik
3 S ERBE I, O AR 5 LA AN . S TR [ Pk
(U PRI K, 1 — 2D W R R0 3 v Dt e B
JILER 5 LR B T S ARG LR B K
RRPERSAEL 20 = S A B T 1RO LB A AL, D35 A
FROBE PR H 2 20 o JRER 55T  IT A IR 1 P 4
A

1 #¥57F=%

1.1 s34

8 JEi% SPF 2l Wistar F B, 50 H, 44 Fi& 180 ~
220 g, A IR R A BR o B S sh gy b, sh ) vr Al e
5. SCXK ( & ) 2019-0003, 3z ¥ & # ik 5.
370726210100677087, F £ ¥ 52 s 25 3% Joj 1 WE 32
LJE, BlPOK 8. sh s & M=% s O &
B A P2 2 UE (2022 SERHIHMEFIHT 2R 28 55) .
1.2 BEAH &

K PR AL 2 28 K B I 4 (n = 30)
WEPRIGLL (n =20) o IEF 410 LLSEREIRDRE, B R s 41
WRELLEA 10% % 20 % FEME 1Y) w55 I e 0 ik, IR TR
6 Jil i M B A R BRI J T A UK A T R 30 mg/kg
(0.1 mol/L Mk IR 2% vh ¥ B il ) , 1E % 4 R B
SHEER PR, FHIRTR 1 A5 6 h, BRI
i 25 1 I 4 (fasting blood-glucose , FBG ) , 57 22 1t
FBG > 11. 1 mmol/L HAEA Z & 2K ZIRAEIR K
2 FUE IR R AR o
1.3z

Fig B8 2 1A [R) ¥ v R PR B O A A ) IR A

(CZH), 10 H k% KRB, & 007 & 100 m, < Ik
101.1 kPa %53 JE 21. 0 kPa fFEJR 583 700 m 1E%
H(C37 4H),10 HOEH KR, BEA 3 700 m s
64. 1 kPa 44N 13. 4 kPa B FFRES 13 700 m W7
WL (D37 4) ,10 FURE PRI R B, MR 5L [R] C37 245
5000 m 1EH 4 (€50 41),10 HIEH KR, Bk
5000 m AJE 54. 1 kPa 4843 JE 10. 84 kPa {435 JE 5F
5255 000 m HEJRIFGAL (D50 2H) ,10 FOBE R 9k KRR, B
PAPREE[F] C50 4, bl JBURsE DY -2 B/ NS KL
R VAR 3R b TR Ry 10 m/s'®) | T4 41 A T S ik AR
IREE 6 h I O LA
1.4 MIBRIGAFE T %
L4 1 M sabniail RIS I BRI, JT
[ J5 418 = B Bk S ki 2 mL 47 0 bk I, 42
1% pH 1 . — & fb Bk 73 J& (arterial carbon dioxide pres-
sure, PaCO, ) B ik Ifil 48 73 & ( arterial partial pressure of
oxygen , Pa0,) . Ifil # 7 Fll ¥ (oxygen saturation, Sp0, ) 5§
HH
1.4.2 LB s 7 A R B R B R SRR
M, T i 22T B Bkt IBGR DK I 2 mL, 3 -4 °C 5§
2B 12 em 2 500 r/min 2544 F 20 10 min, BUANE
MMLEFE ST =70 CYKFETRAE , >R H] ELISA A5 i
W5 D LSS 85 H 1( cardiac troponin I, ¢Tnl) | [JLFR 1% E
(creatine kinase , CK) & JIJLF& 18 i [w] T_ffF MB ( creatine
kinase-MB , CK-MB) 7K,
1.4.3  DIHLUERFZIEE  BRERALFE IR, i 1R
OHUHZL0. 9% FALM RIS B2 R I, T 4% %
5 FH I v P I, BB SRR K, W RS
30 min, SR EEELER, B AREE R S WA 8 R,
i KB AT AR FE - 41 (hematoxylin and eosin,
HE) ¢t il % T R X ( periodic acid-Schiff, PAS) 4
0, 08 TSR A AL LA R R B . 53 BGER
T 4% 22 B BEVE WO 1 5E 10 JJLZH Y, 2 B TUNEL
PR GR G U 5 48 A 20 3R, A IO WLZH S b g A 1
O VAN, T 590 AR T 41 B 58 4% 210 LR
ZUrb LA AR TS O, O WLTH T2 B SR A .5
1.5 MU IncRNA % B 5 #

B b R U O UL 27 % v 5 1L )5 U8 4R
T BEE &I 0.5 g il 4 10% 441503, T4



BEF A $Z2E JREGC ANAT OPER SURG 2022,31(11)

http : //www. jjssxzz. cn 945

AR AR UE T, O A ER - 80 °C UK AR DRAT IR A£G
{diF Arraystar < EL IncRNA 85/ v2. 0 gEA7 A, M
&L RNA P mRNA {5 FHEEHLS |95 85 TR it I
EE A 96 cRNA . F RNA $RIR 41050 & (3£
Qiagen 7~ H]) 4l fkARic ) cRNAs, 3 F] Nano Drop
ND-1000 45l RNA <2 15t i , 38 328 br o728 PR B I v vk
VAL RNA SR, Bl 617000 2258 eI LT o R
JH DNA GRS (AL S G2505C, &[] Agilent 23
A FHE R A A EOE 4, i@ Agilent Feature
Extraction#X {4 % 8 ith H #8515 5 {H, 7£ Agilent Gene
Spring GX B AF AT BG4 o 2o bR Aab B
T A HPRICIE S 22 57 UfH (fold change, FC) | i &
5 FC=2.0.P <0.05 &1 22 533K IncRNAs fll
mRNAs B 57 8 2k 19 22 5 33K mRNAs 47 L R 1)
RETERE, 1T KEGG &84T,

HH

i

1.6 %itzik

K HH SPSS 26. 0 A4 B AT g it orbr . IESS
ST R ORI DA R £ bR 22 (3 2 5) o,
SRR P B A I o 22 3 s 2 4 1) L ARCR T ERL T
R 2500, b5 R SNK 54720 o] 9 9 B A 52 41 [R] H
BORH ¢ R, UG 56, A 5 K e o = 0. 05, DA
P <0.05FREZRAGI¥E L.

2 HR

2.1 BARJIABMIFIT 6 h j5 o8 B big

C 20 .C37 4] [z C50 20 K BRAEAS MR A BE o0 A
B AN K, ST-T oK W] 8 57 35 5 D37 21 K B i B
KA PR {H ST-T JCW] B 484K, D50 41K B B ST
BB AR, T P XU0a), R IE A AT &, 3 m A O LBk
mCE 1),

a;C 28;b.C37 48;c.D37 48;d.C50 41 ;e.D50 28
1 FHEXRHFENEBINEG6 h FOBELZER

2.2 RAARKKIANBBIIEE 6 h 5 A 54745 R ik
5 C 4 .C37 4 K C50 4R EAH L, D37 241 J% D50
HARRM pH HH B E TR, ZR A5 E X
(P <0.05) ;C37 4K 1Y PaCO, /K8 C T, 2%
SHEGIHE X (P <0.05) ,C50 41K FH PaCO, /K
el C 41,2 ARG #E L (P >0.05) , fi

D37 411 D50 24K B PaCO, K AR T € 41.C37 41
J C50 4, 2B it 2% B X (P <0.05) ;D37 Fi
D50 20K B PaO, /K K F C 4, C37 4 K €50 4, 2=
FAGIFE (P <0.05) ; &% 41 [\ SpO, LLAL, 22 5+
Brgeit#m X (P>0.05) , W& 1,

F1 FEXRHANERIRE6 h FOSHHER (x +5,n=10)

iH CH C37 4 D37 41 C50 4 D50 41 F

pH {f 7.37 £0.02 7.37 +0.04 7.18 £0.03 *#4 7.31+0.02 7.25 +£0.04 5 14.893
PaCO, (mmHg) 21.63 £6.74 31.83+1.25* 17.13 £1.46 *#4 23.40 +0.75 15.83 +1.55*#4 16.583
Pa0, (mmHg) 113.23 £1.55 102.60 +1.80 78.00 +2.64 **4 96.90 + 1. 60 78.66 +2.40 **4 154.030
Sp0, (%) 94.86 £1.05 96.56 +0.70 95.60 +0.89 96.73 £0.45 95.53 £1.59 1.627

* .5 C 24, P <0.05;#: 5 C37 41148 ,P <0.05; A : 55 C50 283458 ,P <0.05

2.3 AAKFZBEARBIRIE 6 h 5 ILEGE LR
OB S E 45 R BoR, 5 C 4U4f ke, €37 41,
D37 2 ,C50 2H )z D50 2H K [ CK CK-MB 5 ¢Tnl 7K}
VIR T, 2R A% E L (P<0.05); 5 C37
20 D37 40 2 C50 ZHAH L, D50 41 K B CK 7K F- 5. T

B (P <0.05) ;D37 41 .D50 2K L CK-MB 7K 3445 C
21 \C37 41 % C50 LU RFUBE T (P <0.05) ;5 C 4.,
C37 41 )% D37 28 Heds, DSO 41K B, ¢Tnl /K F i 25 71
(P <0.05) ;{0 C50 415 D50 41 Tnl K4, 22 %76
GiitFE (P >0.05) , L3k 2,

R2 BHAXRHANERIIRE 6 h FOIBESER (X +5,n=10)

i H CH C37 4 D37 1 C50 4 D50 2 F

CK(U/L) 160.33 +4.50 277.00 +4.35" 262.66 +58.62 " 235.33+7.63* 309.00 £12.12*#/4 12.538
CK-MB(pg/L) 2.00+0.26 3.53+0.45" 7.66 +0.37 *#4 6.96 +0.20" 7.36 £0.20 %4 172.815
cTnl(ng/mL) 0.54 +0.11 3.13+0.32" 3.00+1.15" 3.46 £0.32" 3.86 +0.68 **2 12.050

% .55 C 2Lk P <0.05;:#: 5 C37 2034, P <0.05; A5 D37 2bb45,P<0.05; A : 5 C50 2345, P <0.05



946 BB F K% 24E ]REG ANAT OPER SURG 2022,31(11) http://www. jjssxzz. cn

2.4 BARRKIANBEBIERILO h B SMARBEF  CHANREEFHBIE W , HES AL ; D37 241K B0 LA
T L A B i K, 4R KL 5 DSO ZH R RO JUL AR i 2 % b
2.4.1 FARBONAL HE Qefibds  C4lR K S50, A RYEAIRTE, WA 2,

LRI 5 C37 411 C50 41K L

17

P L
oS3

¥ ! AP
7 A ({4 . |
/ AR £ ol
- & o Ay
¥ v 3
") £/ : A = >
Vi PRl \ vl
i NG N %=
o il Nooge P ! N e ‘.'
" 1 -
; i/ L2 \ L )
| 7 A e
- A A i L

a:C #0;b:C37 20;c:D37 48;d.C50 28;e:D50 48

2 BAKXBROAEALR HE SEER( x200)
2.4.2 FHKRONIAL PAS YL b4 CHK  Z;C50 4URFONALIR Y, nf W/ R @y
SO L AR 2T i i /b 5 €37 R RO LA B8R B X W I B P BT AR A €37 4 hn, {H /b F D37 4
ST A B PE Y € XA 20 D37 ZH R RUC ILZH S h ] DSO ZH 0BT RJ U0 H 4 41 40, e 0, X, B I B PR ) o 35
WA R L e ta X, SRR B IR PR iR s BRI D37 i £ LA 3,

th e /

ANy vy \
. \ \ RN

E \ RN TR SR -

\ \ N ) .

. \. g

g Do
FeE ey, ©
3 g

a:C 4;b:C37 4;¢:D37 40;d:C50 £8;e:D50 41
3 BAKXROIMEAL PAS LR ( x200)
2.4.3  FHHKRELNLHZ TUNEL 4 6 b3 UAIE TS ;5 C 41.C37 41.C50 4 f% D37 41 te#, D50
TUNEL 348 J5 S 96 B T ige, C 241 .C37 44 % ZH ] DRk A G A L, TUNEL [H 4 41 A L 451 i =%
C50 24 TUNEL FH: 44 itk /b5 5 C 2H . C37 41 J¢ €50 T, AR TR R A, DL 4

ZH HbA, D37 41 TUNEL FHP4 40 9 o 51 7 &, 32 8

041

= [ =
c#l 374 D374 o504l pso D

a:C 20;b.C37 £0;c.D37 20;d.C50 4H;e:D50 48;f: B2H A —F i = .5 C2HE,P<0.05;#: 5 C37 4A&K,P<0.05; A: 5
D37 40kt ,P<0.05; A : 5 C50 A3k, P <0.05

4 RAKXBROAEAL TUNEL SEER( x200)
2.5 WL IncRNA % 5 547 R #0138 45 K3 A ({245 Myol9  Mirlb  Ttga9 %% %t
2.5.1 ZEHFKIER IncRNA O U IneRNA SR g3 PR XS PR 2 5 )8 428 200 i 7 2 AR R Y B iz, A
Mrigss,D37 45 C37 222 R 3R3K 10 IncRNA 5 62 2% FI T Notch {553 % 1Y - I 5l N &5 , I8 45 LR (A F1 UL
IR (145 Zbth20 | Sorbs2  Ksrl | Cacna2dl Z53L  Zh& 071G 353 D50 415 C50 4125 5 #5519 IncRNA



BB F K% 4& ] REG ANAT OPER SURG 2022,31(11)

http : //www. jjssxzz. cn 947

A 53 4 FPEIEF (f345 Myh7  Adralb  Cacna2dl 253
) A1 47 T JEEA (4345 Mybph  Synpo2 | Prex2 4¢3k
[R) 3% 26 56 PR 3L W] i 45 ol -5 IR R 2K WLsh&E A
SN AR 7o TN 1 N

2.5.2 mRNA Rk EHE) KEGG & £

5 C50 AHAH I, D50 2 K B Hp 22 55 83K 19 mRNA JE[H]
FEW REIEMEO WU A TR UL O LR O
WIUVIEAE DGR B b 3R BB A5 5 30 8% 55, X 26553 %
FEE P & Myh6 |, Myh7 | Actel | Atp2a2 Fil Cacng? 45 F
(#£3).

%3 D50 %1 C50 H mRNA Z£ 5 R iAEEH KEGG 447

IR PR BN
ko05410 AE SR LR Actel ; Atp2a2 ; Cacng2 ; Itgh8 ; Myh6 ; Myh7
ko05414 Pk U Actel ; Atp2a2 ; Cacng? ; Itgh8 ; Myh6 ; Myh7
ko04260 IWIIRcE Actel ; Atp2a2 ; Cacng2 ; Myh6 ; Myh7
ko04261 OB RAE IS IR Z e (E 5 W i Actel ; Atp2a2 ; Bel2 ; Cacng2 ; Myh6 ; Myh7 ; Ppp212d
ko00062 i H7 12 42 f Elovl2 ; Elovl3 ; Mecr
ko00604 WS NE L W6 R - MY 25 St6galnac4 ; St6 galnac6
k000910 FACH Card; Car6
ko04115 p53 1557l Bel2 ;Cene2 ; Ppmld
ko05416 WEETE O LR Myh6 ; Myh7
ko04340 HEE A s 5 g Bcl2 ; Csnklal
3 i CK-MB A1 ¢Tnl 52 ¥4 21 O L5 15 7Y 50 4

e Ji X AR AP AR R 0 B R B b P 3R
5, ] 5 AT LA 277 A S8 AR U N R P9
SEHEBURIE AL S A ™ AR AN AR, B A 2 3 3
O ILALZAY Na 22 B A A1 98 1 20 M 3= 0, 08 1t S 3500
LR o BRAE AR ST 26 W, B PR 6 K R FE i 7 4 ~
12 JE 2 h B O D REEAE , 76 8 ~ 12 JA I 2 Hy B0 UL
RSP R AT 12 J 25 H B0 I 25 40 ANy g
1 o TR PR K AR AR UL 2t v R B B B L
PGB AS B . ASBIFE K B I R R AR A
3700 m#1 5 000 m BRI E EE SR T, O LA
20 JEL R T S M A 3R i S, RIS T
O LA ARLRE R A G L R, 48 1 3 K B 25 5 B0
W43

A5 BT AT PR s AL A ke SRR 2 R R o 5 1
Bl ABFFEEE R BN R 2k & R RS J5 , D37 41
F1 D50 ZH K B, PaO, /KPR F C 2H . C37 ZH A0 C50 45
C37 41 K[ PaCO, /K V% C 41 &, 1 C50 2 K B
PaCO, /K -5 C 2 H230T , 18 X 22 5 14 D I v 0
— SR WIG , D37 411 D50 41K B PaCO, 7K A%
2 525 T R, 25 5 PR R BROR I 35 AR A 1 T 227
PET 224 ¢, TR bR TR 3 700 m B B FF 46 H 2R
SE AR 5 000 m BFAE ALK, pH {H 1 PaO, 7K 73
2T R SRR PR R B2 2 0 B LA £ 1Y
JEE . AHECA A & AE PaO, > 60 mmHg B & TF-
H,SpO, B AN K, B LA 4 0] SpO, e =% s it

RURECSEN
R N

BRI ARBRTEAE R R, IE K BRI LR K RLE
VP 3 700 m 55 000 m Af CK .cTnl §l CK-MB /K3
W PR A T O GT. D37 41 .D50 41K KR
CK-MB /K345 C 4, C37 4 Jx C50 4 K B34 8 % T+
35 C2H .C37 4 J% D37 4H b, D50 2H KB Tl i
FTh i H C50 415 D50 4 cTnl /KL #, 25 % L5
TH2F R S AR s R BRAE 2 0 e JEL A BE 0 LA
DB IE H R U N 5, 5 SCmikdfaE—8 .

ARBFFEEE T R BO WL S BRI 52 ol Ay, &%
WEIR, 5HAZ A EE, D50 2.0 ILZH 2 HE 4y fa,a] I,
WL RLAE R HESZERL , A3 2 P4 e 3210 s PAS Je
AT UL ILZHL 2R P R b it B A 9 o AR s TUNEL e fa,
FEGPE I AT T WL S 1) U8 T 4 i b B8 B JiE
W e 5 DL AR 1 T e, W PR K BB 2B 0 LA 3 1Y
HER A3

IncRNA 5 Ry HAT Z2 i A 2 Dy g 1) 35 22 ) 5 A
5, AT R S B A R P ) R B AR AR AR
SRR R, 5 IER KB H, D37 4101 D50 4185 bR
KB Zbth20 Sorbs2 Ksrl ,Cacna2dl ,Myh7 Fil Adralb
% IncRNA SRl AR TS 0 B 17 Myol9 Mirlb
Itga9 . Mybph | Synpo2 FI Prex2 4 J& K '~ i 4 7 /] 4
ol - FRRR AR LSNP s R 1 RO LR
AR PR K R S i JRUIR S R L 3 ke A i 32
B . ) KEGG HAE AN, ZREEMN
mRNA 295 KB UL A 3 O L <0 LU
AR E T, TEIX LI B h, L Myh6 \Myh7  Actel |
Atp2a2 Cacng2 S5 HE K B AL B fie iy . Myh6 S22 JJLIAI LK



948 BMERERE

J REG ANAT OPER SURG 2022,31(11)

http ://www. jjssxzz. cn

EAE AW —ER5r, 50 AL T 59 G 0 LS
FIET S Myh7 & — A~ TSRO WUIE K bR &
Actel 5 LER S 1245 IR VERT G, 2 5.0 Uk s
Atp2a2 Z: 5.0 LA R IS LAV 1) P TR B 5 B O
UK WL 4 9 98 457 5 Cacng2 T LIS I Caspase3
Ik, A B LA IR T e P 2k A
FH 2 5 IR AR 25175 R PR R B O LI R AH DG
PRI L A O LR LR RS L0 R S Y )3 3, F
e GOERR R ER R A

AWFFEIRDT T B 23 5 S PR B X PR R B
WU 5 e, 4 T 175 O IR A i mT REILT] , 42
t Myh6 Myh7 1 Actel 2325 1.0 UL 45 09 )3
By, (HIX S PRI S0 UL 4 ) P I B vl o i — 22
WFFEIRIT o BRI I W PR KB 37 1 422 52 T 7™ 4% 1) i P
M R e PR S R DX [R5 R — 2 T R
XA PR S S 1 SR A 1) T BT SR A Y o

[ &% 3K ]

[1] Khodaee M, Grothe HL,Seyfert JH, et al. Athletes at high altitude[ J].

Sports Health,2016,8 (2) ;126 - 132. doi: 10. 1177/194173811663
0948.

(2] vk, o6 A IRIIAR S5, AN D o ol 0 g B B I A A 2R B
TREREEALL ] . AR R 22 5 R AU BE 2 40 7R, 2021,28 (1)
96 - 100. doi:10. 3760/ cma. j. cn311847 —20200721 - 00295.

[3] 8 . B85 DR 8 A A O g L] ARG i A
A7k ,2021,49(10) 943 —944. doi: 10. 3760/ cma. j. cnl112148 —
20210714 -00590.

[4] Li Y,Teng D,Shi X, et al. Prevalence of diabetes recorded in mainland
China using 2018 diagnostic criteria from the American Diabetes Associ-
ation ; national cross sectional study[ J ]. BMJ,2020,369 :m997. doi: 10.
1136/bmj. m997.

(5] AL, 5 B AL, 55, Apelin-13 XPHE BRI R BUC LB 952
M J]. e AR R e 23,2017 ,36 (4) :454 - 458. doi: 10. 3760/
cma. j. issn. 0254 —9026.2017. 04. 025.

(6] skJkH, B 77 AT, 45, BT AU AR X BB 2 g R i K i
HIBFAPF PRI LT ], A 25 i K B3 2 2% 35, 2011,22 (1) . 34 - 38,
doi:10.3760/cma. j. issn. 1007 —6239.2011.01.011.

(7] BRI, B2, M 0T B o B S b e S S )3 Wl [R50 #
[J]. fB R 2 B 24 ), 2021 ,42 (12) 11249 - 1253. doi: 10. 3969/
j-issn. 2095 —5227.2021. 12.004.

[8] Ikelle L, Naash MI, Al-Ubaidi MR. Oxidative stress, diabetic retinopa-
thy ,and superoxide dismutase 3[J]. Adv Exp Med Biol,2019,1185:
335 -339. doi:10.1007/978 -3 —030 -27378 —1_55.

(9] BZER, X A%, B, 45, S0k g U e 5t > IR P ARIR 25 k0 L
FAOAEARARIA [ T]. H el PR S8 56 % 45 B 144 75, 2020,8 (4)
233 -236. doi:10.3877/cma. j. issn. 2095 - 5820.2020. 04. 010.

[10] Henning RJ. Type-2 diabetes mellitus and cardiovascular disease[ J].
Future Cardiol,2018,14(6) :491 —509. doi: 10. 2217 /fca - 2018 -
0045.

[11] Wu S,Zhou Y,Xuan Z, et al. Repeated use of SSRIs potentially associ-
ated with an increase on serum CK and CK-MB in patients with major
depressive disorder:a retrospective study[ J]. Sci Rep,2021,11(1):
13365. doi:10. 1038/s41598 — 021 — 92807 -7.

[12] Clerico A, Ripoli A, Zaninotto M, et al. Head-to-head comparison of
plasma c¢Tnl concentration values measured with three high-sensitivity
methods in a large ITtalian population of healthy volunteers and patients
admitted to emergency department with acute coronary syndrome: a
multi-center study[ J]. Clin Chim Acta,2019,496:25 - 34. doi: 10.
1016/j. cca.2019.06.012.

[13] Wiide 8 2,0+, S5 B0 TR S IR A B 45 xR Bl i
SERIFTIRERZ [ T ] op [0 AR B4 2R 3K, 2019,35(2) 1 173
177. doi:10. 12047/j. cjap. 5751.2019. 038.

[14] Majewski L, Nowak J,Sobczak M, et al. Myosin VI in the nucleus of

[In

neurosecretory PC12 cells: stimulation-dependent nuclear translocation
and interaction with nuclear proteins[ J]. Nucleus,2018,9(1) ;125 -
141. doi:10. 1080/19491034.2017. 1421881.

[15] Xu H,Wang Z,Chen M,et al. YTHDF2 alleviates cardiac hypertrophy
via regulating Myh7 mRNA decoy[ J]. Cell Biosci,2021,11(1) :132.
doi:10. 1186/513578 - 021 - 00649 7.

[16] Frank D, Yusuf Rangrez A, Friedrich C, et al. Cardiac «-actin
(ACTC1 ) gene mutation causes atrial-septal defects associated with
late-onset dilated cardiomyopathy[ J]. Circ Genom Precis Med,2019,
12(8) :e002491. doi:10. 1161/CIRCGEN. 119. 002491.

[17] Lee Y, Chakraborty S, Muthuchamy M. Roles of sarcoplasmic reticulum
Ca>* ATPase pump in the impairments of lymphatic contractile activity
in a metabolic syndrome rat model[ J]. Sci Rep,2020,10(1) :12320.
doi:10. 1038/s41598 - 020 - 69196 —4.

[18] Yu M,Ji L,Li S,et al. Exosomal circ-CACNG2 promotes cardiomyocyte
apoptosis in multiple myeloma via modulating miR-197-3p/ caspase3
axis[ J]. Exp Cell Res,2022,417(2) :113229. doi:10. 1016/]. yexcr.
2022.113229.

(92 )





