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50 mg/kg (£ 8 1k, 416 A) AL FITBAER . T DENEMHRF 8 AN, EABIT K HAZTARRE TSGR, FR2KR,4
BEFH 168, MEESERRAFEHR 6 —MKRIT, KRS WG AT IR TR S, 7 FAT 53050 2 d & 7 2082 #5 28
(ALT) \ R A 255 4% 2 B (AST) A8 s WA S AT BESNUL o 32T A Am 4F YA L, FFE AT IT 47 240 Tshak 3% 25 4 AT 2840 P A2 3
AL MBE AR RBRE LTI b E G MR Z R 3(NLRP3) L X & & 8 1 (caspase-1) . 7% & % D(GSDMD) . & @ i/ 2
18(IL-18) .IL-1B mRNA Z & & 85 kA 0L, GER HRAMLE, ERKIFHIK &7 FH KR — AR E KA F LR 50) A4 1k
JR M OB 4 A b 3 | KR 4n Rz 8 BT A RO 3 A T B T RS A (AR A Z LR 91 ), Ishak 3 4 (A& S 411891 ) , dn i o
ALT AST 4%, VA B 4. 2% 4 NLRP3 , caspase-1 . GSDMD ,IL-18 . IL-18 mRNA Fe % & #) & ik &3 B F AL (P<0.05) , &+ 3 7
T4 LR RS FEAR B AR TARA FL(P<0.05) . LI ERBNTH T35 K ST AR R IRAF 545 , 2 AF R AU o7 38 5 dp )
NLRP3/caspase-1/GSDMD 1% 5 i@ % B & K 5 BB A X .
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Effects and mechanism of Bielong ruangan decoction on liver cancer model rats
YIN Sihan, PENG Jing, LUO Lingwei, ZHOU Yi, HU Li (Hepatology Institute, the First Hospital of Hunan
University of Chinese Medicine, Changsha 410007, China)

ABSTRACT OBJECTIVE To explore the effects and mechanism of Bielong ruangan decoction on liver cancer model rats.
METHODS Thirty-two male SD rats were randomly divided into control group, model group, and Bielong ruangan decoction low-
dose and high-dose groups [6.84, 27.36 g/(kg+d), by raw material], with 8 rats in each group. Except for the control group, other
groups were intraperitoneally injected with diethylnitrosamine (DEN) 50 mg/kg (once a week, for 16 consecutive weeks) to induce
liver cancer model. At the 8th week of DEN injection, Bielong ruangan decoction low-dose and high-dose groups were orally
administered with the corresponding medication, twice a day, until the 16th week. The general condition of rats in each group was
observed during the experimental period. After the final administration, the body weight and liver mass were weighed, and the liver
indexes were calculated; serum contents of alanine transaminase (ALT) and aspartate transaminase (AST) were determined; the
appearance, pathological morphology and degree of fibrosis of liver were observed; Ishak scoring for liver fibrosis was performed;
the mRNA and protein expressions of nucleotide-binding domain leucine-rich repeat and pyrin domain-containing receptor 3
(NLRP3), caspase-1, gasdermin D (GSDMD), interleukin-18 (IL-18), IL-1P in liver tissue were detected. RESULTS Compared
with the model group, the general condition of rats (except for the low-dose group), liver texture, surface nodules and tumors,
inflammatory cell infiltration and abnormal cell amount were all improved in Bielong ruangan decoction low-dose and high-dose
groups. Liver index (except for low-dose group), Ishak score (except for low-dose group), the serum contents of ALT and AST,
as well as the mRNA and protein expressions of NLRP3, caspase-1, GSDMD, IL-18 and IL-1B in liver tissue were reduced
significantly (P<<0.05), with some of above indicators in high-dose group being significantly lower than those in low-dose group
(P<<0.05). CONCLUSIONS Bielong ruangan decoction can inhibit the progression of liver cancer in rats and reduce liver damage.
Its mechanism of action may be related to the inhibition of the NLRP3/caspase-1/GSDMD signaling pathway and the improvement
of inflammatory response.

KEYWORDS Bielong ruangan decoction; liver cancer; NLRP3/caspase-1/GSDMD signaling pathway; inflammatory response
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FRTFR“FR B ™) LR 300 “ i P HEAGZ ™ 2l R TR, S A4 i
JHF BRI L5757, HAH DG BE A 570 - 2014 4R 3845 W1 4
24 iy W B A B Ry B T AL A A R0 R A o R
720140655) , ;= FBE 1A YT 21 2 A/ Ak, | s 104 B 22
H2 . AR IR B SEA R Im PRIFFE IR SE B R 4K
JHg K s A B B PO AR 4R b R4
ORI R PR Rchy , JToW i BAEE, {HH
VEFIALTR A Bt

A FE TR R A SR R R — > B OCE B R
S FOE R B AR AR P A T . FEAR A AE
S A RES A AR R E R E RS RS
PR 45 #3832 K 3 (nucleotide-binding domain leucine-
rich repeat and pyrin domain-containing receptor 3,
NLRP3)/Jit K 4 F il 1 (caspase-1)/iH % % D (gasdermin
D, GSDMD) {55l B /1 3 AR T i AR U MY % A5
53 [ R AR T K o AT PR [ 40 1 4 LA 3= 18 (interleu-
kin-18,IL-1B) IL- 18] REAI , 2 T IHIE 48 A K S,
AT Ji g8 S P 5 7 A4 Wb 2 5, s s 4 et Je v —
ASOCHER PR, BT, AR L) G A (diethyl-
nitrosamine , DEN ) 175 5 #4) £ JH-J K BB AY | D2 4k
- SR A - S8 (R 28 S 7R, 00 20 25 2 e B R
RUTR B b 3 A8 i R S e S i PEVE AL, iz iy
et RIS ISR AL SR AR
1w
1.1 FEUEFE

Ab5E BT H 32 AL ER A 4E Cobas® 8000 #Y H 8l 1k
3BT (B 1 Roche 73 7] ) | PikoReal 96 % a2 i R A
it i X s 0 (PCR) A (32 B ABI/A W] ) . Odyssey 1 2¢ 5
W% F 48 (56 [E LI-COR A F) \Mini-Protean % 3t B H1 Jk
5 ( 3¢ [E Bio-Rad /A 7 ) . BX43 % )t & i % ( H A
Olympus 3 F) ) %5,

1.2 FEARSRF

TERRA ISR (B Db e RS S SEEE A
AR (HES 43 31 S 2023010903, 230101, 20221206 .
2023012401, SN22123101, CK23012301, TH23010701)
Y Ry 254, B FRBE 24 1L | 22 TR B = 2E R 5
5ot S RIS 5 S P EL

DEN it 8 fif (455 N814760N, 4113 99% ) 4 [ -1
2 v MRAE AR B Ay A7 BN W) 5 T8 24 R e 24 13 (alanine
transaminase , ALT ) , K25 R %% 24 i (aspartate transami-
nase, AST) &z Ml ik 7 & (#t %5 7 %l Ky 64446201,
64235501) ¥4 [ & a2 W™ it (BT ) A FRA w5 9K
KT (HE ) Y (5 (5 20221208 ) ) 15 1 1 v 5 1
Yy B3 A BR 2 7 5 Masson = {4, g4 4 7 & (L 5
1009A051) 1 A Jb 5T 2K F RHATBR A 7] s mRNA f %
IR & (S5 CW2569) 1l A b st BN 42 A YR AT
PR ] 5 4 5 NLRP3 $1 44 Fil B caspase-1,IL-18, 1L-
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18, GSDMD #t & ( #it % 4 Jl] S DF7438., AF5418,
AF5103 . DF6252 , AF4012) 341 [ 3 [F Affinity 2> 7 ; 3
MR A AL P AR 1E A B B E P 1gG oA LR B-
WL 3h 25 1 (B-actin) Bt 1A (Hit 5 43 %1 i RS0001-B0101
B0201.B2801 )ik H & [E Immunoway 23 7 .
1.3 LIEEhY

THIEHMEME SD R FL 32 H R (200 +20) g, 14 [ 14
T R R LR S A BR A R A VAT UE S
SCXK (i)2019-0004, Jr A K I 57 T W rg v 22 24
KEFARIERE X S S50 0 (RBR IR 24~28 °C, A%
MERE 60%~T5% , IEH Y6 o ANSEEG 7 28 i TR B S2 00
SRS B WA HEME , gR 5 ZYFY20221109-02,
2 AHiE
2.1 ERHRHANHE

U RE 10 g B3R AR 10 g BEEH 10 g JbHL T 6
g AKEE 15 ¢ LA 10 g AT 16 g, L2 4tk 43R 2,
10 F5 F K IR 1 h s, N DR AL E 40 min, i 38 5 25
TN 6 A5 K IR 40 min, 138 S 2 IREHM,
JnFRH A, i ST 1R EE 430 0.684.2.736 g¢/mL (LA A=
AT ZG, S UEBRIA S 702, T4 °C T AT, & H o
22 TYIHNH EESRY

FTA R BGE R PEME SR LS, BEALA Xt B AR
20 e O AR e RN R K7 e 50 e A, A 418
Hoo B B A U R 9 AR B K Ah  FER & R R
IIE s S DEN 50 mg/kg (LAAEBRER KRR , B3 1
WK ELSE 16 8], LA il T ss it

AU AL 191 52 562 HR GBI 29I PRATRIF 5 ) 700 i i
T )R B S T O B KRG 2, o
TR AR & LA AR & R 4 0A, B 6.84 g/ (kg-d)
(LAEZ s, T ), o & [13.68.27.36 g/(kg+d)]
SRR R 2 Af% . TSCEREs R BN A% R
TR TC A 222 57, BUCAR I G BEFEAIC | = 77 i iR A T 5
5. T DENVESES 8 J), B Jp B 1A A% L e ) B4 oK
R4 4% 6.84,27.36 g/(kg-d) £ B ARV 25 4, X BE 41
T2 R BRI B AR BUK  BER 21K AR 25 25 16 JH .
2.3 KRR

WLER I SR AN S 50 0 B P AR R R IR R
PN B R R RS RE (5 5 —BIR
2.4  BUEEFNBTHS 4G

SZEGEE 16 AR 25 1 h, FRE SR R E,
3% I U2 AR, SRAE I = Bh ikt , 200 5 B E 2 i
HCETEPE D, &M, BUllsesUs , A4 KR, i)
FERE I, R AN I A R OIS AR, TR R 2L
[ = e T AR B X 100%]. I H 45 57 # 40
—HEETT R TS 1 em® BUZH L, R I BLEE S N 5E
—H1 em’ IOLHZY, —FRATEE T 4% Z B P, 55—
4T —80 °C FRAT, & H
25 MARAREBEESFMAHENLLTNE

HU“2.47 TR [ 78 T 4% 2 5 H I o0 45 21 K RRUIF
HAGE I, AN Y, S HE QL85 , fi H i ik
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T L 55 LT 21 2 % 6 BT A5 24 A8 4k 5 o5 B R A B )
R, 25 Masson e 6 Ji5 , {ilf FH {0 B O 2 HL I &1 4 {72
B, I H LT 4L Ishak PEOr R G HE T HALD,
2.6 BFIhgeEEIRARAT

B2, 470 45 41 K BRI AR 5, R A sh A4k 43
BRI L M 7% b ALT (AST & i, FRKG I ZFE TR B
B 2E R g G 78 A
2.7 BF4E 43 th NLRP3/caspase-1/GSDMD {5 = i i 18
KEEFRIER

KA PCREVEATRLIN . HL“2.47 3 F A4 K KR
URAEM A 208 i, SR IO ZUE RNA, I vk B 4l
BEJ5 , # H S 5 L cDNA, ULt cDNA 54 3 174
M, PCR WA ZR (20 wL) 45 : cDNA £ AR 2 pL, 2 X
SYBR Green PCR Master Mix 10 pL, iF . JZ [f] 5] (10
pmol/L) 45 0.8 wL, LA FRM/K 6.4 wLo KN SAFTE
95 °CHiIZEHE 10 min; 95 °CAEPE 155,60 °CiR K IEH 30 s,
A0 MEER . LA B-actin NS SR 27 Ik H 4L
21 Hi NLRP3/caspase-1/GSDMD 15 53 1 4H 56 56 K i1 2
ki, G AR A AR A Rl A
B, HP A 5 RN 1,

x1 SIWFEISFEHR

FIER AN -3") RN

NLRP3 IFJi5141: CACCTCTTCTCTGCCTACCTG 181
[ 5141: AGCTGTAAAATCTCTCGCAGT

caspase-1 IET514): CTAGACTACAGATGCCAACCAC 128
JR75141: GGCTTCTTATTGGCATGATTCCC

GSDMD TF1314): TTAGTCTGCTTGCCGTACTCC 197
2 5141: GTCCTGTAAAATCCTCCCGATG

IL-18 TE/#15/4): ACCGAACAGCCAACGAA 207
J21i7514): TGTCCTGGCACACGTTT

-1 IEJi]5147: CAGCAGCATCTCGACAAGAG 123
F 15141 AAAGAAGGTGCTTGGGTCCT

Beactin TEI7714): ACATCCGTAAAGACCTCTATGCC 0

JR514): TACTCCTGCTTGCTGATCCAC

2.8 BF£H 4 d NLRP3/caspase-1/GSDMD 15 S i& 8% 16
XEAFKIERN

K FH Western blot 7460, HiC“2.47 101 R 252 K Fligk
FERY I 2 B, 249 , S 0GR A, A BCA 20 &
Ha i aAe e, B MERE 30 we, 2RI B SR A,
JH 5% Fi A 4 W5 = i 3 P 1 h; in A NLRP3, caspase-1
GSDMD, IL-1B . IL-18 . B-actin — $i (F & L 1 44 Hy 1:
1 000), F 4 °CF W& L s AR Z 4T (R B L
1:10 000), THIE FE 1 h; LECL B A5, & T2
BARG T E . LLHNE RS NS 8 A (B-actin) [ KB
HILEFR A& rERIA R,
29 FitFEFE

% FH SPSS 25.0 #1 GraphPad Prism 9 % 1 %t B4 ik
THEAT I AR E R . 56 IES SRR TR
x5 PN, Z A SR R Z 5 22500, PR L3
K JH LSD-¢ K556 (7 225 ) 5 Wilcoxon B AL 56 (J7 254
55) o KBIKE«=0.05,
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3.2 KRAE FFEREMFREHLR

500 BRZH AR, A 2% 4R SRR A 7 0 J 5 AT
JFPREE i 2 RT3 f 38 T (P<0.05) o S BETIZH 11
e e T i AV e 2 L, e e AT v 7R 2R B
JHFRE R AN R 2B AR (P<<0.05) . &2 2,
F2 BHXREE MREREMEHILR (x £5,n=8)

il fhiilg IFA Rz g g
A 46814381 124114 27404
fiAg] 36351454 B4t+45 8018
B IFA AL 36212173 BIt46 8% L1
3 Al 368.3£49.3° RER 58115
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Rz BE2A HegE, P<<0.05,

3.3 KRR SMFIE AFFELNTILE
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R LS, I T DS RE G g e, 8 R A A 1K)
dat 2H R BRI Ao A L TS0, 2 18 235 3 R B 21 €2 o g e i
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HE B8 3713, % B ZH K SRR /0N I 240 A v e bk
Ji Bl S SRS, RN 2] o 3G R Lk 2
ML AT SR N TESE ML RERYZH R U280 i
240 M 2 MERRUIR BB LU R R RN B 2545 S, T I S 4%
P, A7 2 3R AR o B T BTz AR 4R BT/
I v she e T DL R k8 A IR , LS AR
R ZH B S el e T i R 2R BB/ e
SR A [ T DL 2B S A I T ST P HE S R
I, S0 A R 23 YL AR AL P e 0 S 5 A 2R 2 ) A D
o GERILE 2,

C. TR IR 2 D. ¥ 7 i a2 i
RS L YRR
B3 RAEAKXBRIFAENKUTREHE (Masson )
34 KEATIIBLISHRELER
NGINNE e B3t Mg g, HoAy 4 4l R B o ALT \AST &
e BB i (P<0.05) . SHUEIAL R, MR
5 e, | SRR (%) 41k UM I Y ALT L AST #r Bt 3 5E RAE
(P<<0.05) , H. & 50 4 g K K5 = 4 (P<<0.05) o
ZERILFR 3,
*3 HBAKXRIFIHEEISIRIEE (x+5,n=8,U/L)

Sl 7 /54 3 B -5 T ALT AST
CHE NI kL D. S BN R 4L RL U9624T7 1064542570
L0 s R AL MR B € 3k - AL o 152402570 361533467
e ; B ImAT A 10118+ 2456 23208+19.79°
4 R ! el P e 3 "
B2 SAXRAFEREIESFURENERMEHERE) e 75.68£27.76™ 18670 % 55.50™
Masson G (8,575, Xof HEZH A Uk Jod 6 o DL a: S RALHLEE, P<<0.05;b: SHUIL UL, P<0.05;c: SR Ak

CFARALRCS  Ishak D42 Jy 0 4. BORATK BUFALSUnTJy,  ITAIRRIRALILR, P=005.

ST IRRREAT AN S B SO, DTk 1) 30 RERATEER NLRPS/caspase-IGSDMD {2 S 3
NS S . BEXEERKILR

B D - K2 L 535 0 B 3 ‘

Ishak FF40[(5.25 + 0.71) 4415 2 85 % HA4HL(P<0.05) . 50 B2 b, AR A5 4R RUIF AU NLRP3 | cas-

-1.GSDMD.IL-18 . IL-1B mRNA f¥)Zik 234 i & T
RN IR ALK RIS TSI D o o0 o e B
LTI, A LB NI I Ishak FFAM(463 £0.92) gy s on st NLRPS caspase-1.GSDMD. IL-18  IL-1¢
VSR A 22 R C G TH2E L (P>0.05) , #E IRk MRNA [ 3 1k 5 2 5 25 A% (P<<0.05) , FL5 31 2

I e R e R UL 2 AR R D B T i b AR5 AN 4 4 b NLRP3, GSDMD  IL-18 mRNA {1 335 34

Kot BB 2H , H Ishak PE43[(3.37 £0.92) 53] B Z K T 15 AU T TR 4, caspase-1 mRNA (R IAE B E ST
2RI B2 (P<<0.05) . Z5 5 ILIE 3, RFHRL(P<<0.05) ., 255 ILE 4,
20 10 . 20 15 10
<15 : s 8 S5 o . 8 L
% % 6 % 210 Z 6
2 10 ab S abe g1 ab : ab g ab
= g ¢ i 2 305 5!
Z b abc § 9 8 5 abe = Y abe 2 , b
0 0 0 0 0
I 01 om W I 0 m W I 1 m N I 1 m W I 1om W
A. NLRP3 mRNA B. caspase-1 mRNA C. GSDMD mRNA D. IL-18 mRNA E. IL-1p mRNA

I XFREL s I AR s T IR A A AR 4 5 IV - B e R i R i A s e S50 BB [ 4R, P<<0.05 ;b SARALAL A, P<<0.05;c: 55K
JFAARGR 20 L, P<<0.05,
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