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protein Bl, HMGB1). RS A 5 RGBSR FK R pyrin 45382 F1 3 (nucleotide binding oligomerization domain-
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Effect of physcion on alleviating drug-induced liver injury through HMGBI1-
NLRP3 signaling pathway
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Abstract: Objective To investigate the protective effect of physcion (PHY) on drug-induced liver injury in mice induced by
acetaminophen (APAP) and its possible mechanism. Methods C57BL/6 mice were divided into five groups by random number table
method: control group, model group, positive control group, low-dose and high-dose PHY groups (20 and 40 mg/kg). The drug-induced
liver injury model was established by intraperitoneal injection of APAP, the effects of PHY on liver morphology and pathology in mice
were observed, the levels of aspartate transferase (AST), alanine transferase (ALT) in serum, glutathione (GSH) and malondialdehyde
(MDA) in liver tissue were detected. The protein and mRNA expression of high mobility group protein Bl (HMGB1), nucleotide
binding oligomerization domain-like receptor family pyrin domain protein 3 (NLRP3), cysteinyl aspartate specific proteinase-1

(Caspase-1) in liver tissue were detected by Western blotting and reverse transcription-polymerase chain reaction (RT-PCR); Then the
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interleukin-1p (/L-1p) and IL-18 mRNA levels were detected by RT-PCR. Results

Compared with model group, the serum AST and

ALT levels, liver MDA levels, HMGB1, NLRP3, Caspase-1 protein and mRNA expression levels, /-1 and IL-18 mRNA expression

levels of mice in low and high doses of PHY groups were significantly decreased (P <0.01), and the liver GSH activity was significantly

increased (P < 0.01). The HE staining results indicated that PHY could obviously improve the liver necrosis and inflammatory cell

infiltration in dose-dependent manner, and were better than those in model group. Conclusion PHY has a protective effect on APAP

induced drug-induced liver injury, and its mechanism may related to anti-oxidant response effect, reducing inflammatory response and

inhibiting HMGB1-NLRP3 inflammasomes signal pathway.

Key words: physcion; drug-induced liver injury; acetaminophen; high mobility group protein Bl (HMGB1); nucleotide binding

oligomerization domain-like receptor family pyrin domain protein 3 (NLRP3); interleukin-1 (IL-1p)
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XM EFE R (XA FAEIH, acetaminophen,
APAP) 5& 5|2 DILI )% JLR K . APAP 2l PR
GRS T BORAT I E
PEBIGIT . {H APAP I AER A ] 5] ™ & (1)
fh, LW RE R R I T e R v 1T e A A
APAP [T &N 24 L3 P450 (cytochrome P450,
CYP450) AL (cytochrome2E1, CYP2E1) AR
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FE 40%~60%, #HF (23+2) 'C, 12h J:lE/12h
R I B R AVIOK . S S IR 2 K K I
J& ol BEORE MR BE & Ol 4 b ik S
DWLL2019060).
1.2 ZA@m5iR

KiEHHEE 5 HY-N0108). N-ZBEF %
R (N-acetylcysteine, NAC, #t5 HY-B0215) =K
T MCE LifgrscAEMEAR AR AR AEE
Z &} (aspartate aminotransferase, AST) & (Ht
5 C010-2-1) ¥ N % Z I (alanine aminotransferase,
ALD) Rl (S C009-2-1). & JR A4S bk H ik
(glutathione, GSH) A& (IS A006-2-1). A
% (malondialdehyde, MDA) {#|& (5 A003-
1-2) 0T F mt g AP TRERT 55 ;s HMGBI
ok (k5 6893). GAPDH #ifk (#it5 2118). HRP
FRic B e R —h (LS 7074). HRP Aric i1l
EPU/NR PGS 707614 3£ T 3£ [H Cell Signaling
Technology A &; NLRP3 Hifk (HIb5 214185) JiEK
T 95[E Abcam /A F]; Caspase-1 FiifA (k5 392736)
M SEF-2£[H Santa Cruz A #]; TRNzol Universal jt
RNA #2HGRF] (S DP424) WL T KRR RHE
HIRAH] .
1.3 X8

BRSO AL. Multiskan FC EFbRX (EH
Thermo Fisher A &])); & AHIKEIERS (3£ Bio
Rad A]); %) E i PCR X (4£[E Eppendorf AF]).
2 HE
21 HIHE. BAHE5ER

C57BL/6 /N RIE MM FE 1, KRB
Tk S A, RIXTIRAL. BRI . BHEX R ZH A0
KERHFBHC. HFE (20, 40mg/kg) 41, &4 8
R XTHEA R R ig S A3 Eh K, BRI IR
ip 300 mg/kg NAC, K ZEHFBMK. &FEHER
ig 425 1 IR, ESERY 5d. Y 6 K, MRS
NAEK 12h, BRATHRZAAN, HA 4 4 ip APAP (300
mg/kg), 6h JEKH LBERRIE/N R, IRERCR M, #iHE
W6 A AR Y i B HE O e e 22 SR R e, R
B-80 CURMAFA.
2.2 MBEHENIEREENEHIERRNE

FH/NRIRBRCR I, WML, MAFEE 4 C,
3000 r/min &0 30 min, B EJERAGE . RAK
PR E E i AST. ALT 7KSF K HF2H 43
GSH 5 /1 MDA & & .

2.3 BTHLRIEWE

B 2H /N R 2 SR [ e )R, E A
MY F 5Sum), T HE 4efh, 200 f56%
AL N WLEE BT B2 20 B SO S L
24 HBHELANFEGRE

B4/ RS O Fr s ik 20K, FUR
1B, 5% BSA H 5 IAPiA HMGB1 (1 1 100D,
NLRP3 (1:100), 4 CiFEd®R, XH, ZPi=EiR
% H 1h, DAB WS IMAFARIAKRE, WK,
FEHL B, 200 50622 RAREE WS HMGBI .
NLRP3 KIEHHL
2.5 Western blotting %l HMGB1. NLRP3,
Caspase-1 EH FTILKF

HS-2H /N BRUFFZEL 2R, I N2 SR LA ) S A I
UK b8 50 244% 30 min J5 4 “CEL> (1000 r/min, 15
min), FiERYIEEEE . R BCA VL€ HH
JREWRIE, EAFEME 10% SDS-PAGE K HL K, ¥
IR SRR =IRE A 1 h 5, A EImA
HMGBI1 (1 :1000). NLRP3 (1 :1000). Caspase-
1 (1:1000). GAPDH (1 : 1000) #ifk, 4 CiF &
. H, IR HRP FRICH —ht, SR
1 h J5 5%, KA Quantity One 2 AFREAT H AR5 K
FEAE 73T
2.6 REERME-BEEEHEHIRIL (reverse transcription-
polymerase chain reaction, RT-PCR) #&ill|/)\f& BT
BE HMGB1.NLRP3Caspase-1-IL-18-IL-18 mRNA
Fik=s

e B TR B U0 I R B D RO AL LA
RNA J-& % cDNA, #4T RT-PCR 73 #r. S48 A
I E %K HMGBI . NLRP3. Caspase-1- IL-1f-
IL-18+ GAPDH 5| i TAY TREBR M ER
AR IEEREI Y, SIPFFINE 1.
27 FHitFESH

K H GraphPad Prism 6.0 #2574 1H547,
LA x£s Row, HHEHEZRTTZ 5 Tukey’s 2
DRI 2R ¢ R A 48] 22 3
3 R
31 KEZHEB/NRIMFPAST. ALTKFHIFNT

W 2 frow, SAHEA i, ARG/ R i
H1 AST. ALT K FREFE (P<0.01); SHEAIA
P, Ko HmE KGR 4 AR B A i) /N B
i AST+ ALT AKFFHE (P<0.01), UiHAKHE
7 F IR LA BT () R A OR A R
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Table 1 Primer sequences

FEH s SIMFA (5°-37) K /bp

HMGBI1 Mus musculus F: GCCCATTTTGGGTCACATGG 82
R: TGCAGGGTGTGTGGACAAAA

NLRP3 Mus musculus F: ATCAACAGGCGAGACCTCTG 96
R: GTCCTCCTGGCATACCATAGA

Caspase-1 Mus musculus F: ACAAGGCACGGGACCTATG 237
R: TCCCAGTCAGTCCTGGAAATG

IL-1p8 Mus musculus F: GTACATCAGCACCTCACAAG 268
R: CACAGGCTCTCTTTGAACAG

IL-18 Mus musculus F: GATCAAAGTGCCAGTGAACC 233
R: AACTCCATCTTGTTGTGTCC

GAPDH Mus musculus F: AGCCAAAAGGGTCATCATCT 229

R: GGGGCCATCCACAGTCTTCT

%2 SE/NRIE AST. ALT KE (x+s,n=8) 32 REZHBN/NRATHELRFETILEFMm
Table 2 Serum AST, ALT content in mice of each group mEE 1 e, SFREE /N RN e, B
(xxs,n=8) 2 P S R e i bk ST IR, AR A S SR

, i/ | | ZUR WK ARIASE, TTE XA RAEGMIRIE . K
ZH 51 . ASTAU-L™ ALT/(U-L™") § I,
(mg-kg™") TR HBMIC, ST & NAC BH X R ZH 48 il 2R
X —  1220£155 4.89+4.61 SEREE W RS, FFAM AR B, SR KR
B — 20034735%  130.654897%  HRRALLE R L AENEIRIR K NI, B
NAC 300 677+216™ 56034375 AL A4
KB Wk 20 13.40%3.96™  113.73+6.97* 33 KEZEE/ETAL b GSHEEFIMDA
40 8.57+4.88" 106.93+3.80™ & A LEA T
LSRR #P<0.01; SEALLR: ~P<0.01, £ 3. & BN 3 P, AN EFAS T GSH
2~5 ﬁ Ne= ol = v E W)
#P <0.01 vs control group; *P < 0.01 vs model group, same as table TEEI] BACTHAEEL (P<<0.0D), KGR EEL.

3 and fig. 25 T K NAC FHEXT 2 GSH % 1 2 2 Tt i

i I NAC REEFEE 0 meke!  AHEFEE40 mekg !

1 MRAFIERIBELATSWE (HE, X200)
Fig. 1 Pathological changes of mice livers (HE, x 200)

(P<0.01). SxfR4LLbE:, BRI MDA K FEE 3.4 KEZHE/FRAFHL S HMGB1. NLRP3
Thm (P<<0.01), KREHERFBME. mfEH KL NAC  HRFEHZMN

FH 4 X6 R 44 20 MDA 7K B B F£ IR (P<<0.01) Wi 2 Bor, R4S RAFIE HMGB1 4iff 4
Ui K R R el s A A B AR I B KREREAHMERE, KERPRIK. SifE
JUke% APAP XfRFANAF= LI RE B AAE & ZH % NAC BHPEXTREZH HMGB1 PH R IA 12 3 FEAIK
FERF R EF (P<0.01). Wi 3 Frow, SxTHGZHAHLL, BAYZH /N
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#3 KBE/NFEAFIED GSHIEMM MDA KT (X+s,n=8)
Table 3 Activities of GSH and levels of MDA in liver tissues

of mice in each group (x+s,n=8)

=/ GSH/ MDA/

ZH 53 . » »
(mgkg™)  (umol-g™) (umol-g™)

Xt e — 7.49+1.62 3.73+0.78
it — 243+046%  8.69+2.60%
NAC 300 3.52+0.83"  4.83+2.86™
KR 40 5.50+126™  5.594+225"

—al
A

oA

- jc% R 20 mg-kg-l

NS EF' 40mg-kg‘l

SRR H A K B NLRP3 A% 3 (Bl (2 P 1 R0
KEXFBC. S &AL NAC FH T4
NLRP3 8 FRIAKFRERIK (P<0.01).

35 KREZ= BB/ FEATLHL FHMGB1-NLRP3

Ehcptdi Al

IR IRERY, KEFEFET T APAP 5%
FF5 /N BAF B N HMGB1. NLRP3 {8 AR IA
K N T I R R KT R RO R AL
#i1l, % H Western boltting /2 RT-PCR {44 ll HMGBI -

BN RIS Tata e

HMéBi #ﬁxﬁéﬁ

0° -
X R NAC 20 40
K& & F i/ (mg-kg™)

Bl 2 AXEZHBIYEENRITHE HMGB1 RiZMEN (Xts,n=8, X200)
Fig. 2 Effect of physcion on expression of HMGBI in liver tissues of mice in each group (x+s,n=8, x 200)

K2 Hk 20 mg-kg™!

K Z HF 40 mg-kg™!

NLRP3 HIA £iE &

B NAC 20 40

KIEE i/ (mg-kg™)

Bl 3 AEZFBIEE/FEIT NLRP3 RiLBIENE (X+s,n=8, X200)
Fig. 3 Effect of physcion on expression of NLRP3 in liver tissues of mice in each group (X£s,n=8, x 200)
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NLRP3 {5 5@ AR E H & mRNA FRIEKT,
W 4. SRER, H5XAM, AN R
fEZHZ3 HMGB1. NLRP3. Caspase-1 M K&
mRNA KB FREF R (P<0.01); SHAAM
B, REERMEME. milE4H L NAC FHPE A
HMGBI1. NLRP3. Caspase-1 &[4 5 mRNA Fik/K
FRFEEK (P<0.0D).
3.6 KEZEHEAX/NRATIEIL-18. IL-18 mMRNAE
ey :p- A1)

RIEMIR A APAP T80 2 FF 4% 1) 5 ZE AL
Hl, HA U R T IL-1p. IL-18 2k T
NEZRAE. B 5 PR, 5xRAME, B4

INSRBTFALZR IL-18 IL-18 mRNA i /K 7B S 34 i
(P<<0.01); SHBAAMIL, KHEFEHRMK. mAE
H } NAC FHMEXTRRA IL-1p5. IL-18 mRNA Fik/K
PEFEEL (P<<0.01).
4 i1ig

APAP 2 7 25t 05 e B W 254, 2
AL B 2 L T SR Y 1 s FH 24504
APAP SEM RS0 AR fEE DA, 3 H i
—HTiRy7 I & APAP Sl FFIERH 1) BT 254 A
A NACHSI, AHEFEREY], ip 300 mg/kg APAP
J& » /NERIMLE AST AT ALT 7K T2 2 T, 3278 APAP
/N U IR R A ST T . TR 25 K 3 2 P

C— HMGBI
E=INLRP3
200+
# W Caspase-1
l## *k
HMGB|  — G e —— ) ) |()¢ @(5“150 H . "
m% N k%
NLRP3 s s c— w— v | 1X10° = 100 T =
":%D b sk
Caspase-1 s d— S— — 4.5X10* Tiﬂl{ 50] by
GAPDH s e e ——} 7 | 0] r I : T
PO it NAC 20 40 ORI i) NAC 20 40
K Z i/ (mgke™) K3 K WK/ (mg-kg™)
i 2007 i 2007 18 200- isia
- 1 = 1504
T 150 » 150 s =
oo oo =
= < P
< 100+ - <100 Z 1004
z *x &
£ E = s B
E 504 ol 8: 504 sk :'4 504
O & 2
= S| S,
S| i = ol S ol
X R ONAC 20 40 MR BA NAC 20 40 SR B ONAC 20 40

K H B/ (mgkg ™)

K Z H B/ (mgkg™") KR FEk/(mgkg™)

4 KERPEZEH)NRAA HMGB1. NLRP3. Caspase-1 HH K mRNA RIZAIFM (x+s,n=8)
Fig. 4 Effect of physcion on protein and mRNA expression of HMGB1, NLRP3 and Caspase-1 in liver tissues of mice in each

group (x+s,n=8)

2001
#
1504

1004 kol

50

IL-18 mRNA X} ik &

X #EA NAC 20 40

RIER B/ (mg-kg™")

2001 idi

1504 %

1004 o

50+

IL-18 mRNA FIxf ik &

X OB NAC 20 40

K E B (mg-kg ™)

5 KERBEBSENRATHE IL-18 & IL-18 mRNA FiERIFM (X+s,n=8)
Fig. 5 Effect of physcion on mRNA expression of /L-1f and IL-18 in liver tissues of mice (x +s,n=8)
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S NAC B PR T 38 X S s B IR 1, 3R
B K3 R R ER RE WS 22 i APAP 75 31 JH- 45115 - APAP
1 S ARSI T B S ARAA SRR ) ROS AT H H
FERERBA K, ROS WAt 1 40 5 5 e
THERAIRE T 51 1 R . ROS A 94 LY 26
2 S5 T NLRP3 Wiigfh, 2218715 &k
NLRP3 AL B2 B 5 51060, BEURY, THERL
Fifk kY ROS J5, NLRP3. Caspase-1 &% [ & HE A
FALWE N, NIRRT PURAERINT. i
GSH 7EA& A 7K T B8 44 L WL P A A ST
ReJJ, FENUVARTTEAL NIOT T A 3G AR .
MDA &Mt A A ) E AR bR, &= K] APAP &
TH#E GSH, 5l AN R E L, MDA K¥ LTt
A ARLL, K AR E L4/ GSH 7
PE EFE, MDA KPR, 5 B K 3 2 HH K AT LA
W58 APAP 53 1/ BRUFF 40 45 68 S A0 B B HE Bt
71, BABLEMHUERE

£ APAP 2RI, HMGBI FIHER K
i 20 B B0 T iR NI & APAP IR A
f a3 CYP2EL Fe AU i H S REPEA B4, X
Lo R RS R 3L 455 HMGBI, {E APAP
TR R AR T, SRR R T 4 R T
VF 22 PR R A A A5 A O TR A
(damage-associated molecular pattern, DAMP), 25
T By G 1 LA R M R R B TS
NLRP3 J&fF1E T 438 N I 2 20 234 4 I Sa B A5
SRR 2k, 58Sk ASC Ml Caspase-1
HZEAE AR (NLRP3 RH/NME), Z5EH
T RO, LR, HMGBI1 {ERN—FpE 2
RV Caspase-1 B FIFH L[R2 5 NLRP3
P ME /AR IE B B BRI FEROL NLRP3 28 1 /M ik
BEWE, 4 Caspase-1 J& 4k, Caspase-1 A2 IL-1B
A IL-18 BV A A TL-1B A IL-18, s~
WHERAE S g, SRS R PR, i
b, BT R TESE NI & APAP 1/ B HMGBI
RIS PORNR T AR R ), IF B S PR IEAREE
SRt 1 AR T IS [H] B2, RO K R IR )
O UE B B 3@ 3 15 NLRP3 48 4 /)N 44 38 2 Xt
APAP %5155 11 22 Ak 22 Ve T 400009 R I 1 A 2 1R 1
AR, X gk SRR S TS 45 R — 8, AHHF
FUGE FAFR KB R IR 3 P8 HMGB1 ik, &
AN, Hsg ST B R, i —
IR Z KB 2R PR ERE RS T Re AL, AHIT

FAI T KF R PR NLRP3 %M/ MAM IS E A
[Pk, ARSI 2 Rk RE % 7] APAP 553
I 2023 % NLRP3. Caspase-1 ik, HiE
A IL-18 F IL-18 ) mRNA /KA T BHPE X g
4, KR R AR 88 1 0 HMGB1-NLRP3
RNE/MEAE 5 IR R IETLRBA . AL, HE Getigh
IR, B/ NRITIMIRIE . AR RYERIE,
KB 2 FP IR 5 7)o 2 5 IO 6 R 2L /) BRI &4 P A 4
FEREWAR, A0 MRk, i B O3 R Tk e
BEANE RIE R N 2, ABFFLE RPN KE R
fik ] R i 404 HMGBI1-NLRP3 P /MAfE 5@
P, BUAMNI R RRE RS, FELR RN
P R EEAEA, (H2FE RN ML 55 R A
HMGB1 & NLRP3 J [l b 5 A 2 A S 58 ) gk —
W FRIE TR -

ZE bRTR, KIEZEHEEREW 52 APAP T likS
IFFRE V47, o A B R AR, L T
fit 5 HMGB1-NLRP3 #M/IMA(E 5@ g AH S, 1))
HUHIE RERANIR R o

RBAR AR FERNRAEFZSE

SE 3R
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