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Study on protective effect and mechanism of Bupleurum chinense polysaccharides on acute liver injury in
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ABSTRACT OBJECTIVE To study the protective effect and mechanism of Bupleurum chinense polysaccharides (BCP) on acute
liver injury (ALI) in mice. METHODS Overall 40 mice were randomly divided into normal group, model group, positive control
group (Baogan tablet, 550 mg/kg), BCP high-dose and low-dose groups (400, 100 mg/kg), with 8 mice in each group. The drug
was administered intragastrical once a day for 7 days. One hour after the last administration, except for the normal group, mice in
other groups were injected with 20 mg/kg concanavalin A solution through the tail vein to establish ALI model. After injection of
concanavalin A solution for 12 h, the liver and spleen indexes of mice were measured, and the pathological changes of liver and
spleen tissue were observed; the serum levels of aspartate aminotransferase (AST), alanine aminotransferase (ALT) and lactate
dehydrogenase (LDH) were detected, and the levels of superoxide dismutase (SOD) and malondialdehyde (MDA) in liver tissue
were detected. The levels of tumor necrosis factor-a (TNF-«) , interleukin-6 (IL-6) and IL-1B in serum and liver tissue of mice
were determined, as well as the protein expression levels of nuclear factor-kB (NF-«B), Toll-like receptor 4 (TLR4), nuclear
factor erythroid 2-related factor 2 (Nrf2) and heme oxygenase-1 (HO-1) in liver tissue were also detected. RESULTS Compared

with the normal group, the liver tissue of mice in the model group was necrotic and infiltrated with inflammatory cells; spleen

enlargement, increased bleeding and decreased lymphocytes
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TR TR R 57 H (No. [ IE 25 )\ SR (2021172 were observed, liver and spleen indexes were increased
[ 52 i 2 2545 B0 R v 2 2548 R 5 B35 T T- 777 A A TRl o T3 significantly (P<<0.01) ; the serum levels of AST, ALT and
U B2 A SCRFIE (No. [H P BE 25 A #pRi (2018284 5 s IR TLAE 3k LDH, the levels of TNF-«, IL-6 and IL-1p in serum and liver
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2 IR HERY . E-mail : hxkuang@hljucm.net protein expression of Nrf2 in liver tissue were all decreased

tissue, as well as the MDA level, protein expressions of

TLR4, NF-kB and HO-1 in liver tissue were all increased
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significantly (P<<0.05). Compared with the model group, the pathological damages of the liver and the spleen tissues in mice

alleviated in BCP high-dose and low-dose groups, and most of liver and spleen indexes, the above indexes of serum and liver
tissue were reversed significantly (P<<0.05 or P<<0.01). CONCLUSIONS BCP has a protective effect on ALI, the mechanism of
which may be related to the inhibition of TLR4/NF-«kB signaling pathway and the activation of the Nrf2/HO-1 signaling pathway.

KEYWORDS  Bupleurum chinense polysaccharides; acute liver injury; TLR4/NF-«kB signaling pathway; Nrf2/HO-1 signaling
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FIBAR G E ALY RS AR IC AT L 2P S e BR 1 G (AL
735k AF1234 . AF8187 . AF5003 , AF0246) ¥l [ I ¢
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oK.

China Pharmacy 2024 Vol. 35 No. 19 + 2353 +



2.2 B FNAESRIEHMITE
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2.6 /NER I FA BT £E 4R A S AE E F 7K T B AG

HRL“2.27 50 45 21 /N BB I R R 2,57 350 R 4%
JFLH AV 0 1, 42 BRG] U BH 5 45 A /N B
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2.7 /NFRATZA LR il BE4E X B BRI K F R

A IEHR4 B. BIRI4]
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C. FAE X HRZH

ZUE B BRI 1, SR BCA 2 P SR I RE 5 1
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PE o B A8 L R B S B B Al B A LUK v (BT 1 X
LUK S R, 78 _LAEFLA A 10 pL B RS, T 110V
HL R HL YK 90 min, ¥ 8% 2 PVDF I |, i 5% 5 0543
$}M1 2 h; Jin A TLR4 \NF-kB Nrf2 \HO-1 Fl B-actin 7 [
— PR BELL B3 R 1:1 000) , 76 4 °C & 27 5 H
TBST Y 3 W, INAAHR. 9t , fE =R T E L hs H
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IRt EEN FEKEME, UBREASNSEN
B-actin B K FE(H H(E R BAREE I RIA K-

2.8 HFHitFEFH*

& H] GraphPad Prism 8.0 XA T 4811240 Mo 45
BIES A EEE L x + s TR, 240 HLECR BN 2
D5 2553 B, AL A P LG 3R T LSD-¢ 6 36y o A6 46 7K
a=0.05,

3 H#R
3.1 SeFALHEXT ALL/N R AT AR £ B0 2200

55 EH 4 A AR A /N BT LA B0 B 2 T
(P<<0.01) ; SBEAYZH L5, S0 200 v 77 1k 2/ )N BUTF L
FEHY A PEAR(P<0.05 3% P<<0.01), Z5HRM#E L,

x1 HHNRIFERIEHOLER (x£s.n=8,%)

i) it Tt

FEa 448£022 035£0.04
fA 527+021° 054012
Mt 5094015 046£0.09
LapZ Rl 500018 0454004
SLHR AR 4874024 043400

a: FIEFEALE, P<0.01;b: SHIL L3, P<0.01;c: SHIL
Az, P<0.05,

3.2 LefASHEXT ALL/NFR AT AR A R IR RS0
TE 20 /0N B 20 B HE 5] S5 %% | SRR A, 4t e ot =
B E O WA KN IE R ; M3 IE R, ke
YA HES B o AT ZH /)N BRI 4 2 v 28 P i i IR
Y., -t B I 4 i AN IR T 5 L LA R K T E A
M A am BEG , Hobk EL A0 K e . SRR L
B, 27U/ N U LA 200 B 005 35 46 BT 2 e, FLBH
P XS REZH RN S5 22 i 700 B 2/ N BRURE R 05 74035 (.
FREL(P<0.053 P<<0.01), S5RULIE 12,32,
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E. S0 22 M i B2
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B. BIRIZ]

C. B X B2

A IEHHUL D. S8 ZMHI k4 E. S il k4l
TE ROk IS A0 58 LB L, 2T €35 S T4 itk A s

2 BHNRBMARAREFHEURER(HELE)

F2 RANRFMARRERGEIHILR (x+s,

n=3,%)
ikl fFgitiTs et
R4 0 0
A 967£047 067047
MR 63350940 700+082°
SEHZ RIS 6674125 733+125
S SRR 567415 600082

a: HIEF A, P<<0.01;b: S5ABIZH R, P<<0.05;c: ST
i, P<0.01,

3.3 LEHA S HENT ALI/NR BT ThBERY B2

5IER A b, B2 /NI H ALT \AST .LDH
K34 2 3 TR (P<<0.01) 5 SRR LR A, PR XS HE 2
FIGE i 220 25 570 4/ BUMLT Y ALT \AST . LDH (FHPE
Xof BRI BRAM) KO- 1 5 2 BEAIR (P<<0.05 8 P<<0.01) , 4%
RILE3,

®3 BHNRAFThEEIEARKFRILLE (x +5,n=8,U/L)

4151 AST ALT LDH
&4 2834478 0384521 3027.54+385.07
e 110.16:+1832° 60.60£6.33* 6954.10+1119.73
IR 88314 15.08° 3086+ 881" 5901.84 % 1498.09
SN ZREIRI A §7.16£13.05° 5086£10.19° 501059+ 144534
SRS HRREA 66.89% 10,64 B.16£9.72 4584754123083

a: GIEFALILE, P<<0.01;b: SBIRIZ [LAL, P<<0.05;c: SR
414, P<0.01,

34 LSRR HEXT ALL/NR S BB R R0

5 IE R 4L A, BRI /N BUF AL 21 MDA /K- &
T+, SOD K- A (P<<0.05) . SHERIL] i,
St 22 R 2 /N FROIFZH 20 MDA K- i 25 R AR
SOD /K- it 2 75 (P<<0.05) 5 B X BR 20/ BT 4R 41
t1 SOD /K- 2 TH 5 (P<<0.05) . 453 L4,
x4 BHMBAFARRENWEHIEFRKFEAEE (x+

s,n=8)
Eibil] MDA/(nmol/mg prot) SOD/(U/mg prot)
54 120£041 150.59+33.59
a| 2124092 8938+ 10.64°
R R 161£0.72 132131 1061°
SN ARRITREAL 178084 124.94+22.04
KA RN 1254035 13288 £17.17"

a: FIEH AL I, P<0.05;b: SR LHE, P<0.05,
3.5 LA HENT ALI/NRIE B FRI R0
SIEHE LI A 2 /)N B 37 2 21 v TNE-
o IL-6 . IL-1B 7K V- 34 it 2 i (P<<0.01) 5 AL 20 [

T2 2024 4F55 35 45 19 1]

A, BRI XS HE R S 2208455 f 2 /N UL T2 21

b 3R K HR A3 48 bR AKCOF 3t 2 R AR (P<<0.05 B P<

0.01). #RIFKS,

x5 FHHENMRMFMAFARPRERFKENLEE
(x+s,n=8,pg/mL)

0 il B

IL-6 IL-1p NF-a IL-6 IL-1p TNF-a
E#4 80841144 47631985 3944915810 20551473 26522580 166.06+31.27
F 153.31£13.04° 88.03£12.99* 665.10+ 8413 46.69+ 8.5 49.98 £10.27° 252.14 £ 32.10°
PHERTERAL 125312886 65.722149 483.70£73.84 34.15£ 876 33.67£8.08° 206.45£33.16°

SEHAMITIRA 127784 12.81° 740721469 568,124 62,23 39.69£7.05 3925+ 10.18 212,94+ 3264
SEA MR AR 1108810900 68.56+ 14.05° 54026+ 69.48° 3744 £4.18 37072733 210.20+32.69°

a: HIEHEAE, P<0.01;b: SHAIZ L3, P<0.01;c: SHAIZH
Az, P<<0.05,

3.6 LetASHEN ALI/MNRAFALRERIEXERRIE
SepAl

51 41 b g, B A /N BRURF 4 40U TLR4  NF-
kB.HO-1 & [ &5 7K1 I 3 J+ i (P<<0.01 8¢ P<
0.05) ,Nrf2 £ I A 7K F- 1 AR (P<<0.05) ; S AIZH
FL A, BHHE X B2 RN S0 220 e AR 2 /N U4 2
H1 TLR4 \NF-«B & 4 6 15 7K - 35 18 2 R A% (P<<0.05 5K
P<<0.01) ,Nrf2 (S¢EH Z MR L BR AN ) (HO-1 8RR
ik K- 2 58 3 T (P<<0.05 8 P<<0.01) , 455 L
3,46,

TLR4 = 120 kDa
NF-xB £ g 65 kDa
Baciin | S— — —— — 12 kDa
1 i 1 v A%
A.TLR4 NF-kB#HEH
Nefp | —— 68 kDa
——
HO-1 ' 1 32 kDa

I I I v v
B. Nrf2 \HO-1 %1

T IER AL BRG] I BEENBRLL; IV - 56 IR 41 5

VSt R4

3 BAMNRAFHAL S TLRY NF-kB . Nrf2 HO-1%E
HAFRIEHIEBIXE
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*®6 FHNFRAFHELAH TLRA NF-«B Nrf2 . HO-1 &
ARAKFHILLE (x+5,n=3)

415 TLR4/B-actin NF-kBJB-actin Nif2/-actin HO-1/B-actin
FE4 0.79£0.09 025£0.15 0.64£0.07 034£0.06

R 140£0.07 120£0.06° 052£001° 067£0.11°
syl 0.81£0.06° 0.56£0.22° 0.83£0.10¢ 1.15£0.15¢
LB =4 092005 0.78+0.10° 072015 0954023
SE R R 080£0.04 055£0.16° 112009 112£0.10°

a: SIEF AR, P<0.01;b: 5IEH 41 R, P<<0.05;c: 572
LA, P<<0.01;d: SHIRA AR, P<0.05,

4 g

W5 W, 0 473 55 A BN L S Ak I 382 vy %% U]
A, ALT AST . LDH J& PF-H JHE 2D RE A% SC B 5 FR
MDA F1 SOD 7K F- 1] Sz it F Hy FEXF AL i A A i 3 1)
B TNF-a [ IL-6 FIIL-10 J& R AEAH SCIH -+, HoK -
HRR G 2 AT, AR R BN, SIEH A
FAs , ARV /I U R4 505 3 T v, PR 2 2
5™, By o ALT . AST F1 LDH /K -3 B THE
U ALIBIRIAGEEp T . SR LR, S0 M 4557
/N UL Y ALT  AST . LDH /K, iF4H 41 7h MDA
K-, 1L 775 R0 2H 40 Hh TNF-o IL-6 1 IL-10 7K SF- 2 [
I T ZH 40 SOD 7K VT, iX F B S 22 1 nl fig i
T R AE R 2R IR AR AR U N, I TTT84% ALL
ANER AT A7

TLR4/NF-«kB {5 5 it % & 8 2 RAF il pg 2 — ,
HITLRAVE N TLRs R IG W EZE W R, ) 2 A4 T
Kupffer 4 . A4 5 bR 20 A o P 4 it 45 22 ol 124
FfL e, AERLAAR G2 81 T B A B AR s NF-kB 2 &
i S G338 5 7 ) S R, T T 2R S RE R
FHIK 5 AL SZ B SN AT, TLR4 1 NF-kB #%
T 5 | R ™ B A4 AR SR, {2 1 TNF-u IL-6  IL-1B
S5 NE PP 1 2R 38, DT HE — 25 Jon = JHF R A % 5
B, AW AR BN, SRR R, e 2 054
2/ BUIF4H 210 TLR4 \NF-kB 25 H ik /K SE B FEAIK
X B S 20 ALL/N BUFFS 0 i AR 4 7 T g S
0 TLRA/NF-kB {5 53 A % .

Nrf2 f P A R RS S 1 E B I 7, FE 3K
2R Nrf2 5 Keapl £ R IF 5645 2 40 A%, 9K
J&i Nrf2 5ht e v oo fE45 & e 8 R iR (4 HO-
1.SOD) fy#t s e ik , N2 = WL B 4 S8 A R oK
SO RS R B, S IR T | o R E EE R T L
IEH HO-1 JEPR 363k, 3@ T BN SRR, 1 AR R A5 BT
AU R A s i 2i2 3 T 1 , HO-1 8 &k K7t
i, AR IR R HO-1 25 11 283 AT et I IE S Ak 1 i e
R AT AE S R AR AL /N R4 4T Nref2 25 1
FIRIKF- AR, HO-1 85 R IR K- T, 2R BN R AL
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Ak RN SHOIR 2 5 T 28 S8 2 T FUS L /N BRI 441
HNrf2 \HO- 1 45 A /K P25 Ty, i SR W1 Sl 22 T
AEIE 1 S Nef2/HO-1 {5 538 % , AT 2435 ALL/ LAY
JiH05 o

gi Lk, S5 Z X AL R SR E 3L

VB AL AT B 55 40 ) TLRA/NF-«B {55 5 18 H A3 0%

Nrf2/HO- L5 Gl B A o AWFEHIARTE T 50 20k

ORI AR B BLTR , J5 SR 0T S i 220 ik — 20 43 B 46

b, I BT AL 2= S5, U SE 5 OR824 i B9 4

HE%
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