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liver fibrosis in rats by downregulating IxB-« phosphorylation
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[ Abstract ] Objective  To investigate whether the Isodon ternifolius ( D. Don) Kudo attenuates carbon
tetrachloride ( CCl,)-induced liver fibrosis in rats by downregulating the nuclear transcription factor-kB (NF-kB) signaling
pathway through interference with IkB-a phosphorylation. Methods Hepatic fibrosis was induced in rats with CCl,.
Biochemical analysis was used to detect alanine aminotransferase ( ALT) and hydroxyproline ( HYP), and the enzyme-
linked immunosorbent assay was used to detect transforming growth factor (TGF-B1), a-smooth muscle actin (a-SMA) ,

interleukin-6 (IL-6) and tumor necrosis factor-a ( TNF-a) levels in sera. Fluorescence quantitative PCR was used to

[BEE£TH ] HE HARRERETE (81760751 ) s N AT RHE Tl 5 H (2020NB0201B078) 3 Ml T A B & B 5 | i 155 )2 W A A BHik I sh %
4T H (LRYGCC202104) ; 7 74 [ 4R Bl 2% 36 4 T H ( 2021GXNSFAA075020 ) ; I 74 BIF 5% 28 20 & B 5+ 2 % Bh i B
(YCXJ2021009) ,

[EHERAIRER (1976—) , 5 4, LN, WA I, §F58 05 1 . h 25 253 5 1R PR 254858 . E-mail : gxzhouzhipin@ 126.com

[EEES] TR (1972—) , &, %4, FATEIN, B985 1A AEE 3 58 TAE, E-mail ; wangxiaoyuan1025@ 163.com



] PR R 2 s 2022 4F 2 A 32 4855 2 1 Chin J Comp Med, February 2022, Vol. 32,No. 2 11

detect Toll-like receptor 4 (TLR4), NF-kB p65, IkB-o mRNA expression, and Western blot were used to analyze TLR4,

NF-kB p65, and phosphorylated (p)-IkB-a protein expression in rat liver tissues. Hematoxylin-eosin staining was used to

evaluate histopathological damage in the rat livers. Results

Compared with that in the model group, the pathological

damage to the livers of rats treated with Isodon ternifolius (D. Don) Kudo extracts was ameliorated; the levels of ALT,
HYP, TGF-B1, a-SMA, IL-6 and TNF-« in the serum of rats with liver fibrosis treated with Isodon ternifolius (D. Don)
Kudo extracts were significantly reduced; the expression of TLR4 and NF-kB p65 mRNA were significantly inhibited; IkB-

o mRNA was significantly upregulated; and the expression of TLR4, NF-kB p65 and p-IkB-a protein was downregulated.

Conclusions Isodon ternifolius (D. Don) Kudon alleviated liver fibrosis by downregulating IkB-a phosphorylation and

inhibiting activation of the NF-kB signaling pathway.
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F:5 -TCTGTGTGGATTGGTGGCTC-3’
ACTB 136

R:5’ -CAGCTCAGTAACAGTCCGCC-3’

F:5’ -GAGGACAATGCTCTGGGGAG-3’
TLR4 153
R:5’ -ATGGGTTTTAGGCGCAGAGT-3’

. F:5'-CCCAAGTACCCGGATACAGES'
o R.5’-GGGCAACTCATCTTCCGTGA-3’

F:5" -ACAGAGGAAACGCCAGAADC-3’
NF-kB p65 183
R:5’-AATGCAATCCCACCGTAAGC-3’

R2 SHFRRIR CCL, BUFEF AR UM U B R R (n=8)

Table 2 Effect of Isodon ternifolius (D. Don) Kudo on the damage of liver tissue of the rats with liver fibrosis induced by CCl,

2051 FH (g/kg) R EFLE Degree of liver damage SEHIRRIR X2 14
Groups Dose - + ++ +++ ++++ Mean rank X2 value
Xt AR Control gourp / 8 0 0 0 4.50 X*=35.126
HIBIZH Model group / 0 0 1 1 6 42.31 P<0.01
KA Colchicine group 0. 0002 0 5 2 1 0 23.31 /
= EACK E R
‘ ‘Jr%%*”‘”ﬁ,]%ﬂ 80 0 4 1 2 1 27. 69 /
High dose Isodon ternifolius group
= j&:*“ FH4
| EHERRTR A 40 0 4 2 2 0 25.88 /
Medium dose Isodon ternifolius group
=SSR 2
SR 20 0 5 ’ 1 0 2331 y

Low dose Isodon ternifolius group
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Note. A, Control gourp. B, Model group. C, Colchicine group. D, High dose Isodon ternifolius group. E, Medium dose

Isodon ternifolius group. F. Low dose Isodon ternifolius group.

Figure 1 Effect of Isodon ternifolius (D.Don)Kudo on liver damage of the rats with liver fibrosis induced by CCl,( HE staining)

R3 MERSR CCl B RATL AR L ALT (HYP JKF- Y520 ()
Table 3 Effect of Isodon ternifolius (D. Don) Kudo on ALT and HYP level in rats with liver fibrosis induced by CCI,

415 4 (g/kg) . WRR AR (U/L) PR (pg/mg prot)
Groups Dose ALT HYP
X HR4 Control gourp / 16 30.9+7.1* 0.233+0.018**
FERIZH Model group / 12 166.2+52.0 0.425+0. 094
AL Colchicine group 0. 0002 12 117.9+16.0* 0.313+0. 062 *
SR R
80 16 . 2%34.5% 0.352+0. 126
High dose Isodon ternifolius group 4. 2%34.5 *
SR EFEET R A
40 14 .0£17.0* .331£0. 072"
Medium dose Isodon ternifolius group 17.017.0 0.3310.072
= ZIEME |4
=IA SRR A 20 12 139. 4£26.0 0.2840. 028 **

Low dose Isodon ternifolius group

T SRR L, *P<0. 05, ™ P<0.01,
Note. Compared with model group, *P<0. 05, ** P<0.01.

x4 =HFEFEEN CCL, BITA4ELK R IL-6 TNF-a TGF-B1 ,a-SMA /K F-HIMEFH (2+s5)
Table 4 Effect of Isodon ternifolius (D. Don) Kudo on the IL-6, TNF-a, TGF-B1,a-SMA in rats with liver fibrosis induced by CCl,
HAME 6 JEEIRIEH F o HALERKFETF B a-FIENNLEIEA

2151 I (g/kg)
o ek, (ng/mL) (pg/mL) (ng/mL) (ng/mL)
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/ 16 174.0+11.2™ 88.8+16.2™ 2.5+0.4™ 16.9+3.9™
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-
et / 12 235.1+17.8 156. 1+14.7 5.0+0.6 43.1+4. 1
Model group
TRA
® J(m”ﬂ& il 0. 0002 12 207.9+14.6** 139.9+14.7" 3.6+0.6™ 19.3+4.1*
Colchicine group
SIS
. +§$7&H%J£ il 30 16 196.8+13.9 ™ 141.8+9.9 4.3£0.3" 23.8+6.7™
High dose Isodon ternifolius group
= S Y
_ EHERRTARG 40 14 204.4210.8" 111.4214. 4 4.320.5" 22.8+7.0*
Medium dose Isodon ternifolius group
= 253K 1|54
SrrEROR R R 20 12 211.129.8" 147.0218.2 4.8+0.5 19.6£5.6"

Low dose Isodon ternifolius group

T SEORA L, *P<0.05, ™ P<0.01,
Note. Compared with model group, * P<0. 05, ** P<0. 01.
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Note. A, Relative mRNA expression of TLR4, IkB-a and NF-kB p65 were detected by real-time qPCR. B, Western blot
was used to detect the relative expression of TLR4, p-IkB-o and NF-kB p65 signaling proteins. C, Western blot strip. a,
Contral group. b, Model group. ¢, Colchicine group. d, Low dose Isodon temifolius group. e, Medium dose Isodon
ternifolius group. f, High dose Isodon ternifolius group. Compared with model group, * P<0. 05, ** P<0. OL.
Figure 2 Effect of Isodon ternifolius (D. Don) Kudo on the expression of TLR4/NF-kB signal

protein and mRNA in liver fibrosis rat
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