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(Abstract] Objective To investigate the therapeutic effects and mechanism of Millettia speciosa Champ. ethanol extract
(MCEE) on carbon tetrachloride (CCly)-induced hepatic fibrosis (HF) in rats. Methods An SD rat model with HF was established by
intraperitoneal injection of 40% CCl, olive oil solution (0.1 mI/100 g twice a week for 12 consecutive weeks. HF rats were randomly
divided into model group, low—, medium—-, and high-dose MCEE (3.5, 7, 14 gkg) groups, positive control colchicine (0.12 mgke)
group, and normal group, with eight rats in each group. Each medication group was given the corresponding drug intervention by
gavage at the set dose since the 9th week of modeling, once a day for four consecutive weeks. The normal group and model group
were given an equal volume of normal saline by gavage every day. The liver and spleen indexes of rats were measured 24 hours
after the last administration; serum levels of alanine aminotransferase (ALT), aspartate aminotransferase (AST), malondialdehyde
(MDA), superoxide dismutase (SOD), hyaluronic acid (HA), laminin (LN), type Il procollagen (PC III), collagen IV (IV-C), transforming
growth factor-B1 (TGF-B1), interleukin—18 (IL-1pB), interleukin-8 (IL-8), and interleukin-6 (IL-6) were determined; HE staining and
Masson staining were used to observe the pathological changes in liver tissue; Western blot was used to measure the protein levels
of Kelch-like ECH-associated protein—1 (Keapl), nuclear factor—erythroid 2-related factor 2 (Nrf2), heme oxygenase—1 (HO-1), and
quinone oxidoreductase 1 (NQO1) in rat liver. Results Compared with the normal group, rats in the model group showed delayed
response, significantly increased liver and spleen indexes, and serum levels of ALT, AST, MDA, LN, HA, PC M, IV-C, TGF-81,
IL-1B, IL-8, and 116 (P<0.01), as well as significantly decreased SOD levels (P<0.01); they also exhibited obvious fibrosis in liver tissue,
significantly increased Keapl protein content in liver tissue (P<0.01), and significantly decreased protein levels of Nif2, HO-1, and
NQO1 (P<0.01). Compared with the model group, the condition of rats in MCEE groups with all doses was significantly improved,
with significant reductions in the liver and spleen indexes and serum levels of ALT, AST, MDA, LN, HA, PCIIIL, IV-C, TGF-B1,
IL-1B, IL-8, and IL-6 (P<0.05, P<0.01), and a significant increase in SOD expression (P<0.01); the pathological damage and fibrosis
in rat liver tissue were effectively alleviated; the expression of Keapl in liver tissue was significantly inhibited (P<0.01), while the
protein content of Nif2, HO-1, and NQOI1 significantly increased (P<0.05, P<0.01). Compared with the colchicine group, the high—
dose MCEE group had a stronger regulatory effect on the above indicators, and the improvement effects were enhanced with
increasing MCEE dosage. Conclusion MCEE has a significant anti-HF effect, and its mechanism of action may be related to
antioxidant activity, inhibition of inflammatory cytokine expression, and regulation of the Keapl/Nrf2 signaling pathway.

(Keywords) Millettia speciosa Champ.; ethanol extract; hepatic fibrosis; antioxidation; inflammatory factors; Keapl/Nrf2
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vE] S IMS-130) ; Tié i 78 & # ( i s A 4k
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26 FITFESW
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RO AL “ves " RIR  TA BORHOME IE SRR A
J7 22 SRR I T ARSI A | 2220 8] HERC S 1 R T
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B ILBCRH Tukey Ki5; 5 5 2570, R Welch
FlDunnett’s T3 K5, P<0.05 HERAGITHE XL,

3 #R
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FIOIRAS B EUBIRUZH B ol . AL FIE s 4,
TR 2 R R AR o o 1 K B 3/ (P<0.01) iTFRIEFR
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BRI R SR R R EE LI (P<
0.05) , B4 K BEFR YA KRR 1E # AR
SRR A, A KT B 25 500 i 2 SRR A1 B
2H e 2 BRI R BRI 8 2505 IALE 48 £ (P<0.05, P<
0.01), 4 K Iy FE 8 Py v i) i 28 5 B OK A 4 AH Y
H A Kt A o FROKAMImRZL (P<0.01) .
TEWER 1,
32 HKRAEBERYX CCLFS HF KRMiEEN
EitrN bl

SIER AU b, BRI K FUALE H ALT AST 1
MDA /KB & | T+ (P<0.01),S0D /K i & T [%
(P<0.01) ; FHEL TARAIL | A=K 7 B 4 45 57 i 4L A
FROKAL AL Y RE B . A KBRS H ALT AST &
MDA 7 & (P<0.05,P<0.01), 3F-fE i &2 5 SOD /K
- (P<0.05,P<0.01) , IR, FHAS T ROKAIBRAL, 4K

R 1 HXAEHRYX CCLES HF XRATRRIEEAI R0 (vt , n=8)
Table 1 Effects of MCEE on the liver and spleen indexes in rats with CCly—induced HF (x+s,n=8)

51 TR HAT /g SEH R AR i g JHRERE 0 % TS $/ %
R 252.32+7.66 395.03£16.21 2.56+0.35 0.25+0.02
TEAYLH 250.31+6.84 290.56+14.02% 3.97+0.26* 0.48+0.03%
R Al 249.71+8.42 364.38+12.55%#* 3.05+0.32% 0.32:0.01 %5
AR R YR i 251.9327.04 369.42+16.86%* 3.16+0.33* 0.39£0.02%
ARV ERE ) ) 2 252.29+6.33 377.13+17.36%* 2.93+0.40%* 0.33+0.01 %%
AR AR s R 253.17+7.37 388.18+11.04%+% 2.48+0.29%*24 0.2320.02%%2

1 HIER AL, *P<0.05,#P<0.01 ; SR H#R , #P<0.05, #%P<0.01; S HORAIERAL LR, 2P<0.05, 24P<0.01 ,
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K2 BAKRMFBEF ALT AST,SOD F1 MDA BY7KF (ks ,n=8,U-L")
Table 2 Serum levels of ALT, AST, SOD, and MDA in each group of rats (x+s,n=8,U-L™")
2H 51 ALT AST SOD MDA
IEH 82.06+7.15 138.15+8.36 316.67£10.95 7.24+0.96
HEAIZH 187.32+8.17* 236.84+10.33# 158.03+9.64* 15.671.03*
KAk 85.63+8.64%* 156.01£9.13%% 235.31+12.16%+# 10.081.13%*
AR IV B SR e 2 147.65+13.31% 190.68+13.23%# 188.41+13.73% 12.350.82+
AR I VB S ) e 2 83.37+9.55%% 162.37+9.66%* 218.62:10.39%## 9.62:+0.75%*
AR IT R e 2l 58.60+7.82% A0 124.08+14.04%%> 306.45+11.37#%% 6.37+1.04%%28

T IR A LB, #P<0.01 ; SR HEL, *P<0.05, ##P<0.01 ; GEKAIGRZ He#5 , P<0.05, 4#P<0.01,

JIEESRYh R A AR T BES ) e R A XTALT
AST . SOD 5 MDA A 4E 58 (P<0.05,P<0.01),
HARI B Y2 o) 2500 FAE e, TEILER 2,
33 G KAEEWXT CCL FSH HF X R I i% &
HA LN, PCIIFRIV-C FiERIAZE{ER

55 IE 4 He A B A 1 375 R HA LN PC A
IV-C KB E TR (P<0.01) ; SHIBIZ i, &4
KBS T 05 , 25 2135 H HA (LN PCITFIIV -
C &M R (P<0.05,P<0.01), HEILES,
3.4 HXNEEEWI CCLFS HF KR MiBE A
BAFS5RALEREFHBATIER

SFIER2H A A2 K BT PP 4R TG -

B1, {2 RN T IL-1B IL-8 il IL-6 /K g & 421 (P<
0.01) ; 5B LA, 2248 K I B4 T 1 fE
BN TGF-B1 IL-1B IL-8 Fl IL-6 Ak (P<
0.05,P<0.01), AL, SEOKABRL Fods, 4K T
BYE R HXT TCF-B1 IL-1B . IL-8 Fil IL-6 HY
TR B R 5 (P<0.01) . PEWLEE 4,
3.5 HRAEEERWIT CCL F S HF K RIFALARK
BT R

HE 48 57 | IE 5 4R BUF/ N 2549 3 5 58
e | T REHES W TR 5%, R DL/ INIRAE S AR G20 2
Az BRI S ERUTE N BBH 8 i 25 A 461405 , A HE
FIZEHEL, AR R kb SR IR FE RS i 5 A 40 i =i

£3 BAKRIMEDH HA LN PCIFIV-C B97KF (x+s5,n=8,ng-mL™")

Table 3 Serum levels of HA, LN, PCII, and IV-C in each group of rats (x%s,n=8,ng-mL™)

215 HA LN pcll V-c
EwH 87.32+10.05 125.0512.07 83.09+8.31 163.11£10.03
FERIZH 196.18+9.30% 266.13+10.04* 187.31+10.98* 274.82+11.64%
AT L 133.8429.16%+ 215.77+13.36%# 125.24+12.93%## 206.01+13.24%#
AR I EEER AR A 177.87+11.07*" 239.1249.81*" 160.01+13.22: 244.09+11.37*"
e OALLE 707 aabil = 1423429 Q4%+ 206.50+13.60%# 132.67+12.08%# 213.38+15.91 +#
AR T B ) 2 96.94+£10.22%%45 164.33£15.66%#44 88.65+13.07+%4 167.65£10.47%*4

W BIEE A A, #P<0.01 ; SHRA AT, #P<0.05, #*P<0.01 ; 5FOKANTRA L, “P<0.05, *2P<0.01

F4 BAKRMED TGF-LI1IL-1B.11.-8 B I1.-6 HI7KTE (x+s,n=8,pg-mL")

Table 4 Serum levels of TGF-B1, IL-1B, IL-8, and IL-6 in each group of rats (x+s,n=8, pg-mL™")

215 TGF-B1 IL-1B IL-8 IL-6
1IEH A 156.24£13.75 91.30+8.65 52.80+6.37 84.436.61
PRI 262.03+15.24% 152.71+8.51# 84.22+4.83" 126.87+8.04*
FRAKAN A 172.73+15.04%* 84.62+10.08%* 70.06+7.62% 76.08+9.31%*
AR I EEER AR A 219.03+12.61%% 122.37+9.02+ 71.13+6.30%* 102.50+7.59*
AR IIEERR Y A 187.65+9.1 1 ¥ 103.68+11.36%* 64.66+6.89%* 78.07+6.86%*
RS RER Y s R 129.94+13.28%%4 60.78+7.697%# A% 47.0425.97x500 58.22+8.02% A%

T SIER AR, "P<0.05, #P<0.01 ; SR TIZE L5, #P<0.05,

##P<0.01 ; SRR Feds, 4P<0.05,24P<0.01,
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VE R 77 5 1w o | Heb LU= R B4 )
R R AIRY RO Bt . TRULIET 2,
36 HANERYI CCLFS HF KRFHA
Keapl/Nif2 {5 S BB E B RIENF

SIEW AL IR, B AR AT Keapl HEH
FIR W TR Nef2 ML 2T 2R SN2 -1 (heme oxyge-
nase—1, HO-1) FIfiR %A AL 18 J5i i 1 (quinone oxidore-
ductase 1, NQO1)& F1F LB k> (P<0.01) , HEL
BIZHAHLE, 224 R B3 T30 , 2% 70 R 2 R U
HA Keapl FEFFRIE W FFEL, Nef2 HO-1 FINQO1

R

1

AR
R AEERMXF CCL B HF X RIFALRIET B E/ER (HE,x200, 53X : 100 wm)

G 79 bk 4

SRR

bR il

Fig.1 Improvement effects of MCEE on the pathological changes in liver tissue of rats with
CCl—induced HF rats (HE, %200, scale bar=100 pm).

R B R 4#()‘3@?%%43%" L
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BaRaEB/v

JIBERAY) R 2

B2 HAkHEHREWI CClL, B HF X RAIFARRIEBILAMEMEM (Masson,x200, 55K : 100 wm)

Fig.2 Improvement effects of MCEE on the pathological changes in liver tissue of rats with CClL—
induced HF (Masson, %200, scale bar=100 pm)
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