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i E:HH 5 miR-199b-5p & Mg 5L (MD X & s UL 440 R P R W R ik P 64 4 A & T 46 BU i .
Fixk H30 AKXKBBEMNKFRES>ABF AL M2 miR-199b-5p & kA28, 44 10 R, R L%
X E B R AR E (RT-qPCR) # @ & JULL 22+ miR-199b-5p K F, R A& F Sz B £ £ 4 0o H
(LVER) | £ £ 84 % 2% (LVSF) . £ 4K KM AW Z(LVEDD) , £ £ ¥ % L4 A& (LVESD), kA
IARAEAF LR AN S LA 2 B T, £ Masson & &4 M & PUL 22 4F LK F . 4 5 K Western
blotting & RT-qPCR #: | & JLZA 47 4F 44048 % & & (Collagen | ,Collagenll ) . i T M & i 48 % & & (GRP78,
Caspase-12,CHOP,PERK) Z mRNA K F, £R LSHFRAAE Ml AKX A SPLEL P miR-199b-5p K
7+ % . LVEF.LVSF %1%, LVEDD.LVESD ¥ X, £ % ¥ & %3t % & L (P<0.05), MI 4 X # & LA L F
TRKEEEMZE, LSPULFEFE BT, SPUE M T RTR, 5BFRui, Ml Ak oma
22 Collagen | ,Collagenlll #3 % & & mRNA &K -F # % ,GRP78.Caspase-12,CHOP.PERK #) % & % mRNA
KEFFGH,EFH AL FELP<0.05), 5 MI4E, miR-199b-5p /& & X kK R AL P miR-199b-
5p KFBAL, LVEF.LVSF 3% 42, LVEDD,LVESD & v, £ F ¥ A %+ 5 & L (P<{0.05), miR-199b-5p 1k &
B R RS MR F K IR D, S LA 4 345 B &, S L) IR R AR Y. 5 MI 48 5%, miR-199b-5p
Mk E ik m K R ow LA 2% F Collagen | . Collagen Il #9 & & % mRNA K F B &k, GRP78, Caspase-12, CHOP,
PERK #%& & & mRNA K-PFBEAK, 2 F Y A AT £ EL(P<T0.05), &i® &% iX miR-199b-5p T 474 MI
KBS IR TR R, B &S ILEF 4 Fo s T 4R,
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Abstract: Objective To investigate the role and possible mechanism of miR-199b-5p in myocardial fibro-
sis and endoplasmic reticulum stress in rats with myocardial infarction (MI). Methods A total of 30 rats were
divided into sham operation group., MI group and miR-199b-5p low expression group according to random
number table method,with 10 rats in each group. The level of miR-199b-5p in myocardial tissue was detected
by real-time fluorescent quantitative polymerase chain reaction (RT-qPCR) ,and left ventricular ejection frac-
tion (LVEF), left ventricular short axis shortening rate (LVSF), left ventricular end diastolic diameter

(LVEDD) and left ventricular end systolic diameter (LVESD) were detected by echocardiography. Hematoxy-
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lin and Eosin staining was used to detect the pathological changes of myocardial tissue. Masson staining was
used to detect the level of myocardial fibrosis. Western blotting and RT-qPCR were used respectively to detect
fibrosis-related proteins (Collagen I and [l ) and endoplasmic reticulum stress-related proteins (GRP78,
Caspase-12,CHOP and PERK) and mRNA levels. Results
miR-199b-5p in myocardial tissue of rats in MI group increased, LVEF and LLVSF decreased, LVEDD and

LVESD increased, the differences were significant (P<C0. 05). In myocardial tissue of rats in IM group,a large

Compared with sham operation group,the level of

number of inflammatory cells were infiltrated, myocardial fibers were disorganized and broken,Collagen depo-
sition was observed in myocardial space. Compared with sham operation group, protein and mRNA levels of
Collagen I and [l in rat myocardium increased, GRP78,Caspase-12, CHOP,PERK protein and mRNA levels
increased in MI group (P<C0. 05). Compared with MI group,the miR-199b-5p low expression group had lower
expression of miR-199b-5p,higher LVEF and LVSF,and lower LVEDD and LVESD, the differences were sig-
nificant (P<C0. 05). In miR-199b-5p low expression group,inflammatory cells decreased, myocardial fiber in-
jury was improved, Collagen deposition in myocardial space decreased. Compared with MI group, the miR-
199b-5p low expression group had lower protein and mRNA levels of Collagen [ and [l in myocardial tissue,

and lower GRP78,Caspase-12,CHOP,PERK protein and mRNA levels, the differences were significant (P <<

0. 05). Conclusion

Low expression of miR-199b-5p can inhibit myocardial endoplasmic reticulum stress and

improve myocardial fibrosis and cardiac function in MI rats.
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1.3.6  SEWF PO E 5 B A M EE /W (RT-gPCR) £
M SRS R B LA 20 B RNA &, 5 5%
RNA Jy cDNA, 2 BUEGR & 30 F & #2795 °C
M 10 min, SR )5 95 CAEHE 15 5,60 ‘CiRk 20 5,72
CHEAR 40 s, 3 28 NIFH, KL GAPDH H N &, D
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genlll . GRP78, Caspase-12, CHOP.PERKmRNA #*
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x1 SHRESI(5 —3")

3 E B FAGEE7]

miR-199b-5p ATCAGCTACGGTAGCTACAAGC GCATAGCATGACATAGCATACGA
GRP78 GCCTACTAGGCATTAGCAGTAA CCATGCAAATGACGTGCTCCTGA
Caspase-12 CCTGGATTACTCAGTGGCTGCA CTFGCAGTAGCAATGCATTTCAG
CHOP ACCGTGGCGAGTGCAGTGCGGT GCCTACCTGCAGTGACAGTAGCA
PERK GCTCCGTAGGAAGAATCAGTCA CCCATTCTCGATGATGCTGCGTG
Collagen | GATTAGGTGAGATGACGTAGCG ACCTCTGCGATGACGATGGTACG
Collagen[ll CGTGCAACTAGCGATGCGGCAC GAATGGCGTAGCAGATAGCAAA
GAPDH CTGCACACGTACGTCCGCAATC AACCTAGCGCGTGACGTGCATGC

1.4 Siif2fkb B SRA SPSS23. 0 483t #4471 %k
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KRR, 22 5 A Gt 22 L (P <<0.05)
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B LZH 2 v 4% 0 200 AR ok /L, o0 L &F 4 45 105 3 o0
JULTE) Bt g S T AR e 2 DL IR 2,
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H M mRNA K- 5ERFARH B MIAH KR
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. miR-199b-5p R R IBA K BO M AL Colla- HAHIFE X (P<<0.05), WHE 3.% 3,
gen | \Collagenll i) 2 1 2 mRNA /K FEAG, 22 544
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BFEARA MIZE miR-199b—-5p K Fik4H
# 1 FHRBRBHELIE

o~

2 BHAKXBOIBELLR (2 £5)

215 LVEF(%) LVSF(%) LVEDD(mm) LVESD(mm)
(&Nl 62.1242.81 35.8341.33 8.26+0.94 5.7240.62
MI 21 25.2742.49" 11.57+1. 11" 13.5240.95" 10.44+1. 06"
miR-199b-5p 1k ik A 16.89+1.357 24.0141.477 10.9440.777 8.0440.567
F 257. 30 86. 32 26. 31 27.58
P <<0. 001 <<0. 001 <<0. 001 <<0.001

HHEFARA K, P<0.05;5 MI 44, * P<<0.05,

|
-
2
g

BFERE
T A Sk BT EE O SRE A S 0 ILET 4 KL WAL L
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x3 ZHKXBRODIMALRF Collagen | Collagenlll BIE B E mRNA 7K FELE (7 £5)

Collagen [ Collagen Il

3

e mRNA HH mRNA
BFEARA 1.0140. 02 1.00240. 02 1.01240. 02 0.99%0. 02
MI 41 5.8540.42" 4.18+0.30" 5.15-40.34" 3.75-+0.56"
miR-199b-5p R F k4 1.5540.267 1.7340.267 2.484+0. 227 2.3540.247
F 341. 00 209. 50 318. 50 62.17
P <0.001 <0. 001 <0. 001 <0.001

H S EFARMAKE, T P<<0.05;5 MI 4l 4, * P<<0.05,



+ 918 - MBEFSIEKR 2025 F 4 AF 2285 7 H

Lab Med Clin, April 2025, Vol. 22,No. 7

Collagen | &EH - e | 139X10°
Collagenll|ZE [ | mmm——— D e 117 X103
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W S5HRTPRAE, " P<0.05;5 MI4HL#HK, " P<0.05,

3 it e

MI Je& 4Bk v WA O w2 —". Ml g
O LA B BE T 23 fish 22 ML 19 98 9 S I K ok 4% A 200 Jfd
FAE BT 2 Fh AR HE O JILET 2k Ak 09 40 i R L 0TS AR
2T Yk 20 5 10 R L ST 2 A0 B L 1 O A R D AR
(FEHE R Collagen | Collagen [l ) YTFLTE O AILIH] JE =,
H B WU AT 4RI A 21 . D WL 4Efb 78 MI )
G B BEAT A% 0 B 0 45 F RN T R ¢ S L T S 01 R
2| R0 E i 46 AN & 5K ) BE R AT 7E O 1 i 1 R
A REEE R EEEEEMAY . BT, T 0L
YAV B ROR YT AT RIS AT 75 AS T4 9

miRNA 78 0 L £F 4 4k il %5 2 5¢ & 2 1 1
RIS, BEAEBFSE % . miR-199b-5p 78 MI & B0 L
s 2GR A IE ) SO S E B IR B/ NFAT 15 5 38 2%
S B0 WE K A 5 B U RN T RE A L BRI AT 4
Ty fit s A5 2 58 J e AR, 33k b 5 8 #E 410 ] miR-199b-5p
JE8E e | X HE R miR-199b-5p B i I TE M1
O Wbt BErh R EZAEH . ARG R BN,
miR-199b-5p 7 MI K FlO WLZH 21 rp 35 0] 8 T 5
HARFE A miR-199b-5p A 3 M1 KB O I EE S+ %

0 LA 2955 B0 453 497 FF 0 /0 0 WL ) 0 e o1 e DB 190
L, ek /D &1 4k {k AH 56 35 1 Collagen | . Collagen [l 1% 2
ik X BEEM SRR SR, K F miR-199b-5p
16 M1 % J i i v (9 4 FH ML 4 S o2 238 48 . RN
J& Ca’ " B RE R A R I TR W
Jo 19X 7 5 40 L Ay I X6 PN B B N S R AT S S R AT
TR SO B T 2R AL AR GO AR A 2 IR
T,k BE A P S5 8 8 RT R 4 A a0 RORE 4 A T A
[CRENY TR A I AR R TR e 1 e Nt
N T E S R ERTEEAR NS5 ML &, H
SN[ X < S || 1 W5 3 R N AR I
VA IS I 7 8ORE B AR R AT S 30 MIT K BRGGO DILZH 2L R
A RIE ML AL . WANG 22 B #F5E B L SO,
3 3 0 A A R PN O 5 A O B HL T 22 A MIT K RS
LAk, ZHANG %5 [ 55 2 01, P9 5 09 17 3
n]3f 3 PERK J8737.0 ULEF 4k 46 & & P #.0 WL 40 i 98
To. ARWFFESE B BR , MK B LA 40 iy B R 7
WA= H GRP78.Caspase-12,.CHOP,PERK ik
BB B hn . AR, miR-199b-5p & 75 ] ¥4 425 Py 5t R 7
WS 5 MI O NLE Aok e i A il . AR 4R B



I ESE G0 K 2025 24 A% 22 6% TH

Lab Med Clin, April 2025, Vol. 22,No. 7

* 919 -

7~ KA miR-199b-5p A F #H MI K Fl.o WL 21
PN JBE 0 SR O B KT

25 F R . miR-199b-5p 75 MI .0 L4 21 rh 5k
om0 miR-199b-5p 7K FA] Bl MI K EC T 6E
O WL 2055 3845 473 K0 LT 4k Ak, (] Bsf 40 <6 PN J5E 99 )i
W, SR, AWESE R D B MI ot B miR-
1%b®ﬂbﬁ%WﬁMWﬁﬁﬁumgﬁwiﬁ?
PR JBE O o 35 4 O UL 2T 4 A 7K ST 18 43 AL I A75 7

— B WEGE . AT AT MI R4 T8 89 BSR4 &
S Al
S % Uk

[1] SCHUMACHER D, KRAMANN R. Multiomic spatial
mapping of myocardial infarction and implications for
personalized therapy[]]. Arterioscler Thromb Vasc Biol,
2023,43(2) :192-202.

[2] JENTZER J C,MONROE R E. Acute myocardial infarc-
tion cardiogenic shock in younger adults:a patient’s expe-
rience[ J |. ] Card Fail,2023,29(1) :30-32.

[3] JOSIASSEN J,MQLLER J E,HOLMVANG L,et al. In-
terventional treatment of acute myocardial infarction-re-
lated cardiogenic shock[J]. Curr Opin Crit Care,2021,27
(4):433-439.

[4] DELGADO-VALERO B,DE LA FUENTE-CHAVEZ L,
ROMERO-MIRANDA A, et al. Role of endoplasmic re-
ticulum stress in renal damage after myocardial infarction
[J]. Clin Sci (Lond),2021,135(1) :143-159.

[5] ZOU J,FEI Q,XIAO H,et al. VEGF-A promotes angio-
genesis after acute myocardial infarction through increas-
ing ROS production and enhancing ER stress-mediated
autophagy[ ] J. J Cell Physiol, 2019, 234 (10): 17690-
17703.

[6] SOUZA-NETO F V,ISLAS F,JIMENEZ-GONZALEZ S,
et al. Mitochondrial oxidative stress promotes cardiac re-
modeling in myocardial infarction through the activation
of endoplasmic reticulum stress[ ] ]. Antioxidants (Ba-

el),2022,11(7):1232.

[7] DUYGU B,POELS E M,JUNI R.et al. miR-199b-5p is a
regulator of left ventricular remodeling following myocar-
dial infarction[ J ]. Non-coding RNA Res,2017,2(1):18-
26.

(8] &k, Tt , kb Je—. BT Fas/FasL {5 5 il B IR R &F
IR JE X O WU ZE A B S BE O AL 200 B 9 1 i 52
W], AR BE 25,2024, 64(13) :36-41.

(9] M #5848 H VL. BT 25K 8 9445 SphK1/S1P {5 %5 i
BT 2O DUREFE R RO WLEF e s [T, b [ 2
B +2024,35(8) :955-960.

[10] FRAMPTON J,ORTENGREN A R.ZEITLER E P. Ar-
rhythmlas after acute myocardial infarction[ ]J]. Yale J Bi-
ol Med,2023,96(1) :83-94.

[11] CHEN G.XU H.XU T,et al. Calycosin reduces myocar-
dial fibrosis and improves cardiac function in post-myo-
cardial infarction mice by suppressing TGFBRI1 signaling
pathways[]J]. Phytomedicine,2022,104:154277.

[12] VENUGOPAL H.HANNA A, HUMERES C, et al.
Properties and functions of fibroblasts and myofibro-
blasts in myocardial infarction[ J]. Cells, 2022, 11 (9);
1386.

[13] GU H,.DUAN Y.LI S,et al. miR-96-5p regulates myo-
cardial infarction-induced cardiac f{ibrosis via Smad7/
Smad3 pathway[ J]. Acta Biochim Biophys Sin (Shang-
hai),2022,54(12) :1874-1888.

[14] DUYGU B, POELS E M, JUNI R, et al. miR-199b-5p is a
regulator of left ventricular remodeling following myocardial
infarction[ J]. Noncoding RNA Res,2017,2(1) :18-26.

[15] DI CONZA G,HO P C. ER stress responses:an emerging
modulator for innate immunity [ J]. Cells, 2020, 9 (3):
695.

[16] CHEN X Y,SHI C R.HE M H,et al. Endoplasmic retic-
ulum stress: molecular mechanism and therapeutic targets
[]]. Signal Transduct Target Ther,2023,8(1):352.

[17] LEMMER 1 L. WILLEMSEN N. HILAL N, et al. A
guide to understanding endoplasmic reticulum stress in
metabolic disorders[ ] ]. Mol Metab,2021,47:101169.

[18] GLEMBOTSKI C C,ROSARDA J D, WISEMAN R L.
Proteostasis and beyond: ATF6 in ischemic disease[]].
Trends Mol Med,2019,25(6) :538-550.

[19] REN J,BI Y,SOWERS J R,et al. endoplasmic reticulum
stress and unfolded protein response in cardiovascular
diseases[J]. Nat Rev Cardiol,2021,18(7) :499-521.

[20] HE L, QIN C Y, SHI J, et al. Endoplasmic reticulum
stress and mitochondrial damage in rat cardiomyocytes
after acute myocardial infarction[ J]. Sichuan Da Xue Xue
Bao Yi Xue Ban,2020,51(3) :350-354.

[21] WANG X B,CUI H,DU ] B. Sulfur dioxide ameliorates
rat myocardial fibrosis by inhibiting endoplasmic reticu-
lum stress[ J]. Histol Histopathol, 2018, 33 (10): 1089-
1097.

[22] ZHANG C,LI Y,ZHAO J.et al. endoplasmic reticulum

stress regulates cardiomyocyte apoptosis in myocardial fi-

brosis development via perk-mediated autophagy[ ] ]. Car-

diovasc Toxicol,2020,20(6) :618-626.

ISR H . 2024-07-15 B 18 H 1 :2024-12-25)



