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[Abstract] Objective: To screen the active antitumor components of Gupi Xiaoji decoction by network

pharmacology and molecular docking based on the pyroptosis mediated by cysteinyl aspartate-specific protease 1
(Caspase-1) and explore its molecular mechanism in intervening in the pyroptosis of HepG2.2.15 cells through
in vitro experiments. Method: The compounds and targets of Gupi Xiaoji decoction were screened out by
Traditional Chinese Medicine Systems Pharmacology Database and Analysis Platform (TCMSP) to obtain the
corresponding gene symbols. The targets of Caspase-1 were collected from GeneCards, online mendelian
inheritance in man (OMIM) , PharmGKB, and TTD, and the compound-gene target regulatory network was
constructed by Cytoscape. The protein-protein interaction (PPI) network was established and analyzed by
STRING. The mechanism of the effective components of Gupi Xiaoji decoction on Caspase-1 was predicted by
gene ontology (GO) functional enrichment and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway
enrichment analyses. The molecular docking was verified with AutoDock Vina. The plasma medicated with Gupi
Xiaoji Decoction was prepared and HepG2.2.15 cells were cultured in vitro. HepG2.2.15 cells were divided into a
blank plasma group,a VX-765 group,a VX-765+medicated plasma group, and a medicated plasma group. After
48 hours of intervention with 15% medicated plasma, the expression and distribution of gasdermin D-N
(GSDMD-N) on the surface of the cell membrane were detected by immunofluorescence staining. The release of
lactic dehydrogenase (LDH) , interleukin (IL)-18, and IL-18 in the cell supernatant was measured by enzyme-
linked immunosorbent assay (ELISA) kits. The expression of Caspase-1 and GSDMD-N was measured by
Western blot. Result: The mitogen-activated protein kinase 14 (MAPK14) , MAPKI1, protein kinase Bl
(Aktl) , MAPKS, V-Jun sarcoma virus oncogene homolog (JUN) , and TP53 screened by network
pharmacology were the main targets. The compounds 7-hydroxy-5, 8-dimethoxy-2-phenyl-chromone, wogonin,
rhamnazin, moslosooflavone, isorhamnetin, 7-O-methylisomucronulatol, formononetin, calycosin, luteolin,
quercetin, kaempferol, B -sitosterol, and baicalein screened by network pharmacology were the main active
components of Gupi Xiaoji decoction. Go enrichment analysis showed that multiple biological processes were
involved, including responses to oxidative stress and metal ions, ubiquitin-like protein ligase binding, and
phosphatase binding. KEGG pathway enrichment analysis showed MAPK pathway, nuclear factor (NF) - kB
pathway, p53 pathway, and hypoxia-inducible factor-1 (HIF-1) pathway were involved. Molecular docking
showed that the targets had good binding with the components. /n vitro experiments displayed that compared with
the blank plasma group, the VX-765 group showed weakened GSDMD-N fluorescence signal, reduced release of
LDH, IL-18, and IL-18, and declining expression of Caspase-1 and GSDMD-N (P<0.01) , and the medicated
plasma group showed increased GSDMD-N fluorescence signal, increased release of LDH, IL-18, and IL-18,
and up-regulated expression of Caspase-1 and GSDMD-N (P<0.01). Conclusion: Gupi Xiaoji Decoction can
induce the pyroptosis of HepG2.2.15 cells by regulating Caspase-1 through multiple targets and multiple
pathways.

[Keywords] Gupi Xiaoji decoction; HepG2.2.15; pyroptosis; network pharmacology; molecular
docking
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Ve . K TCMSP 2 48 15 46 & 4 X5 B A9 30 A5 05
B %5 A UniProt (http : /www.uniprot.org/) ¢ B 8 45
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fitt 8 (MAPKS) , V-Jun A J& % % Jig 3L X [\ U 9
(JUN),TP53, VL3 i i Btk

34 GO &E &£4rHr  &E BW{H P<0.05, #4714
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3.5 KEGG il & 4 70 R[5 80I AR ph o 4
Caspase-1 (%08 55 3015 KEGG il % & £ 0171, 15
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TH BV B 92 Caspase-1 AY#% 0 #E 45 £ 2 35 & MAPK
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i AR A T B -1 (HIF-1) {5 538 145

3.6 Iy T RFEE O e A B0 B AR P 13405
55 PPI W) 2% v i1 A% 00 B DX B A X I 56 &R L 40 ) o
8-dimethoxy-2-phenyl-chromone . #{ 5 & R E .5
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WAL R B8 A R B R MR LA
B-AF S W A L KL R 1I3MMEA Y 50
AT TR, LIS B RE I W R ) 455
fE 7 (B 50 W] 52 1R 5 AR A R R 4G R /D
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Tablel Binding energy value of 13 compounds in Gupi Xiaoji decoction with core targets kcal-mol”
% AR

MAPK1 MAPKS MAPK14 JUN Aktl TP53
MOLO012250  7-hydroxy-5, 8-dimethoxy-2-phenyl-chromone -8.2 -9.0 -7.9 =57 -6.2 -6.4
MOL000173  #%: % (wogonin) -8.2 -9.4 -8.0 -5.4 -6.1 -6.5
MOLO000351 %% % (rhamnazin) -8.3 -9.4 -7.7 -53 -6.4 -7.3
MOL008206 35 il (moslosooflavone) -8.1 -9.6 -8.0 -5.7 -5.9 -6.6
MOL000354 5 [ 2% &K (isorhamnetin) -8.2 -9.1 -7.9 -5.4 -6.1 -7.1
MOL000378  7-O-methylisomucronulatol -6.9 -7.8 -7.8 =5.1 -5.9 -6.1
MOL000392 4 £ #% % (formononetin) -8.1 -9.7 -7.6 -5.7 -6.9 -6.6
MOL000417  EZ 5 i (calycosin) -8.3 -9.7 =75 =55 -6.7 -6.6
MOL000006 A J# %2 (luteolin) -8.6 -9.9 -8.4 -5.6 -6.4 -7.0
MOLO000098  #i % % (quercetin) -8.4 -9.7 -8.1 -5.5 -6.2 -7.1
MOL000422 1L %% ) (kaempferol) -8.1 -9.3 -8.0 -5.5 -6.1 -6.7
MOLO000358  B-#+ {if [ (B-sitosterol) -8.2 -10.4 -8.4 -5.3 -6.3 -6.0
MOLO002714 ¥ %1 (baicalein) -8.3 -9.2 -9.1 -5.6 -6.8 -6.7

3.7 [ G BUIR B 24 1 2% X GSDMD-N f 3 ik K&
YA N 4N B Y 25 R T LLE LR
Y13 1 GSDMD-N (& {6,585 ) 32 22 3 3K 43 A7 78 40 i
JEE I, VX-765 20 %¢ St 3¢ 1k B I a5 0 /b, b 25 4 B
IR L B 4240 GSDMD-N ik % VX-765 41
Hhno WK1,

3.8 [ G YH ARUVEK 1 24 i S 40 B SR f LDH B Y
B 2 AR BS , HepG2.2.15 41 Jifd B it LDH
HY RGN 25 R WL e 2. 45 R Al 45 01, VX-765 41 LDH

PR B 80, 5 24 1M 3K 4] LDH Bk B & T
oo BT RLARORT LA A i S A0 A T
S A i A 24, B ik LDH..

3.9 [ PG BLAR B 245 1 3% X B B o IL-18 . IL-18
BRI 5 a5 I K 4 R, VX-T65 411
IL-18 IL-1B Ay B T35 it 13 AR A B IR (P<0.01) , B
A 20 Ko 2 20 R T ¥ T i (P<0.01) o Ui B VX-
765 i i I £ TS 5 4> F Caspase-1 #4223k 410 1l
T HepG2.2.15 4 g £5 1= 19 & &, 5k 48 g IL-18 .
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DAPI

Merge

WA AR ;B VX-76541;C. BEA4L;D. hZ54 (K 21H)
EF1 ZEMEEFRAGMEI GSDMD-N TR E (5%, x200)

o - -

Fig. 1 Immunofluorescence staining of GSDMD-N in each group (IF,x200)

*2 ERHERRSAMENZHMAELDHMBRHE (F+5,0=3)

Table 2 Release amount of LDH in Gupi Xiaoji decoction plasma

(x+s,n=3) U-L"'
21 51 fiilEs LDH
2 A R A 82.67+2.52
VX-765 4 30 wmmol- L™ 74.33+4.04"
S| 30 wmmol-L"'+20% 88.33+3.21"
LRESEIE 20% 103.00+3.61"

TS as H AL R P<0.01 (R 3 A 41H])

IL- 18 B T3 £ />, T ] G 90 ARk 5% 24 1 3% ] D
3 HepG2.2.15 40 & A fE T, AT fi HepG2.2.15 4
MO BT IL-18 IL-18. WL 3.

£3 BEIMERRE MR IL-18 IL- 18R (F+s5,7=10)
Table 3 release of IL-18 and IL-18 in Gupi Xiaoji decoction (x+s,

n=10) ng- L'
2H 5 bk IL-18 IL-18
25 LK 2R 29.86+1.73 4.96+0.46
VX-76541 30 wmmol-L"' 16.7243.56"  2.35+0.20"
BRAU 30 pmmol-L'+20%  34.08+4.52"  7.05+0.36"
G| 20% 47.31£1.41Y  9.82+0.40"

3.10 [T AUER S 24 1 6 40 R v AR A AR R

KK B R fR 2 SR AT A, 2 9 R VX-765 ik

5, HepG2.2.15 41l iy # Caspase-1. GSDMD-N 5

28 05 0 0 5 2 AR (P<0.01) , 28 [ B Bk & 24

M 3% 4k ¥ 5, HepG2.2.15 40 g b Caspase-1.

GSDMD-N # [1 3% ik i #5 W 2 7 & (P<0.01) , % W]
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ﬂﬂﬁ{ﬁlm/ﬁ}/\/\%lﬂlﬁzjujjﬂ Caspase-1 [ £ H 3
, IF % S HepG2.2.15 41 i & = & 1=, I

%%4,!3323

F4 ERER

ik (x+s,n=3)

th& 25 M 3% 40 i B Caspase-1.GSDMD-NEZE B %k

Table 4 Expression levels of Caspase-1, GSDMD-N proteins in

Gupi Xiaoji decoction (¥+s,n=3)

Caspase-1 GSDMD-N
45 4t pass )

/B-actin /B-actin

75 LK 41 0.37+0.06 0.24+0.01
VX-76541 30 wmmol-L" 0.04+0.01" 0.02+0.01"
B4 30 wmmol+L"'+20% 0.48+0.05" 0.34+0.02"
gl 20% 0.69:0.05" 0.55+0.06"

55 kDa

Caspase-]1 #——N S S 10 kDa

—  — 35 kDa
25 kDa

pracin. G W _—— O
A B C D

B2 EMHERREANRAMETHXEANRERK
Fig. 2 Electrophoresis of pyroptosis-related protein in Gupi

GADMD-N  t— -

Xiaoji decoction
4 itit

20 M A TR e R MM T i — T A AR Y
PEFE T, 2 I A 40 M AN BT ik K T 2 A L PR L
UM N AR % /NAE H pro-Caspase-1 5
5 2 3 91 3% 44 (NLRP1,NLRP3 .NLRC4 . AIM2) i
of TR oG RE BE A 1 (ASC) A ML .
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Caspase J& — 2K B A ML A1 T 40 M B b &%
P b R 1) R 4% 2 IR B 1 /K ff I , o Caspase-1/4/
S/ FEEEAMAET ML, W EE A Ak
T2 OB RN 4r F, & Y AN 25 GSDMs H: R A 6
4>, GSDMA ,GSDMB, GSDMC,GSDMD , GSDME
I DFNB59. 4 M £ T 1Y A AE OB T R 1R 21 e R 4
fifi (Caspase) il GSDMs & H K% , # i 1 1Y) Caspase
1% GSDMs 85 11, B 5t N I 45 449 46, 32 45 #) k
A AR ITAE A ML AT AL, B M2 35 T 1) 2
o, Em kAR K EEMMpEERER ., Hir, B
GSDMD i T £ T 1 LI b 55 BT A, 3 2t 40 i £
-SRI A T B & BE R 9% E PR 1 f £
Bifi 2 JE F2 N7, A i DA R A0 B A T — b R ML
T A2 2 i 11 & A 0 g 1o VA b, AR M 1
FE T O 0300 e i ) 22 gk B T L5 R 5 K Y
PO 1 P A S E W AT 2 ) R AL e I
FA AT L | it 98 A DA O T e A T e AR AT 1 A
HyERE LR A WY R B M — R IE
LRGP NBUR -5 45 G 1) h Z R/
R PN, JE A i A B, SR e B R B — /N o
A A T AR DA AR N, 3 i A
JEE TP B8, 3E T TS 5 OK Y T 4 B B i R A 9 I
AR £ R R e U O e R = Sl T RS 1 T A
PRL a4 R0 175 5 e A B A T R 25 ) T R
R JREIE BB R A R IR YT R

“E EIE AR R A 4 BRI A s 2 B
5% B B )& 5 e 26 B W 5% D0 HOR B0 1A BAIR T
Ja 0 Il R 28058 Ty, DAY A 17 Ay R O I, A f
MR AR R S 2 AT E S ANS
B 2 HRRR ZHR YRR BEA
S Z2 P e R 05 M R A3 o RS2 BE AR ST R [
IV FRUVEK e A 8 TR A BT B R B B8 T T o 0 1Y
JH T B MESE P E . AHESE 3L T Caspase-1
A 10 20 B AR T A ) 2 2 B O A A ) T AT
BUAR h A] BE 48 n) I8 #58 Caspase-1 A9 6 4~ 3 A, Bl
MAPK1 .MAPKS8 . MAPK14 Aktl JUN.TP53, I i&
B DR 357 5 e A0 A B B B B D) AH DG 1 B [
o v AR AT BE A o 98 #2 Caspase-1 4T 5 Y AE T2k 3D
il JHF 98 40 0 1 3 5 RN RS o 0 X B R B i
13 Fl % 76 1L & % , Bl 7-hydroxy-5, 8-dimethoxy-2-
phenyl-chromone . # % & A FR S5 Wl 7 W
2 ¥ # | 7-O-methylisomucronulatol \ T2 A #£ 8 K | &
P LI R SN 18 S U N R R T
% 5 PP 28 v 9 4% 0 B0 i B X0 6 &, B0

X 3 V43 AT RE AE [ BT AR 4% Caspase-1 Y
R AR Pl EEAE R . H AR 2K AT Y TPS3 LA
il 98 40 B 1 3 9 ) 8 55 TR T Caspase-1 %F
i 2 AR AT P AR A /N B AR R R i T g
11 25 i)y 7] /F F T Caspase-1 #H 5 1Y 4 i /MK 7= A fif
Z ARy F DA AE 22 0 4 AR 1 ik Je s, itk —
Al it GO Py BEH &£ 3 B & B, 1% U5 X Caspase-1 [
A 9V AT R 5 Ak N U R I R OR AR AN R L 5
PR i 45 5 55 A %, KEGG 18 % & 48 3B & B, i 5 Xt
Caspase-1 9 I ¥ /E H ¥ J #) MAPK .NF-«B . p53.
HIF-1 5545 5l 6 o W28 25 302 5 0y F X 45 L 3R
PH [ 197 FRAR X Caspase-1 B W EEAEH , H b A
S JR T AR Hh S 36, SR FH 1R R PR A B 24 1 2% %)
JIF988 HepG2.2.15 40 Jf #E 47 - T, 25 2R 3 WY [T /9L 3 AR
IR E 25103 1R Caspase-1 (923K , 3% il HepG2.2.15
4 i B [ GSDMD & 11 /Y 43 fi 0 &1, N i =
HepG2.2. 154l fld A AEFET

LR b AR 5T R FH I 4% 2 B 22 K oy X B2
e AR 38 M rp 25 52 07 1 BLTE BV b A 13 NI AR A
AW REAE T 6 A0 B L N, V5 B 22 i 4t i g
e K A5 Sl #, AT 35 Caspase-1, 3 T W 2542
T Z oy 2 ML 208 BT AR R L . RS
S0 I S [ 99 AR BE 5 S I HepG2.2.15 41 fiEg
K Caspase-1 - ST,
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