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Exploration of Natural Pharmaceutical Components for Sequelae of Pelvic Inflammatory Disease
of Damp-Heat Accumulation Type from the Perspective of Pyroptosis*

LONG Xi'?, LIN Jie* (1. College of Traditional Chinese Medicine, Hunan University of Chinese
Medicine, Changsha 410208, China; 2. Dept. of Gynecology and Obstetrics, the First Affiliated
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ABSTRACT OBJECTIVE: To explore the natural pharmaceutical components for the treatment of sequelae of pelvic
inflammatory disease ( SPID ) of damp-heat accumulation type from the perspective of cell pyroptosis through
bioinformatics and molecular docking technology, so as to probe into new ideas for the treatment of SPID of damp-heat
accumulation type and research and development of new drugs. METHODS: Data related to SPID that met the
screening conditions was retrieved through GEO database, and differential expression targets of SPID were obtained by
limma differential analysis after summarization. Through the GeneCards platform, the main and secondary symptoms of
SPID of damp-heat accumulation type were searched as keywords, and the targets of damp-heat accumulation type were
obtained. CNKI, Wanfang Data and PubMed were used to find targets related to cell pyroptosis. The three were
combined and intersected to obtain targets for SPID of damp-heat accumulation type associated with cell pyroptosis.
CMap platform was used to calculate and analyze the obtained targets to obtain natural drug small molecules, and the
natural drugs derived from natural drug small molecules were found through Traditional Chinese Medicine Systems
Pharmacology Database and Analysis Platform, and finally the molecular docking verification was carried out.
RESULTS; GSE165004 dataset was screened out from GEO database, and 3 073 targets were obtained after limma
differential analysis. A total of 33 targets related to pyroptosis were collected. Four targets were obtained by combining

and intersecting the cell pyroptosis and differential expression targets for SPID of damp-heat accumulation type, namely
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interleukin 18 (I1L-18), CASP9, CASP5 and NLRP3. Results of CMap database showed that small molecule compounds
of natural medicines such as Camptothecin, berberine, ellipticine, Acacetin and Apigenin had high negative correlation
and could form good molecular docking with the targets obtained by analysis. CONCLUSIONS: Through the results of

bioinformatics and molecular docking, Acacetin and Apigenin may become the key small molecules of natural medicines

for the treatment of SPID of damp-heat accumulation type, which opens up a new direction for the research of SPID

medicines and provides some reference for the research and development of new drugs.

KEYWORDS Sequelae of pelvic inflammatory disease; Pyroptosis; Damp-heat accumulation type; Natural phar-

maceutical components; Bioinformatics
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Tab 1 Cell pyroptosis-related targets

F HeH TR JEH 2k

1 AIM2 absent in melanoma 2

2 CASP1 cysteine-aspartic acid protease-1

3 CASP3 cysteine-aspartic acid protease-3

4 CASP4 cysteine-aspartic acid protease-4

5 CASPs5 cysteine-aspartic acid protease-3

6 CASP6 cysteine-aspartic acid protease-6

1 CASP8 cysteine-aspartic acid protease-8

8 CASP9 cysteine-aspartic acid protease-9

9 ELANE elastase, neutrophil expressed

10 GPX4 glutathione peroxidase 4

11 GSDMA gasdermin A

12 GSDMB gasdermin B

13 GSDMC gasdermin C

14 GSDMD gasdermin D

15 GSDME gasdermin E

16 IL-18 interleukin 18

17 IL-1B interleukin 1 beta

18 1.6 interleukin 6

19 NLRC4 NLR family CARD domain containing 4
20 NLRP1 NIR family pyrin domain containing 1
21 NLRP2 NLR family pyrin domain containing 2
2 NLRP3 NIR family pyrin domain containing 3
23 NLRP6 NLR family pyrin domain containing 6
24 NLRP7 NLR family pyrin domain containing 7
25 NODI1 nucleotide hinding oligomerization domain containing 1
26 NOD2 nucleotide binding oligomerization domain containing 2
27 PJVK pejvakin/deafness, autosomal recessive 59
28 PLCGL phospholipase C gamma 1

29 PRKACA protein kinase cAMP-activated catalytic subunit alpha
30 PYCARD PYD and CARD domain containing

31 SCAF11 SR-related CTD associated factor 11

32 TIRAP TIR domain containing adaptor protein
33 TNF tumor necrosis factor
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Tab 2 CMap database calculation of potential natural pharmaceutical components for cell pyroxeposis-related

SPID of damp-heat accumulation type

LA S By e =Yty AFR nfE Score P KK
Y
p-9.  p=q ,5;»0 VR
TNET berberine io? oo OHb q‘) CooH gNO, 336.4 0. 683 0.004 40 B S AR 12
o=q
o
' |
B ellipticine @W ) CiH1N, 24632 -0.643  0.00722 iy
v
o
< <
SAWE acacetin -‘p{}% C16H 205 284.26 -0.527 0.01277 WHEEE AU AR T B BRI 21
P-4
WA IR harman CoH N, 182.22 -0. 608 0.014 56 it B G BR
Lt helveticoside CaoH 200 534.6 -0.309 0.023 76 BT
‘ o
o 90
H camptothecin /OO’O\O‘.Q - CpoH N,0,4 348.4 -0.748 0.026 06 RE
»-¢
b RS A
T PH bicuculline %ﬂdp'%o Qo., CyoH,,NOg 367.4 -0.368 0.028 94 T A ERL EHR
Ol
33 apigenin Cy5H,05 270,24 -0.550 0.04790  FB 5i5 WMHEFR (B #5 F S HEE 2 M
3 itie AGVRA RSB FE SPID IR R KB h 414 T 4k

SPID 2 R B F 1% WA i — 2% B , 2 R &L
FRIGIT AR T LR AR ORI R LAV A 25 R
W, L A A AR T 5 IR AR 2R 457 SPID L [m] iy F k40 ST
B 7 FEEARRAR 2GR 43, 5 AT SPID WYRYT 1 AT

AW S AEYE B AT 1 A M AR T S 2 4
SPID (3L R %0 5 4 11-18 .CASP9 ,CASP5 Fll NLRP3, IL-18 %
JE/NMA NLRP3 7E & K@M REMBR G HEEH R . HER
AEUST R A ik, NLRP3 A] i HL R Ui 9 4R 0 I F TL-18
BRI A A P Ak A BF 98 WT, CASPS w5 i
HJKY) GSDMD -2 AL T, T 40 A 1] 42 ol 5 i /MA AR
PR S DR 09 430, 1 B 0 B A AR IMA A T A
BaEpet , BAETIE A, BEE 1L-18 MK AT,
TR AN A AR AT BRI A0 M ORT E  BE R R I (R S
BOE Z AN M R AR T AR T, T 0 B A5 1 1 R R N, R

P EBE 2SN S0 2023 AR5 23 55 12 )

PR RS I JEAE 1) S SR TR, 22 ph 4 A A 98 0 T ) R o
B, PRGNS IZ R, R B0 2O 4 g
SE 3 B B I JAE BN T S R I L SRS i T LA A
2% SPID 14 8 , e fifk S I A TEAEAR

8 T B A5 S i PO S 0T, AR R AR 25 1o
A /NBERR BB B R W IR T AT A e A
FEPHRAT S EE 8 B, /INBERRUR AT T2 R MG e 10 1 A
M2, 2 WNBGE BRSSO s 25 PR, A TSR
W, /N BE B T 38 o T 950 NLPR3 17 400 i o BE 09 4 e S K
AR LA PR RS TR A ZARSEBUR] AR R
W TEH B y- 2R TR A 32 MRS B T 22 i OG5 1 48
SE BB IR B BUA IR M LR A DAL AR e, B
PREFFTER I, H X 2B 9 E R A7 400 14 R 222 A AR i 2
HATZEYE R B-R AL &1, BF 58 R WL T % 4%

Evaluation and analysis of drug-use in hospitals of China 2023 Vol. 23 No. 12 -1443-



Berberinef§; } X} CASPSIE
SHERR: -5.45 klimol

Acacetinfi RIS S
SHERER: -3.60 kImol

Camptothecing, 5 A HCASPSR A
62 kIimol
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D E
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Apigeninii ARHECASPSREA
SHERR: -3.97 kIimol

A, /NEEBE S CASP5 (454 HE-5. 45 kJ/mol) ;B. & B W E 5 IL-18( 454 HE-3. 60 kJ/mol) ;C. BT 5 CASPI(Z54HE-3. 34 kJ/mol) ;
D. EMHS CASPS(Z5 4 fiE-4. 62 kJ/mol) s E. faf (bt FHI%5 CASPS (454 fiE-4. 53 kJ/mol) ;F. 2R 5 CASPS( 454 HE-3. 97 kJ/mol) ,
A. berberine with CASP5 ( binding energy —5. 45 kJ/mol) ; B. acacetin with IL-18 ( binding energy —3. 60 kJ/mol ) ;

C. helveticoside with CASP9 ( binding energy —3. 34 kJ/mol) ; D. camptothecin with CASP5 ( binding energy —4. 62 kJ/mol) ;

E. bicuculline with CASP5 ( binding energy —4. 53 kJ/mol) ; F. apigenin with CASP5 ( binding energy —3. 97 kJ/mol).
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Fig 4 Docking site and docking energy of each component and key target
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