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Effect of Berberis Heteropoda Extract on Liver Fibrosis in Model Mice Based on the

NLRP3 Signaling Pathway
LI Yuan,GU Weiping ,SUN Jixiang ,Bl Hui,LIU Jing
(Xinjiang Uygur Autonomous Region People's Hospital ,Urumqi, Xinjiang , China  830011)

Abstract: Objective To investigate the effect of Berberis heteropoda extract (BHSTA) on liver fibrosis in mice model based on the
NLRP3 signaling pathway. Methods A total of 35 male mice were randomly divided into the normal control group (group A,equal
volume of distilled water),the model control group (group B,equal volume of distilled water),the colchicine group (group C,2 mg / kg
colchicine) ,and BHSTA low — and high — dose groups (groups D,,D,;10,40 mg / mL BHSTA),with seven mice in each group.
Mice in groups B,C,D,,and D, were intraperitoneally injected with 3 wL / g carbon tetrachloride (CCl,) oil (CCl,:olive oil = 1:4,
VI V) twice a week for four weeks to replicate mice model with liver fibrosis. Mice in group A were only intraperitoneally
injected with 3 pL / g CCl, twice a week for four weeks. Afterwards, mice in each group were orally administered with the
corresponding drug once a day for four weeks. The general condition of mice (mental state, water intake, diet, body weight, and
activity level) was observed. The liver tissue was stained with hematoxylin — eosin (HE) to observe pathological changes in the
liver. The levels of serum alanine aminotransferase (ALT) and aspartate aminotransferase (AST),as well as the expression levels of NLRP3,
apoptosis — related microglobulin (ASC) ,interleukin — 18 (IL — 18),and caspase — 1 proteins were detected. Results Compared
with those in group B,the mental state,diet,and water intake of mice in groups D, and D, were still acceptable,their body weight
increased, and their activities were normal;the morphology of liver cells tended to be normal, and the infiltration of inflammatory
cells decreased in groups D, and D,;the levels of ALT and AST,as well as the expression levels of NLRP3,ASC,IL - 1B, and
caspase — 1 protein in groups D, and D, significantly decreased (P < 0.05). Conclusion BHSTA can effectively inhibit the
activation of hepatic stellate cells in model mice with liver fibrosis, improve liver function, and alleviate inflammatory reactions. lts
mechanism may be related to the inhibition of the NLRP3 signaling pathway.
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i SR e AL A I R (Y S IR E OGNS B A i e K]
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S A AT 0 R, HO HE % T A 4 At AT —5E 8K
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1.1 B REGE559

4% - AU480 B4 [ 3l £ 4k 23 B 2 ( 3£ [E] Beckman
Coulter A 7] ) ; Chemi — Scopemini BIAk =2 % AN (L i B
FIRLF A BRA ] ) s IXFSTPRP — 24 BUBYHERL (|
B ES R R FRA ) s AL204 B RE- (M) — 4671 %
AR < g > A PR E] L KB 0.1 mg) ; DM4000B %
BB (PR R BIMRGEARAF) .

IR RN (= FE A 250 A BR A A [ 2Y
#ET- H53020166 , BiA% Ry 55 F 0. 5 mg) ; PO Lk (CCL,,
ToMetefb2E A BR A F L AES R H31020240) 5 JR /1N
BERLSZ I OB R S B RS IARKE - 4L (HE) & 44l
(Jbmt E B MR A PR A, 5854 GL0658 ) ; NLRP3
—PL (G35 ab214185) , P T AH IOk E (1 (ASC) —dt

B9 N ab175107) , FHAIMLA 3= 1B(IL - 1B) —Hi (525
1 ab9722) , Bt K & H i 1 (caspase — 1) —HL (525 K
ab179515) , ¥ [ 2 [ Abcam 23 7] 5 HH H0 58 U TE IR
55 (RIPA) 24 ( il A Rk A IR | 35
BR - 000134) ;0. 1% < F 3L ok 950 (A6 5 A SR 1R,
AR AL 5258 A00002) .

W - 35 HEPE/INEL, A% (5. 19 = 1. 24) A 1R BT
(1913 £ 1. 07) g Zr 85 TR B 19 ~ 21 °C AHXT R
BE 45% ~ 55% JS 0 12 h / 12 W3S EREE v | iehr v i
BTkl KT R E S d 5 TF RS S
SEG F W E AT IES A SYXK GBT) 2021 — 0005 . AS A
FEIT AR T B0 s AR B2 T 2k e
1.2 A%

BHSTA 7 W i & « BUR S /NEER B, F O e ML K
e, 1t 20 B ARAFET - 20 “CUKAH , 4 XDA - 7A KL
PR 2l Ak b #, 2» B EC 1.0, 4.0 g 4lifk J5 i BHSTA ,
J 100 mL 7K, i B 5T 5 ¥ BE 43900 O 10, 40 mg / mL (1)
BHSTA % -

Iy4H RS 252 K 35 FU/INERBEAL A A 1E H X R
(A, FRZEWAK) , BAIXT I (B4, 55 &= 7810
KBRS ZH (C 41,2 mg / kg BRAKAIBH ) , BHSTA {5
2 (D, 4H D, 40, 10,40 mg / mL BHSTA %K) , 4%
7H B CYL.D AL DA /NI RS 3 pnl/ ¢
CCLJM 7 (CCLy: HEIh = 1:4,V/ V)4 B F 21K, LA
02 Tl IF 28 i Al /N BB, A 2 /N BRAIE s T 3 3wl / g
BT 4 ) B 2 IR o 2205 45 2/ B3 R A N 24
Y48, BRI,

INFR— BB - AR IR s/ U RS FRIR 2 oK
HKEE R S

JHF A5 BEE A5 A8 Ak - 45 2 Bl LR B 3 H/INRRL, B
A B 9 E ol 40 ng / LAY 2 R RS [ 22 , A s
LI TR S K, B HE Je o) B i s N g,

JF g 6 F6 b 4G 0 2 0N BRI BRI, 20 (i
4 3000 r/ min) 15 min, BUIMLTE , FH 4 B sh 4 L HrAL
I 1L 775 P R R B W (ALT) R & E R AR
R (AST) K-

JHREZH 40 NLRP3 K HL T jife # 5E [R 8 (1 3k 7K F
i - HOAS 20 0 4 4 /N R i R RGE R S 7
F - 80 CLALF, KM AT T VK EAREL 100 mg 2040, A
Y A= BRER K rhk , UG AR TR MK 43, FHIH B2 5Y JT 8y
T, I 9 fE AR T A 1Y RIPA L8 % (55 0. 1% 75 F JE il
PEaR0) , VK 510 2 58 24k, 250 (763454 12 000 1/ min,
WA 4 °C)10 min, JAE IS, R HH BCA B 25
WP, FH RIPA 2L 0R 45 B VR I R 2 — 30, 45 401
Fe N 5 4% FREGE M, 95 “CAE Ml 5 min {8 (A E, 2y
PEIRAF T - 20 °C, e RN — NI Bk i
HEIRE FL UK (SDS — PAGE ) i i i 7] & (35 12% 73 B L
5% WA ) B A B B R w3 LI (PVDR)E I,
FH 5% TBST &M, = il &K 1 h, it NLRP3(1: 1 000) .
ASC(1:1000) caspase — 1(1:500) IL - 18(1:500) .GAPDH
(1:5000)—#H04 CHFE 12 ~ 16 h, TBST B 3 Uk, BRIk
10 min, iTEAR 2 E ALY B (HRP) Fric — 40 (1:5 000) ,
ZFIRMFE 1 h, TBST YR 3 ¥, 44K 10 min, ECL {514
AR A2 R OGR4 G Gl i FEBR DY) >R
Image J 1. 8. 0 FAF53 #4541 IR BE (B . H bR R KA =
HArE M K EEE / GAPDH JK (R
1.3 SitFELE
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TR

59



. AR, 2005455 F 5 H 45 34 B4 9 1]
Pharmacy Articles China Pharmaceuticals Vol. 34,No. 9, May 5,2025
) #® /NERAST FIALT K-35 2 T (P < 0.05) 5 5 D 41 L

2.1 —fgER

A /N EURF RS R, oK IR R R TR
U5l s B AL/ BURS #OIR S 22 , YOk i IR B, 1
TR C4L D 2 D, 2/ BB IR B B 21/ Bk
o5 AH R, B /N R R R R (P < 0.05) 5
5 B4 H, C4H D, 2 D, 2 /) BRUVR 5T 55 44 g 35 05
(P<0.05); 5 CALHH, D 41 D, 40/ U it 1) 3
W (P <0.05) ;5 D 21 HEA, D, 21/ BUMR B i g 25 34
P <0.05) FEILFE 1,

x1 BFHNMRARMERERELR (X £5,n=7)

Tab.1 Comparison of mice’s body weight at different time

points in each group (X + s,n = 7)

3, Dy /N B AST AT ALT 7K 8 3 FRAIR(P < 0. 05) .
R 2,
x2 HANBAFHEEIERIEE (X £5,U/L,n=7)
Tab.2 Comparison of mice’s liver function of mice in each

group (X + s,n = 7)

28 3 AST ALT

A4 88.54 +14.29 49.26 £ 6. 84

Bz 309. 17 £ 70. 62 276.35 +87. 19"
C4 128.35+17. 83" 89.46 + 10. 27
D, 210. 94 + 65. 744 186.73 + 34. 48"
D,%8 146.29 + 15. 47744 101. 85 £ 10. 61744

wsl AW

1A 2H 3R 4R
A 19545072 22.03£1.07 26.16£0.54  27.13:0.50  28.48:£1.55
B4 20.84£0.84 20.36:0.64° 21.1740.94°  22.34£0.84°  23.51£2.66
C4 20.18£0.58 21.51£0.80° 25.01£0.37%  25.39+0.73"  27.38+2.68"
DA 19254084 21.10£0.63 22.33£0.90%  23.20£0.72%  24.64+2.83%

DA 20.51+0.87 21.3740.74° 25.09+0.954 24.37+0.56** 26.25+1.43°44

E:H5AARMSWREK,P < 0.05;5 BAFR B,
P < 0.05;5 CAR B ELE AP < 0.05;5 D, 4R B &b,
AP < 0.05,

Note: Compared with those in group A at the same time point,
“P < 0.05; Compared with those in group B at the same time point,
#P < 0.05; Compared with those in group C at the same time point,

AP < 0.05;Compared with those in group D, at the same time point,
Ap < 0.05.

2.2 PFHAERIEREES

A AL/ ERUF A0 I I, R & B 5 M A R, e AR
PESRAE 5 B 21 /N BRUFF A0 IO A5 2500, A1 48 M 4 = i
C4.D, 4 D, 4/ MDE S TR , RYEZIIR
T /L, 2 B BHSTA X T £F 2 R AR R0 /)N BRUAG 28 7 5 7
A E LA 1,
2.3 BFIheeiEsR

5 AL, B /N AST FALT K- & 2 T
(P<0.05); 5B, C4H D, 2H . D, 4H /)N L AST Al
ALT AP BRI (P < 0. 05) 3 5 C4L 4, D, 4H D, 41

100 pm 100 pm
A4 B4

EHAMRE P < 0.05;5BaE P < 0.05;5C4
A, 4P < 0.05;5 D, 28 % AP < 0.05. %3,

Note: Compared with those in group A,"P < 0.05; Compared with
those in group B,*P < 0.05;Compared with those in group C,*P < 0.05;
Compared with those in group D,,AP < 0.05 (for Tab.2 - 3).

2.4 NLRP3 RETHFBEEREZRRIAKE
5 A48, B 41/ BUNLRP3, ASC, 1L - 1B,

caspase — | 8 FHFRIA/K B E TR (P<0.05); 5B4
Pegs, C2H D 4 D, 4H/NRLASCL IL — 1B, caspase — 1
H A K P2 B F K (P < 0.05),D, 20 . D, 4 /M
NLRP3 & FHRB K B F AR (P <0.05) ;5 C4llt
B ,D, 2/ NLRP3, ASC, IL — 1B, caspase — 1 £ [15%
B B EFE (P <0.05), D4/ EiRTRFRY T
BFHZ5(P>0.05) ;5D 4 L, D, 4/ NLRP3,
ASC, IL - 1B, caspase — 1 £& [1 3 ik /K 7 34 i 2 FE 1K
(P<0.05) PRI 3R 2.

R3 HANMNFENLRP3,ASC,IL — 1B, caspase — 1 E QR i%

KELE (X £5,n=7)
Tab.3 Comparison of expression levels of mice’s NLRP3,ASC,

IL - 1B,and caspase — 1 protein in each group (X * s,n = 7)

ikl NLRP3 ASC

IL-1B caspase — |
A 0.62£0.02 0.71+0.03 0.780.02 0.71+0.04
BA  1.11£0.05 1.09£0.04° 1.21£0.04° 1.13£0.06
C4a  1.09£0.04° 0.85+0.03" 0.91+0.04* 0.79£0.04*
DA 0.95+£0.05%  0.95+0.05"  0.99+0.05%  0.94+0.04™
D4 0.74£0.04"  0.88£0.04%*  0.93£0.03%  0.84£0.04"

100 pm

D, 4 D, 4

E1 EHNRIFEFERS(HE, x 100,7 = 3)
Fig. 1 Pathological morphology of mice’s liver in each group (HE, x 100,n = 3)
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caspase — 1
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IL- 1B
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A4l B4l CH4l D, 41 D, 4
El2 &H/NFENLRP3,ASC,IL - 18, caspase - 1 EARIA
R A PRk
Fig. 2 Gel electrophoresis map of mice’s NLRP3,ASC,IL - 18,

caspase — 1 protein expression in each group
3 Tt

JEEF 4EAb A A T Pl 2 e R IR, 3 2 2 R Bt
ToHRGETT, W e R 2 5 2 BRI 75% , Hoh 3% 5
mi 50%8) A W5 L B, AR 4 A R nl g 0, H = ]
LT AR T O SR AR R BT T A2 1R
FHA BN S R, AR BIF 5 i T AT 4R AR A7 /)N
B, 3T A 5] 5 & vk B2 BHSTA I8 Y7, LAHR 1T BHSTA X%
/N U A P Sy i A H

CCLJ&—Fouf 20 A ™ S s A A2 o,
S SRR g fb i) & B AR R S R BN, S A4l
B, B AN T AR S 25 AL, AR R PR B , 3R 1]
JH£F 4 AR A5 1Y /)N R S B ) o 7 4 /DN B T 248
SN SR Y, -4 A RS %) 38 85 1 15 0, AST FTALT Fi
Z AR R S BIOK AN RT B I A AR s
FEHOA BH X B2 AR A R WoR , 5 A e,
B 41 /)5 B 14 ot 5 Bk 35 0 (P < 0. 05) , AST FlTALT 7K
SER R ETHE (P <0.05); 5 B4 HL#H,C4H.D, 4 .D, 4
/N BRI A B 2 2 B (P < 0. 05) , AST FiT ALT /K F-
K EREAR (P <0.05) ;5 D, 4 Heds, D, 470N R 44 i
i E RN (P < 0.05), AST Al ALT /K- 34 1 3 A%
(P <0.05) .4 W] BHSTA 1] A 0ok 3% JF £F 4 Ak A5 7 /1N
BRI 44 BT SRR D) 6, g R i BHSTA [ B RUR
A, 53R 13 - 14 A9BFIR 45 R —2.

JHFELR 40 L (HSC) 32 B A A0S AL i, 23 fe fdfi T
YA KA, R 20 I AR ST UE A 2 Bk IR AR
Aefbry KA R, 20k RO R G BEAE AT S
HSC 7% £k RS R M 5 R % T 21 4 Ak 36 97 + 4 1
L ONLRP3 RVE/IMABRE J5 , BRI R YER 1 R
PEAHALPA TS BRI, 25058 1 40 il NLRP3 & /)N
A, T S M R, T D2 2 A Atk A Lo - 17k
ARANEEAT S 2540 A, 38 3 90 ) 8 1 s oz 17 9

JH RIS , 34 100 H0E 25 114 2 JreL 18 A R A5 SR b, 5

A4 HEE, B 41/ LAY NLRP3, ASC, IL - 1B, caspase — 1

HHRBKFYBET (P <0.05); 5B LE,

CH4 D, 4 .D, /N NLRP3, ASC, IL - 1B, caspase — 1

B ARBAKVH REFEANP <0.05) ;15 D, 4 HLHE, D, 24

R BRI R FEAR (P < 0.05) o % W] BHSTA 7] 45 54

Mt HSC s Ak, s 21 SN, He v g 571 i BHSTA F94%

SRS, HAE LI T BE 5 30 NLRP3 {5 53 B G

25 b ik , BHSTA n] A7 R4 i) T2 4 AL R Y /N B

HSC B TE AL, B T ZBE , D82 58 1R SO, HoAE AL

A E S NLRP3 {553 I AH 56
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