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Abstract

Objective: To explore the mechanism of Tetrastigma hemsleyanum in reducing the elevated level of
tumor markers caused by chronic stress using network pharmacology. Methods: Screen the main
components of Tetrastigma hemsleyanum through literature and TCMSP platform, and predict tar-
get sites through Swiss Target Prediction database; obtain the targets of elevated serum tumor
markers levels caused by chronic stress from the GeneCards database; after taking the intersection,
use the STRING database and Cytoscape software to construct a PPI network to determine core tar-
get genes; use the DAVID database for GO function enrichment analysis and KEGG signaling pathway
enrichment analysis, and finally use the PubChem database, AutoDock Tools 1.5.7 software, and
PyMOL 3.1.6.1 software to perform molecular docking on active components and key targets. Re-
sults: A total of 735 target sites of active chemical components of Tetrastigma hemsleyanum, 1527
disease-related genes, and 235 intersection targets were obtained through literature and database
analysis. The top ten potential targets were screened out, which were: GAPDH, AKT1, TNF, IL6, ALB,
CASP3, BCL2, EGFR, STAT3, JUN; the top five key active components were screened out, which were:
isorhamnetin, apigenin, luteolin, quercetin, kaempferol. Based on the DAVID database, GO enrichment
functional analysis, and KEGG pathway enrichment analysis, the results indicated that Tetrastigma
hemsleyanum mainly exerts its effect of reducing the elevated levels of tumor markers caused by
chronic stress by influencing signaling pathways, altering cellular component, affecting kinase ac-
tivity, and regulating signaling pathways such as PI3K-Akt, HIF-1, AGE-Rage, and MAPK. The molec-
ular docking results showed that glyceraldehyde-3-phosphate dehydrogenase (GAPDH) and tumor
necrosis factor (TNF) components had the highest binding affinity with the quercetin (SYQ115) tar-
get. Conclusion: Tetrastigma hemsleyanum has a harmonization effect with multiple components,
multiple targets, and multiple pathways in reducing the elevated levels of tumor markers caused by
chronic stress, providing a research basis for subsequent traditional Chinese medicine treatment
of elevated serum tumor markers levels caused by chronic stress.
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TE 245 DR 40050, iR b S ARG A £ L 1 S U, IR FE RN G RS W7 7 R 2
KA R AR 2 o 12 B FH AR O B T T e 7 0 A PR R, Oy B3 1) B i) TS5 A B
BT oL SR, IGRSEEr, MR R R S 80 MR AR S = IR WA, AR S AL 4t
T SRS BH A 15 YO0 E g s P S i 5 SR b (5 U AT IR 309% [2], AR gk B35 | R I g i s S O
W FE I R RE A o B RIFOIRAS R, MR T Fefid - 0k - B B RRE(HPA Sl)RFSEFE, B RS NS
it Ry us, FE R SOER T (0 IL-6. TNF-a)2iE . W VL Th R S 42,  ELPE ok (a4 58U
EPUE(CEA). #ESPUE 125 (CAL25). HEEHTE 19-9 (CAL9-9)ZH WA Rbr EXI I S5 THE[3]. AT
FFEAL . F 48 . 7R K5 PR, AR, fRR. brA s IS AE B e R IR &K, BAT 5] R bR &
KPR EN[4]e X 1R S S R TR AR I, MU S BUZ R FH A Z AN D BRI L, iR
HIMEREEE, BE—CREE LTI TIRKEAR SR RS, BT iRe. e LT ET IR, &
AR g R I R AR [5]

G0 25 LA 22 B 55 L R TR AT I MRE DR 3, 7E R B2 B IR A O TR I BRI i [6]. =5
VEN—WRTE R IR FH 7 SE A A R 264, A ISR . WIS S Tha7]. IARIIR ISR I, =
TE AR G JkER JORE I B 55 J7 T FH S35, 0 L AE et A gl IR 3% B UM g b 5 W - v 7 THIEX
3T HYT 8], T BIEYER Y AT AR B Z @A RIVE R, SRR B S5 AR BRAS R HE R T Th R,
i bR I PR e R AL T R e 7 11 [9] -

W 24 25 R 2R B M 25 S 1, REE ST R AW, BAMR S 1EFHE S KR
B R, MR - B - SR, M4 RGHEAT 259 4E FHHLEI[10]. 75 2581 72
W TR SRAME G T BN 2 oy 2 S AR R AT A A IR, T BT R 24 52 U7 ER
BRI PR S E R ALHI[11]. T =m R 825 (ERNLHRIA B BLIR, B M2 25 F 224 R,
A BT W EEAR JZ TR 7R =35 1 IR bR B AP I R 2 515 500k, AR LE M i SR 5
ERA[12] .

AT T AR L, 35 FH NS 2B 2 HOR R g “ oy - BT - JEER T IR, IR =T
THAE R R 2% AT SO R AR ST B AE 2 T RLA . AR IR R, AU = RO S 1 e 4k
FERARAE RS A, B g I R AR R — ol T {8 I R P 4 T P S

2. #IRE I
2.1. =HENZERTREMTEE

ARF 25 [5) SCHRIRE X =5 4k 22 B EAT 84 . 2T TCMSP (https://old.tcmsp-e.com/tcmsp.php) %1
e, AR 40H] FH FE (oral bioavailability, OB) > 30%£12K 24 Pk (drug-like, DL) > 0.18 A FR 5 2 145 Fr i
SRk 22 oy #E4T Ik, 1 PubChem (https:/pubchem.ncbi.nlm.nih.gov/) %3 FE it 8E TCMSP H Rty
EEM B EN Y. B ER S %R SMILES $ A Swiss AMDE “F-&, T4k & 41 ADME
(http://www.swissadme.ch/index.php) 2%k . 255 )V L K2R % . DL B I s 3 (GI absorption
4 high) #1268 244 (Druglikeness 24 /0 2 4> YES) AbRAEREAT ik .
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DOI: 10.12677/tcm.2026.151062 444 HRE 2


https://doi.org/10.12677/tcm.2026.151062
http://creativecommons.org/licenses/by/4.0/
https://old.tcmsp-e.com/tcmsp.php
https://pubchem.ncbi.nlm.nih.gov/
http://www.swissadme.ch/index.php

22. ZHEEMERSERE AR

Z5& TCMSP. SwissAMDE #df Fe i ide th VG R 73, 3 A0 1) SMILES T+ SwissTarget Prediction
(http://www.swisstargetprediction.ch/)~F & 347 T, UCEE AR 70 B £, 14 Probability > 0 [¥E AT, LFRiE
B, BN =I5 1 U85 #E 5

2.3. 18 R 3 P BN 7 AR AR S K A S R 1 A R i 3R EY

Pl “ Abnormal tumor indicators associated with chronic stress ” N4 % if] #% 2, @i GeneCards
(https://www.genecards.org) FH 2 SR BN P RO ¢ 0 53 g F8 A 1) 7 FH I A, 435 “ Relevance score”
AT Z R R AL B, BUER 3 IR A B IR A R

24. “ZHE - FEERS - BR” Mgiag

1 F Venny 2.1 (https:/bioinfogp.cnb.csic.es/tools.html)#E 25 T 5t = M35 45 R 40 #E R 1 S SR
RIS IR FE AR AR A RS B, AR D = 55 BRI 1 R T B L7 iR A B0 7K T e R S R B

FIH Cytoscape 3.10.3 (http://www.cytoscape.org) i f, Haa “ = - iE TR - S8 A7 A ELAE N
%%, 2 “network analyzer” Th&g AT N2 %515 si 1) degree {H, i H DCERVE PR 43

2.5. EZBMEE{EH (Protein-Protein Interaction, PP1)ERIHE

N = BTG M SOV O 11 7 5 b R 8 A 1R A2 R A i N STRING (https://cen.string-db.org/) %k 2 ,
%&£ multiple proteins, PR E#F4 4 homo sapines, 4% & HAHEAFH KR E, FRIHF A Cytoscape 3.10.3
A, R centiscape 2.2 H#if4:FH ) Closeness. Betweenness. Degree 5k, L&k iz o8, 2
PPI 4%,

2.6. GO 1 KEGG B&E4#r

N T AR R =T IR T 1S 1 T LI R AR S KT FE A E AL, K = A
F5 35 TR 5 1 1 7 S8 850 7 PR e 5 A 7T T v 1 2 9 R TR P S A 5 [R5 N %2 Daaviid #1048 8 , 76 David
(https://davidbioinformatics.nih.gov/) £ 4 2 o it 47 2 K A< {4 (gene ontology, GO)Zfit & 4 43 #1 Fl 5t #1532 [A]
534 H R4 (Kyoto Encyclopedia of Genes and Genomes, KEGG) (& 5iE & & &£ /01, HoIEEFRiR
Fiid¥ OFFICIAL_GENE_SYMBOL LUKy Bk B LI K 44 BRA IE N LB 7 448K, KA E v Homo
sapiens. J#id David ##EFE#1T GO EHE A, salicH GO 4-#r ) GOTERM_BP_DIRECT.
GOTERM_CC_DIRECT. GOTERM_MF_DIRECT M\ A#id #2(BP). 44 (CC). 4> FIhRe(MF) ="
T U8 B = - Va7 12 M SOV SIS IR b S T D Re s IRHiZH KEGG_PATHWAY 54y
L2 5IM S Sk . EEAT 20 2B fE(BP). 4I4LR(CC). 4> T ZhAE(MF) 4 B AT 5% 1)
KEGG @, i2HMAERTFE 0 e GO B4 K. Pathway & HESIEE, Tl =& iRy7 18 %M
FI S IR b A KT m Ve B AL o

27. EMERS SO RE ST

H degree fHHAFA T 5 SLAE LRI 5 PPI W 2% i it tH T AT 10 /MO B UK IR > 10 2, Bk
HAELAE R e

£ PubChem (4 FEiE % “2D structure” , LRAFIE LMK SDF %30, f81H ChemBio3D Ultra 14.0 Xf
FH AT Minimize Energy "iHE /38T, B4k = 4454 . 242 AutoDcok Tools 1.5.7 (https://autodock.scripps.edu)
B4 “Hydrogens-Add” 4b# 5, %4 PDBQT #% k.
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PO P R L R 44 AL Uniprot (https://www.uniprot.org/) 34 23R EL, LA “reviewed (SwissProt)”
“Human” JR2&fifiiL, HE58T PDB #dEEd M4, RIFEMSE “Homo sapiens” , SEER kAl “X-
Ray DIFFRACTION” , 73##% <3A, {/ff A PDB Xf#. FIH pymol 3.1.6.1 (https://www.schrodinger.com)
A S A% DR SR E A . KT 4 AutoDeok Tools 1.5.7 ¥4 “Hydrogens-Add” 4bF )5, SH!
PDBQT #%3X, F#eZ 0¥ T “Grid Box” K/, UL GPF k2 f~17

KH Vina. pymol #4747, 0hHedl IR 44 56 — i/ B RE B T AR B AR L P 1A
HEE

3. &R
3.1. ZHEFEERIHFENSFELER

AP STk, MR B R A RS B R G, SRR R B =M H 22 3t 314 AM[13]-[16], £
JREE e i A 3L 155 A, B 59 SYQL-SYQ30 HE M b AT IR, WAk 1.

Table 1. Information of active compounds form Tetrastigma Hemsleyanum

F1 ZHEEERDER

Number Pubchem ID  degree Chemical composition SMILES
(+)-9,10,18-trihydroxy-12Z-octadecenoic C(CCC[C@@H]([C@H](C/C=C\CCCCCO
SYQl 5312879 37 acid )0)0)CCCC(=0)0

SYQ2 102399992 37 (10e)-9,12,13-Trihydroxy-11-octadecenoic CCCCCC(/C(=C\CC(CCCCCCCC(=0)0)0O
acid )/O)O

(10e,152)-9,12,13-Trihydroxyoctadeca-10, CC/C=C\CC(C(/C=C/C(CCCCCCCC(=0)0O

SYQ3 44559178 22 15-dienoic acid )0)0)0

SYQs 23872026 23 (11E,152)-9,10,13-Trihydroxy-11, ~ CC/C=C\CC(/C=C/C(C(CCCCCCCC(=0)0

15-octadecadienoic acid )0)0)O
(1R 125,138,2)-11,12, cccec[c@@H]([C@@H]([C@@H](/C=
SYQS 155906185 38 13-Trihydroxyoctadec-9-enoic acid C\CCCCCCCC(=0)0)0)0)0

(152)-9,12,13-Trihydroxy-15-octade-  CC/C=C\CC(C(CCC(CCCCCCCC(=0)0)0

SYQ6 24066906 34 cenoic acid 1)
¢)-9,10,18-Trihydroxy-2-octadecenoic =C/C(=

(2€)-9,10,18-Trihydroxy-2-octadecenoic C(CCCCO)CCCC(C(CCCCC/C=C/C(=0)0

SYQ7 138757070 8 acid )0)O

SYQ8 10374851 14  (3RA4R6S)-3,6-dihydroxy-1-menthene CCl:C[C@@H]([g)@CD)HO](C[C@@H]lo)C(

(4R,5R)-4-hydroxy-5-isopropyl-2- methyl- CC(C)[C@H]1C[C@H](O)C(C)=C[C@@H

SYQ9 - 14 cyclohex-2-enone 110

SYQ10 90658870 34 (9E)-17-hydroxy-octadec-9-enoate ' C(CCCCCC/C=C/ %CCCCCCC(:O)[O'])

3.2. =M ERER IS A B PR BUILE MERRE K A SR A S T

JEid Swiss Target Prediction ¥ & SRHUE 1 B EEME AL, RRRER M A)E, AR 735 M4l
mLo 18I Genecards 4 R HUIE P4 I IEORE O (1) S i a b 10 7 70 FH 0 A, 80 08 5 4699 31 1527 /.
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Figure 1. Venn Diagram of Intersection between Tetrastigma hemsleyanum and abnormal tumor indicators associated with
chronic stress targets
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Figure 2. Tetrastigma hemsleyanum-medicines-active compounds-target network diagram
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KH Cytoscape 3.10.3 ¥ ft, #a “=mE - iEMEN - 87 MHEEHMYE, WK 2, VAL 5
T BRIETE AT S A AR =5 TSI RO S EE o X N 28 AT b 0 AT, 485 360 A1
H(125 AMEME R . 234 ANEE S AT 1 ANZ5W) A1 2858 4530, I K/ degree fE S IEEE . degree {H
A0 LI A o R S B ZE & (Isorhamnetin, SYQ92). Jr3Z & (Apigenine, SYQ69). A & % % (luteolin,
SYQ97). #it}z & (quercetin, SYQ115). 11 ZM}(kaempferide, SYQ93), 4 #JfE 5 52. 52. 50. 50. 50 4>
TEHEA G R EAER .

3.4. PPI M RYHIE BB RO IR A T ik

Figure 3. Protein-protein Interaction network

E 3. ERHEEEAML

K = BRI M ST B I IR bR B K T i 235 AME R EE S N STRING ¥ 2, 153
EEMEAERRAR, 5H 3 Cytoscape 3.10.3 B FEE AL PPI %%, %M 2% 404 234 1Y i1 6131 %4
2 centiscape 2.2 #iF B0 47 )5, 1%+ Closeness unDir >0.00238. Betweenness unDir >193.58120. Degree
unDir > 52.40171 F 5 sUR gt = B AT IS M U BT BT iR b B 7K T i R SR B R 2%, N 8] 3. 3%
B R 25 BLAE 42 N1 RO 739 2534, 7 RUHOR/NNEES 5 degree {8 & IE EE . DA Closeness unDir >0.003125.
Betweenness unDir > 947.857178. Degree unDir > 147 A%k, g HAT 10 A FORZ OB S A A& HmEE
-3- T It & (Glyceraldehyde-3-Phosphate Dehydrogenase, GAPDH). 22 & /77 & 1R 5 I Il (AKT Ser-
ine/Threonine Kinase 1, AKT1). [R5 X -1-(Tumor Necrosis Factor, TNF). H4Hffi/ % 6 (Interleukin 6,
IL6). 125 F1(Albumin, ALB). It Z IR - K42 F2 & 1 i (Caspase 3, CASP3). B itk 24t ff1Js-2 LK (BCL2
Apoptosis Regulator, BCL2). # 7 4E K [F| T 52 4 (Epidermal Growth Factor Receptor, EGFR). {5 Bf% 3 J#%
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KT

ST B 3 (Signal Transducer and Activator of Transcription 3, STAT3).JUN Ji & % [X] (Jun Proto-Oncogene,
AP-1 Transcription Factor Subunit, JUN), 4;7lft5M % 182, 170, 166. 165. 164, 152, 152, 151.
150, 147 MERAMPAMEERARR, HEABERRIE 4,

Figure 4. Protein network diagram of Tetrastigma hemsleyanum in the treatment of abnormal tumor indicators associated with
chronic stress (Top 10)

4. ZMEIRT IR RIME XM R R B X ERMLEE(PPI) (AT 10 fi)

35 EYIThEEE&E ST

It GO Ml KEGG it 235 A3k [F 4 sUdhAT & B2 40 AT, ik — 0 1) BH S A B SO0 AE I FE LA P GO
BEHEAIE. Pathway & 40 o BRI 7E @ % 1Y) & LA Z ] Enrichment #0R, HIERR B 4ENER 2
FRs O % P R RAN R B R p A8, 1T LA SIS X (1 $EJE DR 54 DG 6 5 Th B8 1 R RS, p R /N 26
INZIB SRR BRSNS LA AN 11 L R R

35.1. GO EESH

¥ =5 2459 B Ry e DR 5 M BT SO I R A JE A K S T e PR e R DR 1 235 AN SS SRR
FAZE David 4, HL153] GO EAKH 1449 A, HrA4id #2(BP) 1041 4~ 4HHu4H 5 (CC) 123 />,
ST INEE(MF) 285 A, Al FEHER AT 20 A7 %% B &<, S8R WE 5. AV BP) i, EE
WIS R SR s LG P B 2B A DR 180 0 I /AR AT 2B A A TR 1 52 A5 5 3 B T 4 PR 346 8 17 TE 92
IRV () I 14 %55 AU M4 B (CC) T, B89 I i ik . R BREE BRI HI AR 59 NIEERIA.
IA EBENRBEILRE 3-WRG 5 G5 2 T IRE(MF) 5 T, 2 K WA ARV 54 — S A SRS T
2K - ZARMM AR AR EKEFEES. SRR S, U = Rgsa
SR LR A B R FE 25K
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Figure 5. GO enrichment analysis bubble chart
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Figure 6. Bubble charts for KEGG enrichment analysis
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iz David %d AT KEGG BT, L1525 164 S%AHCHERES, EPEHEA AT 20 1792 H £
K, SR 6. EEL R TR HIF-1 {5518, AGE-RAGE 155181 . MAPK (5 5@ M. IR
H5EEE . PD-L1 fESERE T FRIA R PD-1 A6 7 AUE M . VEGF {5 5@, ErbB {5 5@k 5 = #Hi6I7
A& I35 I S5 I IR s 76 4 K ST T v A AL 23 DT A O

3.6. FXHELER
o I crowp 4 Grou|

I
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Figure 7. Thermogram analysis of molecular docking fraction

7. F RS BEVIRE AT

MR R AE S A TE PR AL R DX k2% (] 25 460 7 75 ELAR DA S R B de /M SR U], 32 4 S ICAA HEAT 70 X 2, 4R
RBZ ARG AT AR, HFHRHERESG T BYE FREER, A6 5 BiEtERs 5 10
AZ U BE S A AR UGHEAT 73 704, ANy S E AR S E RS 4 G Revrh . BHE T 0, T
P —HRE A KRGS, Samiit, RERSES. 0, SRNEEEERE S, &RmE 7 B
TR VTR T FUAZ OB A AR ISP 38 45 6 BRIK T 7.4 keal-mol ™, R R A ESRIL AT, b
GAPDH, TNF 5 quercetin X445 R H i w45 G5 A1 77, 25-8.80 kdimol. {5 H PyMol X 7315
g RAAT A T, IEEGT S R R, WK 8.
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ARG-117

E: A-EARNERRZES GAPDH. F3EEH ALB. AREEYE BCL2. il & EYE TNF. LLEMS
GAPDH 4T X

Figure 8. Molecular docking model
E 8. o FXfiEER

4. ¥1ig

Jif 8 b 40 (Tumor marker, TM) =5 22 i B A B 7= A= 5% el 1 Bl 0 4778 10 S B UA = 248, v F T g
{1 0 2 R R S AT L PR R AR R R TS R I T . TR iR T R SR S [17] . HR 5L |,
JiRE bR B 2 PRI, TR A SUR R AR RIRE AT DL A R AR S, HARE M ZE = BESE MRS
DRI LE G PRI 5 R T 0 0 P g R R R, Ok R 22 2 A0 38 R AR AR s I,
S E IS SO G I e A5 S AR R T SR MR AR AT O R ATk R B e —
[18][19]. #EWFFLFR, 1@MESHEE 53 S FIREEZ 4G S A 2 DR 2 Mgt s v 42

o
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WM RS, T T MARIhRESERNT R AR E, KIS SNS Al HPA ML DhRefns, 5580
AL A DNA HIEME, R ABME. Jett i B AEgmIT RNA AR SESE R R IA, AT 51 I35 R
P BT i [20].

SMEER M 2 FE R R 2, X2 R ORI AR[15]. 443 A SLIGIER,
=MEFEEVME. RPN, P, PuR. AT RERER, HEATENER2L].

AT IS N2 252 0 T T, S5 REN =M E T S AR RER . rRR RBEER, ML E.
L 2 Py 55 3 G B 20 T BB S YR T 08 1 NI BT IR b B K T R R G BRE RR A . AR, 5
RS F R — P EA 280 fUPUMR R (0 R SRS A A0 A1), FLadasd 755 40 i ) A L BELET PISK/AKT J8 %
W MAPK JEBE S Z P, MREmanisg e, MR Mg R E H[22]: S 2208 vl DA
il 22 FACHE USPT (£1Z W BREYE, (REHZ R SN 7 YY1 B¢, (B4 T8 PD-L1 JEEK 1)
K, AT AR (HCC) A AR A ) L B2 18] B AL (EMT) [23]. s R A8 i mTOR fl AKT 155
WP M mTOR FRIAF LC3 FHAL LU S 4 H Wk 98> TPA /- S BUEE A1 PKC W 1E4E, 2 %08
PP [FIAE FH DAL A [24], A AR B SR R T ReiEid i1 p53-Bax-caspase-3 i T4, @il
B B-E PR ER AR B R R A TR -1 A5 5 18 B DA o] 88 40 PR A K [25] o A B8 R 3% AT DA i i o]
MAPK ., PI3K-Akt %55 518 i Fl CDK2 &5 i JA 8 (1 At PR S vty Pk DA ) e 40 w3 4, 3@ i 0% Caspasse-
3 Fll Caspase-9 &t K& (. -1 Fas Al TNF-R1 Z3ET- 2R KIRIE. N Bel-2 F1 Bel-xL 25 PiiA T2
HI R IA DR B 4 MR T, 93D IV N R AR K R -7 (VEGF) M 1 e 21 4 4 i AF K X -1 (bFGF) ) 2k
I MMP-2 1 MMP-9 45 35 51 4 Ja& 25 1 g (107 P DAR o e I 8 1 A i, o R TNF-o0 AT IL-6 S5 42
2 ALK 1 2 IE DL 4% IR IO ST, AT PR HOR b E 7K~ [26] . A A SCHEFE U B, it i 208 ios
FALRIBOE RS . VR R 4E M T8 Bax AR 4E MR AL T2 4K TNF-o (I9RIE . FIEBLH & H Bel-
2 MFRIEZESRE, IR/ Is(E . i SRARiE T B 0R R KGR SRR AN BE 1, T R HE %
AR B IR b S W K B9 AE BT [27] . Muhammad Imran 2587 78 24 AN, (i 25yl 3@ P I HIF-1a .
PIBK/AK/MTOR %555l H, LIE{E4uii T & Bax IRk, FEPIFETEA Bel-2 EEE, LM
Je A M 3 T PE T 5248 TNF-0 I)3RIE, AT B A BRAK IR b 57K~ 7R F [28]

8Bl PPI 2% HAES3#T, KB GAPDH. AKT1. TNF. IL6. ALB. CASP3. BCL2. EGFR. STAT3
FTIUN RO S . FHS2 @l R K, GAPDH /ENRELINE R EAZ —, ELMERER
Brh B, S50 riRiE 200G, 2 MmRER R T e M Bum LR, B 5 R R TS A K,
GAPDH 71 Jif 8 41 24 b s 6 A () BB 5 TS B 22 [29] - BRI SR AE IR 1 (TNF) 2 e % B R A 5 IR 7, 2 5%k
RAMEGRPEAE NV g%, HAERT RIEMEINMLER . TNF FIRIAFE 51& S0 T 4R H A S K
PUBQZOCE T, HORASESHEI, SRS RIEMALZI . TNF#EE TNFR2 /5 H & 71y
MHL A, BEEME[B0]8F 7 R, TNFR2 LUE AR 1) 77 2L s it Fe 16 22 07 Thi K 4% 51 244
R, ALHE Rg 40 S ey M R ) B PN R 2 R R N I AR R DA R R R T IR T . L 22 T
W T3 0, R 4H 23 b TNFR2 (1) 381 5 B 372 095 12 R RUAS R IR0 I P &5 SR AH 6 [31]-[33] « 1LV 1 2R (1 (ALB)
VERIMTE & B R P AAE R % . DhRes BRI Ry, HH BT O 2 B T RS F2 4R 00 1 PE A+
Rz —. SEERZE BAEH], WBIT AT LG T ALB KPR 5 A RACE >, WBIT AT ALB /KF K
WP I R R, DA G M Aff 5 i i S5 R R 2R XU [34] 0 AR TR 78 K I = 55 B 43 H AR V% 1 420 ol
ATDMER T AKT, g ) PIBK-AKT PABHWiE 4 A5 (5 5% %, @i T i AKT 15 5@ LK
VUM IAER s KEGG 18 I 49 AT th 3% B = b 75 5 14 B 20 AR A 18 P S 380 P 50T 375 i 8 o 5 40 7K ST R AR
FAMLE L PIBK-AKt (55l 8% A ¢ . =5 I P G W0 R A5 FRARAS 14 38T 5375 i 8 A 2 40 7K~ 1
R K —Se T8 1, W CASP3. CASP3 TEFE M4l st TSI h R HEAE R, BE S 3 N v
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Z HoAh B B TR I A 1 R A A O B AR T, R MR I B O R AR K T bR, B
FEFRETRIT T AU R E b o R SR F0 2 B SE IR R FL R W], CASP3 J#id & 5177 EMT SEU
AR B RERS, R E 2 (8 R0 R 0] JBU AR ST T 24 £ [35]. B AR B, EGFR {55 1% 5 B il id i
T A RS 33 (12 330 e 440 e 1) g s TR A0 8 e 40 A 00 45 ISR B8 A6 W 1 A AR, AT (e ke 2 P b s [RJ et
EGFR 3 jb 5 i A0 4t A A g =1 A M L 1 0 S e, D A MR (1t 7 2R AR 34, 5 B &4 L 1
T RE kIR [36]. TEMRARSE F, =i T A RIOR R R R I W PR R A A B RR AL A AR, AT
T PTK A1 EGFR HIiEHE, JEINH] PTK (My&tk, ZE#i] EGFR 1) B B I8 fh 32k i 47 B4 i 1) % o R
1, UL FAARAS P 7 8 S50 L35 TP R b S 0K P [26] . FIRHEDN, =M-Frasilid 2y, 2HAEZ
AT EAE T, AT SE I8 14 38 5 | 2 P I 37 e 8 s 5 7K1 v R D 38

ST R EOR, MY 2R (SYQLL15)5 H il k- 3- i 1k it LB (GAPDH) A RT PR FE A -T-(TNF) R HLH
BRI G A ORIy, BoR O IR R 45 & AT R PE BN I o B 3102 AR RORE BRI 7], T DL
s R B AN GAPDH [BEEYE, FRICPERZ AR Fm &, B U)W iR 40 i Dus 3 B BT 5 i RE R 2B &
FRERHI SRR . e AKT 55 2 26 (RIEAS Sam i, T S0l i 4 i il A= o [RII, B e NF-xB
G, R KT B> TNF 06 G 30T BLFHE TNF 528 1456, BB TNF 490525808,
AT FFL 3% 02 A IS 3535 T B P R e 8 A S AR 158, D L PR AR 8 e 7 38 B B3 375 P 9 s - 0 7K o

5. B&

SR LFTIR, AHI T I Y 2% 253 A 5 RTINS VR 08 1 AT B I e R AR B KCE T
YERIBLHI, &5 R =590 77 18 M SO Bl i s bR S 7K T 0 £ 0 T s vl e 2 e R 3R
R E . RBEER M & (hZsm, HOH 58 GAPDH. AKT1. TNF. IL6. ALB. CASP3. BCL2,
EGFR. STAT3. JUN, ¥ &) FEZL@E A HIF-1 {5 5@ % . AGE-RAGE 15 518 . MAPK 15 58K, fi#
HRETEE. PD-L1 {EREAE R IA R PD-1 K 25 55 3@ % . VEGF {55, ErbB {55l %,

ASCHRAE T A S AE F ML BB 0B 73, TR A 5 4 = 75 6 9 08 1 S T B v R A i
VKT i — W AR A T S H K . TSR 2, 2% 24 B0 2 0] S oy AR FH A A TR PR A
HAERK R, HATEZERATAYE BFTMNER; Fk, A0 =567 18 0 R ATE
L5 R B J5 A0 7K1 T v PR A FE AL ) ) 000 445 R 1w e e 0 s 22 1) Bt s 36 5 i PR AR 1 AgE— B e
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