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Protective Effect and Mechanism of Baicalin on Rhizoma Dioscoreae Bulbiferae — Induced

Liver Injury Model Mice
ZHU Shuhong' ,REN Cuicui',WANG Ran',DUAN Shiwan',XIE Yundong®

(1 Xi'an First Hospital ,Xi'an ,Shaanxi,China 7100005 2. Shaanxi University of Chinese Medicine ,Xianyang .Shaanxi,China  712046)
Abstract: Objective To investigate the protective effect and mechanism of baicalin on Rhizoma Dioscoreae Bulbiferae - induced
liver injury. Methods Sixty KM mice were randomly divided into the normal control group [group A, equal volume of 0.5%
sodium carboxymethyl cellulose (CMC - Na) solution],the model group (group B,equal volume of 0.5% CMC - Na solution) ,the
silymarin group (group C,200 mg / kg),the high —,medium — and low — dose baicalin groups (groups D,,D,,D;,10,5,2.5 mg / kg),
with 10 mice in each group. Each group was given 3 g / kg of 75% ethanol extract of Rhizoma Dioscoreae Bulbiferae by gavage
(once a day for consecutive 14 d) to replicate a liver injury mouse model. At the same time,each group was given corresponding
drug or 0.5% CMC - Na solution by gavage once a day for consecutive 14 d. The body mass and liver mass of mice were
weighed, and the liver coefficient was calculated. The aspartate aminotransferase (AST) , alanine aminotransferase (ALT) , total
bilirubin (TBiL) , alkaline phosphatase (ALP) , catalase (CAT) , superoxide dismutase (SOD) , malondialdehyde (MDA) and
glutathione (GSH) levels were determined. The pathological changes in liver tissue were detected by the hematoxylin — eosin
staining. The multidrug resistance — associated protein 2 (MRP2),P — glycoprotein (P — gp),bile salt export pump (BSEP) and
uridine diphosphate glucuronosyl transferase 1 Al (UGT1A1) mRNA levels were detected by the real — time fluorescence
quantitative polymerase chain reaction. The nuclear factor E2 related factor 2 (Nif2) , nuclear factor — kB (NF - kB) p65,
phosphorylated NF - kB p65 (p — NF — kB p65),heme oxygenase — 1 (HO - 1),interleukin — 6 (IL — 6),tumor necrosis
factor — o (TNF - «) protein expression levels were detected by the Western blot. Results Compared with those in the group B,
the liver coefficient,p — NF - kB p65,TNF - «a,IL - 6 protein expression levels in the groups D, D, and D, were significantly
lower; the AST, ALT and TBiL levels in the groups D, and D, were significantly lower; the MDA level in the group D, was
significantly lower (P < 0.05). Compared with those in the group B,the SOD level, nuclear Nrf2 and HO - 1 protein expression
levels in the groups D, D, and D, were significantly higher;the CAT level, MRP2,P - gp, BSEP, UGTIA1 mRNA levels in the
groups D, and D, were significantly higher (P < 0.05). The morphology and structure of liver cells in the groups D,,D, and D,
improved to varying degrees. Conclusion The protective effect of baicalin on Rhizoma Dioscoreae Bulbiferae — induced liver injury
may be related to the regulation of Nrf2 / NF - kB signaling pathway, activation of downstream transporters and improvment of
antioxidant and anti — inflammatory levels.

Key words:baicalin; Rhizoma Dioscoreae Bulbiferae;liver injury;mice;Nrf2 / NF — kB signaling pathway;antioxidant;anti — inflammatory

W2 R B T B B0 Dioscorea bulbifera L.
SR 7 ¢ 2 o B o O IR PN 23 B T S S/ N 23]
T L AR TR T R BRI O i S SR A H
G| R AN B RN B R R B, I 2
HY i PN TR S Ak & W A I 2 R S I s vy -
B STORR F E2 ARG IR 7 2(Nef2) 76 TR ZH 2 b g 32
TR AEEALRL B E TR Nef2 B30 @ b R Bt
AL AN I T2 R S T — «B(NF - kB)
ARG 2 40403 By 4 4 v 1 P R T SRS
S BN W R 5 Wy s ARGk 1 T
w0 245 K AR ) 1 5 12 HEE . v 2 B B DRI
YERL, 5825 ¥ IO RE IR IS 3 A S B R 2
B 0 R R Iy, X O SR AR 2 FLRE I X £
FAEW KA E + I8 2 WE A S AT B AT B A
FH LT, AR PR T B 230 B2 T RO AR
BEHY /N B Bl 47V T AL, Ay o 5 O AT 8 24 1 1Y
Il R 22 4 S22 28  BAGE I T .

68

1 #HR5RFE
1.1 NBRREGEHY

X% :DYY = 7CHIHL KA (b5t s—AUAR) ) s ELX -
800 ZUfiff 4% ( 32 [ Bio Tek /A 7] ) ; EXICYCLER 96 5%
Y& H PCR X (4 [E Bioneer 23 7)) ; DP73 %Y i {5 4
58 (H A Olympus A Al ) o

2y A K (IS E0804550250, & i > 98%) |
K KE R (HE5 N D110160, & & > 98%) , ¥ [ 4 i
o< L > EREGEA PR A BT  (BRVE 248
LA BRI R L 5 0 20210610) 5 KT AR
FIFERLHE (AST) i & (A58 20211012) , N &R A
FEFLFLEE (ALT) i) & (5 20211112) , B 1 i 1 il
(ALP)RF & (#5-520211212) , B AHLT % (TBIL )5
& (k45 20211216) , H A AL 0 B AL (SOD ) i 751 &5
(#b55 4 20211016) , 33 8 Ak U (CAT) 15 & (A5
20211112) , 4 Be H K (GSH) B 57 & (4t 5 K
20211116) , N i (MDA) 57 & (L5 24 20211218) ,



2023 4F 11 H 20 H 45 32 %45 22 1)
Vol. 32,No. 22,November 20,2023

¥ %

China Pharmaceuticals

HFRE-
Pharmacy Articles

¥I0A [ R e A ) TR ST BT 5 Nef2 AR (LS
WL012135) , #% A 7 (NF) - kB p65 BT ik (it 5 K
WLO01273b) , B R 1k NF — kB p65(p — NF - kB p65) $1t
TR (S WL012169) , Il £ 25 fin 4800 1 (HO — 1) ik
(H1t5 2 WL02400) , g SR B F — o (TNF — o) $T44
(it WLO01581) , FH 40 R 6 (IL - 6) Hiik (L5 h
WL02841),B — actin 4 T i (L5 WL01372) , 415
1 H3Hi & (Histone H3)Hi A (L4554 WL0984) , BiAR ik
ALY ARG PR R IRE B G( bt it 5N
WL023) , 4= 8 IR G & (4528 WLAO19) , & &
AR AR R BGRR & (L5 2 WLA020a) , BCA 1
BE I 5 3350 & (41658 WLA004) , BeyoRT 1T M — MLV
F S (AIE5 R D7160L) , 2430 [ 1k B 7 2 A W R4
AR F IR R (H, 416558 H8070) L (E, 5
A600190) , ¥ B A= T A=) TR (i) e dn A BR AW .

) - {d B SPF 2% KM /N B 60 L, Mk, 1R i
(20 +2) g, W [ AR S 56 S P14 FRA AL SE 5 sh i
B AKUES 0043206, 5L 56 sh ) A= 7= 3 vl UES SCXK (JI])
022 - 030, 3l ¥ 52 5 22 B 75 v B2 25 R 22 3 i 10 3L 2 Bt
2341t M (HE 7S SUCMDL20220304009) , 52 56 5 9y 4 1]
VFAIE S SYXK (BE) 2017 — 004, 1) 3% T-Bk 75 i £ 25 K
2 SPF 2 52 5 = v, AH N 18 45% ~ 65%, I i 22 ~
24 °C,12h /12 h ARS8
1.2 A%

B2 ISR A - B AT A L A Ry A L
1O R FHRIY 75% £ B AR R 3 Uk, BRI 4 h, & 9F
3RO, UK e 46 25 1, 45 B [ A, AT SRS
#H.

I3 RS 25 2 oF 60 KM /N BB L S IE
XTHRZH [ A 4, SEARFL 0. 5% R W ILLF 4 K4 (CMC - Na)
Wk ], BT (B, S RFH 0. 5% CMC - Na W) , 7K
KHET R AL (C4],200 mg/ ke) , AR B B ARG A
(D, 2H .D,2H \D,#1,10,5,2. 5 mg/ kg) , % 10 2 il H #%
BRI (3 g/ ke) B H LA 1IR, #2214 d, LLE il
JFB A5 /0N BB ) 30) (3 H R 47 ) 45 41/ BRGHE B AR N 24
P1ak 0. 5% CMC — Na ¥ o RIR R 285 U AR A Ak
w12 h,

1.3 WMEIELR

A R O o P AR R N U T
AR HEE Bt J , O A 2L 40, A R 7K rp 2 o o Bk e 245
g L AV K AR T 2% 1T A K 43, B T IE o i
THERL I IE 22 25 R T i 5 A BT i A9 LU 1B o

JHF I 20 2005 BEAG A < /0N BRUFFIE 2 21, B R —38 4
2T 4% Z BRI H 3 d et A s et bl A
K HE et B G ™ A4 I

A Ak FE R ARIEEUML 4 °CF 4 000 r/ min 250> 10 min,
BB 95 W o SR P ) 3 0 I 5 7 12 4l I e S P e
FR AST, ALT, ALP, TBiL /K ¥ K fit S Ak 46 #5 SOD, CAT,
GSH,MDA /K-,

Nrf2 25 R4 09 R 25 W) 5% 8 K mRNA 7KF- - U
SUBFIIEZH ., A TRIpure 2R, FTMIRS) , il &
5 min, A EAS ,IRE], E IR E S 3 min, POKA, DA S5
R AEE, - 20 C iR, 12 000 r/ min &L 10 min, 3
FWE LI 75% £ 1,4 080 v/ min .0 3 min, 5 i,
JIMA RNase — free MZ&/K , IR HE 2 min, RS, FF
DUTE SE V0 A FEAS B RNA R £R40 - nT L6t
JE 00 7 RNA MR 3 o R FH IS 3 3% 3R 5 T o g K A A
SLRNA SUFGE SR cDNA, I Nef2 85 FH IR R ) T 259
s R 2 25T 2R H 2(MRP2) P - BEEE (P - gp)
NRFRERSMEZE (BSEP) R 1T BRI A I IR R 1 A1
(UGT1AD) ZEH 514, >R FH 52 I 510 5 1 5 5 T HE 2 1
(qPCR)IEREI 343 [ ) mRNA 7K -

HHF IR R Western blot 325 o BN BRI AIEZH
21, WA A R, AT, vk B R
5 min,4 °C .12 000 r / min &> 10 min, 53 & 25 H 5 i
$&W) ok H BCA i #4745 F i a8 £, 48 SDS - PAGE,
SRR, B, FH 5% BB WK 75 B p — NF - kB p65,
NF - kB p65,TNF - o, IL - 6,Nrf2, HO — 1 %—31, Fi B¢
LAl 4 1:500,4 CF M E K, 12 A TBST i 1,
5% W NE W5 ¥y B B — B0, M BE LU A5 125 000,37 °CTT %
B 45 min, R B A AOCEAERE = D B, KA,
G3HT ELbR 25T B 06 %% EAE 5 ) B B A% Nef2 (Nue —
Nref2) 25 [ B0 o ' 2% B {1
1.4 Sit=4biE

& H GraphPad Prism 8. 0 84T G812 03 #r , 45
RUAX s TR, 2400 HLECR TR Ry 2250 #1543
FERE P < 0. 05 M ZEFA I FE L.

2 #£R
2.1 FREFFERERFIERE

55 AL LB, B2 /N B 0T 6 0 35 BRI, i I
SR R RO B TR (P <0.05) . 5 BA HdE, C 4 .
D, 410N U IE T 2 34 e R, C4H . D 4 D, 4 D
/1N BRI I 2 25035 J 2 B IR (P < 0. 05) S DLIET 1,

2.2 RFEEALARERS

A 41N B A B HE S A 5%, 20 L O, AR S
S S5HTEH B2/ U L4540 250 D R, L RR
AN, A e 5 DR 120, 0 4 JHF 240 A o IR
fiff 5 C 20 /0N BRUTF 4 M d 40515 B 475 ;D 41 D, 4H Dy 2/
BRI S 4 REE 25 5 S5 R0 G 4 e, HLRE G R i 0y 3G el
A 308 T LI 2,

69



VIS AR N

HFRE P2 2023 4F 11 1 20 H 45 32 %45 22 43
Pharmacy Articles China Pharmaceuticals Vol. 32, No. 22, November 20,2023

R/ g SRS A / g JFIE 5

40 = 2.0 0.08 -

#

30 = 1.5+ > 0.06 = =

20 1.0 0.04 = [

10 = 0.5 02y

415 o-5a 415 0 =5 T 2113

N B 4l D, 41 D, 41 D, 41
b
a. WREE b HERE c FIERK
E B ALK P < 0.05; 5BALE,P < 0.05.A3E2H6F,
1 MREREFERE FFEES(X +5,n=10)

a. Body mass b. Liver mass c. Liver coefficient

AL BAL C41D, 41,41 D4l A4l B#L C41D, 41D, 41 D4l
a c

Note: Compared with those in the group A,*P < 0.05. Compared with those in the group B,"P < 0.05 (for Fig. 1 and Fig.3 - 6).

Fig.1 Body mass,liver mass and liver coefficient of mice (X £s5,n=10)
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Fig.2 Pathological morphology of liver tissue of mice (HE, x 400)
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Fig.3 Liver function indexes of mice (X =s,n =10)
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Fig. 5 mRNA levels of Nrf2 downstream drug transporters of mice (X =s,n =10)
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Fig. 6 Expression levels of proteins related to liver — protection signaling pathways of mice (X £s,n =10)
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