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Abstract

Objective: To explore the potential mechanism and pharmacodynamic substances of Huangqin-Tang
decoction in the treatment of bacterial infection. Methods: A target gene set and active compounds of
Huangqin-Tang decoction against bacterial infection were obtained using the Traditional Chinese
Medicine Systems Pharmacology database (TCMSP) and GeneCards databases. STRING database was
utilized for Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) enrichment
analysis. The compounds-targets network, compounds-targets-pathways network (C-T-P) and pro-
teins-proteins interaction (PPI) network were constructed using Cytoscape 3.8.3 software. Molecular
docking was performed to visualize the patterns of interactions between the core compounds and key
target. Bacteriostatic experiment in vitro was performed to verify the antibacterial activity of core
compounds screened. Result: 43 potential targets and 11 active compounds of Huangqin-Tang decoc-
tion in treatment of bacterial infection were screened. Network analysis indicated that quercetin,
kaempferol, wogonin, and beta-carotene may act on 4 core targets, which were TNF, JUN, IL6 and
CASP3, and Toll-like Receptor, NOD-like receptor, NF-kappa B, and RIG-I-like receptor signaling
pathway and other pathways played a role in anti-bacterial infection. The molecular docking result
showed that the key targets had high binding affinity with four core compounds of Huangqin-Tang
decoction. In vitro bacteriostatic experimental verified that quercetin, kaempferol had good an-
ti-inflammatory effect. Conclusion: The network pharmacological strategy integrates molecular
docking and bacteriostatic experiment in vitro to reveal the therapeutic effect and potential me-
chanism of Huangqin-Tang decoction on bacterial infection, which could provide the way to develop
new combination medicines for bacterial infection.
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1. 51§

BEEPUAE RIS AT, AR 24 P ) R @™ B . AT, H 2 5] B R A 2 R 70
FINBET:, EAMEAEE ], vk 2] 2050 4EAET NBORA 2] 1000 F3[1] [2]. Pk, HrAHim 54 mt kia
TEREE. RAPEAWE T RAAR RN NG =L 250 DL 2 8 R A 2. Hp, &
il (iFwR) RIS ATT, RIES. AT HERDCRIUBRZGM AR, BAPRMAE. EHREFR
LINR(3]. EHEFLRIE, HEERAPEPURE . PR UOERE A RESIEM[4], BN EEREY
AJE TR, B A NF-xBp6s i&1L, /> TNF-a FIRTHIE E2 (PGE2)% 4 i IH 73Rk KA s
filR 4 9 R R ASREIRAS[5]. HEBA AR A IEHVIEE. SRS ER, mMAENEEEHEEEN
YA 3 C\ YR E SRy, BRI A FRIL e 3G 5 ST D)6] [7]. J5 AIEC A 0 A “
FfEfl” , SRR, BB TEZ, AA. K& HESETEY, {249 M, 3t
[F R LR R o P A il [B 8 A4 P AN B SIS I 0 R B, 3551 S AR =Pkt 50 il B0 i 35H
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BUFREAE R, MBUREVD TR . RRATE . KA R SR ERE . SRR RS ARSI
TR %70 % L 2 NPRVE R AT R R, I se 25 fe i 2 3R M s I8 1 IL-2 1 i, fresdt
WUA GRS TR S, SEmPUARRI R, X NIERZ SR 25 K AT B R 2 — 2 MM 28 56, 3R
IR B (R 1 P« B [LOTA FH W 4 25 B 2 A1 AR B AR 1 3 5ia T st M 4l i R K/ AL
i, RS SR R TR B RIA S . IAWEERY, S B DY R AR AR G AR 1
SRR R B PU s R, BA R H T 257 77 -

PIZE G2 25 5 RGUEN Y 2B ST BRI N, Tl RGRTR “245%) - $EA
- B MEBIRRAYERIRNR R, BB RIS, LRGN, BEERah a2 s
Y. ZHER I FEAE R B0Rs ML) AT SRS IR, e S 25 B0E . 70 T XHEROR AR
SR SENG, PRI BT R AR o AR B, O RPUE 25 AT R SRR 2%

2. R %
21. BEZMT RBRYEE

I 2 R G 2B A HE PE S 43 HTF 6 (TCMSP) (https://temspw.com/) 73 5l i 28 35537 Hh Uk o 245 (1)
W gy, I I IRAP0F F EE (OB > 30%) A Z5 0 ARAUE(DL > 0.18) IUFREXTG 22 B BEAT HI 7, 2
S I O B . 1 AR AR R P (OB RN 25 W AR AL (DIL) A2 0 38 375 1k 1k 0 () B L 25 5h 24 S 40
[12]F I, M TCMSP H#s e o 48 R %% Pk il 43 IO AH G HE 5, 2 BRE B4 S5 B Uniprot %4 22
(https://www.uniprot.org/) % 8 s HEATIERE, 13 BIRBFF 5.

2.2. BEZHAERRNERIRE

Pl “anti-bacterial infection” Jy2<##in], 7& GeneCards #{#f F (https://www.genecards.org/, ver. 4.9.0)7
SRELHTAH B G A OGHE i, FREREL “AHRME $0” FERTITT 400 AN 5555 55537 36 4R B 43 (1 3 SR
0, RIS DU I T AR #E A . A Cytoscape V3.8.2 (http://www.cytoscape.org) # i b 54 - 4L
RIS, BTG I s SIS R R AR R R

23. KREFARRRNERTIEPPI)NEHE

M & B BAEMSIR SR S SR M A EAE R, AN Lt “3HE% 7 Ju “Mmsae” m
WO o KBS DU B B VB AR R R 5 5N STRING %¥s /% (https://string-db.org/, ver. 11.0), F#
JBWE N “Homo sapiens” . NLRIERHMR, &EABAET S KT55T 0.400, MIBR=ECE ARG F#E TSV X
. 4k, 7E Cytoscape V3.8.2 SN TSV SCPF, 4l 81 — & A HLAEFH (PP LRI, IR F 440
N HHEE cytoHubba #4720 4T, HR4E Degree 1B 57514675 1) 3 %57 470 40 B SR G RO A 0o 8 A5

2.4. GO #1 KEGG E&E4#

N HE— RN G DU G PR AL, REfERE mm O STRING #iaf, #E4T GO AWl s
M KEGG 5 5l Bt &= 270 . HR4E P (A < 0.05 $&HUAT 20 2645 Rt AT I A4k .

25 AW - B - BEMEHNAE

45 KEGG & M4 R, F P < 0.05 [T 60 2&(5 5k Hib L5 DL E S A% O SN
Cytoscape V3.8.2 1, i [V AL&W) - 4EAL - HEAMIZR &, 200 7SRl TEVE RO A B A TLAE
IR R R 2536 40 20 47 cytoHubba, ™ B AZOHE RI[13], 55 PPI W44 i i HY (A% 8 RIS
&, BRI TR YT A0 AL SR T
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2.6. DFRIE

K 73 1 R 5 BOR AR R A ) 5% B 4 S AT A O By 18] AR EAE R & . T PDB K4l
(https://www.rcsb.org) Fil TCMSP %icdfs i H 70 71 T 8 82 1 32 44 1Y) 3D S di 45 H AN 7 1 FE A 4544 - A1 PyRx
BAFIIR KA 2 A KK o R RS, JFd i B H2 77 20 RMSD < 2.0 A i i & 1) Be 2 4t
M[14]. 25, 1E linux 24T, FH] AutoDock vina #/FREE P 7 7 Bo ik 5 8 A B 32 AR 3EAT X 4%2[15], JF
HIF Pymol Bt o 1225 AT T M4 AR 2 .

2.7. MBS

271 k&Y
) FH I 2% 2 322 003 T B R T H 3 AN B AL S D HEAT IR AN B S236 . LS WIHE 15 B E 1,

Table 1. Compound information
1 HEPYHEXER

Mol ID 45 CAS A sl EEVa I
MOL000098 Wit B = 117-39-5 AR IRAl DMSO g AR AE AL BB AT BR A A
MOL000422 £ 520-18-3 AR IR DMSO g E AR AR TR A A
MOL000173 WHEE R 632-85-9 AR IEAl DMSO iEE AR A TR A A

2.7.2. E#k

R AH SRR, P8 4 B 0 B AT BR TR (ATCC29213) 1E RSB X % % A ik i B PR HE B £ )
2 R IEH, T80 CH M

2.7.3. XE5RFH

LI AX B8 ELHE B TR P (Practum124-1CN, |7 N iR MR G R A ) FHRRE S 2875 K H 8
(Ix-b50l, HNEEFRET REARAF). HERFEFMAIYB-66, FUFERIEETEHMARAR). HERER
(SHZ-82A, ‘i MM & IkEIEA S HER R A ). #8i% LIE G (LHG-3_G-F8, JMFERIH I LR E[SEARE
PR 2] EghRi% (168-1130 iMark, BIO-RAD A m]). # i #{:(469465, DragonMed) . 4f 5% 7= 11(90 x 15 mm,
s Z AR R A A]) . 96 FLAR(FHE LE v 8 AWk A PR A7) 55 . S iR e dE e Bk (7 rall, Bl
#HERA AT ) BRI T4l, A BE AR AR AR SRR (ral, R AR
F) S P al, REEDE AR ). HIETEK DMSO (i, REEH AL A BR A )
WRYEOrihal, bl AL EIRAF).

2.7.4. BHIEST

RYET WU BI4, K 2.5 g BERERY. 5.0 g (0% 2. 5.0 g NaCl Al 100 mL Z&M/K iR T 250 mL 4TS
i, 4% LB (Luria-Bertani) i Akt 7235 [16] . K 4 €08 & BR B B T B M [ A5 92 48 b, 37°CREFRd
W, ARIGHG A HTEE T LB (Luria-Bertani) AR 25k, F 37°C. 180 rpm 2R IR3% 55 9% 4~6 h £
R A 1 x 10° CFUIML, 677 T 4'CUKAE R4 H .
2.75. LEMBEERNHIE

4 0.01 g thEWI(MH R 2 L= Ey . DU S E) /0 AN 5 mL 1) DMSO H, $ift-# g 15 2] 2000 pug/mL
IR, T = IRRAT
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2.7.6. MIC BYE

R A 1 R AN S 06 25 A e B 23 (CLSI) AR RS » SR FH XU Rz B B 1200 5 5 ARAM R VR B (MIC) [17] T 17 55 2
7£ 96 FLAR B LB W R JERAS BN [A) ¢ 5 (1000.00. 500.00. 250.00. 125.00. 62.50. 31.25. 15.63.
7.82 gImL) I AN ARG K SRR (100 pL/FL) 4 o8 038 4 BR B $ Rl T3k 96 FLAR . T3 A
Vo R R VR T ER A B A SIE L, WCR IR VD AR A BA X B . BT BB 2 100 uL MR YD
A +100 uL LB K 7R3, BIPEXT R 100 pL %77 + 100 uL LBy fRK: 775, =5 (Xt i41h 100 pL
YA + 100 puL LB ¥R AL . e, B 96 FLARTE 37°C FH5% 18 /M, M4,

2.7.7. AIEEERARE

FI B RGP ARFT FLE 5 82 Wit 4 38 (R A BR B (I FH o SR 8 4T FL AR 7E VR 36 B R ) B IR
W EXIEHT =41, FLIEEE KT 20 mm, K 50 pL 29N NALA, ffE B 37 CHRIR R F-46 5 9% 18
h JEMERER. - NAMRE-AEELE. AR RRES - MIEBNERS, HRMEER
KT 20 mm AR 15~19 mm Jym UK, 10~14 mm N E UK, 10 mm LR G BUR 18]

3. &R
3.1 BEZEVRS RIEFARA

f4E TCMSP £, LA B0 170 sy, HApsiss 36 ANesr, HH 92 Mgy, 408 29
ANESY, AR 13 Ny . HEERAT 2834 MAHOGHE S, EHFRE AR MBERNERE, RARE “EHE5m
BRI B 173 ANEE

32. REFMAERLNEERLR

TG I 173 AN S U YR ET 400 /MR SURBRSRT , I H BRI B BRI G ) 43 AN
TESE R, 5 1 iR, FIF Cytoscape V3.8.2 BAF AT AIETERE sl 5L G MMM R R, R TE 2
. RS cytoHubba ) MCC 532, K IUHE Z(M1). ILEREH(M2). IR (M3). p-HAE N (M4).
& A 1EE (MB) R % 2 (M)A i (1) Degree i, NREEMERN Y. HXSEIT % 2.

Disease

Figure 1. Venn diagram of coincidence target between drug and disease
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Figure 2. Compounds-targets network
2. L&Y - BEMEE

Table 2. Related parameters of key compounds in the compound-target network

2. WaY - BRMEPXBUSYNELSH

No Mol ID wEW Degree Betweenness Origin
M1 MOL000098 Wit & 31 0.55688380 HE
M2 MOL000422 Lz 18 0.17789715 HAj
M3 MOL000173 PSR 12 0.05922280 H
M4 MOL002773 B MR 11 0.10606350 KA
M5 MOL001689 EHE 10 0.06623854 I
M6 MOL002714 BHR 9 0.05781693 HE

3.3. PPl L& 4 #h

7E STRING Mk i AN 43 MRS, MR E A BAEE 2 KT T 0.400 $2HUs . ¥ TSV 30/
N CytoscapeV3.8.2 i, #EEN - HALAEML, W 3 fin. RIEMNESITERER, HH 434
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565, 508 2k, FIFFEME cytoHubba #) MCC FyEMF 7t & BSE 11 /M FE S ) Degree {5 KT 30, 437
A PTGS2. IL6. ALB. CCL2. VEGFA. TNF. CASP3. JUN. ICAM1. PPARG #l HIF1A.

CD14 CYP3A4CYP2C9

Figure 3. PPI interaction network of potential targets
3. BTEIEREE SR PPI 4E[E

3.4.GO 1 KEGG E&E4#r

Wit GO FHEMNIFE 410 2% H, 4% p<0.05, ik HHE4SERTN 182 446 H, Ho s 112 %
AW FE(BP). 49 257> T IIRE(MF) A 21 25417 (CC), 3 12 B e 4R i . 25 AT 20 2% AT WIALAL,
WE 4@)~C) . AV EEA4E inflammatory response. response to drug. positive regulation of
transcription from RNA polymerase Il promoter. positive regulation of transcription 1 DNA-templated, =%
5 G S AN Bl 5 A ORI PERE 258 RELA, IKBKB Al TNF. A:#3fi 32 598 ) identical protein
binding. protein binding. protein heterodimerization activity.enzyme binding. protein homodimerization activity
Al transcription factor binding, #5SEE#E £ JUN, CAV1, HIF1A, TNF, and PTGS2 %5 . 4Hfi 7 & %4>
BrR B, TEAENE I 5 3 B0 A5 7E cytosol, nucleus, cytoplasm, nucleoplasm, extracellular space Z&#54i7 .
KEGG 7 #rai R IR, 43 MEAERL R EES S 75 il (p < 0.05), 4E TNF {5 5i@#. Toll #2445
I . NOD FESZIA15 Sl . NF-kappa B 5 5 il B Al RIG-1 #3245 5l % 45 . 1T 20 ZRid s a0 4(d)
Firom o Hodr, TNF 5 58 i 5 295 & TNF, RELA, MAPK10, I1L6 fl IKBKB 45 17 /™M #E 1 . MAPK10, IKBKB,
CXCL10, IL6 F1 JUN &5 12 MHE R FEAE T Toll #2445 5@ 1% . NOD FEZ IS S ilik 3 2 & 10
AP, 1 MAPK10, NFKBIA, IKBKB, IL6 1 MAPKS8 4. NF-kappa B {5 5% 154 & NFKBIA,
IKBKB, VCAML, BCL2 11 CD14 % 10 /M4l 5. MAPK10, NFKBIA, IKBKB, CXCL10 f1 MAPKS8 % 8 4
R EEMEMT RIG FE2AE Tl AT FRA RE S I RGN 2 A SN
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Figure 4. (a) Biological Processes (BP); (b) Molecular Function (MF); (c) Cellular Compounds (CC) analysis of potential

targets; (d) KEGG analysis of potential targets
B 4. BEESH(QEMIIZ(BP), (b) 2FINEEMF), (c) LM (CC)F LK () KEGG 74

3.5. C-T-P M5 4h
KH 4 Fphzy, 11 ANEYEAREY), 43 ANEAESE s DL R P B /BRI AT 60 S5l R @ &4 - #
i~ JE R 25 (] 5) o IR 5 AT AT, IS A 129 AN AR 633 4532 . LARE 55 Degree {H KM 4% Degree

iy

PPARG PTGS2
patiway ALOX5 /| CTNNB1

VCAM1 HIF-1 sig]

SRS CICENESD

ancer cxcL2
pathway  (FASLG

Lo CYP3A4 ceL2

Wt sngr.palhway
HIF-6 slg. pathway
IRF1
sis
PI3K-Akt s.g pathway il
- @
NOD-like r‘vr signaling
R

‘
|

@

IS BIRCS
i ,

|

‘

Wanrw
SE

Pathw: -ancer

S
b Type Il dl‘ mellitus

-erpes s. infection
CAVA TNF s\gr‘pathway

>

p: EGF
HIF-7 s\g. pathway Sphingol gnaling
NFE2L2 ADIPOQ 2
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Figure 5. Compounds-Targets-Pathway network
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SERMERI P bR E, it 11 Me0EE R, 43508 RELA, TNF, IKBKB, MAPK10, MAPKS, NFKBIA,
JUN, IL6, CASP3, BCL2 fil CCND1, 4435 PPI M4 B H (i D #E S BUC BE, Be A5 238 25 i b an i
TRYLI 4 ANOCEREN A, RIS Z P40 B I B R BRI E LA (R R LR HER)
YEF T RBEEE SU(TNF. IL6. JUN. CASP3)FI TNF {5 5 i Toll FE324R1E 5% NOD #3244 15 5 il
946 2 T S T S

3.6. HFXIIE

FIH Autodock vina BN 35 2517 BT AN B BSR4 A SSBEEE S (TNF. JUN. IL6. CASP3)5 54N
PEAL S AT L, R HA BAER . M\ PDB il FE i 2 JF T 3045 3] 4 S OCHERE AU 32 R R 1 3L
451y, 4358 3 kme (TNF), 2h96 (JUN), 6ae3 (IL6)A1 2xyp (CASP3). &l 6 Jy4r X432 1w Ak 45 SR A
FASCH VRIS B A0 T35 3 vho BE NN T X3 B M 45 & B 45/ -5 keal-mol ™, i B0 5 54L&
BA—wMEEME, HEGREK, MHEsaBiae19]. RIEs PSR MaeEn 5, TNF 555
B4 MEEYI(ML. M2, M3, MB) B A RIFISEM 1. Wl 6 Fin, M1 5 3kme 248 H LR
ANFIEFRIEIE THR 347 (2.0 A)F1 TYR 436 (2.1 A)LL H 4815 K B 1 Fase X (1 6 /2 F) . M2
5 THR 347 /. 7 —A H @i fase g5 &, KN 2.1A (B 6 4 L). M3 LABKIEM 7 Xk e e T
3kme #1 i1 THR 347, PRO437. ILE 438. VAL402. LEU 348. VAL434. HIS 405. TYR 436. GLU406
FIGLY 346 55 2 JE TR Hk I W () e s v M 1 48 R (151 6 2 F). M5 55 3kme H1# GLY 349, LEU350.
HIS 409. HIS 415, HIS405. THR 347. LEU 348. PRO 437. VAL 402 Al LEU 401 3L &5 /K A HAE
R LAY R E I M5-3kme R E(1E 6 4 F). UL g5 R — PR TS 7T 4 M a L FREH
TR R A, MR BT H 1. A, MR RS TNF A Sm g GoRm ), HxsnesE
Bf&, ~-8.9 kcal/mol.

by M1-3kme EE4); A by M3-3kme E&Y); 2Ry M2-3kme H&E); 4R M5-3kme 5.

Figure 6. Molecular docking between the four active ingredients and protein 3kmc (encoded by TNF)
6. Z4EH 3kme (TNF)5 4 NEMRK 53 EH 57 F X R LE
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Table 3. Docking score of active compounds with key targets of Huangqin-Tang decoction

*® 3. BEAEMRS SR BERNIHED T

Wi %53 #i (keal/mol)
ST
IL6 (6ae3) TNF (3kmc) CASP3 (2xyp) JUN(2h96)
JC 4 -8.3 —6.9 -4.5 -7.0
M1 -7.8 -8.9 -5.6 -7.9
M2 -8.2 -8.4 -5.8 =75
M3 -8.0 -8.2 -5.6 -8.0
M4 -75 -3.2 -3.7 -7.2
M5 -85 -8.1 -5.6 -8.0

3.7. {kSMIDEISCIE 54

3.7.1. MIC RELR I

FAZGHUE SIS0 1045 SR U =] 7 iz o R R AR NI BRI 58 A B 00t <o €00 1 6 R A 1) e NV RT AR B2
(MIC), Z5RHIT-3 4o FRPIVD R (FHEXS B X <65 0 (0 I &1 3K (19 MIC 4 0.98 pg/mL, #iz (ML), (L=
(M2)FII %5 R (M3) 73 A1) 62.50 pg/mL 31.25 pg/mL A1 1000.00 pg/ml. 17 4 TT%0, 1l Z8@yst 43 (03
HIERBEAAMGIE B, FLUGRM B 2= SEaR gl Rt — R T 4 2B 27 RN 2 R B T FEE

quercetin . wogonin

ampferol

A

e eSSBS
WM-M"V)‘%“ RO
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Figure 7. (a) Single drug bacteriostasis experiment; (b) Control experiment
7.(a) BAHMELL; (b) MEREW

Table 4. The MIC of compound molecules
T4 HAEMDTFHIMICE

. WAV I BE (ng/mL)
EHEST
1000.00 500.00 250.00 125.00 62.50 31.25 15.63 7.82
i s 2 - - - - - g + +
1IES - - - - - - + +
WA - + + + + + + +
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3.7.2. EHMIEREER TR

PP B S IR AR S BRI 5 From. B2 S0 45 J R I BH 0 A T VD B I B2 A 16.90 +
0.64, it Bz Z A0 1L 23 (M ELA2 20 508 17.50 £ 0.82 mm, 17.33 + 0.54 mm, & B 4 38 (03 4 BR 1A X Bk
2y FERUR . I SR TIVD EXT L, 20 2 B P A PR 2 P (W 3R LU T ) o 4 B € 2 IR TR A
ERNHIER . SATIE SER VD BB, I AR A BT, BUREE i e 5 s b U,
RS T2 SRR Vb B RIS PUE H AT L.

Table 5. Inhibitory diameter of single and combination drug
F= 5 RAHNMKAERANIIEEER

82} Wt i 24
AL M1+ M2+ M3+
CTR VR N . N N N .
IR M1 M2 M3 HHEDE KRR
hEe /7\
il )E{I 16.90+0.64 17.50+0.82 17.33+£0.54 - 12.20 £0.82 14.60 £ 1.20 10.10 £1.19
4. #Hg

LT, 20 S e 2 0 i 5 25 I A B P A R 2 P AR 3 i, b S s e i) et I 2 184
Tk 2 2050 4, AR B GSRE RO N RFE T R BRI [20] [21]. DAL, R —FRHT B AP0 2540 (F
BAEREER . BEHFEEBAES, R, KEUKLAATUF RS 4R, BAFERER, FrbikmEEs)
o #cE, WEPTEMRERE, kg, HEARARRTUEEER, A~ AR #MEE.
AR B EIhAL, w7 URA IR RURSSTT RFEN IS . RESHERMSEER C. HAEERP,
AR NG 77, I HLORRGE &G 0 40 i) 1E 8 AR AL A R, RN 2 . ARSCRI N4 2
H2EJ R, RSB 170 4, % 36 4, HE 92 4, K- 29 MRIAAT 13 4, &l
T o L A RN RV AL B, 45 BIAH OCHE ;T 3L 173 A ARMBAL A - 2 s 2 B Ha 4 0 H R B, ML (i
) M2 (LhZEM). M3 (DUEZ2) M M4 (B-5H%E b 3R) &5 U AR S G A IR Gz 0 gy . Ho,
Wit KPR ERA A Y, BAPUR . PUETR R TSR, SRR, MR 2 nT LA A
AN I FAZ AR AR 28 A R IR T- TNF-a (38658 J2 ZE R K, BRAR IL-181L-6 25 28 E KT~ BL & MMP3.MMP9
FIZRIE, FHIRIENBFEAE, I isE R EE IR [22] [23]. (hZEMynl @il 45 FGFR3 FITEPE,  H0HIHR
P 2T 4k 40 B Rl - (basic fibroblast growth factor, bFGF) %} FGFR3-RSK2 {5 5 fll fy 3 /K T, 142 4 iy
FIBEET RS K T A SR IR T IL-7+ 1L-21 A1 TNF-o PRI, AT A B 228 28 R S8 6 H (1)
[24]. PUEHZA—FEIREY, BAPR. DU PUB . Dol LS e R S5, mld s 4 il
LPS i 51 BV-2 4l ffie 4 B R i R I P & AE I [25] 0 5K I S [26 il B FUuE B, 3555 3 mT A
TG 2 HE . BRI S BN T R N . p-5E DR AT LUE B A MR PrA k. B
TR B S DU S R R R R LRy, DUEE R AR N RS RIEE .

WA EE R “PUABRIRGY” HIBREE SR, RS IR 43 MEOE, diE
PPI P48 F1 C-T-P MIZ8 43 M Al 401, IL6. TNF. CASP3 Al JUN PUANEE fhi Ay 8 25375 470 200 B JEK e P O Bt 4 o5 o
IL6 F TNF J{ie 48 K, 7579 J5 R JER G% Bt 3| FEC 1 2 i v 8 ik - 9 o 093 2SR T, 4355 S LR & R &= TNF,
TNF A% SN P4 1IL6, WiEKRARFEY), H IL6 A TNF{E S @B EER T, NMFRERET. R
FEF4E[27]. JUN DN INK B R4, H JUN RIS T #5508, 4 INK #8055,
¥5F JUN BERRML, SIE4IMIE T, (Rt SO R . Bk, 4] JUN B R fb T $00 i 200 B o T 0 o ek,
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B 4

M HIATLAA 255 (1 & i€ [28] - CASP3 J& T+ Caspase & [ 51— 5, il R - KA R IR A,
SN T S BEAT &, A M2 R TR, el R A R SIS 3R A R R VR T[29] [30].
HRAE R R DhRE AR R, W RN 3E 2507 T Be 2 I AR A T R A OB RN T RN UK I 2ORE IS e
925 SN DA S AR o S AR I R, AT AN R R U 1 E 1

GO /MM, XA RG22 JUN, TNF, IL6 58 S e Ao . 4% . R BORI4a i oh 5
A, REMRAEASES. BARSE. EARF RIS, B, ZEARE RIS
VERNFG SRR 725 G55 T OhRe, W RRAER .. 29PN . RNA REHE 1 5301 s b s B
B3 DNA BREE AW FE . KEGG M 7 b7 i/ 38 25 1 o4 B S G R B2 1 205 Je TNF {5 5
Toll F£32/K15 5B . NOD FEA324R (5 S . NF-kappa B 15 5B A1 RIG-1 32625 538 . TNF {5
S TNF-o AIERAMEE T, 7554 TRAF KK 1 LASGE NF-kappaB Fl INK S&#63%5 K7, MM
AN TG . b IR JE [ M [31]. NOD #5244 (Nucleotide Oligomerization Domain, NOD) =
BAFAE TR G 40 S b B A b, R i 240 P B i BE I — IR(MDP) 53, S 5 LA (1 [ A 4o g2 N,
A B A A 5 JOREA R R R [32]. WAL KB, NOD FE(E S BB T IG I m 2r 7 2 A1k, Bl 524k
HAEHEA 2, #—BB0E NF-«B 15 518 B A 22 25 7% 16 & 20 (Mitogen-Activated Protein Kinases,
MAPK) {5 5l #%, SFEIRER PR AE[33] [34]. BEAk, NF-kappa B i & fll Toll £52 f4i #5355 4 1%
WA AR SR IR R, X S B OE v IR A 3R 1 AR IR AR IR o S5 A 4 Rl R 25 [35]
[36]. BB 2517 AT At b e i 18 5 WA G g2 S AN 98 RE S NI B B 4 B R L 1 H 1

O TRHELEREY, BT ML (B K). M2 (L ZENFT M3 (S R). M4 (B-H1%F N2
M5(&E M E) 5 FINEMERCT 5 TNF BA RIFmgsaaEtE, Jod ML (M 2)F0 M2 (1L 23 15) 5§ A5 1L6.
CASP3 il JUN i B /KA FH RIS B4 &, TEPURE RGO YE T S ZEAE o 38 3 A &/ 4100 A S 00 S5 ity Mk 1
oA B VR FEE (M C) AN A B LA (V0 7 , 10E— DR B ML (2 20) R M2 (1L Z5T) %o 4 8 R 2 BR T L AT
SRR, HA R E AL ZEE ) MIC 43508 62.50 ug/mL A1 31.25 pg/mL, 1 B B AR5 50N
17.50 + 0.82 mm F117.33 £ 0.54 mm. iR 55 Fxti—8, KUK RS L BB EEREES D
S SR G R R E AR .
5. B4

ZE ERTIR, ANSUR M 26 2535 07 A 0y RHEROR 400 T B S DU B G VE AL, IFR A
A AR S B8 45 R T SRR AT HE D IR . 45 R IR X% 5 BUAN B B 3 B A P
FA AT L 2SRl TNF 558 Toll BEZ RS 58 EE . NOD FEAZ 1R 15 5 i@ . NF-kappa B
S SIEKA RIG-I FESZARSE(5 5@ A/E T TNF. IL6. CASP3 AT JUN £ M I i 15 HLAZR B 28 9 e
VA G e NS HE— B B0E T R 258 7 o 2 A Z IR RMEF
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PR = B A 78 A A1 v Rl T H (Y KJICX2020508)
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