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Myocardial protective mechanism of coptisine in improving arrhythmia in rats
with heart failure by inhibiting the Rho/ROCK pathway
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Abstract: Objective To explore the mechanism of coptisine inhibiting the Rho/ROCK pathway on arrhythmia and myocardial
protection in doxorubicin-induced heart failure rats. Methods SD Rats were randomly divided into control group, model group,
coptisine (3, 12 mg/kg) group, metoprolol group, coptisine + lysophosphatidic acid group. The changes in LVEF, LVFS, LVEDD,
LVESD, VPB incidence, and heart rate of rats were measured. ELISA was used to detect the serum levels of BNP and ST2. Masson
staining for detecting myocardial tissue fibrosis and evaluating myocardial CVF. Commercial kits were used to determine the levels of
TNF-0, IL-6, IL-10, MDA, GSH/GSSG, and SOD in myocardial tissue. Western blotting was employed to detect the protein
expressions of Collagen III, a-SMA, RhoA, ROCK1, and p-MYPT1/MYPT1 in myocardial tissue. Results Compared with the model
group, coptisine (3, 12 mg/kg) group exhibited significantly reduced LVEDD, LVESD,VPB incidence, HR, serum BNP and ST2 levels,

RS EHER: 2025-09-24

ESWA: WEERBRREITR (252300420107)

TEEEN: I &, &, FRE, B, 7RISR AR . E-mail: J3939920629@163.com
HBIEEE: RTE, 5, FEEM, WL, BF07E D0 MBI NIGYT . E-mail: 13140001222@163.com



+2066 FA0OHBFE 12 2025FE12 H

LR S

Drugs & Clinic Vol. 40 No. 12 December 2025

myocardial TNF-a, IL-6 and MDA levels, and the protein expressions of Collagen III, a-SMA, RhoA, ROCK1, p-MYPTI/MYPTI,
and CVF, with decreased collagen deposition. In contrast, LVFS, LVEF, and myocardial IL-10, GSH/GSSG, and SOD levels were

significantly increased (P < 0.05). Treatment with lysophosphatidic acid reversed the ameliorating effects of coptisine on myocardial

fibrosis, inflammatory response, oxidative stress, and arrhythmia in model rats. Conclusion Coptisine can effectively improve

arrhythmia and cardiac function in doxorubicin-induced heart failure rats, and its mechanism of action may be closely related to

inhibiting the Rho/ROCK pathway, thereby alleviating myocardial fibrosis, inflammatory response and oxidative stress.
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#1 KEKXF LVFS. LVEDD. LVEF. LVESD. =M REHEL4ER, (LRI ( xxs, n=12)
Table 1 Comparison of LVFS, LVEDD, LVEF, LVESD, ventricular premature beat incidence, and heart rate among rats in

each group ( xts,n=12)

4l FlE/(mgkg!) LVFS/% LVEDD/mm  LVEF/%  LVESD/mm EMEFERAER LR/ min?)

Xof R — 64.18+321 4324023 87.86+4.09 261+0.11 0.00 331.68+18.85
Ay — 32.22+169° 6.45+0.33" 47.01+291° 478+0.19" 83.33 456.79+24.01"
BT 3 37.78+193" 592+0.32* 6456+3.32* 4.30+0.15" 75.00* 400.13+21.18*
12 55.78+2.86" 4.79+0.26" 78.98+4.05" 3.13+0.14*  2500% 358.79+19.95%
FEFRIEIR 10 56.174+2.89% 471+0.27* 79.361+4.12"%¢ 3.18+0.16"%  16.67%*% 353.33+19.68*%
FUERA-INREEER 12410 465842539 543+0.299 70.6643.75@ 3.85+0.202 33.33¢ 381.164+20.15@

X BALLE: *P<0.05; SHMALLE: *P<0.05; SHEM 3 mgkg ! HEE: &P<<0.05; HiEiEm 12 mgkg ! 4l E: @P<0.05.

*P < 0.05 vs control group; *P < 0.05 vs model group; %P < 0.05 vs coptisine 3 mg-kg™! group; @P < 0.05 vs coptisine 12 mg-kg™' group.

®2 BEKFIME BNP. ST2 KFEEE ( X s, n=12)
Table 2 Comparison of serum BNP and ST2 levels in each

groups of rats ( xts,n=12)

A FE/(mg kg) BNP/(pg mL™") ST2/(pgmL™)
pagit — 60.19+3.56  45.8842.37
Y — 201.26+11.47" 86.09+4.73"
LT 3 165.32+10.03* 72.34+3.75*

12 90.781+4.84%& 54964 3.01%&

EFLIER 10 88.19+4.86" 53.88+3.10%&

WEM+E 12410  123.59+7.15@ 61.67+3.23@
iR

S5xf MR "P<0.05; SHEBAE: "P<0.05; 5HIE 3

mg-kg! 4 LLEE:

0.05.

&p<0.05;

S5¥EM 12 mgkg! AR @p<

*P < 0.05 vs control group; *P < 0.05 vs model group; P < 0.05 vs

coptisine 3 mg-kg™"' group; @P < 0.05 vs coptisine 12 mg-kg™' group.

=3

Table 3 Comparison of myocardial CVF among rats in

&1

each group ( Xts,n=6 )

TRIE, 3 mg'kg’l\
1ILANZASZE Masson RERIMEER (X200)

Fig. 1 Results of Masson staining for myocardial tissue (x200)

EHRAROAL CVF B8 ( x+s, n=6)

%i@f}ﬁ 12 mg'kg™!

2H 51 5 E:/(mg kg ™) CVF/%

X e — 1.15+0.14
iRt — 13.69+0.78"
BIETH 3 10.51+0.63*
12 3.63+0.20%
EFRUEIR 10 3.67+£0.22%&
TR AV LA TR 12+10 6.78-0.40@
HXERALE: "P<0.05; SIHBALE: *P<0.05; 5L 3

mgkg ! 4LEE

0.05.

&p<0.05;

SHER 12 mgkg? A @ep<

“P < 0.05 vs control group; *P < 0.05 vs model group; 4P < 0.05 vs

coptisine 3 mg-kg™' group; @P < 0.05 vs coptisine 12 mg-kg™! group.

FEfIK (P<<0.05), HEFEAMAHE; SHER 12
mg/kg AR, FEIERL 4 MBI R4 CVF 23Tt
i (P<0.05), W% 3.
24 FHEEXKBROMNELKER NAIEN
'ﬁff%iéﬂttix, BEERRA R 2K RO WL 2R
TNF-o. IL-6 H&¥ R EFL, IL-10 S EEE S
(P<<0.05), HEFIBMINE; 5% 12 mg/kg 41
AHEG, SR+ 7 A AR ER 4 K B LZH S TNF-
o IL-6 SEEZETE, IL-10 SEZERK (P<
0.05), W% 4.
2.5 FWIEBRI KRS WNEKEHIF 0
B, HEER ST =S MDA &R
F &%, GSH/GSSG. SOD EE T (P<<0.05),

N
AN S

TR VA ML BEIRIR

R

HEFIEAM; STEM 12 mgkg 4L, FHE
o+ ik AR ER 4l MDA & BT+, GSH/GSSG.
SOD & W E K (P<0.05), %S,
2.6 FEERXTAKBR/OALEL Collagen 1T a-SMA
ZEH K Rho/ROCK B EHRIF N

SRRV AR, SR AT R A K RO LA 2R
Collagen III. a-SMA. RhoA. ROCKI1. p-MYPT1/
MYPTI & HREEEEFIK (P<0.05); 5k
Bk 12 mg/kg ZHARLE, SRR+ I LA A PR 2 K B0
WIZHZA Collagen III. a-SMA. RhoA. ROCKI. p-
MYPTI/MYPTI FEHKIAERZEFH (P<0.05),
E 2. % 6.
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*4 KEOALELR TNF-a. IL-10. IL-6 KFEEE ( x %5, n=6)
Table 4 Comparison of TNF-a, IL-10, and IL-6 levels in myocardial tissues of each group ( xts,n=6 )
2H 51 FiliE/(mg kg™ TNF-a/(pg mg™) IL-10/(pg mg™) IL-6/(pg mg™)
of e — 90.18+5.53 100.67 +6.15 29.81+1.68
TR — 208.85+11.76 31.78+1.79" 87.88+5.23"
PO 3 171.34+10.08" 4556+2.78* 69.23+3.78*
12 113.75+6.83%& 82.86+5.01%& 39.78+2.43%
FHIER 10 111.46+6.75* 83.95+5,12%& 38.89+2.32%&

BN IR AR 12410

145,58 +8.18@

60.88 +3.45@ 50.68+2.78@

St "P<<0.05; SHEIALE: *P<0.05; S5IOEM 3 mgkg 4L 4P<<0.05; SR 12 mgke 4HLE: @P<0.05.
“P < 0.05 vs control group; *P < 0.05 vs model group; P < 0.05 vs coptisine 3 mg-kg™! group; P < 0.05 vs coptisine 12 mg-kg™' group.

£5 HHEOABLE MDA, GSH/GSSG. SOD KFEEE ( x+s, n=6)
Table 5 Comparison of MDA, GSH/GSSG, and SOD levels in myocardial tissues of each group ( x= s,n=6)

2H ) i E/(mg kg™) MDA/(nmol mg™") GSH/GSSG SOD/(U mg™)
Xof HR — 1.78+0.16 13.68+0.71 112.83+7.35
it — 6.231+0.29" 5.1940.26" 47.83+2.96"
PR 3 5.01+0.28* 6.751+0.41% 60.44 +3.08"
12 2.89+0.17%& 11.73+0.63% 101.73+6.19%
FABIE IR 10 2.76+0.15%& 12.05+0.71%& 103.44 +6.21%&
BT AV B NERR 12+10 4,14+0.23@ 9.45+0.51@ 95.67+4.76@

SxIRALLE: "P<<0.05; SHERIALLE: *P<0.05; S5HER 3 mgkg A €P<<0.05; SR 12 mgkg ! HELE: @P<<0.05.
P < 0.05 vs control group;*P < 0.05 vs model group; P < 0.05 vs coptisine 3 mg-kg ™! group; ®P < 0.05 vs coptisine 12 mg-kg! group.
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HIEI/ (mgkg™) T LT HE TR

2 Western blotting # /L FL2H4R Collagen 111, a-
SMA. RhoA. ROCKI1. p-MYPT1/MYPT1 EHB KA
Fig. 2 Western blotting analysis of collagen 111, a-SMA,
RhoA, ROCK1, and p-MYPT1/MYPT1 protein expressions

in myocardial tissue
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*6 HLUHEA Collagen I, a-SMA. RhoA. ROCKI1. p-MYPTI/MYPT1 EEFEIAE ( x+s, n=6)
Table 6 Protein levels of Collagen 111, a-SMA, RhoA, ROCK1, and p-MYPT1/MYPT1 in myocardial tissues of each group
(x+s,n1=6)

5 FIE/(mg kg ™) Collagen INGAPDH  a-SMA/GAPDH RhoA/GAPDH ROCK1/GAPDH p-MYPTL/MYPT1

ot R — 0.73+0.08 0.46+0.05  0.5940.06 0.364-0.04 0.1240.02
it — 2.8940.26" 2014023 1.63%0.18" 0.91+0.10 0.75+0.08"
B 3 2.3540.21% 1.56+0.18* 1.27+0.15* 0.73+0.08* 0.59+0.06"
12 1.46+0.19%  0.89+0.09%¢ 0.81+0.09¢  0.5240.06% 0.2840.03%
FFEIEIR 10 1.4440.20% 0.8610.10*¢ 0.7940.08* 0.49+0.05"& 0.26+0.03%&
PUER A AIBEEEE 12410 2.03+0.18@ 1.23+0.14® 1.02+0.11@ 0.64+0.07@ 0.41+0.05@

x4t "P<<0.05; SHEIALE: *P<0.05; S5IOEM 3 mgkg 4L 4P<0.05; SR 12 mgke 4HLE: @P<0.05.
“P < 0.05 vs control group; *P < 0.05 vs model group; P < 0.05 vs coptisine 3 mg-kg™! group; P < 0.05 vs coptisine 12 mg-kg™ group.

IWNYES SRR G 1

B I T S R 25 TR SR B — R A
Bk, TR AE O ML B 7T 4008 ] 7 52 B ORTE
CUEHEFRIE, B O A8 00 I8 2 e B RE /D BR (1oL
AR FEARTE T, SEAHM L, B
HERRZL LVEDD. LVESD. MR R AR DR
Ifi. BNP A1 ST2 /KP4 i & B#{K, LVFS 5 LVEF &
EFtE (P<0.05); BOERARL R ITRE D, CVF,
OILZHZR Collagen IIT F 0-SMA 5 [ 3814 B 3% 4K
(P<<0.05); SEEm A U L2 98 K] T TNF-o, F
IL-6 /KT R ERFL, PLRHE T IL-10 KV RET S
(P<0.05); BOIERAH KON MDA & & B3 %
&, GSH/GSSG Ul SOD iHMEETmE (P<
0.05) . BTG AT BE RN IR TT O J13E M AH G O
SR I — P A )

Rho/ROCK 3 % 7 2H £ £F 4k b F1 98 i S I 55 A4
Vi R Se s R E . 12, RhoA &
Joa 455 TR ROCK], #Eim iRz ik MYPTI,
MYPT1 PR fb 2 fife B o0 ILBR B 1 e Tl 1 T 1)
PO, SRR AR BRI, AT IRENUR AT
il RS e P 1T 411 R 9 i g 5 RS YT a8
A SEHL TR, CHTREN, #%H Rho/
ROCK i i rl i S AL 5 5 16 HOC2 o UL4m il
AL PEBAR A, I AT et O LR I P EE R K R
(RO ULAIE J 2122, AR Fe v, BRI
BIReAma 0 13535 A SR O LZH 24 RhoA. ROCK1
S p-MYPTI/MYPTI HEHFRIL, HEER 12 mg/kg
MR R, S BOE ] e i I 1]
T % O 0 ) B K RO R R . AR TR A
RhoA B FNE MU IR R HEAT A1 5 SL56 . 453 W,
T MU IR R AL BRI % 1 30ERE 12 mg/kg X0 77

B35 N RN RS B L AN AN = K C AR G R
IS AR, E S R R 1 3 0 i 4 )
Rho/ROCK I # 448 U JIE DR AP RK Y

g LRIk, AR RE, FIEEEEE K
S0 B A 3 10 0 5 K BB ) O R R
A HO LR LIS 0] Rho/ROCK 15 5 I8 5 1)
B SEUIASE, FFH AT T SO LA 4R
RE R LI A B 22 EE O R B AT 1) AL
&l
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