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Zx LU T A& U T = i AR R T SR I 2H 2
2R A [ W A PINK 1/Parkin {538 I 1) 52 1

W', AR, TFM, GE—", R, B e

| BRSO KB, TR SIS 1175, 2300005 2. ZRUPEL kg PEESEN; 3. 2P RS ks
45— B P B

[fZE] B# MPTENH Fi#8 1 (PINK1) /E3:2 %48 (Parkin) @3RI &k 82 A FIRIT A K
S G TR ) 3B (CHF) @9 TRAEAMA . FiE  SD M X AR L3 i % K& = X A CHF
A, KRR 24 ARAEN Y AERL S ECHBITEAR ARSI, SAEL, FH62; F
HMOAKRRKXABRT KA, Ry BMEFRER IR, ARECIK, SHRBAXIASNL T AEME ST
ME&4. 41, 17.64¢ (kg+d) EF, D AECHH MK IL TV AEC WS IIIEMAE 10 mg (kg-d) BZ
BEE, BFARAFHEAAKRAT 10ml/ (kg-d) AR EKET, HHELTFRI4B. BN CHRBIFLSE
S (LVEF). A= E (LVFS), faFmsAk (BNP) 4%, HE % & F» Masson % & 3475 )L
LR RILILIR, BT RIS IR R AR M, Ri-qPCR =42 M) X R, s UL 22 PINK 1/Parkin i ¥4 F=
AR X &G [4EFA LD (Beclin-1). p62. MEMKXEEG 15443 (LC3) | ZmRNA KX, R LR
FARAE, BAMKKLVEF, LVFSAK-F¥ 2 EF KK, oiF BNP A&, SIEMALR Y PINKI. Parkin,
Beclinl mRNA & 2L & G K -F EAK, p62 mRNA AL EOKFHAE, MEAXEZE 152438 (LC3B) mRNA.
BEBRACPTEN % %85 1 (p-PINK1). #FBRALE3/2 X% 4288 (p-Parkin) HAOAMEAX K OREI RGNS
BMEMEEOREIEG T (LC3TM/LC3 T ) ¥R EHAL (P<0.05); HELRI T, BAMAKAY
WLtm Rl SR . SRR M, S EHET FELK %, SHEA S Z K mieiziE, KERP . ZEMK,
VHEERTAT, AFARLAT AR, SEAUE, RAEECHHTHf) E Sy ik &35
Y BEKE (P<0.05), BAKECHAZTAEIMAFHEL T AEME KA TA (P<0.05), HEpEC
B TS PR LF BTV, A QA S, B EMFN, FAmBRER Y, 180 A SEEHK, it
A EAE S 7y 8 3T E S LA LR PINK 1/Parkin 43 5 18 %, iR & Aaik Ao, AR LA LR, A
E ST LE CHF Wyt & .
[KgEA] 1BHS A %35, K4k ; BA%; PIENS Fisss |; E3:2 X458, ARESH

180 73538 (chronic heart failure, CHF) J&
Z R0 PR R R AR B By, U R AR I 4
KEFE ETE, 1£=65% M1k 5%~10%, Hi%
OJR BEHLE S KU AR5 07 . RE S A2 A A ph
LN R G BRI o BRI ARE R ERE R Y
FHEORPE, HIRER W S FECONWEE I TR A
A O B2 AR B AE T, RO ) 5 v Y e i

HEEDH : 80P 2R E R RER R H (AHUCM2024
TS085)
M RIHEE :xin d3980@163. com

ML 7 CHF R, o0 UL AP 2ok 1Ak 43 284l 2k
i . PEIEE S S AR D BR B EG SOE R (ROS) BRAR
B3, SRR SRR AR IRE S VIAOC Y. A
WFoE Y Won, SORLIRT) AR AT 2 CHF F & i) 5C #
I, Zobifk [ mg oG5 A A 20K T IR Bl P AR
Al RECRE ARG R T, i, Zenitkfl
WX F4ERE O RE Efa S B EZ B, PTEN
%S 1 (PINKL) /E372 Z %448 (Parkin)
S Ea g RN SN Y AN Ik 87 O E5 % R EN T ER VA
ZARE, PINKIARE FER R IR SIS, BRIz 2T



- 448 - P & 2 E 2026 4F 2 A4 67 %5 4 W] Journal of Traditional Chinese Medicine , 2026, Vol. 67, No. 4

58 Parkin, & ZAALRIAER, 2B W%
WEA (WA MZIRpe2 EH) Rz Zibbrid,
RZAGE S HAE M ECE M 13 (LC3) M3 A
WA T B 2 Ak 7

16 CHF Wiy b firh, PHERH 254 (Anf)
PR3 A Bk R AL B ) . B A2 AP R
AIRES RARME . BIIREE L . BEEEL. O8h
WRAERIER, R R JOvA i 37 ol i B AT B K
FlE Y SO AR A AT CHF AU . I
AR S A ST R E AL Ty, DL AR
TR0 10 B 1 =S 1 1 i 1
Z a0 7 A T 24 T 1 35 0GE CHF B O ek
FIERAE AR, B N R I B A BT 44 (NT-proBNP)
Ko I, AHFEE O LKA F A R S
FEfEC 5 T 100 CHE A9 ] ReVE FPLEL, A HIG PR
FHERHLKYE . ARG LB B REL R Ye
PRZE 5 o5t (IR PR A5 : AZYFY2024-1005) .

1 #R5FHE
1.1 4%

SPF 4% SD MfEE KL 32 H, 6~8 JHIE, A&
250~270 g, WAL TRAEAYEARBGARAA,
SCEENYIF IR S . SCXK (i) 2020-0001, SEi6
ST LB B 25 R SE g sh W b bR AL B B vh
W%, MR E 21~25 °C, AHX IR B 409%~70%,
SKH 12 h B RS IE IR HR B, R UE AR EOK B
PR
1.2 %

ST RORL A : 18 g, U564,
RO g, REFHEIe, ¥ 12g, BIPHRI g,
& 12e, WEFH T, HWHREEETALA
B RIRMAE . VD E A4 vb 40 H (100 mg/F
S FEZEF120171054), dbaiinsetizis
FRAH]

1.3 £ZRXA5ME

KEGAIE (BNP) ELISA i & (EMTi%
{EAEYRHARRA LS - RX302462R) s TRIzol RNA
PEHGLH (Rl 2R AR ARAR, #t5.
SB-MR009) ; HifA#s s Yekhik et e i PCR Mk
W (fit5 . EG20117M) . — AR 4% 5 L 4
DNA —E L BRI (5. EG15133S), VIR ER
FYRHATIRAF]; SRECHAM (Biosharp 24 7], 4t
5. BL504A); W21k PTEN %S 1 (p-PINK1)
P& (Gene Universal 2% &, L5 . UPA04762) ;

PINKI 4tk (b5 . DF7742) . Wik 372 X
fiff (p-Parkin) Hifk (35 : AF3500). ParkinHifk
(it AF0235). T MCHE R 1585538 (LC3B)
itk (5. AF4650) . FHEE 1 (Beclin-1) Ptk
(5 : AF5128) . po2Hifhk (HIt*5:AF5384), Affinity
ANE] s HE B2 3855 (Servicebio 2 8], 165 : G1005) 5
St (YN EGIREA R A RAR, it
R510-22-10); HEHER (AAHEREHGRAA,
#5. H13021634); Masson =L @35 & (4
5 G1006) . HIBEMEW (5. G1102), HiX
TR E YR AR AR SR 16 (it
5: ZB-2305) . WP G (A5 ZB-2301),
W TS ARGRAF; ECLEBUA IR
M& (GLPBIO~H], fit%5: GK10008).

NE W SR R B (Visualsonies 23 A, 7l
: Vevo2100) ; &4 ML T B8 (Hitachi 23w,
5+ HT7800) ; SCHF %)% it PCR X (ABIZA
= StepOne Plus); 4B shEEFRIY (Bio Tek
Fl, 5. ELx800); HLIKAY MHLHEZ S (Tanon
A, RIS, EPS300/VE-186); 1k & 6% 1L
FigERER AR, RS JS-M6P) 5 vKERDI A
ML (Leica v ], AU . RM2016); J62F i il 5%
(OLYMPUS /A ], KI5 . CX43); W% E.obl
(BT ALER A F), TS JW-3021HR)

1.4 SR EHRE

32 HUSPF 9l SD R B, R BEPLEC TR 1%
SN FARA (6 H) ARSI &4 (26 ).,
T £ 21K SRR IR 38 3 ik 45 75 AR il % CHF K R
BRAY D) RRIRCR S e (MR 3%~4%, i 7~
8 L/min) W ARRPE, WeBEAERFAE 1. 5%~3%. KR
BN, MEAFARRIEE BAEHET, G2 2~3cm
WAV IR B K 23 em DU 1T . B2 32 % H I
T TG A B AR AR 20 A b, Al s B
TNk, ZEEE sk B E R X S AT
MAEPE . AR MINE £ B koA Bk & Al
755k (HAR20.7 mm), ffifH4-0 FAREELH
EFk 58 —IF25 L (22 B B 208k il A% (7R )
Frak), IR E S B2 60%0~70% 45 A
LGB I M APk A2 i A eSS . CPIIE I . AR BT
A KR RIS 22 4000 U/H, EZi3 K
TGy, JERE B ORI . AL R
E8JE, WIRBET- R 2 H. g H, XF
PTG R B AEAT PO sh A A, 200 % 5 1L 435X
(LVEF) <63%, 7£ > % 50 il 45 5 2% (FS) <30%,

Dz BE an
s

|
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RO SRR T o e 20K i B D) 1 24 HUR B
SR BB E 205 o0 AR . VDI e il v 2
MSEEOE, BFREY, BdeH., BFEARY6
KB 8+ - Aric I8 3 sh ik B A SR
HEMENE.
1.5 FT#ruik

2% (L shyeE) " bR s 5 AR
FRAFRCRA AR LR, DU TE H R4 53 K RS RL
Rl AR, SEECIR . SR AR R34
TS EME LT IRER 441, 17.64 o (kg-d) ¥
B, VWEEE A4 K BT U e h b
A 10mg/ (kg-d) RERRES . BFARLUMEBIAIL
KT 10 ml/ (kg-d) APEELKHEE . ML T
i4E.
1.6 MMEIRAFE T ik
16,1 —HEot S0 a2 45 41 K BURS pietk
. BR. WohiE, RN REE . HESEE.
1.6.2 wahsesm S THLRERH, X%
2R BT AR O s RN . R S oee (W
¥ 39%~4%, itk 7~8 L/min) W& AR, We ¥ 445
TE1.5%~3%, $RJE mEfE R AR b DR,
AR RSk B R IR . MR 12 MHz, WRIE R
3.5cm, JHJE N 200 mm/s, FESE 30BN
LVEF ., ZE=MEHZE% (LVFS), 455RBCFAE.
1.6.3 ELISA :#m X . 7F BNP A& 541K
BIESE OISR A 24 h ), TA8&12h (Al
Hok) WRETF, RS KE3%~4%, Wi
7~8 L/min) WA JBREE, WREEAEFRFAE 1. 5%~3%, K
MAERUE , AT Sk EERIER M. 4 °C. 3000 r/min
(B 021210 em) B0 12 min 20 B LT . Wk B
LT T EPAE, —80 CHAT . #i MR & vl 4,
SR ELISA 3300 5 1l BNP A .
1.6.4 SMMELHREFEHE TR BRI ZH
OE, B 50 mg 2205 AU B EAT , WEGHE
WG -80 CIRAT o Pl AT O NELH L 28 4% 22 3 H R [
L, WKL B B . YR, JRET HE
Yeft, | Masson YLt , o WA T WAL RO L
HEUE VR LT AEDURRE I
1.6.5 &40 F B ALK S LR A ML

FL B 71 5 Y T 52 R RO IR 2, N R A3 2
WMWK, o AR ARG o 2B ah, Rt
25 S FRUBE LK RO I 2L S R AR 254
1.6.6 Rt-qPCR 4 0 X & & ML 2L 22 PINKI
Parkin . p62. Beclin-1, LC3B mRNA &iA 4541

KEUOWIHZBIREZAR 50~100 mg 2 ABHE S, ]
TRIzol 12471 4 fiff 4 B, 28 50005 il 4 S 304 MLAH 43
B, USRS RNA L3l K AR, 4k R FH 5 9 BT
JEM RNA, JFMliH 75% £ kv aitl, FifS RNA
UUVEW i T DEPC /K I 1 -80 CIR 7. K, MK
1 pg b RNA, A5 300 5 si ilg A0 = A0 5 o Bk
K20 DNA — b iR W, 2237 °C (2 min) ., 55 °C
(15 min) 85 °C (5min) FEFFHATIH L DNA K
bR cDNA G, 7FoIF-20 “CIAAE. LIA L cDNA
AR, FFHIER R RS Y SYBR Green 14
#HHY Taq SYBR Green qPCR Premix it il 52 WK & ,
FE ST 262 1 PCR A Lis 1T 40 MG (95 “CAF
PE15 s, 60 “CiR K/AEH 30 s), 38 1 S WE 28 >t
G5, JREET 2795 155 H bR B R A XS T 4 2 56k
K (B-actin) WIFHXTRIKE, SIWFHILEL, H
A NEWE A B AR A BR A F A .
x1 KOS PINKI . Parkin, p62. Beclin-1,
LC3BRIYIIT A3
Table 1 Primer sequences of PINKI, Parkin, p62, Beclin-1

and LC3B in myocardial tissues of rats

B kLl i

FE/bp

PINKI i CCTCCAGCGAAAGCCATCTTA 148
Tif: GACGTCTGAGTTCTGCCCTA

Parkin B TTCCAAACCGGATGAGTGGA 88
FiF: GTTGGGTGTGCTCCACATTT

p62 ¥ CTGCTGCCTCCCTCTAATCC 108
TFUf: ATTCTCCGGCTCCATCTTGG

Beclin-1 7. GAATGAGGGCGACAGTGAAC 134
Fii#: CCTGGACCTTCTCCAGGTTT

LC3B ¥ CAACAGGAAGAGAGCCATGC 130
Fii#: TCAGACACGAGTGAGTGACC

B-actin . CCCATCTATGAGGGTTACGC 150

Fii: TTTAATGTCACGCACGATTTC
W PINKI, PTENiESHEE1; Parkin, E31Z 21450 ; Beclinl,
WEFE; LC3B, WOEMICEN 12438,

1.6.7 Western Blot iZA&M] - ALZEZR PINK 1.p-PINK1,
Parkin, p-Parkin. p62. Beclin-1. LC3-1 . LC3-1I
FaRKF RIS TR AL 3 H KR
ZUREAR 50~100 mg, 2 RIPA 2 W vk b 240 )5,
TE4 °C. 12000 r/min 250> 15 min  (B5.02F4 10 em)
R0 SR H . B RS 4 5XSDS-PAGE 2%
MR R AL BR T T SDS-PAGE #E i H H Tk 43
B e E RS L (300 mA H )
HH R PVDF ., B, BT 5% B W5k i W h
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FREA2 he BEAKK SRR (4 CHEF
w’) KBRS AAYEE (HRP) bricf) —ht (FiR
WEE 2 h) SRR N, R E 5L PBST 72
YU, BT, TEREE TP ECLAL S A OGIRY)
N, FImage] 2. 1. 04k BA5 S i

1.7 %it¥7r&

I3 FH SPSS 26. 0 BAF AT 8 7 b o 1 R
YR GRS, UEH+bREZ (F+s) TR, I
2558 R 2 7 2208, LA LSD YA 3 7 R L
By T EAFHEZAEH Dunnett’s TR 5, P
L # FH Mann-Whthey U K355 . DL P<0.05°h 254
GiiteEE L.

2 H#R
2.1 AR RMG—HKELE

e FARZH KBRS PR, O BEE, BAOG
W AL, TEENIEBR, WREATAE, HEE K
. B, IR, A KRR HERE, B
Khite, ZWaHASN, dekkR IR, (R S5 E
R, HEEWD; SO TR A R ARG R

BIRME, BEARMBEN, MG, REER
Z%, HERAIER, HFERERAW BN, S
a0 AR AL WS s, BAHDRE, vE R/
g, RNGREE, KAERS ARG, JEEamgA R,
WL IS IRAEEM . L. H#Ea. FIIR
RN B R N R Ty ek o, iR AR
IR, AU DL HE(E 5%
2.2 B4R F S RIS AR A i BNP A2 tb 4k

TR, HSRFRA I, HAY KR LVEF,
LVFS K2 8 3 FEAK, IS BNP & & T e (P<
0.05), SHARIA L, S M@ . IRRlEA
YD h VP34 LVEF . LVFS /KB b, i
T BNP & i A% (P<<0.05). S5yb)%EE Misivbis
Wbk, Srftodrm . FE4 LVEF, LVFS/K
EREAG, I BNP & T E (P<0.05). 53
@ IR A R, Sl )5 Rl E 4] LVEF
LVFS/K¥ETHEr, I BNP &% (P<<0.05).
2.3 BAKRCHPMLHE F &2 Rk

K 1w, BFERAKEONALIE RS IE

R2 AU IBEIEIR XML BNP /K- HLEL

Table 2 Comparison of cardiac function indices and serum BNP levels in rats of each group (x+s)
415 FRAL LVEF/% LVFS/% BNP/pg-L™"
RFARL 6 66. 35+4. 54 37.86+3. 24 155. 71£30. 32
LA 6 24.78+3. 80" 12.30+1. 93" 781. 38+72. 07"
VO B A A 6 61.76+2. 47" 34.20+1.93” 341.01+53. 21"
AR O 2 6 37.69+2. 22" 18.30+1. 09" ) 633. 04+53. 31" ¢
SO i 6 55.7242.38" ¥ 28.65+2. 60" ) ¥ 434, 24+43, 74" Y

H: LVEF, ZOZ 804050 LVEFS, A%k, BNP, Mhaik.,
a) SIEFRAHE:, P<0.05; b) SHEMLAIHAE, P<0.05; o) SUPEEIMGVMHA I, P<0.05; d) 55 &EEHEA R, P<O0.05.

BFEARE
—
\ —
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SREMEHEA
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V' ' \
WEEERERIaE
e
BERUBFIEEA

A SRR RN TN g a1 Dbl O RN S | 1 62 2 i PRGN O | IR AR T 2 L g
Bl AAKFONAHLIES HE e gE R i (x200)

Figure 1  Comparison of HE staining results of morphology of myocardial tissues in rats of each group (x200)
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WO WA AEHES R | GE R, MRS AE AT
T i = A TR Vi O Z 5T O N N 9 A
O HEHRSI L, JFEA T Z R IR . v
JE U ot 45 0 35 200 WLZH 200 i BIDIR 2575 31 e 25 ek
&, (UL ER A MERE . 2 gt )y IR A
SO U B AZ A R 2 A Pl i, AT3 A A E A )
AL R R A BRI IS . 2 gl m i &
O BEHRIVECH A TF , AUILETE R /D B R
J i3
2.4 BB KR0S WL Masson $ &, 45 R ki
K2R, BFERAOCNELHS AT, 4iHEmE
[34%), JoRH AT AEAb e R VR ROV R, BRI K

BN g i

SEMVEARA
e ORI R 4R
B2 A4HKEOIZEHLUEZS Masson QLB 25 R i (x200)

Figure 2 Comparison of Masson's trichrome staining results of morphology of myocardial tissues in rats of each group (x200)

SERMTHER

g;* \\;

SO LA A5 2500, AL 4EUTR ., 2R 4E4k
FREEHG TN Vb e B i 4 v 38 200 U AT 2D 1 21 4
b, SEEL T IRF A A g E R —E R
o AL R AL A0 R B R, A4
AR B A
2.5 B K RS WLLLRARMLE ML

BI37n, FARLLC LA IE SR, LR
AEHES AT, AT HTE M, WUBET 4k R Lok
R, MALRARLEERE . PUETEIT, EFA
AL A BIRLZH LA B A K, LEER 4EHES
ANHEI, FB o WL G A R, UL T 4 W) Sk 14

e K, DRSS AR, DL N R LB

SREUEHESR

IR B ST EA

SROSHESR

TE: REFTITR MR, LLER PR N A WA
B3 SARBONHSUES BT BB T i OSBRSS (x2500)

Figure 3  Ultrastructural features of myocardial tissues in rats of each group observed

by transmission electron microscopy (x2500)
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AN, SR EAL OIS BR—C g
RIS, (EAFETES ORI, LA AL
W), USSR e HESV R AR, B Z5F IR
WU 2 2k (R AR AAR R B b i, b P 5 Jot v 98
FEAR, DB A I L, BT P AT L/
WA, S o s g S R, s
LR AEHED TEAKLIN , WU 25 R 0T, LR 2T 2 (R] 25
PREE, KLRIRZETEE . IR, 2
BARRIREE I ik, PR NS DL B Wi A . VDR
CL 4570 20 ZE LA R AR 0 UL 4EHES RS AS
FU, WU kb, URSF4EmZhik -5, K
BT LRLARZER SRR . NIRRT, AT P R DL P
Sl
2.6 A28 K A S LA 2% PINK1/Parkin i@ 34 48 % &
& mRNA £ ik b4z

F3n, SERFARALE, BAHKFOIEA
#Uh PINKI , Parkin, Beclinl, LC3B mRNA X} 3
KPR, p62 mRNA M F L & T (P<0.05).
SRR L, & 259 T Bd 0 LZH 21 PINKI

Parkin, Beclinl, LC3B mRNA MIX ik &8T5, p62
mRNA X FIREFFIL (P<0.05). 5705 E il 45
WA A, SEfdodr e . I g0 g4
PINKI, Beclinl mRNA FIXF 2k 5K, p62 mRNA
FikTHE (P<0.05), ZRfdO KRR 4 Parkin,
LC3B mRNA XS RIL g IRFEML (P<<0.05), 5%
RO R EAl i, g0 Iy m Al s d
PINKI, Parkin, Beclinl, LC3B mRNA X} ik &
FiEr, p62 mRNAMXTFRIXFEFFAL (P<0.05).
2.7 &8 K K S AULE 2% PINK1/Parkin 18 %48 % &
G K-

Fam, HSEFRALE, HAILKERONH
Z1 PINK1. p-PINK1, Parkin, p-Parkin, Beclinl £
FIKF & LC3 /LGS T (B B FRAR, p62 8 1K
FItmE (P<0.05). SRIAA LR, BRZ L
AR LC3 M /LC3 T {H 22 % G245 XA,
HA A 2540 0 WIZH 2 PINK T, p-PINK1., Parkin.,
p-Parkin, Beclinl £ 1 /K- & LC3 [1/LC3 T i3 i
ETHE, p62 HHAKCEREIL (P<0.05). SUPEE

3 KUK EC LIS PINK/Parkin i & AH S 1 mRNA X 635 8 L

Table 3 Comparison of mRNA expression for related proteins to the PINK 1/Parkin pathway in myocardial tissues of rats in each group

(%+s)
25 Rl PINK1 Parkin Beclinl p62 LC3B
rFARLH 6 1. 08+0. 09 0. 95+0. 08 1. 09+0. 07 1. 07+0. 21 0. 97+0. 09
R ZH 6 0. 24+0. 06" 0. 17+0. 04" 0. 13+0. 03" 3.93+0. 40" 0.29+0. 07"
VP PR Ay 34l 6 0. 86+0. 08" 0. 600. 05" 0.72+0. 07" 1. 80+0. 29" 0. 88+0. 09"
Z AR 6 0. 37+0. 02" 0.26+0. 03" 0. 28+0. 04" 3.15+0. 23" ¢ 0. 61+0. 05"
Zr AL R A 6 0.68+0. 12" 2 ¥ 0. 56+0. 06" 0. 59+0. 07" 2.32+0. 13V 0.82+0. 12"

¥ PINKI, PTENESFLME1; Parkin, E31ZZiEHRY; Beclinl, “FHEE 1; LC3B, WUSHICEN 155438,
a) HEFARLLE, P<0.05; b) SR E, P<0.05; ¢ SYMECEMARVPIHA L, P<0.05; d) SO Rattx, rP<

0. 05,
w4 KA RFONLE L PINK/Parkin 18 A0 5 8 A 7KF AL
Table 4 Comparison of PINK1/Parkin pathway-related proteins levels in myocardial tissues of rats in each group (x%s)
28 51 R PINK1 p-PINK1 Parkin p-Parkin p62 Beclin-1 LC3M/LC3 1

e FALH 3 0.9820.03 0. 69=0. 03 0. 7320. 30 0. 940. 06 0. 18=0. 00 0. 5520. 03 0. 7720. 01
RLA L 3 0.50+0.03" 0. 18+0. 54" 0. 38+0. 02" 0.26+0.04” 0. 46x0. 02" 0.21+0. 02" 0. 31+0. 06"
AN R 3 0.900.05" 0. 63+0. 05" 0. 66+0. 05" 0.75+0.07""  0.21+0.01" 0. 49+0. 03" 0. 75+0. 02"
BiERA)

Z ML IR 30.64+0.02"°  0.34+0.03"  0.46+0.01”  0.46+0.04”  0.360.01"  0.29+0.04"  0.40+0. 04"
prili=ec]

ey 3 0.7520. 04" 0.49+0. 03" 0. 58+0. 03" 0.63£0. 07" 0.3020. 01" 0.4020. 02" 0. 54=0. 01"
il h=sec|

7E: PINK1, PTENiFESHMAE1; p-PINK1, BEFRILPTENGZIES 1; Parkin, E31Z A ; p-Parkin: BRI E31Z Zi%HEA; Beclinl, F
AFE1; LC3N, MEMXENREEIEA L Le3 1, MESHCENRE3IEN 1.
a) SIFRAE, P<0.05; b) SEAEILIAE, P<0.05; ¢) SUEBMGALA L, P<0.05; d) 5SS EMAGERRA LK, P<

0.05.
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MhamvbIngl b, Sk, SRl PINKL
p-PINK1. Parkin, p-Parkin, Beclinl HH KM
LC3 II/LC3 [ ¥ R EREAL, po2 /K TR (P<
0.05). SZ LI RF AR, S
J7 #7740 PINK1, p-PINK1. Parkin, p-Parkin,
Beclinl £ 7K 3 &% LC3 /LC3 T (¥ B & T,
p62 KT AL (P<<0.05) . &4 KR4S
PINK 1/Parkin i % FH 5 85 (1 H Uk [ DL [T 4

A B C D E
42kDa

actin

52 kDa S Bcclinl

16 kDa
14 kDa

LC3I
LC3ll

62 kDa p62

-

52 kDa Parkin

52 kDa

p-Parkin
60 kDa PINK1

60 kDa p-PINK1

T ABRFARM; BB, ¢, SRELFEREY; D, &
RO R, B, PRECMSIIEA; PINKI, PTENESH
BiE 15 p-PINK1, BERRAL PTEN 5 S8 15 Parkin, E33Z RIEHERE;
p-Parkin: BRIL E372 ZiE 46T ; Beclinl, FHEFE1; LC3T,
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Figure 4  Electrophoresis of PINK1/Parkin pathway-related
proteins in myocardial tissues of rats in each group
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Effect of Shengqi Jianxin Formula (% fi#.>77) on Mitochondrial Autophagy and the PINK1/Parkin Signaling
Pathway in Cardiac Tissues in Chronic Heart Failure
XIE Peichi', LIU Pan’, DING Zitong', BAI Jingyi', PANG Deqi', DAI Xiaohua’
1. First Clinical Medical College, Anhui University of Chinese Medicine, Hefei, 230000; 2. College of Traditional Chinese Medicine,
Anhui University of Chinese Medicine; 3. The First Affiliated Hospital of Anhui University of Chinese Medicine
ABSTRACT Objective To explore the potential mechanism of Shengi Jianxin Formula (Z g #.0>77) in the treat-
ment of chronic heart failure (CHF) from the perspective of regulating mitochondrial autophagy via the PTEN-induced
kinase 1 (PINK1 )/E3 ubiquitin ligase (Parkin) pathway. Methods Male SD rats were subjected to abdominal
aortic constriction to establish the CHF model. Twenty-four successfully modeled rats were randomly divided into the
model group, sacubitril/valsartan group, and low- and high-dose Shenqi Jianxin Formula groups, with 6 rats in each
group. Six other rats were set as the sham surgery group, which were only separated the abdominal aorta and then
closed the abdomen. Rats in the low-dose and high-dose Shengi Jianxin Formula groups were given intragastric
administration of Shengi Jianxin Formula suspension at doses of 4. 41 g/(kg+d) and 17. 64 g/(kg-d) , respectively;
the sacubitril/valsartan group received intragastric administration of sacubitril/valsartan sodium tablet suspension at 10
mg/(kg+d) ; the sham surgery group and the model group were given normal saline at 10 ml/(kg+d) via intragastric
gavage. The intervention lasted for 4 consecutive weeks. Cardiac function indices including left ventricular ejection
fraction (LVEF) and left ventricular fractional shortening (LVFS) were detected, and serum brain natriuretic peptide
(BNP) content was measured. HE staining and Masson staining were used to observe myocardial histopathological
changes. Transmission electron microscopy was employed to examine the ultrastructure of cardiac tissues. Quantita-
tive real-time polymerase chain reaction (Rt-qPCR) was performed to determine the mRNA expressions of PINK 1/Parkin
pathway-related factors and autophagy-associated proteins including Beclin-1, p62, and microtubule-associated protein 1
light chain 3 (LC3) in myocardial tissues. Results Compared with the sham surgery group, the model group showed
significant decreases in LVEF and LVEFS levels, an increase in serum BNP content, down-regulated mRNA and pro-
tein expressions of PINKI, Parkin and Beclin-1 in cardiac tissues, up-regulated mRNA and protein expressions of
p62, as well as significant reductions in LC3B mRNA expression, phosphorylated PTEN-induced kinase 1 (p-PINK1)
and phosphorylated E3 ubiquitin ligase (p-Parkin) protein levels, and the ratio of microtubule-associated protein 1
light chain 3- Il to microtubule-associated protein 1 light chain 3- I (LC3 [I/LC3 I ) (P<<0.05). Pathological results
revealed obvious myocardial cell edema, necrosis and degeneration, increased disorder of myocardial fiber arrange-
ment, extensive inflammatory cell infiltration, moderate to severe mitochondrial swelling, a few mitochondrial vacuolar
changes, and no obvious autophagy in the field of vision in the model group. Compared with the model group, all the
above indicators were significantly improved in the high-dose Shenqi Jianxin Formula group and the sacubitril/valsartan
group (P <<0.05). Moreover, the improvement of each index in the high-dose Shengi Jianxin Formula group was
superior to that in the low-dose group (P<<0.05). In the high-dose Shengi Jianxin Formula group, myocardial myo-
fibrils were arranged regularly with orderly orientation, the striated structure was clear, and necrotic cells significantly
reduced. Conclusion Shengi Jianxin Formula can activate the PINK1/Parkin signaling pathway in myocardial tissues,
enhance mitochondrial autophagy, and clear dysfunctional mitochondria, thereby improving cardiac function and
delaying the progression of CHF.
Keywords chronic heart failure; mitochondria; autophagy; PTEN-induced kinase 1; E3 ubiquitin ligase; Shengi
Jianxin Formula (Z¥4#077)
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