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Protective effect of berberine on viral myocarditis via Toll-like receptor 4/nuclear

factor-kB signal pathway in mice
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[ ABSTRACT | Aim To investigate the protective effects of berberine on viral myocarditis in mice; To study the effects of
berberine on Toll-like receptor 4 (TLR4) , nuclear factor-kB (NF-kB) and tumor necrosis factor o (TNF-at). Methods
According to random number table, 40 BALB/ ¢ mice were divided into four groups: normal group, model group, low dose ber-
berine treatment group and high dose berberin treatment group. Except the normal group, the mice of other groups were injected
intraperitoneally with addicted concentric Coxsackie virus B3 to establish viral myocarditis model. Low dose berberine treatment
group and high dose berberin treatment group were injected intraperitoneally with 50 mg/kg and 100 mg/kg respectively. The
pathological changes of myocardial tissue were observed by HE staining. The serum levels of creatine kinase isoenzyme MB
(CK-MB), cardiac troponin T (¢TnT) and TNF-a were determined by enzyme-linked immunosorbent assay kits. Western blot
and real-time fluorescence quantitative PCR were used to detect the protein expression and mRNA expression of TLR4 and NF-kB
in cardiac tissue. Results Compared with the model group, inflammatory cell infiltration and cell necrosis degree in myocar-
dial tissues were significantly decreased, and the serum levels of CK-MB, ¢TnT and TNF-a were significantly reduced in the ber-
berine treatment group. At the same time, the protein expression and mRNA expression of TLR4 and NF-kB were significantly
down-regulated in myocardial tissue in the berberine treatment group. Conclusion Berberine can regulate the TLR4/NF-«B

signal pathway, so as to protect the myocardial tissue of mice with viral myocarditis.
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JINBERH ( berberine ) f& Z5 4 751 5 M bR S A W
NAAEER R FHA Z R 25 B, Inbimige |
PUAL et It He R I OBE | B3 I L R I A | R
AR A A 9T & BN BE B LA 0 7
SEAAR 3 2 IR £ 1 0 IS P9 B ARV T i 2
TR PN B2 P B B — S A RS ) Rk, et — 4
PR A B, ST ) P e g g 1100 4 4R
JINBEGSE 1 1 ] 4% [ 7 kB ( nuclear factor-xB, NF-
kB) 15 518 1% , J /D 9 5E 7 H A 2 6 (interleu-
kin-6,1L-6) A JEE A B A F o ( tumor necrosis factor
oo, TNF-o0) B RS TR, AT 490 A4 1t 65 483 3 J 1) A A S
JO7T ARSI LA /N B T IR O A 5 A i R
Ye/NBUJE, XF Toll £ 5Z K 4 ( Toll-like receptor 4,
TLR4) NF-kB 1 TNF-o KT B0, IR ST/ INEED
HITR RO LA T RERVE AL

1 #MEEFZE

1.1 SEIEzh4m

# FE 4 M BALB/c /N B 40 R, SPF ( specific
pathogen free) & 4 JA# K& 1842 g ¥ T 2542 C,
BRAY, EE UK & HATENERRL A,
1.2 RIS

w0 M AT BE 4§ & B3 ( Coxsackie virus B3,
CVB3) (Nancy &) , By 638 K 5 & 5 3000 J& (3 £ 40
U E E W, LB ¥ 8 B T B (creatine kinase
isoenzyme MB,CK-MB) i %. 7 3 % 3% ik 7 & W &
E2EN W 2 ERENT; A E A T(cardiac
troponin T, ¢TnT ), TNF-a B Bx % 7 % M 0 &
(enzyme-linked immunosorbent assay , ELISA ) i 7] &
W B b Bk B BOR IR 2 B s TLR4 5 NF-kB
PR B % [E Santa Cruz A 7,
1.3 CBV3 fmEB¥ B 5EFR

Z B SUHR [ 8] W9 7 %, # Hela 40 0 L R
B uEcBRERLTE, A MR AL KR 3 K,
3 000 r/min, &% 30 min, B _F¥E &, & F-80 C ik
AR, W EE A LR FREE A E (tissue
culture infectious dose 50, TCID50) & 107/L,

1.4 fREMHONMKERMET

S CHR[9] %, # 40 2 BALB/c /D B 4% %k
FREL 2N 4D EFA BEAA D ERAA
EASHMNEA, WEFHN  HALANRHE
JEE 4T 0.1 mL 4 100 TCID50 CVB3 97 % & i, 4
R1IK,ZE3 R, hHhF £ NERREANEL G
& 445 E i 4T/ BE Ak 50,100 mg/kg, & H 1
K, ELH AR, BAAEEEFEELE DA,
1.5 #RARE

B EEE, MBRR M, HO, M EFRE
A, BARW AR, AE L BEHQME, —H0E
TRARTEER, 7 — 2 BN 10% + £ 7 BEH#HA4T
B e, 1Ea Bk
1.6 DAARFAEFROoLE

7 A Z -7 241 (hematoxylin-eosin staining, HE ) ¢,
BEw T . B BEHALN TS RN RKER
30 min, K E N E T (100% 95% 85% . T5%) %
5 min, A AL %, AR FIZZ 10 min, 19% 3k B 78 A 4
b, A KPR % ,0.5% 7 L0 75 iR 02 23 min, BB A
BNME LB (T5% 85% 95% 100% ) 42 min, — ¥ 7K
FHW, P ERRE L, ETEME THE,
1.7 IMi& CK-MB,cTnT TNF-a 7K F i E

1% CK-MB 3% F| CK-MB i {& %, % 471 4] 3% 3% 7
BRI E CX-9 2 8 3 & A LS ATAM, i
7 ¢TnT #2 TNF-o % F 48 B ELISA &% 7 & 46 ] |, 4%
PG AT HRE
1.8 SEEIRE

HOMARHRE ok EAR, N ER S
## 30 min,4 °C12 000 r/min &8 5 min, B & ik 2
TEOEE,AEEAER, REBRM~H, N
R b i 94T SDS-PAGE B3k, Bk E B £
PVDF fi£ b e NSRG4 £ R E W 2 h, ln N —
i 4 CHEH A, TBST 3%, An N AE B — 30 % I8
B 1 h,TBST itk , b AL E B &, REAH A
AahfrER,
1.9 EBEHAEE PCR

A QLA 28 N B R, 3% BB Trizol 3 FA 4
AL RNA, DL 3# %% B f# & i cDNA, Ll ¢cDNA
NI A R A B T 24T PCR R fL, TLR4 7|
4. £ % 5'-GCCGTTGGTGTATCTTTGA-3, T % 5'-
AGTTGCCGTTTCTTGTTC-3'; NF-kB B 4. L iiF 5'-
GAACGATAACCTTTGCAGGC-3', T i 5'-TTTCGAT-
TCCGCTATGTGTG-3'; GADPH 3| 4. L W 5'-CG-
GAGTCAACGGATTTGGTCGTAT-3', T i 5'-AGCCT-
TCTCCATGGTGGTGAAGAC-3";95 °C 10 min T &
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% 1. KANMRIME CK-MB, cTnT 1 TNF-a 7k FHI 2L
(n=10)

Table 1. Changes of serum levels of CK-MB, c¢TnT and
TNF-« in each group of mice(n=10)

| CK-MB(U/L) ¢TnT(pg/L) TNF-a(ng/L)
Nl 20.14+4.62  0.08+0.02  18.76+3.75
HH A 2 69.43£12.42" 0.72+0.31"  67.25+6.43"

32.75+4.18%
23.47+3.16™

INEERRARFIEZ 31.26+11.48" 0.43+0.21°
INEERR BRI 17.47+£12.43"  0.31+0.14*
a i P<0.05, 51E#4AHL ;b A P<0.05, SHRIA AR L,
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2. ILAAEZE TLR4 #1 NF-B B mRNA FiEZE (n=10)
ACHIER AL, B R C S /NBEBAR I 20, D Ry /N e s 77
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Figure 2. The mRNA expressions of TLR4 and NF-kB in
myocardial tissue (n=10)
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Figure 1. Pathological changes of myocardial tissue in each group of mice (x200)
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Figure 3. The protein expressions of TLR4 and NF-kB in

myocardial tissue (n=10)
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