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[ Abstract]
myocardial and endothelial functions in the rat model of coronary heart disease (CHD) with blood stasis syndrome, as well as the

Objective: To explore the mechanism of action of silent information regulator 3 (SIRT3) in the repair of

intervention effect of Xuefu Zhuyutang. Methods: A total of 90 specific pathogen-free (SPF) male Sprague-Dawley (SD) rats
were used. After model establishment, 16 rats died, and the survived 74 were randomly assigned into seven groups: normal
(n=10) , sham (thread passed without ligation, n=10), model (n=10), diltiazem (16 mg-kg"', n=11), and low-, medium-, and
high-dose Xuefu Zhuyutang (3.51, 7.02, and 14.04 g-kg', respectively, n=11 each). The CHD model with blood stasis syndrome
was induced by ligation of the left anterior descending (LAD) coronary artery, followed by 7 days of treatment. Rats were then
evaluated in terms of general conditions, electrocardiogram (ECG) , cardiac color Doppler ultrasonography (echocardiography,
Echo), and hemorheology. Myocardial histopathology was examined by hematoxylin-eosin (HE) staining. The serum level of nitric
oxide (NO) was measured by colorimetry, and inducible nitric oxide synthase (iNOS), endothelial nitric oxide synthase (eNOS),
and endothelin-1 (ET-1) levels were determined by enzyme-linked immunosorbent assay (ELISA). Immunohistochemistry (IHC)
was employed to assess the expression of hypoxia-inducible factor-la (HIF-la) and 6-phosphofructo-2-kinase/fructose-2, 6-
bisphosphatase 3 (PFKFB3) in the myocardial tissue. Western blot and Real-time polymerase chain reaction (Real-time PCR) were
employed to measure the protein and mRNA levels, respectively, of SIRT3, peroxisome proliferator-activated receptor 7y
(PPARYy), and B-catenin. Results: Compared with the normal group, the model group exhibited poor general conditions and blood
stasis syndrome. HE staining showed disorganized cardiomyocytes, partial myofiber rupture and degeneration, nuclear pyknosis or
loss, interstitial edema, and extensive neutrophil infiltration in the model group. ECG revealed persistent ST-segment elevation,
abnormal Q waves in some rats, reduced R-wave amplitude, irregular R-R intervals, and tall or inverted T waves in the model
group. Furthermore, the model group showed decreased left ventricular ejection fraction (LVEF) and left ventricular fractional
shortening (LVFS) (P<0.01) , increased left ventricular end-diastolic dimension (LVIDd) and left ventricular end-systolic
dimension (LVIDs) (P<0.01) , elevated whole-blood viscosity at low, medium, and high shear rates, plasma viscosity, and
fibrinogen (P<0.01) , declined serum levels of NO and eNOS (P<0.01) , raised serum levels of iNOS and ET-1 (P<0.01) ,
upregulated protein levels of HIF-1a and PFKFB3 (P<0.01), downregulated protein and mRNA levels of SIRT3 and PPARy, and
upregulated protein and mRNA levels of 8-catenin (P<0.01) in the myocardial tissue. Compared with the model group, medium-
and high-dose Xuefu Zhuyutang improved general conditions and ECG, reduced the myocardial damage and inflammation,
decreased the LVIDd and whole-blood viscosity at low shear rate (P<0.01) , elevated the serum level of eNOS and reduced the
serum level of iNOS (P<0.01), upregulated the protein level of PFKFB3 and the protein and mRNA levels of SIRT3 and PPARYy
(P<0.01), and downregulated the protein level of B-catenin (P<0.01) in the myocardial tissue. The low-, medium-, and high-dose
Xuefu Zhuyutang groups showed increased LVEF and LVFS (P<0.05, P<0.01) , decreased LVIDs, whole-blood viscosity at
medium and high shear rates, plasma viscosity, and fibrinogen (P<0.01), elevated serum level of NO (P<0.01), declined serum
level of ET-1 (P<0.01), upregulated protein level of HIF-1a (P<0.05, P<0.01) and downregulated mRNA level of B-catenin (P<
0.01) in the myocardial tissue. Conclusion: Xuefu Zhuyutang may promote myocardial repair and functional improvement in the
rat model of coronary heart disease with blood stasis syndrome by activating the SIRT3 signaling pathway, coordinately regulating
the expression of key proteins such as HIF-la, PFKFB3, PPARy, and B-catenin, and modulating endothelial function through
multiple aspects including metabolic homeostasis, cell junction stability, and vascular tone coordination.

[Keywords] coronary heart disease; blood stasis syndrome; Xuefu Zhuyutang; silent information regulator 3 (SIRT3) ;
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Rl , 2 5 A AR I T 1 e a AQ 4l i 0 T L 58
JiE A 1 45 2 B Az B RS, ST B, SIRT3 3k
R AT BN K I RE A2 B ONO AW ason; T B T L
WO AT B T s N B — SR AL AU B (eNOS) i Bk
AR A INOS i BE 3k, IR &2 1ML 48 47 45 °F- 1
5N B EF 5k SIRT3 i nl i i 8 45 1 A 1k
Yy Tt 1A 15 5 W) OIS 2 4K y (PPARY) | BRI 3
T -la(HIF-1a) . 6-% 2 5 0% -2- 1 i 3 (PFKFB3) 4%
TR AR R PN B A A AR T BB AR R
SRUIE I AR A BN B T REAE A2

ILJRF 2955 37 1 A 3 AT B MRk 4 ), iR
IR N B 2 5 R . T2 e R IR AR
IR B8 B A B A8 g Al R T ERFE T A2 BE il
BT A 2 N 208 15 2 s CHD
A J5 A2 AR L SR LR 328 5 1 2 A 0t
SIRT3 {5 5 & & 4% N B AR 3P R0, i AN TH A . i
Tt A 58 LA CHD I 58 TE AR 1K B B 92 % 42
i 5 [ 58 SIRT3 {5 538 % S R i Al ¢ 3+ 380
AT 32 958 07 7E 2 3% N K D g v VR AL, O b B2
24+ 1l CHD 2 1L} 24 4 4 .
1 ##
1.1 zh¥  SPF 2k SD KR 90 H, 44 i & 200~
220 g, H I A 07 3 v ek A BR A w4 AL 1R T RS
SYXK (i )2019-0009, 3 ¥ & #% ik 5 SCXK (i)
2019-0004, 3l ¥ & & Ik 4% 5 430727241101165452,
TEZ I 22~26 °C , FH X B 35%~65% M 45 14 F 1A
I, 38 N PE IR SR 1 KBTI 280~300 g 5 A8 AR
RUHE S AR o
1.2 3 A sh W) 5w B AR AR 1R SR oG 5
55 2h ) A8 BV RAT L B3l A W R P R 2 R 2R s
SC o AE B 2 D 4y AL (A8 R AIE #fE 5 HNUCM21-
2403-04)
1.3 259 U ZE 7 Bk 12 g(it 5 221201) .
T 9 g (#Ht 5 TH24031102) | A= M 85 9 g (#t 5
HY24032101) .4 % 9 g (It 5 HG23091803) . £1 4&
9 g (#it 5 XZz24031103) . # 5% 6 g (it =
XZ23091203) .75 ~j 6 g(fit 5 SX23082801) . fiff 521
3 ¢ (it 5 XZ24022604) . H B 6 g (it =5
TH23090703) A% 45 4.5 g (4t +7 SN23082103) JI[ &
4.5 g(Hit*5 SL23091803) 4L fi o 134 245 44 b 9 g v
B 24 R A7 5 — B B B v 24 s e — R W, il 8 R
EHRKFARF A H P L EFAOHREEHFTE
2020 4F R € A N R I 25 ) R 4 R K

.30.

8 K AT R A, & Wb 60 min 5 2 BURK . B 2 R AT
WG I, W4 2 A 25 B Wk O 1.404 g-mL' 1Y 2
W, BT 4 CCORA &M . 1h IR M /R B 55 2% FF I 4
(1) (90 mg/ki, 2 10 K7 ) , iy 2R ¥ H s il 245 47 FR 2
AR AL LS H19990388, K5 25 W) 78 40 Vs fit T 25 1R
K,

1.4 K7 N84 IK-1(ET-1) ,iNOS .eNOS i}
HG A7 73 W BRI 5 5 (ELISA) i3 & K NO F £, 356 1l
i (o DUP 3 B 5 A2 W BBy A BR A W)L it 5
%% 9 & E-EL-R0367. E-EL-R0520, E-EL-R1458,
E-BC-K035-M) ; RNA 2 Bk ] . Evo M-MLV [ #%
SR PTR AR G G g SC R B AE ) TR PR A
#t 5 4> Bk AG21101-C. AG11728) ; NovoStart”
SYBR High-Sensitivity qPCR SuperMix i 7] & ( I
3 7 BB A BR A AL L5 E099-01A) ; SIRT3 .
PPARYy .B-i% ¥ % [ (B-catenin) . PEKFB3 $i {4 (7%
=g AR R A R L #5403 82210-1-RR |
16643-1-AP,66379-1-Ig . 13763-1-AP) ; HIF-1a 3 /&
(BN A B R A BR A Al ik %5 HAT721997) ;
B-WL3h & 11 (B-actin) o 44 (200 138 o 48 W) FHEL
A BRA AL S5 AC026) 5 75 AR FK -0 (HE) 4 4
A (b R E R A BRA AL 5 240012006) .
1.5 X% ChemiDoc™XRS+8 %E I8 i 1% 73 B &
4t . 580BRMyCycler 1 5 & fiff 5% =0 2 i (PCR) X .
164-5050 %Y & fili A PK A3 FE I L 1703935 Y H Yk 4% B
I BIHL 165-8001 AU T Ff AL UK A% (38 [E Bio-Rad 24
7] ) ; LightCyclerd80 I 5 fif %¢ Yt 58 it 3 A il #if 28
1. (Real-time PCR) R & [ ¥ [Ri2 Wi r=dh (i) A R
N ) 15 ZS9100C B [ B ifi i i A2 P A (A6 5 AR
Bt Al BB R SR AT BR A F] ) 5 YD-A TUAE ) 248U
BLCA AR 25 BT i 4 A FR/A F] ) ; KD-BM 1T Y i
i A ) 20 2B HEHL (AT AR 4 AR T B IR R R A
B2 W) ; HM325 B £ % U] F HL ( 52 [E Thermo
Scientific 22 7] ) .

2 A&

2.1 KBRIEE O I8 UE R B 4 g ST FPE A SR
SCHR 14, 38 o 45 $L 22 56 AR 2 bk A B S # 3 KR
CHD Ifit R A o 256 v, K BT S 606 I W2 R 7%
R T W E FF AR, 86, 2 58 50 S i A
WAL, WA, VI REREE SN YT
WL o 1 20 000 T 2 B B Bk B PE Sy B LI S 2
&N o NES 4~5 Uy ] I e 5 68 O U, 3005 0 £ P
Je i 6-0 4 G Ao a5 L 22 b AR 2l Ik AR = . WL 3|
G540 R0 WU 8 A8 PR B 1, H B ) e s L B
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Oy B ST B 5 8 1n) L 4h & R R 5 3L k2l 45 &
ML 30 A5 27 48 B5 5 0 T RE , 25 A PEAR I 7 TE A A 11
Faoe k5 T S AR5 M s f oy R e AL K
52 30 Bk S R PR

22 USR] EBUETE 90 KR BB HL 4> IE
WA 10 H T ARH (UEFEL, R E5HL) 10 H ORI A
il & 20 70 Ko W REE US| S BR TE R JE UL e A 77
i B R AN TR AT B AR (16 H) |, B4y KR
FREAL BRI 10 H 56 2 1 /R B 5 9% R i 4
CIU) 7 7802 CffT FR Hb R B B 40 ) 11 3, Il T 38 9%
il b R R A A 11 B BE S ) JS 24 h T
U T, 2 M2 3 2 S0 OB ) B i A B
Py 4 A 2 T FR AT B30 1) A5 2500 e e A o M R B
16 mg-kg', ML) & A AL L wE  Bh
3.51.7.02.14.04 g- kg, AR 25 T AL 45 T 7510
KA At B A H R — BRI 24 3 4 T 1 7 d.
23 WM THU7 d)JERREER BT IE , R 5RE 32 5
Jik R I o 8 43 10 Y AE BB 2 b N ST BRI O
AR LRI o Ty — 3 4 AE & S AN D F 30 min, Bl
Ja A4 °C.3000r -min” &.0 10 min( B .04 7 cm,
TIED WO B TR T UKAR AE-80 CCAR M T IRAE A
FH o SRl 58 B 5 Sz B R BR S it o0 B VR T TR
6 L0 E S5, B HLKGE — 3500 I BT 4% 2 R
HEE B 24 h AT A R AL B BT HE 3 (8
B G % Ak (THC) K I o I 4% o0 JUE 43 %6 A R A7 78
o 2 RGE RS AT 2 -80 °CUKA , FH T # F
E| 375 72 (Western blot) .Real-time PCR Az H At 46 9
2.4 FEBRA I

241 REUCEWRMERSE W29 T Wb,
B U)ULEE 45 20 KBRS SRS B CHR S L D A
R B0 Ak B RO W R AR, W
WA A7 R RE 1 A R AR A B0 AR R PPl R
R A= FHEER 25 0 a8 A AR S T 1 i B AR A

242 OEEWI A K R T TS K B
(iR B TN NS 5 LNl W e 1 I VA
G EREZ OB B e TR0 E,

2.4.3 DEEEE BB ET R B AT O I A
Al Al 12 MHz 988 75 P8 3k o s B vfE 42
ODERMIE, 455 T, T LUK
RECM B R R, W A E S B
(LVEF) /¢ % 50 i 45 55 %2 (LVFS) 6.0 & &7 5K K )
W42 (LVIDd) Fl 22 0 S I 4 K 3 9 42 (LVIDs) , B
2k = W A

244 MWW AEY: SRAEME ES K40 4~5 mL, ¥

TG A 8 R R BT BE A L R LS T B
B2 AR AT RE AR R T L 3 A A8 R R U 4 i, 8
& =Y. B L4 °C (3 000 remin” & 0>
10 min 4355 1M 3% , I 1M 5 56 3 R 40 2 36 1 D
245 ODNIHLAHE Qe F0 LA 7 k47 i
Ui Ab B AR YRR N R AN [ e B B 1 £ B
JI R K o B S 8 T 5 R 3R ORI L1 5% U 4 ) e
o, 5% BN AL S Al i i Wt . PR )R L)
AR G M CREBL K e — WK B A B, I )5
WO Ul A, R A R B R, TR S A U T
B
2.4.6 L AbH R KGN Y NO &, ELISA ¥
K 1L 75 7 INOS \eNOS \ET-1 & &l H &
Uk B AT 4R L 25 R FH AR A A T E
2.4.7 IHC 3L & 0 WL4H 21 HIF-1a . PFKFB3 2 [
Fik  OWARZ A WAIEIED) F, H LB S % K
Jei AT P RAE B . i i HIF-1a(1:50) Al PFKFB3
(1:100)—4T, F 37 °CHFE 2 ho il b 3 5 W 8
30 min, F i1 =40 F 37 °CHF H 40 min, 2SR
e (DAB) & {8 )5 , 2886 B B 7K = 2R 3% W Ak
BT ER IR E R . BB R WS B M R Gk B
HLIE B 5 A 75 435 FLEF (x400) , F) FH Image J %43 #r
BH M e 618 RT3 WO BE 44 PN B F 3R A
K-
2.4.8 Western blot & Jll .0 fJL 41 21 SIRT3 . PPARY .
B-catenin A 2K 1R 15 BOL LA LIS 3K, R H S
a2 UUUE 1L (RIPA) 2 i $ B 8 1 s A e
B (BCA)ME R AWE ., WEREAHMIT T
Tt T TR M - 5 TN T g 5 K H UK (SDS-PAGE)
LYK 0 B O TR R A I 2 & (PVDF) B . B4
W B S 2 S A —4% SIRT3(1:5 000) .B-catenin
(1:5000) ,PPARy (1: 1 000) .B-actin(1: 10 000) ,
4 °CHEH L o W H A K R BRAR i R AL ) il
(HRP)FRiCHI —H1(1:5000) , =M H 1 h)m , 6
W o Ak ¢ &L (ECL) BB W w6 I & . U
B-actin i N £, % H Image T84 3547 0K BE 40 7, 31
EH B AR R IR
2.49 Real-time PCR £ I .0> AL 40 41 SIRT3,
B-catenin, PPARy mRNA F# ik 200 HL4 21 &
RNA, fifi /] TRIzol ¥ 42 4F , W & RNA ¥ i Je 4fi i
Jei , % U B 3 S Ol cDNA 3 5 SR 4 137 °C
15 min, 85 °C 5s. LA cDNA b # #z , i il SYBR
Green % G YL ¥}, 7F Real-time PCR X L i 474 314 J2
N o SN A& 95 CCHAE P 10 min Ji5 16 2 43 1K, 16
. 31 .
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RS K 95 °C 155,60 °C 60 s, R 222k 3154
E . LSNPS ISy N S i N M = S |
(SIRT3,B-catenin, PPARy) J P £ 3 [H (B-actin) 1%
TR RS, BB 9 )7 51 L3 1.

#1 31457

Table 1 Primer sequences

519 FH(5-3") K /bp

SIRT3 |3 GGGCTTGAGAGAGCATCTGG 167
T ACAACGCCAGTACAGACAGG

B-catenin |- GTCTGAGGACAAGCCACAGGACTAC 115
T AATGTCCAGTCCGAGATCAGCA

PPARy 1 GGAGCCTAAGTTTGAGTTTGCTGTG 153

T i TGCAGCAGGTTGTCTTGGATG

[ GGAGATTACTGCCCTGGCTCCTA 146

B-actin

Fif GACTCATCGTACTCCTGCTTGCTG

2.5 Gtk SRH SPSS 29.0 B F kAT Ge it 4y
B b BRI x + s 3Rk o A5 I RS A Y 25 5F
PER S, FH BB 3R 07 22 50 B, 41 (8] e B T e /N B3
P 22 7. (LSD) , J7 22 A 55 H Dunnet's T3 35 5, A
FFA IE AR5 0 B AR 36, LA P<0.05 W22 R A
it X
3 &R
3.1 IR I O ek 9 I TE AR A KRR U
fERYSE I T 4 PR T AR R R B I BR,
AVE G N AR TE A1 8% 06 3 B, s H-
JER Ko VU B B R o P 2T, B R R O R, 2
BOE B IER  NMERIE IR RAF AR
RAETE

A58 AR 2 R I I 328 8 37 A0 R ek 2 X 3% B i o g
WEAE R : 22 M0 IUKG P 22 BE B MR AR 92 k1% J0 % 5
PRI RE R T AR 8, 4 K BRUIE S R

R2MAFERZ X S O ML E R B K RO T BRI R0 (F+s,n=10)

R AT ShaR W B B2k K VU JBOK u B RS 4T, B
BT M DEEEGR | R R S 22, HEGEAR UE R BUE
M R D H IR R L R S
G, R R BE Ik 45 I AE AT AN g BT 3R R AR
R AR o

Hi 7R B A R IR 2295537 e A A R R
e ROTR T A A R 2 B B 0 o R RRURS MICIR S B
WAL, 38 43 2 B0 N PEAK TR G S84 0, M R e
] -, T A i 952 (00 TG B S8 R O, RS0 M TG R B D %
JB T A b B0 SRS AL, Bk TR A T 2R i
FEAT P A S0, /NE RGN, (R GE IR R
B S BEN  JT HL AR R R T b L R T A
B A A A 2 E HOIRAS .
3.2 ML 288 1 X6 g o0 o I 5 I A 7R R B F
S5-I S D S R N N N N S S e ]
T P QRS I T B A IE# , R-R (A1 A KL
W BER L ST BeRe et da i L ¥ o AR B B R
Q I, U i e B AIG , R-R A1 HAAS B DU, T 90 72 42 55 £31)
B MR B B 2 B SIS R R A ST B
AN TR B i AL, 358 20 T L T (IR o U 34 68t i
B o A et
3.3 MLJRF I B R 5 I I ARE TR R B0 T g
FYSEM 5k R A A AR R ZH K B R LVEF \LVFS
B REAL, 22 7 BA gt 2% 5 X (P<0.01) ,LVIDd,
LVIDs It 3 Jt 5 (P<0.01) ; S B AL L3, R i &2
21 K i 3258 e ) i 2H LVEF \LVFS 1 3 J
wLER B G E X (P<0.01),LVIDd . LVIDs
FH FEAR (P<0.01) , il 32 5575 37 A 5] 2t 24 A A A 7]
# A AE LVIDd 48 22 R 0 4e 12 3 X 5 M /R B
w2 A IR R A1 R 2 KRR T BB
5%, % P14 LVEF 1 LVFS & % [% 1% (P<0.01) ,
LVIDd Al LVIDs {2 3 5 (P<0.01) . WL3 2,

Table 2 Effect of Xuefu Zhuyutang on cardiac function in rats with coronary heart disease and blood stasis syndrome (x+s,n=10)

21 51 /g kg LVEF/% LVFS/% LVIDd/mm LVIDs/mm
EHA 91.16+2.33 57.66+3.95 5.79£0.78 2.44+0.39
TR 90.19+2.94 56.27+4.78 6.03+0.61 2.63+0.37
AL 62.86+8.08" 30.43+5.48" 8.12+0.86" 5.61+0.32"
HiL IR B 4 0.016 85.82+4.45% 50.51+5.96% 6.74+0.38 3.33+0.37
L JRF 328 5 07 A% 7 b 2 3.51 73.03+3.65° 37.61+3.06 7.94+0.68" 4.93+0.29%
I 28973 v R 2 7.02 85.78+2.26% 50.12+2.73% 6.69+0.35> 3.3340.13%
ML JRF 2 355 3 1 77 o 4 14.04 85.17+3.83% 49 .48+4.54" 6.78+0.27" 3.4240.43%

SRR A A VP<0.01; SHER A Y P<0.05,3 P<0.01; 5 #UR 5 25 20 HL 8 P<0.05,% P<0.01( 3-% 7))

.32.
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3.4 IR I % ek O 9 I T AR 7R R BRI O
ket A (IS I W e TR BN e W R 1
QNG N2 DN &= 0 9 &R & JE N TRk TE S
1 (P<0.01) ; 5 RIAY A LA, Hb R 8 4 % I T 38 5%
/RN B N ) A NG L= R I DIN | %

JE R 2T 2 2R A 2 BRI (P<0.01) , LR 3295
R 2 20 G A [ e A (B 7R IR U Y e s 22 S TC 58
Th2F S5 5 R B A A L i 8 9 AR R
EA S o (i) g N T = AN i e S N R A=
(P<0.05,P<0.01)., W3,

F3  MAFERRZHNE O KM IERE X R I REF

Table 3 Effect of Xuefu Zhuyutang on hemorheology in rats with blood stasis syndrome of coronary heart disease (x+s,n=6)

G0 (X+s,n=6)

215 Fldt/g-kg! ARYI(1s")/mPars  HYI(50s")/mPars  ®YI(200s)/mPa-s i3 /mPa-s  LF4EE H F/g L

EH 41 21.63+1.00 4.90+0.22 4.01£0.19 1.41£0.07 3.1040.14
BFARH 22.48+1.29 5.09+0.47 4.17+0.45 1.51+0.08 3.31£0.18
BRI 40.55+3.29" 7.94+1.26" 7.02+1.22" 2.8120.22" 6.17+0.48"
/R B £ 4L 0.016 26.36+2.64% 5.79+0.63" 4.62+0.39” 1.83£0.17% 4.02+0.38”
LR 2558 A 50 a4 3.51 34.75+2.29 6.35£0.37" 5.03£0.29" 2.26+0.19° 4.96£0.41°Y
ML JRF 325 5 v 35 ek 4 7.02 26.49+4.88% 5.48+0.30° 4.53£0.47" 1.80£0.37% 3.95£0.81"
MFFERE G T EA 14.04 26.50+4.04" 5.58+0.31% 4.86£0.43" 1.71£0.11% 3.76+0.23%

3.5 HMURFIZHR X0 O MU UERR LR B HE 2 ()
o EE AR T RGO U S S5 S, O LAl
JEHES B 5%, 2 PR 25 2 ) R 5 R T 5 IR 2 K% L
AR i AL UL R S5 TR AR o LR B HE

FIZERL, 0 WLET LI 28 AL OAZ [ 4 53 2, 18] o
W S 7K B, R PR PR 20 PR T 5 SR R A LA, Ml
JR T, 555 2 % LR S i v v 70 o 2 UL 1 91
R, SRR TR, RAE IR . WA 1.

T AVEHR 4 BARTARM ; CARTYZH ;Db /R 5520  E-GL R BB AR L b i 70 20 (1 2 AR 3 )
B 1IR3 7 X 5 O MR AR B ok RO LA R B R4 I (HE, x200)

Fig. 1 Effect of Xuefu Zhuyutang on myocardial tissue in rats with blood stasis syndrome of coronary heart disease (HE, x200)

3.6 IMLJRF 22 98 3 X 60 e I 958 IE AR A R B NO i 3 PR (P<0.01) , ML 32 K7 4t A
iNOS . eNOS .ET-1 & B R H5IEF4 i, A IR # (B H % I 3 INOS . eNOS 1 i 75 2% B 6

20 R ORI T B9 NO L eNOS & 7t il & & Ik (P<
0.01),iNOS . ET-1 % # i & T+ i/ (P<0.01) ; 5 %5 #1
21 A, Mb R R 52 R IR 2 95 3 L e R R L
T ™ NO . eNOS ¥ & 12 % T & (P<0.01) ,iNOS \ET-1

Giile i X 5 MR BB A R A, IR 2 1 K
B4 A9 I3 B NO L eNOS 5 2 B i F& {1k (P<0.05) ,
iNOS. ET-1 & & W] & F /& (P<0.05, P<0.01) .
W34,

F4  MFFERRFEORK DFIEEE KR NOINOS.eNOS.ET-1 2 2RI (X+5,n=6)
Table 4 Effect of Xuefu Zhuyutang on NO, iNOS, eNOS and ET-1 in rats with coronary heart disease and blood stasis syndrome (x+s,7=6)

205 /g ke NO/pmol-L" iNOS/pg L eNOS/pg L ET-1/ng-L"
IEH A 65.28+1.84 3.98+0.70 18.06+3.65 28.04+3.10
FARH 63.76+4.23 4.56+0.78 16.81+2.66 30.64+7.16
AL 37.53+4.89" 7.25+0.65" 7.68+1.76" 77.69+9.35"
iR A A 41 0.016 55.51+4.94% 4.55+0.96> 14.67£2.29% 43.05+7.92%
IR 328 97 9 AL 3R it 2 351 47.29+2.97>% 6.20+0.84" 9.28+2.40" 59.72+4.91%%
IR 7295 7 Hh 3 = 2 7.02 53.85+2.54% 4.71+0.63> 14.40£2.95% 47.63+4.44%
IR 72897 0 1o 7 2 2 14.04 57.26+3.88% 4.68+0.70” 14.53£1.79 45.43+7.23%
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3.7 IRF I 37 %o ek U 9 I UE AR Y K B HIF- Lo
PFKFB3 &K I R IA MM 5 I1FE 4 i, Bial 4]
KL WL 210 HIF-1a \PFKFB3 & [ % ik . & Tt
5 (P<0.01) ; SR HL 4, M /R B 5 21 % L AT 328 %
W 4 HIF-1a . PFKFB3 %5 1 %35 B35 Th i

(P<0.01) , Ifil JiF 328 95 37 A1 5] 4k 2 AR A AH ) s 34 (R 3L
XF PFKFB3 1 kA8 25 5 TG0 i 24 3 305 5 ML /R o &2
E4 S R 2 | N/ SRR3R 7370 (3 9 e o2 9 T 4= 2
HIF-1a . PFKFB3 & [1 % ik I & FF K (P<0.01) . W
El2.%5,

B2 I AFER KA RO % M IE B K R HIF-1o . PFKFB3 & B R i%

g8 (IHC, x400)

Fig. 2 Effect of Xuefu Zhuyutang on expression of HIF-la and PFKFB3 proteins in rats with blood stasis syndrome of coronary heart

disease (IHC, *x400)

£5 MAFERRZ I E 0K IFIEZEE K R HIF-1a ,PFKFB3 & 5
FKIEK M (x+s,n=5)

Table 5 Effect of Xuefu Zhuyutang on expression of HIF-1a and
PFKFB3 proteins in rats with blood stasis syndrome of coronary

heart disease (x+s,n=5)

215 il /g kg HIF-la PFKFB3
1EH 4L 0.10+0.03 0.16+0.03
FAR4 0.13+0.02 0.16+0.03
MR 0.22+0.03" 0.22+0.03"
iR B 0.016 0.38+0.04% 0.37+0.03
1ML JRF 2% 355 3 0% 771 o 4L 3.51 0.28+0.01>%  0.27+0.02%
1ML R 72 355 3+ 57 4 7.02 0.36+0.01> 0.35+0.02"
M ZER 7 =R R4 14.04 0.34+0.03 0.33+0.03

3.8 IR 325 7 Ko 5 o 9 I 9 UE A5 7Y K B SIRT3
PPARYy B-catenin £ [ LK FE I 5 E W H L,
LR 2 K L0 ULZH 21 A9 STRT3 \PPARy 5 11 % 15 &
i 2 AR (P<0.01) , B-catenin [ 55 115 B 3 T, 22
SA G L (P<0.01) ; 5HIAIL 5, Hh /R B &2
20 T B 5 v ) A0 WL SIRT3 PPARYy
A9 A& B T & (P<0.01) , B-catenin AY 2 H & T
EREAL(P<0.01) ; 5 MR B &5 20 LU 45, 1l JFF 22 81 1K
7 & 2H 19 SIRT3 19 25 F & A B BRI (P<0.05) . W
K3 %6,

3.9 IR 2 5 R SR i I 95 TE RS B R B SIRT3
PPARy .B-catenin mRNA FikHysZm 5IER 4 b
A AR RO WILAL 21 1Y SIRT3 . PPARyY mRNA %
ik i B (P<0.01) , B-catenin mRNA 3 i &g % J
B (P<0.01); SRR Fb &7, M /R B 52 21 % Il i 328 %

. 34 .

SIRT3 M SR & =% = o W 28KkDa

PPAR7 s wii s oo o s @ 8KD2

freatein e o S - . - W 92 kDa
p-actin W S S S S S 43 kDa
A B cC D E F G
B3 8.0 % I E 88 k B SIRT3, PPARY.B-catenin H A K &
ik
Fig. 3 Electrophoresis of SIRT3, PPARy and B-catenin proteins
expression in rats with coronary heart disease and blood stasis

syndrome

&6 I FFZ R F X O R IR E & B X R SIRT3., PPARY.
B-catenin B AR IXHFM (X+s,n=5)

Table 6 Effect of Xuefu Zhuyutang on expression of SIRT3,
PPARYy and B-catenin proteins in rats with coronary heart disease

and blood stasis syndrome (x+s,n=5)

g1 #EE SIRT3 PPARy  B-catenin
- /g-kg'1 /B-actin /B-actin /B-actin
E# A 0.73£0.10  0.79+0.13  0.24+0.13
BTFARH 0.60£0.05 0.67+0.18  0.3620.07
R 2] 0.23+0.06" 0.30+0.06" 0.90+0.18"
Hb IR BB A 0.016 0.53+0.15 0.61+0.06> 0.52+0.08"

MM EFGALA R4 3.51  0.28+0.07% 0.48+0.07  0.67+0.14
MR ERZ R4 7.02 0.59+0.07% 0.71+0.04% 0.47+0.10>

MR ERZ i 4l 14.04 0.59+0.18% 0.73+0.11% 0.50+0.16

W R0 LR SIRT3 . PPARY mRNA %34 i
FETE L, 2R B A5 # E X (P<0.01) , B-catenin
mRNA %3k i & FEAL(P<0.01) , Il 2295 17 1K 57
ZH A A ] #4345, {H H %) SIRT3 . PPARy ) mRNA %
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IR AR 25 T IC G S M R B AL R, i
JF %555 17 1% 77 B 2 1Y SIRT3 .PPARy mRNA %3k i

2 B I (P<0.01) , B-catenin mRNA 3£ ik I & T+ &
(P<0.01), W7,

£7  MFFRRRZ X RO MFE#EE K R SIRT3.PPARYy . .B-catenin mRNA R XIS (x+s,n=6)
Table 7 Effect of Xuefu Zhuyutang on SIRT3, PPARYy and B-catenin mRNA expression in rats with coronary heart disease and blood stasis

syndrome (x+s,n=6)

21 51 Fl /g kg SIRT3 PPARYy B-catenin
I w4 1.01£0.15 1.01£0.17 1.01£0.14
B FARA 1.00+0.21 0.82+0.06 1.29+0.18
R 4] 0.07+0.03" 0.16+0.01" 3.07+0.31"
iR A #E 41 0.016 0.50+0.07> 0.53+0.05> 1.27+0.06
1ML R 72 955 37 16 77 o 4 3.51 0.24+0.03Y 0.27+0.07" 2.15+0.26>Y
1ML R 7235 37 v 7 e 41 7.02 0.51+0.06> 0.46+0.04 1.66+0.21%
1ML R 72955 3 o 77 e 4 14.04 0.57+0.11% 0.52+0.04° 1.49+0.16
4 itig Kz 1 Re Pk & -0 PR T s - D T BB A2 25 T Y E

CHD J& F H = “ M 35”00 7 1Y Y w6, Hop pIL
AR A B FEEE 2 ] A A 1 9 B O
Jik R . BRAC A 58 R W, 78 CHD AR & J& B B, i
PR BTG AR 40, T AAS B 5% R I CHD I8 E K
B |5 AE € H IR LAY 5 AT MR B 5T A I R
w5 8 BE R B T ek e kL s 0 LBk
M A0 B89 S5 AR Y, BRI AE SR e BE 2 9 T 56 TIE
EN eI 7E T NS I R B T SN P
B B AE Kl R rT Re g0 sh it 28 L =4 SR
wr AR E IR RN RN . LR B R
TR T B MRS ), RIS Ak 2k iR R Ty,
CUAE BT S N E T AR A B R AT BE AT
a8 ISR 1B G O I T e i R o e =
25 AT, A R T 3 AR ST 51 R A7, H R
M) . AW R, N B 57 Al 38 o 2 58 A5
% %16 & e 3% CHD Sk i J5 32 B0 WL, FLIE k&
S FEARHIE ST, UL AR BB A K R B R
TS B Y AR i S A A S 21, B R TR DG
UTBIERE ¥ 16 1 7SN I i = N = il 1 (A
WL U B I R O 9 R AR A R R
T o= 10 ) R Y s OO iR G R AN
HL,HE— PR T MR A SE T . HE B f2 R0 AL
21 245 b 7 B R A B A RE IR I o o H TR A R R OR
F77E 35 000 LBk L o O JUF R 75 G T 2 1 55 780 2
220 Y] BEVGR JFAE RO WUIB R o 17 NO . eNOS T
P INOS VET-1 b 3 , 48 755 1L 48 P e e 4 - &F 5K 2k
i, B G T HU, LR R ER B IE, O
HL 5 S B IR A 2R R AR R S A
NO J2 eNOS /K *FJt & ,iNOS 55 ET-1 F [, 45 i “ ;4

A

Sirtuin 3 j& —Fp # B 1Y = L WAL S, SIRT3 7] 38
it 2% kb 2 R AR 1, 0 0 L RE AR, BRAIG
LR AT T 4R (ROS) A= B, 4 47 P9 7 40 i ) A% i 5
AT, V3R PN T IO L 3, DT ) 5 4 T NO A=
AR N D BEBR AR . SIRT3 fif 2k wf &
N B T BE 3240 L 980 SV MY 5 5 i R T s AR I
SIRT3 {if ¥ 4% 58 5 NAD*%b 5t A] I 2 IfiL 48 4 iE Fl 48
PRI 38, o535 PN R M T 5k . PPARY FE N Y
20 6 v R s IR I 2 A AR, IR T S
2 5 3 I8, TB] 42 48 = NOMF 5 I W e 9 B O IR 2
I ] HOE eNOS I 72 4 NO |, 78 IfIL 45 N A2 31 g 4 45
L F F R E B MME P, BLAh, PPARYy if ] 5 Bl
& 52 A0 ML FE T, o 3 S A0 N 8 L 4k 1A T R B A Uk
B2 JHE IO LR K 2R 4E Ak, B BB E 2
L2 WF9E W, PPARy 5 SIRT3 7E N 2 {4
TR ARG R ZEARHESE T B R A0 LA 2
1 SIRT3 & PPARy 45 H St mRNA K3k [F] 2L T i,
M IR 22 5% 3 08 3L [) 25 101 5, 42 7R H T g G 2o
“SIRT3-PPARy” 7E W J¢ AR i 1 % 5 Bt 48 )2 1 P 1
R

VAL iz 2 i = AR R I i 1AL B, HIF- 1o J2: 20 if
XA RN B O A SRR -, LB TE AT b
PFKFB3, 14 il ¥ 1% ff: 16 , 012 300 M % i ™ g, B3 IR XF
2R R A S Wl TR Ak 1 40K A, B2 ROS 2B B, Sy e 1
O WUBE LR o, IF m A S 0N B2 7 & LN Bz A Ak 1A 4
A BT AR L (R S A S A B O Lt A
i P J2 NO/ROS V- 5 40 800 1. A Fo8 K3,
SIRT3 A ¥ % HIF-1a . PFKFB3 fit % 15 2 5 18 45 40
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it e ek A R AR Y AR LB 4K B HIF -1«
Y5 PFKFB3 768 B 4 Tt 5, IR 38 958 7 itk — 26 6 5
IS SIRT3 i A — 3. $& /8 HIFHE Ty b
fiff ", M E STRT3 G #8514 1T 2 B ik 9 Bz 48 1%

ol
He

e

o

B-catenin Fl LGS P -85 25 25 11 20 B 9 25 B 3%
BEAYNREETHE T NEREZRERESBE
P, 2 B B SR SE AL 1) B-catenin ATl U B B 3% HE Y
Tk HHEAR T B BB IR R AR M RN B 5R Y
B-catenin o B I i AT 1 5 2T 2 20 L ) ULk 2T 4k
Y IR A ek - = N N || N S o g =
A B, S 2500 WLTRD BT SR AR 3G n L 25 RE LA
MR w0 T AERY . SIRT3 i@ it X 2 Wk fk
B-catenin, M i FoA% e 7%, W] BH 1k 0 JILTR] J5T 48 At 1 2F
Y FE e oy Ak SN B T e IR, R A AT S 0 =
¥ 7, 5 A B 98 4 8 21 B-catenin TH i L IR B8 1 T
TJa F IR —2

25 b, MR 295 1 W] RE AL G SIRT3, A g T
— AR R A AT - R AR - A R £
JZUN AR YT, SIRT3 WK &l JEfilt, $E T+ NO A=)
R s PPARy BE A5 DL AL AR 54 48 , B B 4 47 eNOS
il 1 ; HIF-1a-PFKFB3 A J¥ #6018 &2 24k e 52
FF 1 AN 128 BE 0 IR SR AL F- 4 5 B-catenin i B il £
B % 45 5 )R 8 ORI O LR AR 0 DR
W R AR B o WL E KA W 0T e B E R
SR AR N R, DL A N R RS RO K e
SEIRAE A 0 D RE R A TR .
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(&% 30Hk]

(1] EZOME R, RO AR SRS mE . P

el L e T 5 950 4R 2024 MEZE (7). b AR 3R 2R
2025,40(6):521-559.
National Center for Cardiovascular Diseases, The Writing
Committee of the Report on Cardiovascular Health and
Diseases in China. Report on cardiovascular health and
diseases in China 2024 : An updated summary[ J]. Chin Circ J,
2025,40(6):521-559.

[2] MARTIN S S, ADAY A W, ALMARZOOQ Z I, et al. 2024
Heart disease and stroke statistics: A report of US and global
data from the American Heart Association [J]. Circulation,
2024,149(8) :e347-e913.

[3] IBANEZ B, JAMES S, AGEWALL S, et al. 2023 ESC
guidelines for the management of acute myocardial infarction
in patients presenting with ST-segment elevation [J]. Eur
Heart J,2023,44(38):3720-3826.

[4] SHIJ, YUY, YUAN H, et al. Mitochondrial dysfunction in

« 36 ¢

[5]

AMI: Mechanisms and therapeutic perspectives[J]. J Transl
Med,2025,23(1):418.

WEI X H, CHEN J, WU X F, et al. Salvianolic acid B
alleviated myocardial ischemia-reperfusion injury via
modulating SIRT3-mediated crosstalk between mitochondrial
ROS and NLRP3[J]. Phytomedicine,2025,136:156260.
GUO Z,TUO H, TANG N, et al. Neuraminidase 1 deficiency
attenuates cardiac dysfunction, oxidative stress, fibrosis,
inflammatory via AMPK-SIRT3 pathway in diabetic
cardiomyopathy mice [J]. Int J Biol Sci, 2022, 18 (2) :
826-840.

GONG H, LIU J, XUE Z, et al. SIRT3 attenuates coronary
atherosclerosis in diabetic patients by regulating endothelial
cell function[J]. J Clin Lab Anal,2022,36(8):e24586.

GUO X, YAN F, SHAN X, et al. SIRT3 inhibits Ang
Il -induced transdifferentiation of cardiac fibroblasts through
B-catenin/PPARY signaling[ J]. Life Sci,2017,186:111-117.
CHEN J X, LI L, CANTRELL A C, et al. High glucose
activates prolyl hydroxylases and disrupts HIF-« signaling via
the p53/TIGAR pathway in cardiomyocyte[ J]. Cells,2023,12
(7):1060.

LI L, ZENG H, HE X, et al. Sirtuin 3 alleviates diabetic
cardiomyopathy by regulating TIGAR and cardiomyocyte
metabolism[J]. J Am Heart Assoc,2021,10(5):e018913.

[E &S5, 28, WA, % . 5T Keapl/Nrf2 {5 53 % 0F 52 1l
JF A5 1 %o T 9 O I 98 L TAEASE 280 A B 4P I 80t 0 1) T
BHLHILT]. b e b R 25 15 B 40K, 2025,32(7) 1 104-111.
KUANG H F, LI J, TIAN P, et al. Study on mechanism of
Xuefu Zhuyu decoction in interfering oxidative stress injury
in rats with heart blood stasis syndrome of coronary heart
disease based on Keapl/Nrf2 signaling pathway [J]. Chin J
Inf Tradit Chin Med,2025,32(7):104-111.

T W, X, 5, % . JE T NPNT/JAK2/STAT3 {5 538 %
PR I RS 328 9270 8 30 A0 5 10958 SE A8 280 B JULAE 52 i 4 T
BLAI[T]. MR B2 25 K 2242, 2025,45(1) : 6-14.

WANG M Y,LIU Y, YANG Y, et al. Mechanism of action of
Xuefu Zhuyu decoction in promoting myocardial repair in a
rat model of coronary heart disease with blood stasis pattern
based on the NPNT/JAK2/STAT3 signaling pathway [J]. J
Hunan Univ Chin Med,2025,45(1):6-14.

KU kL 950, % T ACSLAAR 53 4 1 i IR 32 9
% T TFORE O 058 TE R BB SE T R VE FIBLERI [0 ). v [ S 56
A, 2025,31(6) :27-38.

LIU Y, YANG Y, SU C, et al. Mechanism of Xuefu
Zhuyutang in intervening in ferroptosis in rats with coronary
heart disease with blood stasis syndrome based on ACSL4
signaling pathway[J]. Chin J Exp Tradit Med Form, 2025, 31
(6):27-38.

B A BSLR I (ML 2R B R
At AL, 2006:320-326.

LI Y K. Experimental Methodology in Pharmacology of
Traditional Chinese Medicine [M]. 2nd ed. Shanghai:



H3255 164
20264 8 H

[ 5238 75

Chinese Journal of Experimental Traditional Medical Formulae

"
FAE

Vol. 32,No. 16
Aug. ,2026

[15]

[16]

[19]

[22]

Shanghai Scientific and Technical Publishers,2006:320-326.
T, AL LR EARIM] 2. dbat: ARTA
AL, 2021 170.

XIN Q, WANG C G. Experimental Tutorial of Pharmacology
[M]. 2nd ed. Beijing: People's Medical Publishing House,
2021:170.

ESV/31 4 RS N v Rl e o ol 1RSSR
TR IR e E O 2R Y S F PR BE AL X BRI S LT ).
P B 45 45 2475 ,2017,37(10) : 1174-1180.

WANG A L,LUO J, YU M L, et al. Pragmatic randomized
controlled trial on treating stable angina pectoris of coronary
heart disease based on Chen Ke-ji's pattern identification
methods of blood-stasis syndrome [J]. Chin J Integr Med,
2017,37(10):1174-1180.

JANSEN T P J, KONST R E, DE VOS A, et al. Efficacy of
diltiazem to improve coronary vasomotor dysfunction in
ANOCA : The EDIT-CMD randomized clinical trial[J]. JACC
Cardiovasc Imaging,2022,15(8):1473-1484.

LIU D, ZENG Y, LIANG P, et al. Efficacy and safety of
Xuefu Zhuyu granules combined with western medicine in the
treatment of angina pectoris of coronary heart disease: A study
protocol of a randomized, double-blind, placebo-controlled
clinical trial [J]. Medicine (Baltimore) , 2022, 101 (43) :
e31235.

R, 1R, B, AF L T SIRT3/PGC- 1o B T
TR AR I B VRO USRI AL [T]. o [ S 5 T
M2 ,2025,31(2) :1-8.

ZHANG X J, XIAO Z Q, LU J, et al. Wendantang regulates
energy metabolism in treatment of myocardial ischemia via
SIRT3/PGC-la pathway [J]. Chin J Exp Tradit Med Form,
2025,31(2):1-8.

SHI J, LIU M, ZHU H, et al. SIRT3 mitigates high glucose-
induced damage in retinal microvascular endothelial cells via
OPA I-mediated mitochondrial dynamics[J]. Exp Cell Res,
2025,444(2):114320.

WANG S M, XIA Y. Baicalein modulates endoplasmic
reticulum stress by activating SIRT3 to attenuate the
dysfunction of retinal microvascular endothelial cells under
high glucose conditions[J]. Exp Eye Res,2025,254:110250.
DIKALOV S, DIKALOV A. Mitochondrial deacetylase Sirt3
in vascular dysfunction and hypertension [J].
Nephrol Hypertens,2022,31(2):151-156.
TRINH D, AL HALABI L , BRAR H, et al. The role of
SIRT3 in homeostasis and cellular health [J]. Front Cell
Neurosci,2024,18:1434459.

MACCALLINI C,MOLLICA A, AMOROSO R. The positive
of eNOS signaling by PPAR

Curr Opin

regulation agonists in
cardiovascular diseases[ J]. Am J Cardiovasc Drugs,2017,17
(4):273-281.

MIAO L,ZHOU Y, TAN D, et al. Ginsenoside Rk1 improves

endothelial function in diabetes through activating peroxisome

[26]

[30]

[33]

proliferator-activated receptors [J]. Food Funct, 2024, 15
(10):5485-5495.

TR S, W PR AE R E 85, 4% . AL F PPARY/NF-«B/NLRP3 {5
5 R il 0 7 1 5 PASMCs £ T3 7 1% 460 14 il 3 ik =i
FEMLRILT]. o e S8 05 370 2% 4 3, 2025,31(18) 1 1-9.

TAN J L, CAO X Y, ZHENG R X, et al. Feixin decoction
treats hypoxic pulmonary hypertension by regulating
pyroptosis in PASMCs via PPARy/NF- kB/NLRP3 signaling
pathway[J]. Chin J Exp Tradit Med Form,2025,31(18):1-9.

XIONG S P, SUN H J, CAO X, et al. Polysulfide protects
against diabetic cardiomyopathy through sulfhydration of
peroxisome proliferator-activated receptor-y and Sirtuin 3[J].

Antioxid Redox Signal,2023,38(1/3):1-17.

LI L, CHEN X, SU C, et al. Si-Miao-Yong-An decoction
preserves cardiac function and regulates GLC/AMPK/NF-«B
and GLC/PPARa/PGC-la pathways in diabetic mice [J].

Biomed Pharmacother,2020,132:110817.

ZHAO Z, ZHANG X, DAI Y, et al. PPARy promotes p38
MAP kinase-mediated endothelial cell permeability through
activating Sirt3[ J]. BMC Neurol,2019,19(1):289.

XA, X, 22 HG 45 . B F HIF-1a/VEGF {5 538 % 0
S IR BT 00 7 X R R R P B AR s e [0 ]
[ 52 30 05 7 24 2 7, 2024, 30(15) : 81-89.

LIU X N, LIU X Z, LAN R, et al. Effects of Jianpi Bushen
Huoxue prescription on rat brain microvascular endothelial
cells based on HIF-1a/VEGF signaling pathway [J]. Chin J
Exp Tradit Med Form,2024,30(15) :81-89.

MIN J,ZENG T,ROUX M, et al. The role of HIF1a-PFKFB3
pathway in diabetic retinopathy[J]. J Clin Endocrinol Metab,
2021,106(9):2505-2519.

BATORI R K, BORDAN Z, PADGETT C A, et al. PFKFB3
connects glycolytic metabolism with endothelial dysfunction
in human and rodent obesity[ J]. Antioxidants (Basel) ,2025,
14(2):172.

IM H,MOON S, LEE D, et al. Korean Red Ginseng-induced
SIRT3 promotes the Tom22-HIF-la circuit in normoxic
astrocytes[ J]. Cells,2023,12(11):1512.

TANG W, ZONG S, DU P, et al. SIRT3 regulates PFKFB3-
mediated glycolysis to attenuate cisplatin-induced ototoxicity
both in vivo and in vitro[ J]. Arch Toxicol,2025,99(5) :2143-
2156.

KIM Y M,KRANTZ S,JAMBUSARIA A, et al. Mitofusin-2
stabilizes adherens junctions and suppresses endothelial
inflammation via modulation of 8 -catenin signaling [J]. Nat
Commun,2021,12(1):2736.

YANG M, WU H, QIAN H, et al. Linggui Zhugan decoction
delays ventricular remodeling in rats with chronic heart failure
after myocardial infarction through the Wnt/8 -catenin

signaling pathway[ J |. Phytomedicine,2023,120:155026.
[FERE AMMMN]

.37.



