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[Abstract] Objective; To explore the effect of Babaodan (BBD) on the NOD-like receptor pyrin
domain containing 3/cysteine aspartate-specific protease-3 (NLRP3/Caspase-1) pathway proteins in mice with

acetaminophen (APAP)-induced acute liver injury. Method: C57BL/6 mice were randomly grouped, and BBD
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(75, 150, 300 mg-kg', ig) was administered twice a day for three days. After 2 hours of the last
administration, the mice were treated with APAP (400 mg-kg', ip) , and the eyeballs were removed to collect
blood after 14 hours. Then they were sacrificed by cervical dislocation for sample collection. Hematoxylin-eosin
(HE) staining was used to observe the morphological changes of liver tissue cells, and biochemical methods
were used to detect the activities of alanine aminotransferase (ALT) , aspartate aminotransferase (AST) ,
superoxide dismutase (SOD), malondialdehyde (MDA ) and myeloperoxidase (MPO) in serum of mice in each
group. Real-time fluorescence quantitative polymerase chain reaction (Real-time PCR) was performed to
determine the mRNA expression of tumor necrosis factor-a (TNF-«) , interleukin-18 (IL-18) and IL-6, and
Western blot was performed to determine the protein expression of cyclooxygenase-2 (COX-2), inducible nitric
oxide synthase (iNOS) , NLRP3, Caspase-1 and IL-18 in the liver of mice. Result; Compared with the
conditions in normal group, the hepatic lobule structure of mice in the model group was partially destroyed, and
the hepatic sinusoids were dilated. And the expression levels of ALT and AST in serum, the protein levels of
NLRP3, Caspase-1, iNOS, IL-18 and COX-2 and the mRNA levels of IL-18, IL-6 and TNF-a were increased
(P<0.05, P<0.01). Compared with the model group, the administration groups had improvement in liver cell
rupture and hepatic sinusoidal compression, and a dose-dependent decrease in the levels of ALT and AST in
serum as well as the protein levels of NLRP3, Caspase-1, iNOS, IL-18 and COX-2 and the the mRNA levels of
IL-18, IL-6 and TNF-« in liver tissue (P<0.05, P<0.01). Conclusion: BBD can reduce APAP-induced acute

liver injury in mice. The mechanism may be related to anti-oxidative stress, inhibition of NLRP3/Caspase-1

pathway, and decreased expression levels of IL-18, IL-18, TNF-« and IL-6.
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1.1 zh¥  SPF %M1k C57BL/6 /N B [ 2 FC 5z
5 s W) i AL A BRA R (30 ) & #8IE*5 20210601 Abzz
0100000447) ,48 H & i £ (20+2) g, 6~8 JH % , &
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FeA R T L5 22011938) ; BCA 7F 1 ¥ K6 I
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(B-actin) L& (b & X &AW A A, #HS
P31029) ; NOD H 52 fK #4851 45 # A C A 3
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(150 mg-kg') . & (300 mg-kg') # & 4, %
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I HL UK 43 B H bR AR 1, FRRE 2R 1 5% 2 PVDF IR, 2R
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2.7 Real-time PCR A 4 4E FF mRNA [ 3 ik 2
J£  i2 H Real-time PCR 7% £ Il TNF-a . IL-18.IL-6
mRNA £ k7K BN BUF412150~100 mg, it A
TRIzol 1 mL, H] I mL {3 5 #% S &2 il 2 2= ¥ 5 1R &,
PR =@ WLt N BE . 75% S BT 57 51 T
12 000 r-min™, 4 °C & 0> J5 3K 15 RNA FEA %
A6 E A A T RNA U JEE 44 IR Ud B 45 85K i
B SRR T SR XS 1S cDNA FEA
iz BEULBH 43 i B PCR W & & (DEPC 7K 2 pL \Mix
SuL. EFU#5 %451 uL . cDNA 1 uL)., PCR ¥ 1%
S 2 F R 95 °CHiZAE 1 30 5,95 °CAE 1 10 5,60 °C
B30, 40 MEFR . AR 519 ¥ 51 W3R 1R A%
R A R BB A D) o AR S A AE X E
7k, B 270 b B

x1 s5l9F7
Table 1 Primer sequences
519 JP 41 (5'-3") K JE /bp
TNF-a  Liif GCCGATGGGTTGTACCTTGT 139
Fiif TCTTGACGGCACAGAGGAGG
IL-18  Lif GAAATGCCACCTTTTGACAGTG 116
Fiif TGGATGCTCTCATCAGGACAG
IL-6 ¥ CTGCAAGAGACTTCCATCCAG 131
it AGTGGTATAGACAGGTCTGTTGG
B-actin  _[}if GAGCGCAAGTACTCTGTGTG 152

Fi%# AACGCAGCTCAGTAACAGTC

2.8 Gtk SR SPSS 26.0 XFS2 56 45 SR gk 47
Goitab B, S ECHE X £ s Fon, BUE B E S A
Hr 2550, RN RE T 200 A5 A IER 4

A3 B 22N FF I, SR T AE S 80K 5, P<0.05 R 22
SAEGFE X,

3 &R

3.1 & APAP 75 5 1Y /N B IE i B AE Ak 7Y 5
HE 25 5L W], T 5 4 /0N i 55 44 3 i, I 48 i %
[l 258 v e i Jok 1) D ] S22 05 R HE B S I R
KB TR A0 M HE 51 SR AR /N3 — A i
A% 17 O T D 5 5 A0 4 AT DR ol S B R A7 R AR AR
53 T 440 16 445 # 9% IR Lt BRI D 2 00 5 T R R Bk
A NESHIE P IR T T A0 M 2 4 A T
e JVF IS5 BY G B0 A I 22 L OF HONE P R
2O AR GRS . WA 1

E F
TEAIER AL BSRAL COH BERR 4L D N FHIR AR R4
E. VS i 4 BP0 4
B 1 J\ES(BBD)X APAP i S 9 /N B AT BE 7% 32 25 4L 9 %
(HE, *200)
Fig. 1 Effect of Babaodan (BBD) on pathological changes of
APAP-induced C56BL/6 mice (HE, x200)

3.2 X} APAP % S ) C56BL/6 /N BLATF IE Hf ALT .,
AST KBy 52 5 1E & 41 th 5, APAP 4k B J5 nT
T AR Y 2 /N BRUTF D) e 48 B AST Al ALT ZKF 5 3%
LT (P<0.01) ; 5 EERI AL LA, N SHIK ] = 41
ALT Al AST /K V- B 8 T [ (P<0.05) , N\ FHrb
) 20 (4 ALT AT AST 7K B AR T R 1 2% (P<0.01) .
W2,

3.3 X2 PR 5/ BUFIE H SOD . MDA . MPO
KRS 5 IE w4, APAP Ab P AT 1 AR
A 20 /)N B AR R AR MDA MPO /K- B i I
TF(P<0.05) , Bt % 1k 1 # SOD 7K F & 3 T [ (P<
0.01) ; 5AERIZH b, AN ) 31t NS5 PR T ¥ AT ]
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% 2 BBD X APAPESH) C56BL/6 /N R BFAEf ALT . AST 7Kk F
M (X+s,n=8)

Table 2 Effect of BBD on ALT and AST levels in liver of APAP-

induced C56BL/6 mice (x+s,n=8) U-L!
20 51 4 /mg - kg ALT AST

EH 4 24.18+12.18 4.12+3.38
A2 146.70+41.75%  100.60+32.00
R | 60 51.31+11.46%  36.24+11.37%
I\ FHIG ) 4 75 83.56+31.66>  48.52+17.46%
JNE S A 150 20.05+9.91Y 6.68+5.09"
I\ P e ) 4 300 11.31+£7.58% 14.23+10.87"

5 IE R 4 H R VP<0.05,2 P<0.01; 51 B 21 Y P<0.05,
YP<0.01(F3-%50H)

B B AFIE T MDA \MPO /K F, 75 SOD /K (P<
0.05,P<0.01),FF B F AR . L3R 3.

3.4 XF 2P 5 0 BT BE A A2 48 R IL-18.
IL-6 . TNF-a mRNA K-F B 5iE 4 4 i,
R0 26 /)N BRURFUE o TL-18 . 1L-6 . TNF-ae mRNA 7K 3
B 5 T R (P<0.05, P<0.01) ; 545 I 20 LA ik s
fen 0 N CEE PHIG 9T W & R RO UE b IL-18 IL-6 .
TNF-a mRNA 7K (P<0.05,P<0.01)., W34,

3.5 XF 2k 45/ BRUFIE o NLRP3/Caspase-1 15
SHEMHEEARBINEN SEFHALEK,
APAP #1314 h )5 , /Iy BRUH E H NLRP3 | Caspase-1 .
IL-18.COX-2,iNOS Y 2 [ 2 i5 /K °F ¥ W] & 15
(P<0.05,P<0.01), SHIRIZ FLH, A [R5 /A5 )
1R YT 20 3 A] AR /N BRUHEJIE ' NLRP3 | Caspase-1 .
IL-18, COX-2.iNOS % [ # ik /K °F (P<0.05, P<
0.01), H Al agive . W s MK 2,

% 3 BBD X APAPiE S # C56BL/6 /MR AFAEH SOD . MDA MPO K FEH M (X+s,n=8)
Table 3 Effect of BBD on levels of SOD, MDA and MPO in liver of APAP-induced C56BL/6 mice (x+s,n=8)

215 e /mg- kg SOD/U-mg MDA/pmol- g MPO/U- ¢
I 40 306.50+55.61 0.58+0.48 0.86+0.37
R 20 237.30+28.07% 1.72+1.30" 1.69+1.17"
JNEPHE 2 75 258.60+:44.99 1.13£1.18 1.16+0.70
NP AL 150 261.60+£63.81 0.75+0.40% 0.81+0.13%
JUE SRR R A 300 301.90+51.71Y 0.60+0.21% 0.74+0.21%
%4 BBD X APAP % S 1 C56BL/6 /N R AT BE & TL-18.TL-6 71 TNF-a mRNA K FE &M (x+s,n=8)
Table 4 Effect of BBD on mRNA levels of IL-18.1L-6 and TNF-« in liver of APAP-induced C56BL/6 mice (x+s,n=8)
215 i /mg- kg IL-18 IL-6 TNF-a
R 41 10.44+5.30 8.02+5.89" 2.47+1.11Y
I\ PG 4L 75 2.01+0.56" 5.20+1.05 1.23+0.12%
JNE i 4L 150 1.51+0.74% 3.14+0.78Y 0.63+0.06
NG R A 300 1.31+0.48" 0.88+0.229 0.79+0.09>

B E H AL45 HE AR A mRNA A X 235 5300 1

% 5 BBD Xt APAPiE S 1 C56BL/6 /INFR AT BE & NLRP3.Caspase-1.IL-18.COX-2.iNOS EH K FH M (¥+s5,n=8)
Table 5 Effect of BBD on expression of NLRP3, Caspase-1, IL-18, COX-2 and iNOS in liver of APAP-induced C56BL/6 mice (x+s,n=8)

20 5 4 /mg - kg NLRP3/B-actin Caspase-1/B-actin IL-18/B-actin COX-2/B-actin iNOS/B-actin
Hi 70 2 1.20+0.11" 3.70+2.41" 1.15+0.34” 1.42+0.21" 1.41+0.15"
INFEPHIE 2 75 0.77+0.12% 1.28+0.32” 1.04+0.57% 1.17+0.18 1.39+0.25
NFE P a2 150 0.69+0.81" 1.33+0.48> 0.90+0.08" 0.81+0.16" 1.3740.17
JNFE P A2 300 0.70+0.02" 1.10+0.74> 0.74+0.08" 0.74+0.14" 1.09+0.19”

TE - BLIE W A8 bR Y 3 A X IR0 1

4 itig
HARE /NS K IR G R G0 0 B R 4,
S5 5 RAE B SR K, 5 B R A
YIAH G . NLRP3 4 AE /IMA S 2 B 88 11 T 240 i &2
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pro-Caspase-1 Il NLRP3, J 1fif 28 42 i, NLRP3 % P /s
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24 kDa

Cox-2 “ 68 kDa
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A B C D E
T ACEH A BT AL ;L\ S PG B4 DL S R R
415 B\ PR A 4
B 2 Hfr/NFR BT NLRP3/Caspase-1 5 S EBRBEXELRIE
Fa ik
Fig. 2

131 kDa

42 kDa

Electrophoresis of NLRP3/Caspase-1 signal pathway

related proteins expression in liver of each groups

M, ¥ 76 A NLRP3 & AE /N K o DLt — 4 ¥
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