I I R 2 Bl R
4l % 524 1 2025 4F 12 F (B 446 1Y)

13506

A= =i

Pzt on

EFZEFT JAK2/STATI 2@ B KR

O AL ER M B 1655 %2 I B 3]

Clinical and Basic
Bridging Research

Research of the effects of esculetin regulating the JAK2/STAT3 signaling pathway

on myocardial ischemia — reperfusion injury in rats

WM, TTT, HIEE,
R, RO

(1. KT AR EEBE A 508), WHE 7k 0530005
2. ki NREEBE AL, L /K 053000)

TIAN Peng ', WANG Ning — ning ',
MIAO Fei —fei ', LI Qing —1u ',
ZHENG Da *

(L Department of Laboratory Medicine,
Hengshui Municipal People’ s Hospital ,
053000,  Hebei

China; 2. Department of Cardiology,

Province ,

Hengshu

Hengshui Municipal People’ s Hospital ,
053000,  Hebei

Hengshui Province

China)

b

EEWA MK E AR R R s A
(20240140327)
EER A WG (1990 - ), 55, Bl EATA 5 W,
FENF LA T AV FNE
PRI
BIEMEE PR, TR
MP. 15503188199
E — mail; 1qlyyy@ 126. com

WE BN WRER CFEAN Janus W 2 (JAK2) /{5 5 7% 5 K SR E R+
3(STAT3) {5538 H % K RO LB I FRE G . FiE H 60 KRR
BT FX HRAL BERIA] AR 5L (L) - 2% 23K (20 mg - kg™') SEEG 41 ) B
(H) - % 2% (40 mg - kg™ ) SERALA H - 22 2% + M50 (40 mg - kg™’
Z i ZFEH120 mg - kg™ JAK2/STAT3 157 WP1066) 41 , £ 12 H, Bxf R4
Ab, AR AR BRI HEAT O UL I P e 1 4, 4T DU e (TTC ) Y (a3 1Al
BEIETAL s IR ARG DHLL (HE ) Y23k ISR 41 200 AR Ak 5 FH A s JBd S8 A% T BR 1 75
fifE AR dUTP JEAY) AR didric ( TUNEL ) 3 ¢ 30k S0 JUL A it 98 T 5 i i Bk
Y ST B (ELISA) I 5 48 P 4t Jfd B 5 FH 48 10 Jo B0 oe ok A4 0 oK B0 L vh
JAK2/STAT3 PR MEHRIB . &R BRI K B0 UL R H RS 2L,
L-ZG ELHBA H - B ZELRAKFOMBR Gk, x4 AR
L-ZECRTIMH H-FELHETRAT H - FE LR + MHFHIHR RO
FE A6 T B 4> WA (3.24 + 0.35)% . (31.36+3.51)% . (20.75 = 2.37)% .
(10.48 +1.16) % F1(29. 56 £3.27) % ;Lo LA LY T= 253 51 9 (6. 37 £0.75) %
(56.24 £6.03)% .(38.72 £3.94)% (21.46 +2.37)% F1(51.05 +5.28) % ; |4
A2 - 1B (IL-1B) MK 435 H (9.34 £ 1.02) . (158.95 + 16.83) .
(125.49 +13.26) (94.83 +10.54) F1(151.27 +16.42) pg - mL™"; (A4 % - 18
(IL = 18) (7K 4331 A (13.27 £1.46) . (568.93 £59.95) | (486.38 £51.32) .
(312.63 £33.41) F1(527. 46 +56.25) pg - mL ™" ; SR FLE T — o« (TNF — o) 1
IKEAY B (7. 85 £0.98)  (124.84 +14.64) . (88.95 £9.63) . (53.58 £5.97)
F(116.32 £13.27)pg - mL™"; F IR [ 3 (PTX3) 2 [ M X2 35 7K F 4 51k
0.86 +0.11.0.32 +0.04 0. 53 +0.07.0. 71 + 0. 08 1 0. 69 +0. 08 ; B it fk. JAK2
(p—JAK2) 25 I AH X 32 36 7K 43 51 24 0. 81 £ 0.09.0.36 +0.05.0.54 +0.07,
0.73 £0.08 F10.39 0. 05; Bz 1k STAT3 (p — STAT3) & [ 40 % 35 35 7K 45 3]
70.78 £0.09.0.29 £0. 04 .0.52 0. 06 .0. 74 £0. 09 F10. 33 £0. 04 ; %} B4 54
BRI e BRI L - B ORTRA R L - B ORTRA S H - £
CRIAMNE H - F R CRLGHE H- R OE + MR A L, ik
PRESL T 2R A ST FE L (¥ P<0.05), it HFELRELEE
JAK2/STAT3 {5530 #  4O MLt of, T 3 R R4

KBIRFE N OE LR EE 350 LBk IR 45 ; Janus 308 2; 5 55 S &
BN T3

DOI; 10. 13699/]. enki. 1001 — 6821. 2025. 24. 009

hE SRS R28 MHFRERG: A

XEHE 1001 - 6821(2025)24 —3506 - 06

Abstract; Objective

ischemia — reperfusion injury in rats by regulating the Janus kinase 2

To discuss the effects of esculetin on myocardial
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A total of 60 rats

were randomly divided into control group, model group, low — dose (L) — esculetin (20 mg + kg™') experimental

(JAK2) /signal transducer and activator of transcription 3 ( STAT3) signaling pathway. Methods

group, high —dose (H) — esculetin (40 mg - kg™') experimental group, and H — esculetin + inhibitor (40 mg - kg ™'
esculetin and 20 mg - kg ™' JAK2/STAT3 inhibitor WP1066) group, with 12 rats in each group. Except for the control
group, rats in all other groups were subjected to myocardial ischemia — reperfusion modeling. Triphenyltetrazolium
chloride (TTC) staining was used to evaluate infarct size; hematoxylin — eosin staining ( HE) staining was used to
observe histopathological changes; TdT — mediated dUTP Nick — End Labeling (TUNEL) staining was used to observe
myocardial apoptosis; enzyme linked immunosorbent assay ( ELISA) was used to detect inflammatory cytokines;
The

cardiomyocytes of the rats in the model group were enlarged and arranged in a disorderly manner, while the myocardial

Western blot was used to detect protein expression of JAK2/STAT3 pathway in rat myocardium. Results

damage of rats in the L. — esculetin group and the H — esculetin experimental group was reduced. The myocardial
infarction areas of the rats in the control group, model group, L — esculetin experimental group, H — esculetin
(3.24 + 0.35)%, (31.36+3.51)%,
(20.75+£2.37)% , (10.48 +1. 16)% and (29.56 +3.27)% , respectively; the cardiomyocyte apoptosis rates were
(6.37+0.75)% , (56.24 +6.03)%, (38.72 +3.94)%, (21.46 + 2.37)% and (51.05 + 5.28)%,
respectively, the levels of interleukin — 18 (IL —1B) were (9.34 £1.02), (158.95 +16.83), (125.49 +13.26),
(94.83 £10.54) and (151.27 +16.42) pg - mL™'
(13.27 +1.46), (568.93 £59.95), (486.38 +51.32), (312.63 +33.41) and (527.46 +56.25) pg » mL™",
respectively; the levels of tumor necrosis factor — o« (TNF — o) were (7.85 £ 0.98), (124.84 + 14.64),
(88.95+9.63), (53.58 +5.97) and (116.32 +13.27) pg » mL ™", respectively; the relative expression levels of pentraxin
3 (PTX3) protein were 0. 86 0. 11, 0.32 +0.04, 0.53 £0.07, 0. 71 £0. 08 and 0. 69 +0. 08, respectively; the relative
expression levels of phospho — JAK2 (p —JAK2) protein were 0. 81 £0. 09, 0.36 +0.05, 0.54 £0.07, 0.73 £0. 08 and
0.39 +0.05, respectively; the relative expression levels of phospho — STAT3 (p —STAT3) protein were 0.78 +0. 09,
0.29 £0.04, 0.52 +0.06, 0.74 = 0.09 and 0.33 +£0. 04, respectively. Comparing the control group with the model
group, the model group with the L - phenithin experimental group, the L — phenithin group with the H — phenithin

experimental group and H - esculetin + inhibitor group were

, respectively; the levels of interleukin — 18 (IL - 18) were

experimenal group, and the H — phenithin experimental group with the H — phenithin + inhibitor group, there were
statistically significant differences in the above indicators (all P <0.05). Conclusion Esculetin alleviates myocardial
ischemia — reperfusion injury in rats by activating the JAK2/STAT3 signaling pathway.

Key words: esculetin; pentraxin 3 ; myocardial ischemia — reperfusion injury; Janus kinase 2; signal transducer and

activator of transcription 3
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BRI THAE , I ASRIC TARMAE 37 C T #OLNE
1 h,JffH 47,6 — k3 —2 — FEILM[WE (47,6 — dia-
midino — 2 — phenylindole , DAPT) X} 40 it #% 17 4L {4,
FEE TR 5 min, 85 PBS w2 ¥k, FE2E0
RS T SRR EE O LA 2, O LA 0 1% A 1
T2 FTLZ 50 00 UL B P 7 40 L
2.6 ELISA XillE K M 20 b F

T4 R BAL FEFT ISR 55 R ik I, ] ELISA 42
TR A6 DN it 3 A MR B R TL - 1BV IL — 18 Al
TNF — o B, 2 AR B AR 25 3R ™ A% i B 70) 0 1 106
WIEAT , H AR OR S
2.7 Western blot j%# Mk B0 AlL s JAK2/STAT3
BENEARIE

i RIPA @R 4O NI ,2,2 — Bk -
4,4 - “HIER —ANENE RIERSEAWRE ., EAK
Wit 10% + e FEGR IR AN — 5 VNI Bk e B5E g Fi Uk 43
BG R R R ORI, TR &R 5% g
A9 TBST 28 vy 1P 1 h, I35 PTX3(1:1 000) .
p-JAK2(1:1 000).p — STAT3 (1:1 000) . JAK2
(1:5000) .STAT3(1:1 000) .GAPDH(1:10 000) —#
F4CHELR, ERFE _HUHE 1 h, MHRER
R 2 R A 2 1, ) Tmage T 070 5 285
Ak TR



Chin J Clin Pharmacol

3509

Vol. 41 No. 24 December 2025 ( Serial No. 446)

3 pitFEahE

F SPSS 25. 0 Bt AT g it o B A x =5 3%
ANo AFEIERS oA AT 22 57 PR R0 1) 22 41 18] B dis L
BN R T7 2250, PILLIE] EL AT Tukey 46256

& R

=A

1 OALEZLR TTC 4

500k BREHAR F , BEAY 20 K BloC IURR AL T AR I 25 4
(P <0.05) ; SEAIAAH L, L - 8 2 R IR 2 KR
ONUEFE AR E 0 (P <0.05) 3 5 L - B E LR
SSAIAH L H — 28 i 2 R S 20 R B0 FLBE AE 1 AR b 35
(P <0.05) ;5 H - 2 O E SR AL H - £ 52
CFE + B0 Al R B0 DLAE BE TR T
(P<0.05), W#E1,
2 FBAXRONAL HE 36

Xof BRZH R Bl LR 2R 45 44 ¥ i, o UL A B 271 1
IGO0 NUANMIIRSE , T 58 1 20 B 12 10 T 4F 41 A= 5 15
TRUZH R RO JULEH 2R S 8 A i, 20 JUL &4 5 K L HE
AL GBI LR, L - B ORI A H - %
B &3 S 20 R R0 U2 2 25 4 3 A, O LA 40 Dk
BOHH-ZBRCERANT L-RBRCRTEA; 5 H
- B ORI B H - B CFK + WHGRH K
Bl O WL e, ULIRT 1
3 ZFHAKRBOMMEBTILE

XPHRZH BT L - B ORI H - B R
SEHGLHAN H - Z3 e SR + AL O LA i %
Ak (637 = 0.75)% ., (56.24 + 6.03 )% .
(38.72 £3.94) % (21.46 +2.37) % F1(51. 05 £5.28) % ;
BEAUZH SRR AL, L - B ORI H - %2
B OFETRAM G AL H - B ORELRAS
L-Z R ORIWAIE L H - R OFR + MRS
H - Z i CRAE, FRIEbRES i L2 R IA
Gt E L (P <0.05),
4 IMiEHhRMEMEMEEFIL -1B.IL —18 F1TNF -«

RS ZH M E rf APk A B IH] 5 3k K P 34 B 3

Control group

B 1 5K — BHL(HE) B sl KRG I ZL( x 200)
Figure 1

Model group

o e
L-esculetin group
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H - 25 7 £ R SC55 41 5 9 M40 i B 7 22k ok
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LIAREMPH FRIEKFHRERTL-F
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(¥ P<0.05),iLE?2,
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AxRix
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AR RE AT 8 2T X IR 4L (3 P <0.05) ;
SR, L - B CELBRAMH - B L&
SH2H K BLC WLH PTX3 (p - JAK2 1 p — STAT3 25 1
AT FRAR A B E P2 (P <0.05) ,H - B L&
TRAYBER TL- ZHRLELEA (Y
P<0.05);5H-ZBRIRIWALE , H-FK L
2+ MR B WL p - JAK2 Filp — STAT3 2 [
FHXF 22 3K 7K OF- ¥ 1 3 B (¥ P <0.05), L3 3
FIE 2,

F1 SUARBCHBEFERIFR LA (x £5)
Table 1 Comparison of myocardial infarction area in rats of each

group (x )

Group n Myocardial infarction area( % )
Control 6 3.24 £0.35

Model 6 31.36 +3.51*

L - esculetin 6 20.75 2. 37*

H - esculetin 6 10.48 +1. 16%

H - esculetin + inhibitor 6 29.56 +3.27¢

Control group: No special treatment; Model group: Myocardial ischemia —
reperfusion modeling; L. — esculetin group: Modeling and 20 mg - kg ™!
esculetin; H — esculetin group: Modeling and 40 mg + kg ™! esculetin; H -
esculetin and

*P < 0.05;

esculetin + inhibitor group: Modeling, 40 mg - kg~'
20 mg - kg~! WP1066. Compared with control group,
Compared with model group, *P < 0.05; Compared with L — esculetin
group, “P <0.05; Compared with H — esculetin group, © P <0. 05.

* . v
" < 5 i
H-esculetin+inhititor

H-esculetin group

Hematoxylin — eosin ( HE) staining of rat myocardial tissue ( x200)



13510

v T R 25 PR gk R

AL 24 3] 2025 4F 12 7 (B 446 1))

F2 AU AR (IL) - 18 1L - 18 FIE IR
FEHF - a( TNF - o) KPR HLAR (% +5)

Table 2 Comparison of the levels of interleukins (IL) - 18,
IL - 18 and tumor necrosis factor — o« (TNF — ) in the serum of

rats in each group (x +s)

Group IL-1pB IL-18 TNF - «
(pg-mL™") (pg-mL™") (pg - mL™")
Control 9.34 +1.02 13.27 +1.46 7.85 +0.98
Model 158.95 £16.83* 568.93 +59.95* 124.84 +14.64*
L —esculetin  125.49 +13.26% 486.38 +51.32%  88.95 +9. 63*
H —esculetin =~ 94. 83 £10. 54% 312.63 £33.41%  53.58 £5.97%
H —esculetin + 151.27 +16.42% 527.46 +56.25% 116.32 +13.27¢

inhibitor

Dose and n refer to table 1. Compared with control group, *P <0.05;
Compared with model group, *P < 0.05; Compared with L — esculetin
group, ¥P <0.05; Compared with H — esculetin group, © P <0. 05.

R3 FAUAREBOCHHIRER 3(PTX3) BEERAL Janus
2(p - JAK2) FIBERRAL IS 5 5% T S e G N 3 (p — STAT3)
H AN FRIRKCF L (2 £ 5)

Table 3  Comparison of relative expression levels of pentraxin 3
(PTX3), phospho — Janus kinase 2 (p — JAK2 ) and phospho —
signal transducer and activator of transcription 3 (p — STAT3) in

myocardium of rats in each group (x )

Group PTX3 p —JAK2/JAK2 p —STAT3/STAT3
Control 0.86 +0. 11 0.81 +0.09 0.78 +0.09
Model 0.32+0.04 " 0.36 +0.05* 0.29 £0.04 *
L - esculetin 0.53 £0.07* 0.54 +0. 07" 0.52 +0. 06"
H - esculetin 0.71 £0.08%  0.73 £0.08%  0.74 +0.09%
H - esculetin + 0.69 +0. 08 0.39 £0.05° 0.33 £0.04¢

inhibitor

Dose and n refer to Table 1. Compared with control group, *P <0.05;
Compared with model group, *P < 0.05; Compared with L — esculetin

group, ¥P <0.05; Compared with H — esculetin group, © P <0. 05.

PTX3 - S — - - 52 kDa
PKAK2 S s — S e 130KDa

JAK2 - --- - 130 kDa
p-STATS SR s S S S 2 (Do

92 kDa

o - -
—— e = —

A B C D E
B2 HEFEPI R PTX3 2 JAK2/STAT3 3@ HHH 5 2 (A
XFRIRAKF-
Figure 2

GAPDH 36 kDa

The relative expression levels of PTX3 and JAK2/
STAT3 pathway — related proteins detected by Western blot
A Control group; B: Model group; C: L — esculetin group; D: H — escule-

tin group; E: H — esculetin + inhibitor group.
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