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[Abstract] Objective To elucidate the acupoint selection patterns and potential mechanisms of acupuncture treatment for lumbar disc
herniation (LDH) of the liver-kidney deficiency type. Using network pharmacology, we screened its core targets and signaling pathways
and compared it with the Tiaoshen Tongbi Formula to compare their target and pathway profiles and explore a potential mechanistic
basis for synergy. Methods A systematic search of Chinese and English databases was conducted, and inclusion and exclusion criteria
were set. High-frequency acupoints, meridian attribution and compatibility rules were summarized, and association rule analysis was
performed using the Apriori algorithm. Candidate targets related to high-frequency acupoints were extracted and standardized from the
included mechanistic studies; LDH-related targets were obtained by combining the Disease Gene Network Database (DisGeNET),
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GeneCards Database and Online Mendelian Inheritance in Man (OMIM). An "acupoint-target-disease" network was constructed, and
topological analysis and protein-protein interaction (PPI) network analysis were performed. Gene Ontology (GO) functional enrichment
and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment were carried out with Benjamini-Hochberg correction,
using false discovery rate (FDR) < 0.05 as the threshold. Component-target data of the Tiaoshen Tongbi Formula were integrated, and
shared and specific targets were compared using Venn diagrams and network diagrams. Meanwhile, clinical cases were retrospectively
A total of 126 articles (4 128 cases) were included, along with 203
retrospective cases (from the Tianshan Branch, Longhua Hospital Affiliated to Shanghai University of Traditional Chinese Medicine).

enrolled for supplementary descriptive validation. Results

Eleven high-frequency acupoints were identified, primarily belonging to the Foot-Taiyang Bladder Meridian and the Governor Vessel.
Analysis based on Apriori algorithm yielded multiple compatibility combinations with high support, confidence and lift, showing an
overall pattern that combined local with distal selection and tonification with channel-unblocking. Network pharmacology identified key
targets such as interleukin-6, tumor necrosis factor (TNF)-o and nuclear factor kB (NF-«B); enriched pathways mainly involved TNF,
NF-«B, Toll-like receptor (TLR) and NOD-like receptor (NLR) signaling, with FDR < 0.05. Comparison between acupuncture and the
Tiaoshen Tongbi Formula revealed overlapping targets in inflammation, oxidative stress and immune regulation, while each had specific
action directions, suggesting shared regulation and mechanistic complementarity. In the clinical cases, Visual Analogue Scale (VAS)
scores decreased and Japanese Orthopaedic Association (JOA) scores increased after treatment. Conclusion Acupuncture treatment for
liver-kidney deficiency type LDH has clear rules of acupoint selection and meridian distribution, and its effects may involve multi-target
and multi-pathway regulation. The Tiaoshen Tongbi Formula and acupuncture show partial overlap in targets and pathways together with
mechanistic complementarity, providing a rationale for further experimental and clinical studies of combined acupuncture-herbal
treatment.

[Key words] network pharmacology; acupuncture; Tiaoshen Tongbi Formula; liver-kidney deficiency; lumbar disc herniation;

therapeutic target; molecular mechanism
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L1 A &k B % & p SCBHE
(CNKD) . 78RR iR ST 6 . 483 1ot i

HHR55 - (VIP); J3CHHE /% . PubMed, Web
of Science., Embase.

K g AII AR A A 22 2025 4F 2 H .
112 #EEFX PR (EMER %
it OR LDH) AND (iF'H 75 jf OR iF'H A /L) AND
(4141 OR #%2) AND (i%£7< OR 7Xfii OR HU/¥).

B W K& 2 . ("Lumbar Disc Herniation" OR
"LDH") AND ("Liver-Kidney Deficiency" OR "Liver-
Kidney Insufficiency") AND ("Acupuncture") AND
("Acupoint Selection" OR "Acupoint" OR "Acupoint
Choosing")
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1.2.1 JAf% kR UBPEIAE 2022 4F 10 H & 2025
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K R (astragaloside IV)
W 2R (ferulic acid)
=5 Fif#RFR (ferulic acid)
Sk} AjZjTF (paeoniflorin)
=) FiZEIR (ferulic acid)

A B 5-F2FERERE  (5-hydroxymethylfurfural)
S JEH AT A (saikosaponin A)
pLises SEERHTEHZ (isoimperatorin)

%% #it i & (quercetin)

#I Jepnr

B3 X FH#E 2 (cimifugin)

FERL WAERE (cinnamaldehyde)

RE TREMR (pachymic acid)

FLAf A TR 7 % 0

(pinoresinol diglucoside)

RS MR (cyasterone)
KH HHR (glycyrrhizic acid)
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Bk 2y R G2y B B % (Traditional
Chinese Medicine Systems Pharmacology Database,
TCMSP) . SwissTargetPrediction, & 254915 B,

7 #r ¢ &  (Bioinformatics Analysis Tool for
Molecular mechANism of Traditional Chinese

Medicine, BATMAN-TCM) . 1 {Bl 27 1% 4 404 4
(Similarity Ensemble Approach, SEA) 2§ %k i % $
U B 38 5 e LA o IR R BE (oral
bioavailability, OB) > 30%. 2% 4l ¥ (drug-
likeness, DL) > 0.18 {4 FE LR ; %)y
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VER BB A . AT TP A &
%4 (simplified molecular-input line-entry system,
SMILES) F/nmioraity, W 1.

SMILES #& =

CC1=C(C(=0)0C2C(C(C(C(02)CO)0)0)0)C=CC=C10 L)

COC1=C(C=CC(=C1)0)C=CC(=0)0
COC1=C(C=CC(=C1)0)C=CC(=0)0

COC1=CC=C(C=C1)C2COC(=0)C3=C(C2=0)C=CC(=C3)0 UTfh&sit)

COC1=C(C=CC(=C1)0)C=CC(=0)0

C1C(C(C(C(0O1)CO)0)0)OC2C(C(C(C(02)CO)0)0)0 G
CC(C)CC(C(=0)0)OC1C(C(C(C(01)CO)0)0)O (fijthmi)

COC1=CC=C2C(=C1)C=CC(=0)0C2

C1=CC(=C(C=C1C2=C(C(=0)C3=C(C=C(C=C302)0)0)0)0)0

CC1=CC2=C(C=C1)N=CC(=N2)N (ZEHgHEM)

CC1(C2C3CC4=C(C(CCCACICCCI2C)C)C(=0)0)C(=0)0

C1=CC=C(C=C1)C=CC=0

CC1(C2CCC3(C(C2(CCC1=0)C)C(=0)C=C4C3(CC(C4(C)C(=0)0)C)C)C)C
C1=CC(=C(C=C1C2=C(C(=0)C3=C(C=C(C=C302)0)0)0)0)0

C1=CC(=C(C=C1C=CC(=0)0)0)O

CC1(C2C3CC4=C(C(CCCACICCC12C)C)C(=0)0)C(=0)0
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JE > 1 4R IE [ SN B
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EFARIGLS . TR PHEIIE 4 A7 TG AL B KR
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FORUA RS, SR AR ERR R AT 501 2, B
BT e B R TAE s A5 A N e 3 R B R
(Disease Gene Network Database, DisGeNET) . A
KELN S8 (GeneCards Database) . 7EZE A
KRB L85 % (Online Mendelian Inheritance
in Man, OMIM) ZKHU LDH #ARHE &, M “o¢
A7 - - M4, NN
1.6 AEBEA AT EERAERYENEEERER

%

it TCMSP, BATMAN-TCM #2575 7176 %
4%, FIF SwissTargetPrediction, SEA %4 28 T i,
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TR EE M4 58T o
17 EAR-EARMEEERRNEHE

HEt o) 55 08 38 5 5 AH OCHE 55 A STRING %%
P& £ (https://string-db. org) , ¥ Fh BR & b & A
(Homo sapiens), BWERINEFRE > 0.7, KBEA
Jt - 25 M A B AE FH (protein-protein interaction,
PPI) %idfi; #4555 T A Cytoscape 3.8.0 #4741
Br, DAEEHOE . dhadodE D FEhoo e E T
I PR IETT A OO
1.8 EEESBEEES

X DAVID K KOBAS 3.0 T HXJ 4% .0 i iF
T AL (Gene Ontology, GO) IhfE i1 B Al L
FRILH S5 I A HF 2P (Kyoto Encyclopedia of
Genes and Genomes, KEGG) i E 0, LIgh
AR (false discovery rate, FDR) < 0.05 Wi
RO FE X EIE, e RN LIE PE
Hery, ik W& 4% H R FHLE R

2 R
2.1 IERROIEARF R AT ER

LR AT G AR HERY R 4] 203 5], o D5k 118
], 2oV 85 1] ; AEHE 28 ~ 65 %, FIYLEI (452
+87) % JHEE 3 NH ~ 124F, FHRRE (43«
2.1) 4,

IfRIC S s, JRITHT VAS W58 (6.8 +1.5)
gy, IR (23+1.1) 435 JOA S (125 +
32) HFE (228+£2.7) 4. LIRZERIUEN#NTE
PESGIAR , F TSI RAZ A 7 1), AN AR BR800
HEWT
22 BRRESH

LDH #5558 44 1 859 />, i B3 5 5 # i 273
A, BRI 210 A, I8 Bl S5 LDH %
P T B SCHE O A 156 A4, DLIRL 15 R B gy
A LDH %95 80 55 51 0 90 4 — 3 L R sg 4R A
651>, AEFZETELFMEHIEE AL, DA 2,

R S ST HE

LDH % 575 #E 55
(18591)

AR

(2734 (1564

PR R AT R 2 [ AR 544 % (GeneCards Database) |
TEL AR AL B (OMIM) | A 295 3k PR 508 122
(DisGeNET), 372 J5 3k LDH A JCHE 51 859 /5 1 Ly i it
FpE i S [ 2 RG A HE R E (TCMSP) . ThEEZ5 A (E
HAMrFE& (BATMAN-TCM) . SwissTargetPrediction K A1 {LL A
FIEHEEE (SEA) MR, JL273 M HscdE, FRAFILIH
BUAAR . R0 S AR AL bR R AE I 7 2 X (tumor necrosis
factor, TNF). HAIMINZK 62K (interleukin 6, 1L6) . #HF
kB V3 1 34 (nuclear factor kB subunit 1, NFKBI) MILF4)E
I3 3L (matrix metalloproteinase 3, MMP3) 4%, &4
FRIENZE . AL S MBS L TG fe . LDH: Sk 5%
FEHVIE

| AEEEFERSEEENERHELRNZ
£ Venn

221 FH3aE A A HEPUN 1 AN SR, S
R R . N, v =2k, WL 2,

222 RMARPEZH5H  HRHOEGE 10> (A
i PRI A 2 = L), Horb @ KRB 5 ¢, &
50.0%; Bk 2 7%, & 20.0%; EAHRZ . R
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223 RAZEARMAE  Apriori 0 HFSE] 5 2H 5 46 L
R (W2 4), CHEREHN 24.5% ~ 35.6%, 5
FEH 71.8% ~ 89.2%, H#&F-EEH > 1, $#ox FiRFE(h
FUAFRE M IE ) DCH . o B AT — IR A SRR EE AN
BEE R . BAREIRF g #5544
SEA MBS

BRI A
(2104

LDH¥Z 50
(18594

B 38 5 7 L
)

=F LM S AU TNF, IL6. NFKBI%:, HE75%F 0594 B i
5 AT REAFAE AL R R At

B2 $thlFELS., AEBEAFESSEHEEZREY
fiE S0 S AU A £ Venn

2 FHRIETT TS S B M 18] £ 58 A B B S ME A AL

BRAL AL
JIEES Jmy 8 B (BL23). Kfr (BL25). HERHIE (GV3). il (GV4)
B3 Z (BL40). 7K1l (BL57). BHFESR (GB34). R4 (BL60)
328 35 K (KI3). =3 (SP6). A =H (ST36)
x3 NAEH
7k (AW
JER BRI 2 Har. Kiadr. &, kil Be
Bk JEBH G Aml]
JEDBHRR S PR SR
L KZ
JERBIRE =k

Bk

JE b BHAEZE

RO Z

ISUNE

A

A BSHOHNIAZAE (n=10); B: WGHKESURIHESME (n=11)
B3 iE7RIA%s T

ENEE) e
(5710, 50.0%)

(2/10,20.0%)
(1/10, 10.0%)
(1/10, 10.0%)

(1/10, 10.0%)

JERBHBE S
501, 45.5%)
Bk

(2711, 18.2%)
JEPRIE 2
(1711, 9.1%)
RS
(1/11,9.1%)
OB %
/11, 9.1%)

RRBIE
(1/11,9.1%)
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&4 BT Apriori BB H N7 ALREBRMIN R BLEE X

KERHLI THEHE % BIEE/Y% RHE [iX=8%4

T KI% 35.6 89.2 1.85 FNEH M SR
KWafir—Z 32.1 82.5 1.73 BN . ZaubE
JEBH — ] 28.9 783 1.68 EPHHOE, sriEiEs
FEPZIR— =B 26.7 75.1 1.59 BT A
Ail— RS 24.5 718 1.52 RN AN PN

2.2.4 MRS PERVAMERTE LG, BT Wi, EPARIESS . PHECE, WA S,
5 FRIATT TS S o BYREAE B £ 52 K E VIR 7R IR

=g AR YE Xt Rz 7L
b a1 HNEF AR ORI Bar. K. Al
75 I BRI ML % 1 Ty BIBR . =B
HF I 4 FARRIEIK . S8R4T Al B K6
It B 108 BB k. BOERREY HER < il

225 WA E A A ATRERAREBOC, mimle X, HHER A SR, LK 6.
FO6 STRIATT TS 5 R R R 2 R HEREUR AR

BARR 1 AA
RSN BRI 5 2 PSR
ST X TR A
HHIERX BN, BT 5

2.3 Rl T AEMEE AR H AR R 1R SRR RGBT P4, B EENE T, K 8.

FLARAT S AR OCHE 25 210 4>, FEE “oUfi-HE
RT SR IAL S BT FEE R R GT

N R BaERAR #0:5 UniProt ID 05 IhRE/1B B ERR
A IL6 P05231 PR [RF+/NF-B Jl #
Khadr TNF P01375 SRR T/ TNF Jl %
Zp BDNF P21246 T Y TR R
a7 MAPKI P28482 20 MAE 55 F/MAPK il #5

ILG: 1A 6 3K s TNF: FEIRSEN 5514 ; BDNF: IR E TR F I s MAPKI . #2545 15 A0 ER 10 1 3509 ; NF-«B: #
K «kB; TNE: IR H 1 ; MAPK : 2224505 1k 5 [ L

*8 EEEEREEREXESERTIE

e HXER
RREAH I A ILIB, IL6, TNF, PTGS2, CXCLS, NFKBI, NLRP3, ILI74, NOS2, CCL2, TLR4, TGFBI
A1 A0 I B AT AR DG HE R MMPI1, MMP3, MMP9, MMP13, ADAMTS4, ADAMTSS, TIMPI, TIMP2, PLA2G24
PR 15 A DGR R TRPVI, BDNF, NGF, CALCA, TACI, ASIC3, P2RX3, SCNI0A, IL18
L R /R R DGR TR COLIAI, COL241, ACAN, SOX9, COMP, RUNX2
FAt A DL R HIFIA, VEGFA, MAPKI, MAPKS, MAPK3, PIK3CA, AKTI, STAT3, CASP3

ILIB: P14 ZE-1BIEH; PTGS2: RiFIRE N AW AEF2 LN ; CXCLS: C-X-CHEFFHAfLINFRAAR S ILN; NFKBI: #%[HF«B
A1 KN ; NLRP3: NOD REZ AR 5T DGR 1 3 25K IL174: P4 F 1TA KN ; NOS2. VS —E b B A 2 K4
CCL2: C-CHFHfbNTHAR 2L ; TLR4: TollFEZAK4ILN; TGFBI: $AbA KN T p1IEN s MMPI. FEJF4: 8 & A1 3L A
MMP3: AR E B3N MMPY: REF4REMR RN MMPI3: RF4IREN 13 5W; ADAMTS4: & if/IMEs &8 1M
BIFMBECRSIRE AR 4RI ADAMTSS: i /MRES A E A RPN MR E RS R E AR S HN; TIMPL: 48 5E A EFAS
THIPF 1L TIMP2 . 4@ 8 ARBHSUMGI N 72 3L K 5 PLA2G24: A i BB A2 HTIA JEK ;. TRPVI . %Hﬁ%%%ﬁl‘ﬂ%‘?ﬁ
VIR 13, NGF: Mg RKEFIHRH; CALCA: BEESEMKLZRadtH; TACT: SRR 1 LA ASIC3 . MRt ¥
Wil 3L P2RX3: WESRESZIKP2X3 LM ; SCN10A: HaJRI 44N o W HE 103 5 1L18: HANMINF 183EH; COLIAL: THIfKE
J ol BEIEH ;. COL241: TR al HEFEH ; ACAN: BEERARMREH; SOX9: MERMPEIX Y S 9FLH ; COMP: i SR IR
FRIBEH; RUNX2: RuntAHCHESEIRTF2 25K HIFIA: §UATEFHET 1o WIIER; VEGFA: ME WK AERKFET AR ; MAPKS: #
ZUEEAL SR I 8 FE[H s MAPK3: 242 J50H AL (K 3 JE K s PIK3CA: WERSIELE 3- B BHEAL W3 o FE K 5 AKT1: 11 Ba
FEH 5 STAT3: (555 T 5H AT N 1 3 3L 5 CASP3: P& R KA SR 1 3 5L
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24 AHBEFATIEEDERHEANBEERES A7 M%, BOFRIERI. & 10,
ILAAT T IR 273 A4, W - plisr- i
iz 3% OB/% DL Y
REE HICHH 36.38 0.21 IL6
W Bl BRI 40.26 0.18 PTGS2
12| FIERER 4234 0.24 TNF
HAj ISESRES 25.60 0.11 NOS?2
JiE R 1R 40.26 0.18 MMP9
b 3 B 29.37 0.12 ILIB
S SEFHIETT A 33.67 0.24 NFKBI
M WRHT#H 2= 60.11 0.28 TRPVI
Rt i 46.43 0.28 PTGSI
Z# Je R 33.87 0.19 TGFBI
7 J4 THRR R 41.01 0.27 CXCLS
FEAL AL 31.53 0.20 PTGS2
% RER 38.96 0.17 ILIS
kLA o g ] W 46.43 0.28 CASP3
JIZF PRI £ T 32.70 0.19 MMP3
R HERR 41.01 0.27 BDNF
PTGSI : W5 IRER A e i) 6 1
{ER MEER
iR AEH ILIB, IL6, TNF, PTGS2, PTGSI, CXCLS, NFKBI, TLR4, NLRP3, MIF, CXCLI, CCL2, IFNG, STAT3
BEAE TRPV1, BDNF, NGF, CGRP, TACI, P2RX3, ASIC3, SCNI0A, ILIS, IL17, CX3CLI
A4 E MMPI, MMP3, MMP9, MMPI13, ADAMTS4, ADAMTSS, TIMPI, TIMP2, COLIAI, COL241, ACAN, SOX9,
BRI RUNX2, COMP
Préa e /EH] SODI, SOD2, CAT, GPXI, HMOXI, NFE2L2, PRDXI, NOS2, TXN

MIF: BN AAT RE ] 2L 1M 5

M HMOXI: LT FE AN 13K ; NFE2L2:

2.5 §tHl. AEBEEASEERERHELSEEX
EYSE Gy s

RS AT L W BT S LDH B AT IR T4E
HA5, LRSS 65 A (MR 1), B
B KBOUR, SR 58T K& LDH FE RS AL
175 45 X0 Iy X sl 2 35, [T A O K
RFEIN T (tumor necrosis factor, TNF) /# KT «B
(nuclear factor kB, NF-«B) . i JI5 Bt L EE 3- 3 fif

(phosphatidylinositol 3—kinase, PI3K) -# H ¥ B
(protein kinase B, AKT) . £ %4515 fk 85 H 3 i

(mitogen-activated protein kinase, MAPK) {5553l
B SE AR R S AR . Hh, HTS R R A AR AL
¥ & B 2 (prostaglandin-endoperoxide synthase 2,
PTGS2) . i 4 J& 5 A ¥ 3 (matrix metallo-
proteinase 3, MMP3) . R4 @ EHM 9 (matrix

CXCLI: C-X-CHJyHafbHFreiR 13 IFNG: TILE yHH;
B 136 s SODI: EBEAYIE A LG 1 3£ ; SOD2: ALY A2 FEH 3 CAT: WAL ARZEH ; GPXI:
R F B2 G R F 2 3K ; PRDXI -

CX3CLI: C-X3-CHLFHafbH ¥
AR H Ik AL |
T AR 5 1 JE s TXN: i A 2R R
metalloproteinase 9, MMP9) 45 55k ] £ 1R A8 J if
ZMRAAEAIC, BRI SZ AR LA B 8 il 1 VLS
J& 51 1 (transient receptor potential cation channel
subfamily V member 1, TRPV1) . i JF#h 2275 5%
“F (brain-derived neurotrophic factor, BDNF) .
MK T (nerve growth factor, NGF) %% Y5
PIRE S 155, PR PIRN T 1A BE7E RAE . &
AU 5T A 45 PR B AT S R R R Al O B e
775 LDH R0 8 53 56 R S FL D e e SR 12,
13,
2.6 EHR-EAREEERAMEZIZOER

H£ T STRING % #fs ¢ #4 & PPI M 4%, £
CytoHubba i {144 % 122 B2 HE F7 i e A% OB He . 1
5 LDH 9 PPI (45 345 32 MOl AR
O LSS TNF-a, 144 %-6 (interleukin-6,
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IL-6) . ¥ «B p65 W (nuclear factor kB p65, & [1 £ 4§ IL-6. TNF- a. [1 40 it /i~ £ -1p
RelA) . LA 8 FE 2 (extracellular signal-
regulated kinase 2, ERK2) . # H ¥ Bl (protein
kinase B1, AKT1) 45 (ULIE 4); 45 )5+
LDH K PP 45345 45 %017 4,

R11 R, AHBEASEEDERNELRESEEB RS

AR MaH=E BX
AT 4 25 27 IAFAE TR T4 AP, R HBLAE 1 Srd 87 5 LDH 48 S 42
AN B ST 4 A 84 IAPAE T I BB P78 e, SR IR E R B LDH 48 25 4 v
X LDH #E £ 1618 {AFTET LDH S U, SRl B Bl B sa sy e i B
EHS U SE g5 3 (JELDHAE ) 33 CHIAAMAR S LDHE S EE, WS 5
EFHS LDH 35 (AR & 375 #E ) 85 1) 55 LDH A7 T 1A £ 357 A 7 o 4 45
TR BT 5 LDH $E A ClEEH IR ) 91 B 3@ 77 55 LDH A 1 10 A 78 75 1 40 25
EFf R EEET 5 LDH = LRI A 65 AR [ 2 o I E L R A

*®12 BEEEAZOESERREIRER X

LRER IIBERENX
NFKBI NF-«B il B A% O B 1, W IL-18. IL-6. TNF 254 8 BBl 4% 5%
NFE2L2 PUAA BB L7, 05 SOD1. HMOX1 ZHi A bl ik
IL6 SR R TR, S5 R RIEHIK. PORRBUL I i N &
TLR4 BRI, T MyD88/NF-«B 4 Ik e 3
CASP3 AT, S 52 M EMR X PG 0 S a0 T2 4
GRB2 HrEEE A, B T2k 5 MAPK/ERK 20065 57 %
AKTI PI3K-AKT @ 097 1, A SAMAAE S UM T
CTSD IREE R I RRE N, SRS SO B R A A
HIFIA SRR T, AT AR S PR T ) LA R AR S RRE
EGFR RAEKP 724k, (LSBT0 40 i 5
PTGS2 AL PGE A U AR, /v 5 RV 5 R K
ILIB TR, ORI 5k 1 28R AR
TNF SAELIRIA BN T, S GRS A% 58 )5 0 I B
MMP9 VR /I, 2 5 AR PRI S 20 D A/ R o o 2
FOXO03 PUEAS E RN T, SERRAN I S A ST
MAPKI MAPK/ERK I8 #3817 T-, 147 98 S B S R 4 i D e
PIK3CA PIBK LTSS, 25 RIS 55 S 57
STAT3 JAK-STAT I R8T, S IL-6 AU A 715 5 e =
SODI B A BBl TERRIE MRS, DR AR
CAT AR, 5 SOD W AITE R it AL A
ILI10 PURANMIA F, I IL-1B. TNF 254 4 [ R
TP53 YA A ST AR, 21518 AR ME H] 4 41 M v i vk
VEGFA RS A R T, e o i A R A% 4 40 RO B
TGFBI VRS SR 32 AT e A S AT A R R

EGFR: FARKHTFZEEEN; FOX03: YSHMER M 03 3L ; IL10: F4NEAN% 10 K TP53: MUEE M p53 K IL-1p: [
NI E-1; 1L-6: HANMIAE- 6; SODI: HBEAYEALE 1; HMOXI: 4T EE A0 1; MyD8S: BEFE/MEIN T 88; MAPK/
ERK: 22 %4500 (b2 1 P A0S IR 15 28 (0 ;. PI3K: BENRMENUEE 3-0%0F; AKT. & MUHF B; PGE2: HidIR#E E2; JAK-STAT:

Janus RS/ (55 5 3 SR IIG T

(interleukin-1B, IL-1B) . MMP9 fil AKT1 %5 (WL
5)o PHLARLOTT I 28 4, HRR PR HIE RAE
£/ IV ESTYNE in R R Sy ez e E i = |
, AR HAET A
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BRER IEEREX
TNF A FARZEARME SRE S YRR, AR R T
ILIB 0T NF-xB JOERI, (21 MMP i s 1% 56 i i 20
IL6 LW R T, S 5IRE S BRI N
PTGS2 AL PGEA L, A5 R MR Sl 2 A K i
MMP9 RIS, 2 5 4T YRRl 2R J 2 a4 5 i o 2
MMP3 Z 5HCE SRR A SRR
MAPKI YR 98 AR 8 A ) A B T 5 0 T~ A
PIK3CA PI3KGEER AT AE, N FUAE TS S RIS
AKTI PI3K-AKT @M 5T, AR 32 R 23T
FOXO03 A AWIRIE IR T, dERRAN I A R e s
NFE2L2 U RO R, oS TR ARG %
CASP3 FTHATHF, S 5MERX Pt
STAT3 N FIL-6 FAMMPH 75 55T, S5 RIERBEHKR
TP53 VA4 4 B SR S T, 2 5 IR M B A0 i s e
TLR4 HERARA AR, AT AR G R RAE MR F)
PTPNII HARARBRE, 25 RENF W2 HL BRI R
VEGFA R 26 B TR T, e S A i R PP
EGFR FEAEKR T2k, 2556565 a2
HIFIA SREEUSIER R, YR A IR 7R SR B T AR g
IL10 PURMME T, 40 IL-18. TNF 254 48 B TRl
CNRI PIVETERIR 2R 20K, 2 508 P 2070 B 28 1 1
TRPVI PRSI, 2 9 VB A N
BDNF MPZEFER T, AT RN 281 4 2 ] Y8 T L s i Btk
NGF MEAERRTF, A H L, Sl S PRt
CXCLS BT, AT P R PR 2 =3 98 PR A
NLRP3 FAEMARZ LY, S 541 A JE RN A 3
SODI AN B, TEERAE B, R
CAT AR, Rl A, R A S 52 A LI
TGFBI VAT G 52 AT AT AL S A A B T

CNRI: KIEZAR 1 3£ PTPNII: AR RBIRARZ AR 11 LR

2.7 GO 5 KEGG B&EH

2.7.1 AHRlE 4R GO BESLHLUMENE . %2
TREE G . RPUKMRTEE . SRR TR &
) Bt R S AL R SO Ny AR s . 4iiedE T
P L SRAE SON MK AR S E B R (ILIEL 6) .
KEGG & £ I /R TNF. NF-«xB. MAPK. PI3K-
AKT. Toll # % {& (Toll-like receptor, TLR) M
NOD FEA2 1A %558 s HA 3w s AR W (LRl 7)),
PEREF R SCRE S T RE B S S5 RAE . FE KA
272 AGBFF G ELER GO FETEYW NEAL
M 5N e A AR O N . AR IS L BRI
BETEPE, 95 AN AR . A A g . 414

BE K RIER A (WK 8). KEGG &4 B h
T NF-kB. MAPK. PI3K-AKT. TNF. 4% H
F-1 (hypoxia-inducible factor-1, HIF-1) A 75 4h
T (extracellular matrix, ECM) -3Z144+H 5 AE 45
g (WLE9).

2.7.3 R R SAFFAGE X ERfS E B Ry T
LDH FYHISEH05 9Ef T GO/KEGG & 48 ks, bk
# 89 T GO 45 H 1 42 4 KEGG % (W3 14, K
10) . Fh[a & L FLE L P T TNF. NF-«B.
MAPK %5 AE(5 530 1% 5 00RH G 3 S X i 1) o
Zo-M A SRR, IR B 3E I A DG e AR i ) A Ak
JE K AN AN A B, BN A T RE A JL R
VAP SR TENLTR E AR o
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@ O (4, DC=42)
® EEFLS (B, DC<42)
— ELNREKEAFMEER (BEF =07

DC: ErpoofE; IL-8: A4HMEAFK -8; VEGFA: MM AEKRET A; AKTI: Z A Bl; TLR4: Toll #5214k 4; IL-18: M4
A Z-18; RelA: AT «B p65 WHE; ESRI: WMEMZEZR1; ERK2: 4UMIAMAY & AWE2; CASP3: EBRAW3; APP: JEMFERT
REE T TP53: MRER T p53; EGFR: REAEKFETFZMA; COX-2: MAILE 2

B4 stRiGTFEERERHENERR-EERBEERAMNERZOER

@

® ZOEEA (4, DC =45)
@ HEES (I, DC<45)
— BELREEANTAMEER (BEE =07

MMP9: F 5 48 & 1 9
Bs5 AEEEAATEEERHENEER-E8REEERAMNERIZOIES
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ESVIN A1 Ed 10
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R L A 5 2.0 !
Yo 4
PR MR 4 3 F1.5
AT 2
T T T T T T T T T 10
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(G625 P5E

FDR i A KRR WAR BIAENL GO 4% HIAEAE R B, B IR X1 —log (FDR), BBER, B(HBK, F£Ri%GOo&KHET
[EE AT iR

B o6 $HRliaTIEMEE)ZRHER GO et EE N TR E

TNF{5 5 i@ 12
NF-xBf5 ‘Z i i 12 35
MAPKf % " ' : " |10
3.0
PI3K-AKT/(E 5 il % 9 =
. e
TLRAE ‘51 #% 8 i)
252
NODREZ {2 il 8 £
o
HIF-1{Z 53l % 7 L 2.0 |
WZIBHNE S ZARE A 7
ECMBZARAE A 6 F1.5
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T T T T T T T —— 1.0
0 2 4 6 8 10 12 14

TLR : TollFE3Z{A&; HIF-1: HSIFE R F-1; ECM: 4IIANE; VEGF: MM AERKNT; HRITRE £ RN GO 4 H It
K%L, BETEXS N —log,(FDR), BB, BEMK, FRiZGO MK H IR B E MR

B 7 $tRIEITIEHESEREENKEGCEREESHTE



862 | HFtAh  prs 202649 H 4550% 49

=R AN A 14
2.8
S T S 13
2.6
1 PR 4 12
24
A B 11 ﬁ
22 B
NI SFAR 11 =
g
JIIRERE ) 10 ‘20§
[
AR 9 F1.8
ARG 2 14
0 2 4 6 8 10 12 14 16 o
AR
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NF-«B{Z £l 14
MAPK( 518 % 13 3.5
PI3K-AKT{E 5 1# % 12
3.0
Rt 10 —
TNF{5 5 il % 2
. #e
HIF- 145 5 8 # 9 ]
25 2
5 R -5 A A LA P 8 g
2
VEGF{5 5 i # 7 - 0
TLRA5 5 18 8 6
NODFESZ {5 5t 5 L5
e 28 35 P P AR SZ A AH LA FH 4
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0 2 4 6 8 10 12 14 16
=g =4Sk

B FR B RN GO 4% H LRI AL, Bt IR I —log (FDR), BRI, BUEMA, FoRi% GO % H i e 4E g bk

3 itig IR (B D 5 AT LR SR, DL

AW T K5 w4, s hE g PR e 251 LDH iU YA kAl . [,
SR AT A, ARG MREI R AT A T DR I B R ], Oy 55 08 B P R
5 HE %) LDH 36 7ML B A THLRL, O 598 KHE.
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8% H (GO/KEGG) HEERH RERER —logi(FDR) JAEMGE
TNF {5 5 il 8 INF, IL6, MAPKI 4.2 A BhED
NF-«B 5 5 il 7 NFKBI, RELA 3.8 A ED
MAPK {5 ‘5l i 9 MAPKI, JUN 35 A ED

M2 RS2 A HAE 6 DRD2, CHRMI 2.1 B0 =
A IR 5 B 5 SOD1, CAT 2.8 £ 75 0 =

0B AN Jo -2 A A HLAE H 7 ITGBI, COLIAI 2.5 £ 750 =

GO: B4R KEGG: RHHEE SRFA TR 41 ; FDR: 8% KIZ; RELA: % T «B p65 WHILRE ; JUN: Jun JFUEHEE ; DRD2:
Z BN D2 2RI s CHRMI : B E AL IAGAZ A M1 R s ITGBI : %A K BLHER

JEEAFE 1] 45 5 HH REALA)

LEE=eiiliy

Gl

ALUER
BEER

SETEEE / [ l

it [

SAHE LG 7S REDT R R

st [l

R M pRER e [
sz Il

10 $tRl, BAHEFESTSEHRZRHEDENGIXRREE

FESCOLRTE, SCHR TS (B B T, )
BOCLL “#haa P A7 I SFATGRERT AL,
WA G E AT (BL23) . fivl] (GV4) . &
(BL40) . =FA%Z (SP6) 2, PRBL “Jayi 5 vl
B OB Sz s R BRI, SR
Apriori BERIEEIR I M SR . BARE S RTTE
A (I “Ha—KE” “Kipm—ZTh” ); Jf
I SH AL i PR H WL Z2 XA 0. i — A H
“OUBL-RE R MR ITTTJE PPL 234, HUSHE 20
ZUE MM D (cathepsin D, CTSD). B4 %S H T
la IV % (hypoxia inducible factor 1 subunit a,
HIF1A) . K FHFZIRLEE&H 1 2 (growth factor

receptor bound protein 2, GRB2) . #[H-T E2 f5&H
F 2 (nuclear factor erythroid 2 like 2, NFE2L2) ., #%
¥ xB W2 1 (nuclear factor kB subunit 1, NF-
kB1) EEAEAZ LT, EEWRANEET . RAE
S5 55 AR N U A DG B FRER T, L NF-xB1 &2
e EE M, PR HLAE LDH 480 3 [ i Aix 20
fEH .. Tife e R4S LR RHIE—3. GO &
AN YR T S e R e DI RSN R e v )
P54 FE ; KEGG 7E Benjamini-Hochberg 7 1F Jii
$27R8 NF-«B il ff5c ok 2, 48 1B 40 ) G i o 40 i
ik B WO DA BHL T 4 i B . % i Pl 2 AR RE OGO
Y [, KEGG 20 B s B e i id 25
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