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(FE) BEY HH8 B Al MG 7 3838 KBS LA ey HLsl . F7ik 48 RAkM SD K ALY 2 EF A A4 O
B F T AL GEIT 4L AV SEXT AL (AR08 4), IREW AN, AL AL ST A M L E W E 15 mokg #EEHQ
HEBABMA, BT HLE 12 of(kg-d)& M FHPIEA L E 1.62 mg/(kg-d) G038 R F , IE % 4 MAH A FEERKEE
SRAEE, 8 1R, EEEE 8 A, MHAE R ESN A BT E[£ = 4t 43 (left ventricular ejection fractions, LVEF) %
N E 45 58 % (left ventricular fractional shortening, LVFS)], Masson %28 W 200 ALEF 4 b, RT-qPCR =AM ALA 2 1 AR R
(collagen I, Col I )mRNA ik &K, Western blot 34 L Col I %% B 1L B % B2 3% B¥ 2(phospho-Janus kinase, p—JAK2) 8 &
015 & # & fn#k F#0%F F 3(phoso-signal transducer and activator of transcription 3, p-STAT3) 4% & 4%, | Pearson 485 X % £
[El 3 44 Col I.p =JAK2 .p-STAT3 5 Z % Jx 4 K #] W42 (left ventricular end systolic diameter, LVESD)Z [E] 4 =, &5 5 iE
H At E MR 4K B LVEF \LVFS B 3% T [ (P<0.01); 5 B & 28 L %% | 3897 40 A B, LVEF \LVFS 347+ % (P<0.01) ,LVESD T[4 (P<
0.01),Col I mRNA K & &4 &3 T % (P<0.05,P<0.01),p-JAK2 p-STAT3 % & 4 83 T £ (P<0.05,P<0.01); 5 #ub 38 41 85, 36 97
41 LVEF LVFS 7+ (P<001),p-STAT3 Z& 5 A& [£1K(P<005), T Col I mRNA p-JAK2 Col I & E &8 £ R L5 HE#EE X (P005), Col I,
p-STAT3 p-JAK2 ¥ 5 LVESD A ¥ B &M X &, &5 & Feod | 7 8 14 T8 JAK2/STAT3 15 5 3 B 350E , FE 1K Col | mRNA % 3%
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(SEEEIR ] 18 M0 38 500 Bood 50 LT 4E 14 s JAK2/STATS 5 53 85 1 A R
(hE45FESIR285.5 (XHERFRERFGIA (LEHE )doi:10.3969/j.issn.1674-070X.2023.08.007

Mechanism of action of Xinkang Granule against myocardial fibrosis
by regulating JAK2/STAT3 signaling pathway in rats with chronic
heart failure

XU Dan"?, DONG Chaoyang"?, GUO Rui*’, GUO Bing"’, MAO Yilin**
1. Hunan University of Chinese Medicine, Changsha, Hunan 410208, China; 2. The Second Hospital of Hunan University of
Chinese Medicine, Changsha, Hunan 410005, China

(Abstract]) Objective To investigate the mechanism of Xinkang Granule (XKG) against myocardial fibrosis in rats with chronic
heart failure (CHF). Methods Forty—eight male SD rats were randomly divided into normal group, model group, XKG treatment group
(treatment group), valsartan control group (valsartan group). Except for the normal group, the other groups were injected intraperitoneally

with doxorubicin hydrochloride 1.5 mgkg to establish a rat model of CHF. Then, the treatment group was given XKG 1.2 gfkg-d),
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the valsartan group was given valsartan capsules 1.62 mg/kg-d), and the normal group and the model group were given equal
volumes of sterilized water for injection. All the rats received gavage once daily, continuously for 8 weeks. The cardiac functions of rats
including left ventricular ejection fractions (LVEF) and left ventricular fractional shortening (LVFS) were measured by echocardiography,
myocardial fibrosis was observed by Masson staining, the mRNA expression level of collagen I (Col I ) in myocardial tissue was
examined by RT—qPCR, and the protein level of myocardial Col I , phospho—Janus kinase 2 (p—JAK2), phoso-signal transducer, and
activator of transcription 3 (p—STAT3) were measured by Western blot. Moreover, Pearson’s correlation and linear regression were used
to analyze the correlation between Col I , p-JAK2, p-STAT3, and left ventricular end systolic diameter (LVESD). Results Compared with
the normal group, LVEF and LVFS in the model group significantly decreased (P<0.01); compared with the model group, LVEF and
LVES in the treatment group increased (P<0.01), LVESD decreased (P<0.01), and the mRNA expression and protein level of Col I
as well as the protein levels of p—-JAK2 and p-STAT3 were reduced (P<0.05, P<0.01); compared with the valsartan group, LVEF
and LVFS in the treatment group were higher (P<001), but the protein level of p-STAT3 was lower (P<005), and there was no significant
difference in Col I mRNA expression and the protein levels of p-JAK2 and Col I (P>0.05). Col I , p-STAT3, and p-JAK2 all had obvious
linear relationships with LVESD. Conclusion XKG can inhibit myocardial fibrosis in rats with chronic heart failure by down-
regulating the activation of JAK2/STAT3 signaling pathway and reducing the mRNA expression and protein synthesis of Col I .

(Keywords] chronic heart failure; Xinkang Granule; myocardial fibrosis; JAK2/STAT3 signaling pathway; collagen I
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Proteintech A & , #3°5 : 14695-1-AP [10494—1-AP) |
p-JAK2 p-STAT3 ([ Abcam A7, §25 :ab32101 |
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(IRITHL) AP IR (b ) e 12 H,
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DRI 2 10 g, B 30 g, %89 5 g,
TR S g AE5HE 5 o IRZ 15 ¢, BB 30 o, A%
10 g, KIEEZ 10 g, BREZ 10 g, AL 6 g, ikt A 10 g,
W= 6 g T AR—Jr 2547 BR A ml S b 251 7
R, AR5 R A A 5 O UE B A e A A ROGR =Y,
RN 2 RGN R B 1 g/ (kg-d), B il Bk BE N
1.2 o/mL Y, SVD RN 80 me/d,#
N 53R AR LA D 38 e 2 T )
1.62 mg/mL MY, HE 8 =205 2450 /4 AR D
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SERKEES HKFE S o BK 1 IR, 1548 8 JA )5 4h
WL AT
2.3 e E
2.3.1 OMEEASRILOINEE KBS S
Lo WRR PR HLRR IR IS [ 5 | M I R I B B 45 S e
VRHRA A, 4 K VINNOGlab B (0223 it a2 b
POBR BRZC O Z KD T 5 AT MR AR 142
05k 10 0B, M2 OB EFIRARIHINARE (left
ventricular end diastolic diameter, LVEDD) 020K
45 AR N 42 (left ventricular end systolic diameter,
LVESD) , £ 8115381 (left ventricular ejection frac-
tions, LVEF) \LVFS, FrA ¥4I 3 YOFHULT
I [ERTRETON
232 Masson e HUK RO ZE DAL, A
4%Z PR WOD EE A, A S Ul R (J8
FEZ) S wm) 5, 1T Masson Jeff I FE S HE Masson 4t
RS U4, a5 B AREA ST HITEX100 Fix
400 %5 N BEALZEI 4 DSOUEFT R . OG5 B T
ST HER LA 2T 4 5 W Jealiar (4,

2.3.3  RT-qPCR ALLIZHEST Col I mRNA Rik B
KEVO WL ZIZ) 0.02 g, Lh Trizol $EHUO LA L 5
RNA, LLZHZH 5 mRNA SABIAR | 06 5% 58 cDNA (Jz
MAKZE 20 pl),42 CHEE 15 min,85 CIHH
5 min, K ERE, S 5 REG T-20 CIRAF . BEFr
AW 2 w47 PCR KUV, VAR R A 30 wlL, kil 5k
BlE RS 145 1 pl, KB 7K 11 pL,PCR Mas-
ter Mix15 uL, #3#%&EH 95 °C 10 min,95 C
15 5,60 °C 30 s,4t 40 MG, 4 GAPDH NS
IE, WHEEREIRS 3 NMERZEE S8, DL 27 )
A it AELXT X BB iy 0 3 PR 3R /KT 1) |
i, ACt=H LA Ct—-N SR Cr, -AACt=( %] iR
H)ACH#HE S AC BFEARTE R 3 IG# 1480t
OyMT. BB JerE NCBIL 3R H AYSEH 1))7
B, SR )51z H PrimerS 845115190, B)m b 508
BHEREIY, 5P 1,

x1 EBEERRHESIMFETIR

FEH SIFH(5-3") 519K /bp

Coll  IEMI# CTGGCTCTCCTGGTACCCCT 160
KI051%  GGACCACGTTCACCACTTGCT

GAPDH IEM5[# ACAGCAACAGGGTGGTGGAC 252

514 TTTGAGGGTGCAGCGAACTT

234 Western blot AL Col T.p ~JAK2 p-
STAT3 HHRIAAKY  BHTRAAOIIAZ 0.025 ¢,
FIIA 300 L RIPA 24 7K - 24# 10 min,4 °C,
12 000 r/min 2242 7 em B0 15 min Ji B BIEHR
HF 1.5 mL BLLAE T 1R IR BCA 8 e il
&5 (Abiowell ) FHULHAHRAE I SRR EE . B
AHC200 pwL HEH LW, UK R HH L —
YU, IxPBST $—bidie il — & Ll B, Col 1
(1:1 000),p-JAK2(1:1 000),p-STAT3(1:5 000),
GAPDH(1:5 000) , Btfii 5 —Hi— & , S E
90 min, BFELEH, IxPBST ¥k 3 YK, K 15 min, —I1
%8, H IxPBST Fikt HRP ARic i) Bt Ki4% 1:5 000
i eI ) P S AR AL R IR F 90 min, WEE 45
B, IxPBST ¥k 3 ¥, &K 15 min, {#if] ECL fk2¥: %
FRSERFE 1 min, UL, FH 98 B
B4 L AT L FEBE I AR R G R K BRI ARG
F H Quantity One %V K EE S B R AF AT 4047 .
2.4 FITESH

K H GraphPad Prism 8.0.2 Giit2# 8 #4748
T ORI DL “vas " 2R, SoBE T IEASTEAN
J7 2555 R B, £ 2H 18] LU SR H one—way ANOVA
930 T5 ZEAFEI I T5 2250 B Games—Howell £5:5 ;
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R2 BAKROINBEFEHRILE (vt ,n=5)

251 LVEDD/mm LVESD/mm LVEF/% LVFS/%
IR 5.064+0.705 2.094+0.262 92.042+0.886 58.560+19.149
ik 6.566+0.745% 5.102+0.612%%* 50.766+2.749%* 22.340+1.490**
RITA 6.034+0.623 3.632+£0.477+%" 76.292+3.4 1 5%+#AA 39.908+2.91 74k
HvbIngy 6.742+0.967* 4.484+0.615** 68.082+£3.285%# 33.430+2.426% "

S IEH AL, #P<0.05,%#P<0.01; SHEIZH HL A, #P<0.01 ; 54V HHAL iR, 44P<0.01,

L AIE R4 BARRIA , CIRYT4L; D4y IEA

AN TE A PR B B PR RR RS 56 5 A% e (1] 4 AH G P FH
Pearson ¥ M1 S e mIH 404 . #4714 P<0.05 A
ERAGIEE L,

3 #R

3.1 BAEKXBROINEEIEIRILE

5 IEHE A e, BEAZH KR LVEDD \LVESD F
15 (P<0.05,P<0.01),LVEF LVFS &3 F#{% (P<0.01)
SRR S 1R Y 40 LVEDD F&AK (P<0.01) , 1
LVEF \LVFS F} &5 (P<0.01) ; 4 7P 3H4H LVEDD 2% 5%
T4 it 5 X (P>0.05), ifii LVEF LVFS J} & (P<
0.01), SHVPHA LLEL,i6Y74H LVEDD \LVESD 2%
STGE i L (P>0.05), 1 LVEF .LVFS Fh& (P<
0.01), TEMLFE 2,
3.2 BAKROA Masson R
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AT UL AR S 1) J52 BT 24 5 40 7 HE 20 R4 T4
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D IR AR AL O LA 4EHES ZE LA ks
Ji& B A7 R DURR B S s/ | R A T 4 D 4 2 e i 41 4
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bk

SR BB REVCL Col T p-STAT3

154

-
o
1

Col I A%t KL R
T

IEW BRI BT Wb
2 RIAKXR Col | mRNA HEX RiEE (x+s,n=3)
L HIER A AR, #+P<0.01 ; SRR AL, #P<0.01

p—JAK2 1 & & TH i (P<0.01) ; S0 2 p-
STAT3 ,p-JAK2 & 1 & &5 (P<0.05,P<0.01)
ARV T R AR B ILCol T\ p —STAT3 |
p—JAK2 £ & i AR (P<0.05,P<0.01) , S4T»
A IRIT AR BUL L p-STAT3 & % &= MK
(P<0.05),p-JAK2 .Col | FEHFEEF LG
X (P>0.05), TEILK 3,
35 EEWHBARENZESCol I p-STAT3 p-JAK2
EBS=L&MEIADHT K Pearson X0 HT
p-STAT3 & 1% p-JAK2 HA& & Col [ 2
H &Y LVIDs A IH L ¢ R (F=47 .57.69
9.666;P<0.01,P<0.05), H. p-STAT3 .p-JAK2 Col I
5 LVIDs #2IEM K, WK 4, LVIDs RE#E p-
STAT3 ,p-JAK2 . Col I 25 1% BBy N 2 403 5
82.4% .85.2% .49.1% , HorP 5 p-JAK2 .p-STAT3 &
1 f AR G 2R B8R (r=0.923 ,0.908) . TEILFE 3,

4 i
CHF J& Z 0 ML BR BRI A KB, H

BT, P8 SR T DU B ML AL O 1 3 0 25 5 7
X, B AE B 51 3R 52 A ik P A AT o) 590 o A7 25 5
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0.0- T
EHE #EE JRTE 4Uried

B3 KAKXBROA Col I ,p-STAT3 & p-JAK2
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