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Effect of sinomenine on inflammatory response and myocardial fibrosis in rats
with atrial fibrillation by regulating the TLR4/NOX4 signaling pathway
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Abstract: Objective To investigate the effect of sinomenine on inflammatory response and myocardial fibrosis in rats with atrial
fibrillation by regulating the Toll-like receptor 4 (TLR4)/NADPH oxidase 4 (NOX4) signaling pathway. Methods SD rats were
randomly grouped into control group, model group, sinomenine (20. 40. 80 mg/kg) group, verapamil group, and sinomenine +
Pam3Cys group, with 12 rats in each group. Rats in control group was injected with an equal amount of physiological saline through
the sublingual vein instead of atrial fibrillation inducing fluid, rats in other groups were used to construct atrial fibrillation rat models
by injecting atrial fibrillation inducing fluid into the sublingual vein. After successful modeling, medication was administered once
daily for 2 weeks. Color doppler ultrasound was applied to detect changes in left ventricular ejection fraction (LVEF) and left ventricular
short axis shortening rate (LVFS) in rats. ELISA method was applied to detect the levels of interleukin-6 (IL-6) and tumor necrosis
factor-a (TNF-a) in rat serum. The left ventricular mass index of rats was detected, HE staining was applied to detect pathological
changes in rat myocardial tissue, Masson staining was applied to detect the degree of myocardial fibrosis in rats, gRT-PCR was applied
to detect the expression of transforming growth factor-B1 (TGF-41) and Collagen-1 mRNA in left ventricular myocardial tissue. Western
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blotting was applied to detect the expression of TLR4 and NOX4 proteins in rat left ventricular myocardial tissue. Results Compared

with the model group, the myocardial tissue pathological damage and severe myocardial fibrosis of rats in sinomenine group were
improved, LVEF and LVVFS were increased, the IL-6 and TNF-a levels, TGF-41/ and Collagen- / mRNA expression, and TLR4, NOX4
protein expression were reduced (P < 0.05). Compared with sinomenine group, the myocardial tissue pathological damage and

myocardial fibrosis of rats in sinomenine + Pam3Cys group were aggravated, LVEF and LVFS were reduced, IL-6 and TNF-a. levels,
TGF-A1 and Collagen- / mRNA expression, and TLR4, NOX4 protein expression were increased (P < 0.05). Conclusion
Sinomenine may inhibit inflammatory response and myocardial fibrosis in rats with atrial fibrillation by inhibiting the TLR4/NOX4

pathway.
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Table 1 TGF-g1 and Collagen- 7/ mRNA primer sequence

1973 EFBIY (5-37) RIEBIY (5-3")
GAPDH ACGTGTCAGTGGT GTGTAGCCCAGGAT
GGACCTG GCCCTT
TGF-41 AGCAACAATTCCTG TCAACCACTGCCGC
GCGATACCTC ACAACTC
Collagen- / TTCTCCTGGCAAAG CTCAAGGTCACGGT
ACGGAC CACGAA
NOX4., GAPDH 7t 4 C Nt E . Ak S —
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HELER, FBERS+Pam3Cys 4K i LVEF. LVFS &
FZIRK (P<0.05), W% 2.
%2 HEAKR LVEF, LVFS L ( x+s, n=12)
Table 2 Comparison of LVEF and LVFS in each group

(x#s,n=12)

M FEN(mgkgh)  LVEF/% LVFS/%
PO — 73.65+2.96  50.69+2.31
7Y — 4469+258°  2415+1.18"
T 20 53.01+1.94*  30.78+1.06"

40 59.23+2.01%& 36.95+1.21%&
80 68.56+1.767%@ 4473+ 1.54%8@
Hehrmnk 25 67.941+1.69%%C@ 4396+1,51#5@
R+ 80+2  55.87+212° 34.49+1.05"
Pam3Cys

xR LR "P<<0.05; SR ELEG: *P<<0.05; 575 BEH 20
mg kgt 4LEEL: $P<<0.05; SRR 40 mg kgl ALk @p<
0.05; 57BN 80 mg kgt ZH Lk : “P<<0.05.
P < 0.05 vs control group; *P < 0.05 vs model group; 4P < 0.05 vs
sinomenine 20 mg kg~' group; @P < 0.05 vs sinomenine 40 mg kg™
group; “P < 0.05 vs sinomenine 80 mg kg~' group.
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T RIS

R LA, 75 R0 77 = AL AN 4 R oK 4H
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#3 BEXRMFEF IL-60 TNF-0 KFEHELE
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Table 3 Comparison of serum levels of IL-6 and TNF-a in
each group ( x +s,n=12 )

*4 BHRRELEREHRBYTUHLR
( Xx#s, n=12)
Table 4 Comparison of left ventricular mass index in each
group ( X %s,n=12 )

A FEI(mgkg?) IL-6/(ngL?l) TNF-a/(ng L7 47 AE/(mgkg?) L EFEIEK
purid — 67.73+3.15  41.15+201 o H — 12.06:-0.58
ut) —  1755346.04" 133.38+567" Gl - 25.58+1.16
N . " i TR A 20 22.46+1.01%
TR 20 141.66+5.81% 106.65+4.12 40 19.03 40,724
40 115.54i5.12#& 83.36i4.05#& 80 15.54i0.61#&@
80 81.1444.03%%@ 62.28+2.88%4@ Yk 25 15.3940.58%&@

ZIEN VS 25 80.25+4.01%@ 60.69+2.797%@ 5 BEB% +Pam3Cys 80+2 20.35+0.86%
FH DR+ 80+2  123.34+5884 9557+4.014 SRR "P<0.05; SR L *P<0.05; SN, 20
Pam3Cys mg kgt ALEH: #P<<0.05: S BERL 40 mg kgt dlb#: Op<

EX R LR : "P<<0.05; HREBYLHILEL: #P<<0.05: 55N 20
mg kgt A ELES: #P<<0.05; ST HETN 40 mg kgt ALiR: OP<
0.05; 575 En% 80 mg kg 1 4H LA “P<<0.05.
*P < 0.05 vs control group; *P < 0.05 vs model group; 4P < 0.05 vs
sinomenine 20 mg kg~' group; @P < 0.05 vs sinomenine 40 mg kg!
group; “P < 0.05 vs sinomenine 80 mg kg group.
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W 4,

O

0.05; 575N 80 mg kg 1 4H LG “P<<0.05.
"P < 0.05 vs control group; P < 0.05 vs model group; 4P < 0.05 vs
sinomenine 20 mg kg~' group; @P < 0.05 vs sinomenine 40 mg kg™!
group; “P < 0.05 vs sinomenine 80 mg kg ™! group.
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1 HE Z&ENAROIMAELRFEEL (X200)
Fig. 1 Pathological changes of myocardial tissue were detected by HE staining (3200)
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26 BERBXEERNBROCMELS TGF-p1,
Collagen- 7/ mRNA FiAHIEMH

SRR AL, T RO & 77 S L AN AE R AR 4
KBRS TGF-B1. Collagen- / mRNA %Kik
BERIC (P<<0.05); SHEMMALLLE, 7+
Pam3Cys ZH KL ALZHZH TGF-1. Collagen- /
mRNA FiAF+#E (P<0.05), W3 6.
27 BEEIZEKRBROMERHS TLRINOXS
=S EEEXEARIETILAIR N
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2 Masson &M AFOAERALELFER (X200)
Fig. 2 Masson staining was used to detect myocardial fibrosis in rats (>200)

£5 BEKRFO CVFEWEEE ( x+s, n=6)
Table 5 Comparison of myocardial CVF changes in each
group ( X +s,n=6)

20 5 FE/(mg kg ) CVF/%

of e — 0.58+0.04

LY — 6.98+0.29"

H IR 20 5.54+0.21%
40 4.18+0.19%&
80 1.79+0.12%@

EiZDALER/S 25 1.74+0.11%@

7 B 1+-Pam3Cys 80+2 3.64+0.174

X IRA . "P<0.05; LRI LLE: #P<0.05; 5 20
mg kgt AHELHR: &P<<0.05; HEHMERL 40 mg kgt AL @OP<
0.05; 575 En% 80 mg kg 1 H LA “P<<0.05.
"P < 0.05 vs control group; *P < 0.05 vs model group; 4P < 0.05 vs
sinomenine 20 mg kg~' group; @P < 0.05 vs sinomenine 40 mg kg™
group; “P < 0.05 vs sinomenine 80 mg kg~' group.

%26 RAKXFOALEL G TGF-p1. Collagen- I mRNA
FIKTLEEE ( X +s, Nn=6)

Table 6 Comparison of mMRNA expression of TGF-g1 and

Collagen- 7 in myocardial tissue of rats in each group ( x +

s,N=6)
o — - MRNA X Rk &
AUM (g +g™) TGF-p1 Collagen- /
oyt — 1.00+0.00  1.0040.00
Y — 2.674+0.12° 2.0940.14*
T 20 2.31+0.11% 1.8540.12%
40 1.96+0.10% 1.634+0.11%&
80 1.36+0.09%4@ 1.2440.074%@
iZ A EP/S 25 1.34+0.08%4@ 1.23+0.08%%@
T+ 80+2  2.05+0.132 1.77+0.12°
Pam3Cys

SR L "P<<0.05; SAEAIZLLEEL: *P<<0.05; 5T 20
mg kgt A ELAL: &P<<0.05; 5T EDL 40 mg kgt AL OP<
0.05; 57N 80 mg kg 141 HLAE:: “P<<0.05.
"P < 0.05 vs control group; P < 0.05 vs model group; &P < 0.05 vs
sinomenine 20 mg kg~' group; @P < 0.05 vs sinomenine 40 mg kg!
group; “P < 0.05 vs sinomenine 80 mg kg~' group.

TLR4 s .-- . e S 11105
NOX4 s SHED SNED S s s g 6.7 10°

GAPDH s SIS SIS SIES SIS S s 3.6 10°
X MR 20 40 80 4Pk FHEEA-Pam3Cys
T REBR/ (mg kg T
3 Western blotting #&-& 28 K FR/OALLELR+ TLR4,
NOX4 EHFKIE
Fig. 3 Western blotting analysis of TLR4 and NOX4
protein expression in myocardium of rats in each group

F7 BERROHBLF TLRY, NOX4 EAFIAEKLL
2 ( X+s, n=6)
Table 7 Comparison of TLR4 and NOX4 protein expression
in myocardium of rats in each group ( X+s,n=6 )

Mol FIE/(mg kg™) TLR4/GAPDH NOX4/GAPDH

payis — 1214011  0.75%+0.06
it — 2.83+0.19" 1.69+0.13"
H 0 20 254+0.16* 1.46+0.11*

40 1.99+0.14%¢ 1.13+0.07%&

80 1.43+0.12%4@ (0,86 +0.08"4@
PN 25 1.45+0.11#%@ 0,87 +0.07%%@
H BT+ 80+2  211+0.104 1.25+0.114
Pam3Cys

L RALLLE: "P<<0.05; SRUHALLLEL: *P<<0.05; 575k 20
mg kgt AHELE: &P<<0.05: S5HEMEIR 40 mg kgt A LLH: OP<
0.05; 57N 80 mg kgt 4Lk “P<0.05,
*P < 0.05 vs control group; *P < 0.05 vs model group; &P < 0.05 vs
sinomenine 20 mg kg~' group; @P < 0.05 vs sinomenine 40 mg kg™
group; “P < 0.05 vs sinomenine 80 mg kg ™! group.
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