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B i ED 4RV IES ( sacubitril valsartan sodium, SVS) O BALERMEBEFIR{ ( Myocardial ischemia
reperfusion injury, MIRI) #EEKEEEFTIER. Hik: REEEKMKEFESZEILAZEI mn, kEMAEBETE
120 min#l& MIRIZhIEE!, BETERGET SVSEBLIE (60 mg/kg) , WMER SVSHIATTHR, HERBIMER
DA HRST; RABBKRERKHRE ( Enzyme-Linked Immunosorbent Assay, ELISA ) , X I1E# A
SIZLES ( superoxide dismutase, SOD ) &M, BBtHKESLYES ( glutathione peroxidase, GSH-Px )
EMRAZE (malonaldehyde, MDA ) EE#TEEKN; FIFERRBENERAR ( Western Blot ) #&&E AL
EA. ZEFE2#%XEF 2 ( nuclear factor erythroid related factor 2, Nrf2) . Kelch# ECH#%ZEHBH 1 ( Kelch—
like ECH-associated protein 1, Keap1) RERE{LIEZREE 1 ( quinone oxidoreductase 1, NQO1) BIFRIA K i#H
TR, 2R 5BFAREML, EREANOCINAHENIEEIZLE., Hih, SHRREZEAMR; M5 SOD. GSH-
PxBiEMHRZEREE ( P<0.05) , MDAEEREEIES (P<0.05) ; £ER. Nrf2. Keap1 R NQO1HRIESHEE
PR (P<0.05), S5H#EBIAMEL, SVSELINAHENAHINEFRAME; mMESOD. GSH-PxHEMEEEAS
(P<0.05) , MDARIEERRERK ( P<0.05) ; £ER. Nrf2, Keap1 & NQO1RIFRIZEIEM ( P<0.05) ; SVS
48 EIRE MBI TEZMER (P>0.05), £t SVSTRE MRIEBERAROIRG, LIFECIRIPIER, ENH
AIEEIRIT AR Nrf2—Keap 1 (ESBERIMGISANHSIBNEEARIEE X,

WEREIB; OIROEEE; £88; SLMN
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Objective: To evaluate the therapeutic effect of sacubitril valsartan sodium (SVS) on rats with
myocardial ischemia reperfusion injury (MIRI). Methods: An MIRI animal model was established by
ligating and occluding the left anterior descending coronary artery for 30 minutes, followed by 120
minutes of reperfusion. After reperfusion, rats received oral administration of SVS (60 mg/kg) to
observe its therapeutic effects. Hematoxylin and eosin (HE) staining was used to examine myocardial
fiber morphological changes. Enzyme-linked immunosorbent assay (ELISA) was employed to
measure superoxide dismutase (SOD) activity and glutathione peroxidase (GSH-Px) activity in serum
samples. ELISA) to quantify superoxide dismutase (SOD) activity, glutathione peroxidase (GSH-Px)
activity, and malondialdehyde (MDA) content in serum samples; Western blot analysis was performed
to examine the expression levels of cardiac myosin, nuclear factor erythroid-related factor 2 (Nrf2),
and Kelch-like ECH-associated protein 1 (Keap1). Results: Compared with the sham-operated group,
the model group exhibited excessive proliferation, distortion, localized rupture, and even dissolution
of myocardial fibers. Serum SOD and GSH-Px activities were significantly reduced (P<0.05), while
MDA levels were markedly elevated (P<0.05). Expression levels of myosin, Nrf2, and Keap1 were all
significantly decreased (P<0.05). Compared with the model group, myocardial fibers in the SVS group
exhibited more regular distribution; serum SOD and GSH-Px activities were significantly increased
(P<0.05), while MDA content was markedly decreased (P<0.05); expression levels of desmin, Nrf2,
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and Keap1 were all elevated (P<0.05). No significant differences were observed in the SVS group
for the aforementioned indicators (P>0.05). Conclusion: SVS alleviates myocardial injury in MIRI
model rats, exerting a cardioprotective effect. This mechanism may involve regulating the Nrf2—
Keap1 signaling pathway to suppress oxidative stress and increase desmin expression.
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i, MUFFRE S FE P AR MIRDE— 2R MR, SEERTAIERER, ERET 205 EEL, MR OIAIERTE &L
RATEEEM. FI, S8 AR S EARIUAENS Rt O PR S Z R R . MIRIS RS, e, HAEBL @y
SRR e FE MIRLFTIG, PAAIS-RRE, JRAEa0AM IR —" o Bk, PZGSEncrie, (ERTRE, Restxt
SRR SRBAECHTEINY, B IR B PR T, BT MIRIEER . /72 b, AREZ AuOREHUN RS, 77
RO L — SR S AR, MR R, AR NI M 2GR B . SR AROAI, PIZGEAER, WS PCLEIFAMI
RO, AN TURATRRSERY, R ROE . SEMZEZ R, (BN SPROEARRE, PUZ5(52 MIRIFHAR O F B

PEEEHEAIIPIEAY (Sacubitril/Valsartan Sodium, SVS) & Hiib 7 B EAIAROE L L1 E/RCARINE B, 8T I 5ok R2
PRIKHERRAEAEIR] (ARNL) 28250y, HZGBRAE AR bR R e . BELIT A RS T 1B, T I 3 - I RAKER — eI
A4 (RAAS) SFINIKAZTAE . AR OIS | BRI S 27T SERRTFIES, SVSHOAZEREH I OIIRERAR
IFEGEIEN, GEARCEZOEEMER, FIROIFEAR; NRILCIEY SVS BARLOIMESET K . DI sEm kR, dek
EBER . RRFRIANE S Z AR, DR PRI MRS R RS A TRIGTER L ) SRR . ALk

FAEWEE SVS KT MIRTEL RO LRI A PTRENUHR, TN IR R P 1 MIRTERBERLAAG R S RIS 16 o

—. SEEEMRIRITG &

(—) SEE&EhD

V&L Sprague Dawley KRl (fKEE230-280 g) , WHILA
Wt WUR IR s oy, R AR EIRBRIE A 23 £2 °C,
SRR, MRS, AN, YUK, SLIRRTEEE 12 h,
54 ASBSHEIBEHL N =41 (185 /41) + (1) BFAR4L: Zhi
HEAT MIRIFAR, ARSI RBIKAETRS; (2) BHAH: 5)
P T MIRIFAR, 2530 mBIRBI KT IS (12280 30 min, YA
M FEE 120 ming  (3) SVSH: 7E MIRIFAFHEE 120 min
JAEH SVS (60 mg/kg) o

(Z) ses&ist#i

SVSI BAL AR EHIZ A R AE]; &% (575 No.
16520-1-AP) | Nrf2 (£55: No. 33123-1-AP) J% Keapl (£
. No. 60027-1-Ig) #Hi{K M B 2 [E Proteintech A &5 2,3,5—
SUEZFEE DU (TTC) Ptk a (85 T8170) | #4
AL (295 BC5165) « At H I &g ( 555
BC1195) |, W8k (1845 BC0025) A1 &M HILEREER
HAPRAE],

(=) MIRI KERERHIEIS TR

SLIGHTRRRZE & 12 h, JEEEES2 %k B pREE. KR
SRR, IE PO R 1, Al B S HILA M A IR RS

W, ETUREE IR —AME T R, SR TR
TR/ NSI IR, SR BL-420S AEMHLEES I R 50, K ribdE
TR FR PG TR BT AT 3 15 R A BRafl TS0 L], st
KEVO AL, KERES 3-4 MIRIBRBE B 722040 0.5 com 0T Mg, B
TROEETEONE, e/ a e 72 Raik, A OE T4 1-2
mm XS ZE AR i 7 R A S ke ek, R EAREZ) 1.5 mm, B
JEZ)1.8 mm. ZEFLATFE S EM 30 min N, O ZENUHELLEHAL AL
Ffa, S EREARR, HOMEER STESHEHES > 0.1 mVEL
EGHERE T WA, RIS P R A S iR O LR T
Wi 30 minJEIATFEEHLZe, WIS K RUZ: SR O LB ILIX 1)
I OGEHTIR S, H A 20 min PROHLE ST BERHE > 1/218F,
AL PR A

(M) HFANBESH S

SCUGEEHT , SIS 2 % IRk ELEC A RRRE, UML)
3 mlA A EPE, B TZ T30 min, 3500 g&/0>10 min, B L
W, AT ELISAR, SRINSEHSR, KO e A IEE I
s, DAEHLEAERbRE, Bty , SAEE O 4 %
ZHEMEEE 24 h, HTHELPFRM, LEEPOIEE T -80 °C
VKA, TR s B SE

(R) HE#:E

FRARGEREEERE S, ZAASE NI, 60 CHEIRIZE6
hDSHIFABE, Era a5 HmE ) Ao P A Eyife
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JIRIEAAY, TRARZE Yt Smin, A3V RS 1% HhERTH
K90 30s, WEAMPE 3K ALt 6min, FEAMPES
W JEEER R R A . S RRIE, AR E A, B
P U

(75) ESBXfREIRMTize (ELISA)

R K FRIYE SOD. GSH-Px. MDA SEHEFRHR, ELISAEE
PRGNSR (AU ZERHAIRAT]) HA &7,

() EBREEE ( Western blot )

BUD VB ZFR 5N EP T 0N RIPA B F 24, 9K
VAR A B 4-5R, YK b0 F 30min. R IE B0 L4
°C 12000 rpm &5:/0>15 min, FEHCE [H 3G H BCA 357 &l
EE RIS 5 BUE VRIRE . T e 4 5 i, #EFT SDS—
PAGE & [k, HVKEEHURE %S PVDF IR L 5 % iR
e B A 2 hE Y, —hid CHSEIRRI E R, WHH
TBST e MAZH= S EITE 2 hjg TBST 5%, o
AN RGOS TR SR 34T

(\) Gt B ik

JH SPSS 20.0 0 %45 #E A7 G vt 43 07, iR B R L x £ s
R, ZRCEOR SRR 220047, WAL R tis, L
P<0.05 AN 22 BA W,

—. &R

(—) SVSH MIRIHEEIA 5, e E B RN

TEIDR AT AR S T AR R T, 31 R BUARHE 111
O, ERAFUR R ARSI S AR O HUE 2540
KRZERERB AT SR O SR, ST BSH4m >0.1 mV
PLEEplbE T oldam; S5PLR ARSI KET 452 30 min & F
HOHIERR ST BERRE; 47 MIRIERKR SVS TS, O
EETIER .

(=) SVSHhL AN SA R

BFARAXROENFREILSGWIER, H506E)F, R
PUETZL, W, O ENAFAEE IS, Tolhd, S A0
Sy RWAMEANRAE . B K RO B LTI S L5 ] (2
WL HEAITCIEE . O S AR SR 8, A3 VAT 4 S il
fe, FEEBEXIR W R 42 . R, TRAE; Bl
ARV, AR A REI G IT BT DULE s i 28 1 4
M2 . SVSEZH, HU MU B U] s, O Z WA
WIRLEEA T, AP R I, MR A e tamgik, JFmrLL
LR DE R ML, TR,

(=) SVSH MIRIERY KRR MBS L MESim= A0 =20

SE LRI, B SRS S TR SR S AT L,
Hofm i o MDA & & & &0 EF (P<0.05) , 1 GSH-Px.
SOD Fy35 P24 5 8 P A% (P<0.05) 3 SVSZHSLIb ) 5
TR ZE SIS F AR IS 1 GSH-Px . SOD G 45 & 5k T
(P<0.05) , T MDA (&=l K (P<0.05)

(@) SVSH MIRHEE KE/LANALRLLEER. Nrf2, Keapt
& NQO1RIXEMF M

WBEE R B 7R: B AH ST S0 LA 2 25 & 3.
Nrf2, Keapl ;2. NQO1 & H # ik & 55 F R4MH L 2 2 %
ik (P<0.05) ; TiS5BEIA S PAE L, SVSALSLE .0
WA ZRZEE 5. Nrf2, Keapl Jz NQOL1Z&E H#iA &I B & T
(P<0.05),

=. itie

FATIRGE AR, BRIt O e B A2 T
T IR ARA R R BN O RE R . DA R At T
PR T E I EE U P WATEiIA MIRTA R 55 4,
HEE DB IEF A S ONAURIIE, S O B sz 2
FNGN A TG LA B Yy ARSI F R F K L MIRT IS 7y
X, OHE ST B S irdam HAERE T daw, Bl ST BUR
B, OEHUH B RESCA, O SHUN M 2545 1 52 51 7 T
W, LAV EERAH, ZisE gy A m R SO LB I R
Wi, NGB IR s e 2t . AP MIRTAZ A R
257 SVSAbE, DHE . TTC Rt ORI AR DLE,
FH SVSH MIRLEH T35 (0 GEIER , R B /E LG 75 225k
—H

AR FEIAR, 258 TR O ALEU R a2 b, A
i 5 [T B o A e 708 1 e TR il B/ RO TR T JB s, &5 SR
TR, MEEE AR, O HLNIE S IR (L SR
[N ERE LRI BLS, P ECO NN e . X —
SESREPERI, 4E AR OGBS s . RO
WUEE VUMD REM BN T E H o A% TR, KRAMO
WAL 15 min 25 2 5 BV R AL I DO LS/ N M e, 6 e i P
AIE KRGO B, AR, IS E R R
FHFEMT, SVSTTLLRE M MIRI SEUNETE Rk T, F
SVS —E R T PAssE MIRIS RO S5 ) S8 DL DL
MU AERES, W4 DL IR IE F IS S se HAA S
TEM

MEAWT G B, EN S MIRIZ YIRS, O HLANIEHIA
ARSI T A 2 MIRTARAS . A o0 4 R IR, MIRTHE
TR FAIMTE SOD. GSH-Px R & FEA%, 7 MDA & i 35
W, RULOHBILE RS R T YRS R, 1 SVS
AL L BT MIRDS S &R SRR, 3% 5 R SCik
R SVS BT A R 2GR — 2, BRAERFFT M1, Nri2/
HO-1/NQO1 /5 5-H s AT R s R BL Rt I T AE,
REMS AR O LERS o Nrf2 (R ZE 5 BB IO R T
TEAFRRAAT FEE AL T A 24O LA e T A 3R
i, Nri2& i s, dEmES T iHiEEE (0 HO-1.,
NQO1) ik, Hrh, HO-1/ER MBI, nm F i
B AN ARSI . NQOL #2545 40id
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SRR, A RLEOS O LIRS . AWTFe R, BORA SR DI S AaRp DILE AU GBROTET o R SEa 25 1
Nrf2, HO-1, NQO1 ALt B3 AR, SVST I LLEE AN (LABHRR SVSERIDIANIE S 4RO ILE R HURED RE T RE 5 %
MIRI'SFEL Nrf2, HO-1, NQOL#IAEPEL, I SVSTEEE  Nri2/HO-1/NQOLfFE- BB I A BRI ¢, #1247
1 Nrf2/HO-1/NQO1 /5 5 G MIRIT S| A AL B350 , TERNLEIA R — R RIS
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