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Abstract: Objective Through bioinformatics methods, we aim to screen out the key genes involved in the intervention of ovarian
cancer (OV) and analyze their clinical value. Furthermore, based on traditional Chinese medicine (TCM) theory, we predict potential
therapeutic herbal formulas and investigate their underlying mechanisms. Methods Download OA biopsy gene expression data
from the TCGA database, use Estimate to calculate the stromal score in the tumor microenvironment, and divide it into high and low
score groups using the median as the standard. Use the Limma package to calculate [log2(fold change)| > 2, P < 0.05 was used as the
standard to screen significantly differentially expressed genes (DEGs), and the DEGs were enriched using the ClusterProfiler package
for gene ontology (GO) enrichment analysis and Kyoto encyclopedia of genes and genomes (KEGG) pathway enrichment analysis.
DEGs were imported into the STRING database for protein interaction analysis, and the results were imported into cytoscape using
the plug-in MCODE and cytoHubba plug-ins to analyze and intersect to obtain key genes. The key genes’ clinical value were verified
from the perspectives of survival analysis, differential expression, immune cell infiltration, and gene set variation analysis (GSVA)
scores. Key genes were introduced into the Coremine Medical database to predict innovative TCM combinations with potential
therapeutic effects. Secondly, based on the pathogenesis of ovarian cancer, core TCM medication patterns and medicinal flavors were
screened as a TCM combination. The two parts of the formula were integrated and the new formula was analyzed using the method
of traditional Chinese medicine compound network pharmacology. mechanism of action. Results A total of 381 cases of OV patient
biopsy data were downloaded, which were divided into two groups: low (190 cases) and high (191 cases) based on the median
stromalscore (—312.742 068 5), 202 DEGs were screened. GO enrichment analysis showed that DEGs mainly interfere with biological
processes such as humoral immune response, complement activation, and phagocytosis, as well as cellular components such as
immunoglobulin complexes, plasma membrane components, and T cell receptor complexes, as well as antigen binding and
immunoglobulin receptor binding, integrin binding and other molecular functions. KEGG enrichment analysis showed that DEGs
mainly interfere with functional signaling pathways such as signaling molecules and interactions, immune system, transport, and
catabolism. Protein interaction, MCODE, and cytoHubba screening resulted in collagen type V alpha 1 (COL5AL1), fibronectin (FN1),
collagen type XI alpha 1 (COL11A1), and type I collagen a2 (COL1A2), fibrillin 1 (FBN1), type I collagen al (COL1A1), decorin
(DCN), collagen type V alpha 2 (COL5A2), collagen type III alpha 1 (COL3A1), and Lumican (LUM). Clinical value analysis shows
that the expression of key genes significantly affects the progression-free survival, overall survival, and post-progression survival of
patients with ovarian cancer. Compared with the normal group, the expression of LUM, COL5A1, COL542, DCN, and FBNI was
significantly increased, and COL11A1 was significantly decreased. Principal component analysis showed that the expression of key
genes can divide normal and ovarian cancer into two groups. Key gene-GSVA-immune cell infiltration correlation analysis showed
that key gene expression, GSVA score and were significantly correlated with infiltration scoreand and significantly correlated with a
variety of immune cells. The predicted innovative combinations of TCM are Nanmuxiang (Aristolochia yunnanensis Franch.),
Qiancengta (Lycopodium serratum Thunb.), Chongweizi (Motherwort Fruit), Maozhuacao (Ranunculus ternatus), Duzhong
(Eucommiae Cortex), Zhongjiefeng (Sarcandrae Herba), Hongniangzi (Huechys sanguinea De Geer/Huechys thoracica
Distant/Huechys philaemata Fabricius), Yuzhizi [Akebia quinate (Houtt.) Decne.)], Jincai (Viola verecunda A. Gray), Lujiao (Cervi
Cornu) and the traditional Chinese medicine combinations are Chuanxiong (Chuanxiong Rhizoma), Gancao (Glycyrrhizae Radix et
Rhizoma), Banxia (Pinelliae Rhizoma), Huangqin (Scutellariae Radix), Danggui (Angelicae Sinensis Radix), Shudihuang
(Rehmanniae Radix Praeparata), Jiegeng (Platycodonis Radix), Dahuang (Rhei Radix et Rhizoma), Fuling (Poria). Network
pharmacology analysis showed that the new formula contains 2 199 compounds, corresponding to 1 749 target proteins after
deduplication, and 34 intersections with DEGs. GO and KEGG enrichment analysis showed that the intersection target proteins
mainly interfere with biological processes such as leukocyte differentiation, angiogenesis, and leukocyte chemotaxis; collagen type

XI trimers, collagen-containing extracellular matrix and other cellular components; platelet-derived growth factor binding,
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chemokine activity, glycosaminoglycan binding and other molecular functions; advanced glycation end products-receptor for
advanced glycosylation end products in diabetic complications, leukocyte transendothelial migration, vascular smooth muscle
contraction, cancer proteoglycans, protein digestion and absorption, relaxin, ECM and receptors The interaction and expression of
signaling pathways act on the tumor microenvironment. Conclusion The stromal cells are intimately involved in biological
processes such as immune response, material transport, drug resistance, and energy metabolism during the development and
progression of OV. Targeting the stromal cells represents a viable therapeutic strategy for OV treatment. The unique characteristics
of TCM, including its multi-component, multi-target, and multi-mechanism approach, are well-suited for this purpose. The present
study provides insights into the potential development of modern TCM formulations that target the tumor microenvironment, offering
new directions for the exploration of therapeutic options in ovarian cancer.
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Fig. 1 Distribution of age (A) and survival period (B)
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Fig.3 Enrichment analysis of GO function (A) and KEGG pathway (B)

SR, TEWRE S TAMEAER. RERSR.
BN FRAC S T RE 2R
2.2 XBEEEFIE

DEGs ‘# A\ STRING ##f = i it % b 85 5, PPI
W2 AT 433 201 AN 79 4534, PPI &4 P<
1.0X107'%, PPI %% F N\ Cytoscape A #AL, I

¥ ] MCODE F1 cytoHubba 7} e A, 45 5 an
Kl 4 s

1EHL MCODE g #3173 5t e 7 4% (score=
8.40), 1%ZMZ% AL f R AN LA . P VALK
Ji al (collagen type V alpha 1, COL5A1) JAffy-J&
, FYEEFEEH (fibronectin, FN1). XI AYfg

ccL19

A POSTN
COL11A1  COL6A3
COLS5A1 ACTA2
COLS5A2 ADAMTS2
FN1 VCAN ceL2t
FBN1 ACTG2
LUM ITGA11 PF4
DCN FGF17
COL3AT FGF8
COL1A2 FGF7
COL‘AIICAM%'OX
DNAI2 SERPINE1 RBPJL sce3
DNAI1 PLAU PTF1A SCG2

COL11A1

POSTN

CXCL14 CPA2

CD1B  CDIE
CPA1 CPA3
1"
o CD1A

CEL
TEKT4 FABP4 ITH2 CIDEC MMP13
TEKT1 ADIPOQ AMBP CIDEA COL10A1

COL5A1

4 PPIM#& (A MCODE (B). cytoHubba (C) %7
Fig. 4 Analyses of protein interaction network (A), MCODE (B), and cytoHubba (C)
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R EIEMS. P FN1. DCN. LUM Mt
5, 5Pz T 400 (central memory T cell,
TCM). HAZ40HE (monocyte, M) & N4 1 15 1
T 40l (iTreg). 5L T 400 2 (T helper 2 cell,
Th2). JEJEHHEN T 408 (follicular helper T cell,

Tth). EWE4HAE (macrophage cell) 25127 &2 3%
EMX; 5 B B4 (B cell). kg
(neutrophil, NE). #fiBh% T 402 17 (T helper cell
17, Th17) F5i2 1 &2 5 2 5k 5¢, Hih LUMLDCN.
FIN1 AH 5G4 5 5% HL 520 B 22 28] 1) S s 4 3= i
L& 6-A . GSVA MR FE R B RIE M 455 7K T,
HIERERRIEZIEML, KM GSVA PFrit—
2 3 AT o P 4 IR 5 DG B Ik R R R I K- 22 (]
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A Correlation between expression and immune infiltrates in OV
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Fig. 6 Gene expression (A)/GSVA score (B) and immune cell infiltration

ORI, RHEHE KA /KF 5 TCM.\ M. Th2. Tfh.
iTreg 52 REIEMHC, 5 NE. B 4iffd. Th17 %2
BEMHER, WK 6-B.
233 A ot RocE A4 Kaplan-Meier
Plotter 1, MR¥EFIIEARME, HIFRmMEEIREL, Lk
PRI FITRET R IE R, AT IF il SC B
RIZRIA TN OV 38 Jo it i 4= 47 11 (progression free
survival, PFS, E 7) . 447 Coverall survival,
0S, & 8) . it J& J5 4= 17 # (post progression survival,
PPS, [ 9) Mysmn, & AEAfAE B HIEE R
GSE14764. GSE15622. GSE18520. GSE19829.
GSE23554. GSE26193. GSE26712. GSE27651.
GSE30161. GSE3149. GSE51373. GSE63885.
GSE65986. GSE9891. TCGA. #:fil Kaplan-Meier
AAF IR I SR AL AR AT R], DL 1

P 7~9 K3k 1 AR, REEIEIRIEX OV &
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Fig. 8 Effect of key genes expression on overall survival of OV patient
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Fig. 9 Effect of key genes expression on post progression survival of OV patient
F1 ERBEEFERIEI OV EEFHEFHNEI
Table 1 Effect of key genes expression on median survival in patients with OV
o Toidk A A AL kRS A
ESEPNI EESLINi SN RSN ESEINii RSN
FN1 22.57 18.20 48.37 39.57 43.00 37.00
LUM 23.00 13.73 48.55 36.57 43.00 36.57
COL5A1 22.27 14.63 48.06 34.00 43.93 34.87
COL3A1l 23.00 14.53 48.37 36.00 43.00 36.57
COL5A2 22.13 14.53 48.73 38.30 44.70 38.00
DCN 23.00 15.01 48.00 37.47 43.93 35.00
COL1A1 22.60 14.03 48.06 37.00 42.60 34.00
FBN1 19.19 11.53 50.03 33.00 41.89 29.90
COL1A2 22.23 15.00 48.00 36.00 44.00 35.52
COL11A1 23.00 13.00 50.97 34.00 40.00 26.33
F2 EREEEME R
Table 2 Characteristic gene natural medicine combination
HH 4 P& 4 significance Dige R
FN1 MAE nan mu xiang 1.08 X107 FERARRE . I
LUM T=5% gian ceng ta 1.10X1073 A, BRAUE. b EREOR. Wi
COL5A1 FRT chong wei zi 1.01Xx103 WEIAZ . ETE
COL3A1 i mao zhua cao 1.30x107 ENE) L
COL5A2 A du zhong 2.77X1073 AN e B
DCN JHE X zhong jie feng 0.012 2 TERRGEIL VEIVEDE. 15 XE 4%
COL1A1 AR hong niang zi 1.24X 1073 WS s WE
FBN1 AT yu zhi zi 6.69X1073 mﬂﬁu B GRS, R
COL1A2 2 jin cai 1.02X 1073 INERE . T
COL11A1 JEE £ lu jiao 0.016 5 I "RBEI SRR AT ML
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's H e oiE Fe A2 SR HE AR H 3\ Cytoscape #£1T GO (BP.
. ° ®  CC.MP) fIKEGG B4 7, 45 #05H ClueGo #
. o " PEATRLAL, S5 5 LI 12, BREFRIZT A0 A
e o PSS, MRS SRR H, A
HNHAKH, PIEL ORI RONEER, EL
A it X REKHGHEAKREE. GO &MY, THELE
o ® AEEZ 5T AR IR I U4
ﬁ R WIEZ A A0 R, B4 s BP, I
10 RERE “EE" Hl-HARGER
Fig. 10 Pathogenesis theory of ovarian cancer toxin- Ul = %gﬂ

traditional Chinese medicine medication model

x3 HYERGUR
Table 3 Frequency table of drug patterns

R WL S 2k AL
i 1 NNV 107
Iy 1 HHE R 18
2 FE. HE 18
it 1 DN 126
e 1 EE NN 50
& 1 MH, IRE 44 11 SESFH%H5 DEGs &
2 AL S 49 Fig. 11 Intersection of innovative traditional Chinese
3 AUBIT RS 50 medicine prescriptions for maintaining integrity and DEGs
a b

differentiation of anglogenesis

Vascular smooth
muscle contraction

12 REHER GO (a: BP, b: CC, c: MF) #1 KEGG (d) B&E 217
Fig. 12 GO (a: BP, b: CC, c¢: MF) and KEGG (d) enrichment analysis of intersecting target protein

JREE XT M=% SHRIEE AR % MF. KEGG w47y, ZEMEAS S5

AMIANIENT  SEIEHE APYRIRIRIA =85 CC, I/ BEJRWIFARE ¥ AGE-RAGE. 41 A BT
WATAELE KR A a . B TiEtE. PEEIRESS B WE TR EERAZRE. B RAHE
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AR Faith RV ECM 5 2 AR A AR S5 5
TR I
3 itie

H AT i6y7 BAE OV AR 2, Nk
BRI REEITIE EA RRTIE. d 4k
T WA R REIGYT IR v AR 5%, (H
JITRCAIR, FEFfarr st 5 M m it Sz
il > ¥ m iAo MR S5 A 5e 022, e
TR 53 5 125 R 4 8 0 2 Jig 1 52 1) Jo R R 9T 45 IR
R EEVER R T AET, Wi S E . A4
MV FHS MR, R HIE R RS
DL R it b e A% 5 o B S A4 TR AN e e 24 i Ay
B AH B EA Pf  RE BEAE v AN [F) 2R 7 4 g AH
HAEA, DMt A, . s R iR
PE 20 L 2H B, e RE AH % BT 4E AN L ( cancer
associated fibroblasts, CAFs). [H]78 i 4l s RAl
XL G S AL L T S I PR DAY g 4 R 240 i L,
KM AR (extracellular matrix, ECM). H A
ECM gt EH (RIEREMBIEES). FrikE
(AP E N d4EEamarE e LLAGE
HZPEA . Ak, JEFAEMN R ECM (1) B %
DR 22123, 08 1) 52 J5T 4 O 1 ¥ 97 SRS ] 410k 24 i 41 i
FOE R, ik e UM% . 1R, SR AR R
XL BRI, B S e L FEIR SR T I 2451,
[ B A FH T UL A e R T ) OV ) R A2 R Fe
GRiH. HR%5) . CAFs & TME H3Ei4nii
— AR PR, AL O SR R b )
BRI 2 —, AR ARG G L I A K
AR BECM B, i sise, 1w
R RELEEN. B8 S AEKE T
(transforming growth factor-B, TGF-B) HJ 5[ & e
PAEE R, % TGF-B 32K Al #£ CAFs H11% T Smad
EofkR, RFEZIReEARMEER (versican,
VCAN) Fik. VCAN AMYUATfeidt CAFs fitd:, &
IR EEAZ A F--xB (nuclear factor-xB, NF-kB)
iy, LiREs). ZRERMCER CD44. HMMR Al
R4 EEAR 9 (matrix metalloproteinases 9,
MMP9) fi it Ji 40 (1 IE A% 1R 28 . CAFs Rk fl4t
#EAHREEH 5 (microfibril associated protein 5 gene,
MFAPS) 5340 L ovps BA R LA, HBUE K
IR LIS (focal adhesion kinase, FAK) /%
N ¢t & # H ( cAMP-response element binding
protein, CREB) /L% 25 1 C1 (troponin C1, TNNC1)

5510, BEERIR F-UL30 8 A 40 & 22 i s,
HE OV Ui isshik . CAFs nfRiS#LH ¥ C-
X-C J:patb A FHefk 11 (C-X-C motif chemokine
ligand 11, CXCL11), ¥ Ji 40 M 2 1 fr) a4k K 1
C-X-C %7 #atb ¥ 324 3 (C-X-C motif chemokine
receptor 3, CXCR3) {iE b4t fu - K AT 2425,
PN R 2 R K R G ) B A AL R o), 5 R
AR BRI AT R N VIA S . N B2 4
Lk MmE N EAEKKEF A (vascular endothelial
growth factor A, VEGFA) i i IfiL & A Bz 4 i 11 3 5
A T B, VEGFC #1 VEGFD i 2k &2 Py 3 4 ff
HHE B AN Sk A T B Il RBIE T2 7%, VEGF
T2 OA BEMAIEEAE K, N AL
TN T #esh, 15 3 NIRRT S, BT
BT H) VEGF /K-F5¥EE$i)E 125 (carbohydrate
antigen 125, CAI125) /KFE#EAMK, F£W VEGF
AIYE OV AT MEVE 1 1) TN 8 R 26271, HAth 6 Jog
1T 6t I 7 40 P T 7 5 4 i) e e A [R] i A
OV 228, Lou &5t OV &3 b i -5
JoT EE A 5 BH 2R AT TN 25V AE G, JREEAE OV FL1Y)
WIGRIZ WIS BEAT VRS, I 8 AH L IR T SR
I ASHIE 90 1% £ NS BT A0 IR VT 2 B A IR T OV F
TN o

AW T JokE T 4l e 437> 1% DEGs Jf 2t
ITEHEINT. GO LY Ife & &M iR, DEGs
BHRAETRe. AT S ol A s I R
K. KEGG s %0 i, DEGs EE 51
SO THAHEAER . S RS s o A&
DIREAHC. BFFCRIH, AU/ % (interleukin, IL,
i IL-1IL-6IL-8) \ IR SR FE K] -F--0.( tumor necrosis
factor-a, TNF-a) &5 H1 MR 4ui ™4, I et
FREE A ) G 2 A0 BB 0310 S R A G 88 R K
RS T [ A 29 L R SRR 40 i 3 e > s AL TR
U0 IL-8 FH PR R% 40 B fk 28 2 -1 (monocyte
chemoattractant proteins-1, MCP-1), 55k
YA AR A E AR RS AR, A
%A (reactive oxygen species, ROS). g+, #
R AR T g0 75 R AR 1 Toll
FESZAA (toll-like receptors, TLRs) HIAH HAEH S
2t NF-xB N5 5 3-F 5 BE K (signal
transducers and activators of transcription, STAT) 4§
it B A MIE LB, MCP-1 FE &R BA T 1
(colony-stimulating factorl, CSF-1) %545 R4
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KEWRAN TAMs [A) 8RS IR1E, TAMSs
PR EL S y FHEEK (interferon-y, IFN-y). TNF-
o A1 TLR 4125 W R R A AR 4y M1
A, IL-4/1L-13. IL-10 F1 TGF-B KRBy M2
KRB, M2 BRI R e e A A 40 L A 5 (TL-
10, TGF-). FEFMALT HLAA-1 (programmed cell
death ligand 1, PD-L1) 1) /5 18 1 G 241 731 B7-
H4 73 il NV e B N s, (A REYE T 40
R, 5 OA MR 7> B 1R 2 D) AH SB35,
WIS R4 ER 15.5%01 OA T 5l N LSk I8 i 7
(human papillomavirus, HPV) BHEBOL, B 513 B
HPVEG/E7 (LN SR 1 #5A, HR-HPV &AL G E(
OA "1 p53 FRIEFEACH pl6 FIXHG MG, F35k HPV
13 8 0 i 35 BTS2 an A B & B 231 1 Ceell
adhesion molecule 1, CADMI1). #E#5AIME A
(myelin and lymphocyte protein, MAL). HcX} & 1
(paired box-1, PAX1). JRIFERMLEREGE Z K 1
( adenylate cyclase activating polypeptide 1 ,
ADCYAPD). 73R AR ER I (secreted frizzled
related protein, SFRP) IR 14 5 PIFE IR g K
(adenomatous polyposis coli carcinoma, APC) 75
B, X OV IR EEAEEZ LB, 25 E, i
%43 DEGs 5 OV KA K NI AHIE M .
#—4% M PPI. MCODE A cytoHubba #$h
7 12 5 e o 40 FE R OGBE R IR . PN 2 VR 2 4
NANEE BT A% 0 2R Gy, I 5 4 3 TR B S 2 2 A
[ E A BLAE HA Y & Ahan LG sh, 28t 2 Mg eE
YA RIS R 4E M . FNT A OV 2 Z 115 [A]
FLe-n, - B A R BT ARG S, FNI &
FAL AT IEIRT T 259 512/ OV 4HM T, Il AREL
PEIUESE FN1 Jy OV B RUF bR EM T H T R
OV BEFERZ LI, Jhhh, MEVRTERE OV Bl RS
TEFRT, RN 7 a5 R 1R IR R B e e, (B Rk
OV 4Hiffif3 LAFATE, OV AHCIA L4l (oxygenated
alkynyl carbon materials, OACMSs) < [E]#H E.AE ¥
7% FN1/E H ¥ B (protein kinase B, Akt) {55
HWER T OV e~ AR 251, [FIN OV 4
M OACMs Z [A] ({5 5 1% e OV A ¥e e A1
ek, OACMs N OV JEIRY BB 7E R BRI
BB S, LUM & ECM [ B ZA R, G852
FERALE, THESEAZEAREL, T
MRS, LS H RIS R ) e R R 2R B DDA
Ko LUM TEZ T2 OV 4l 5 rhid fERIAHS),

H 5 30 8 B 2570 S A () A e e 3G 0, shAh S
COL3A1 LR IER I LUM 75 ISR LF 4E R 1 1)
HEMEA, COLSAL MREEBFGEH, 25
ARSI EE BT A, A HRIE COLSAL JyBkAEAH K
FeR o VR iR B 1 SR A 4 T I TR B 1 R 43
2z —, B 1 AE AR A R L R R
T B SRR A AE R FERN T E, CEA BSR4
AU R A SR 8], COLSAL 75 OV 4l fifd flZH 41
W R R, R AT HIE] OV 2 f ¥ 3 E AL RS

HAEESEEE (paclitaxel, PTX) 24 OV i bt
FKik. EHEDPTER COLSAL FiETHm 5B ZENAE
R RAMK, FEE OV B W8 5 BIAH K.

COLSAL1 25 F M40 M e A1 M2 Al A0 A 5% 1 et
L, 3 H S OV JIRHE sz 4 M ) LU AH 5, R
B COLSA1 FIRER OV HF Gy a7 $E 149,

COL3A1 & — 547 il 25 4H 5% (1) R 41 4ER I SR
HH, AOVAIMRRTRERFEMNRIEEH, £
LAZBE . LA B FERBUEA T 24 40 B 2 v s s 10,
5 OV & S 4E R A LB, miR-let-
7Tb/COL3A1 R IR1RLE OV 1R ZME AL 7 iR 24 P o
RIFEMEHB, COLSA2 J& TIRIFEEH XK, £ OV
PR F B CAFs Ri5, HIEHINEHALAHLL,

COL5A2 7£ OV A4 &3k, H % COL5A2 &3
IARF, OV B TG 8 % . COLSA2 Bt 5 OV 4
MR ITGAV 454, W& OV 40 FAK/B/E
M WL BE -3- 2 ¥ B ( phosphatidylinositol-3-
hydroxykinase, PI3K) /Akt {5 ‘5@, {2k OV i
B TR AR 2B, Ny T R R A RN
(small leucine-rich proteoglycans, SLRPs) K&/ iz
FET ECM 1, Z5EEFUERG 7 A0 5E
ML RAMITER. DCN A 18 SLRPs 2 —, H5Z
Fham MR B2 AR BAR R, S5 RIEL 4R
PRI, BRI DCN w] DAYE A4 4] 22 F
AN AR A FE AT RS - OV 4117 DCN [3R1A B 3%
ETIER AL, HEHAER OV Z i ZE 5 AR
#, DCN Je /Mg K A4 B 2L RIS, COL1AT tH
RIRFXGEREE, FES 5B 4S5 14H
B, SRR 2RI . AT TR 2540 5505657, FBNI
FE 6 A A S AT 4 ) R gy, SRR
FRFFE A H R B EMIAE IR . FBN1 &
R, ZHNOEEEF A Caurorakinase A, Aurora-
A FUIRE 5 LR 2 (breast cancer susceptibility
gene 2, BRCA2) 5575, SR =22 m
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A ORB, A FBNT S8 ) AR ZR DL L
FRNIBNE OV BRI B <059, COL1A2 tBy
IR TERER ), AT IR H AR IE B2 1,
HY5 OV A RTEHEKE. COL11AT tAKER
FERMEN, Rk ST . 2288 it
FEgAD, BRI ISR SR E AT RS T OV 3 EANFE#2
(KA ROV BN R 5T 48 HE COL11AL 2y OV
2R ANAN 1) i R S A F0U PR 7102, St ik PR 2 2
5 ECM JERAMHSR, VIR dstaitsiions, S5k
AR LG, FE RS R s A AR S N,
RRAE 2 R 5 ) ECML 55 SRS R A 4 rp 4T Y
JB R W I Intes), Setg L ik A OV ZH 40 #E
VI . AHIF U0 S8 L PR i PRA B 1 — 28 0
TR, REEHR RIS S B PFS/OS/PPS #VIH %,
HIEH BRI REZS . RN CEER LI 2
AL 32 SR RIK I 5 o P H R 2 G . &5
b, SCBREEDR R IR 45 SR AN AT & a7,
BA 7 R A -

IR A 5 v R RS IR 1 YA TR ) 5T R
5 it Je 4 O P 928 1 TR BE U AH G o TR AR 5 ) £
AR R AR I (1) 15 Ak, R R IR TR IR 1)
S5 A T TR AL AR AU fE A TR
BEEETNA AT . T2 m h2y, [ 5
T R BHIRM OV RALIFILS ) H R
2. OV RERHL “FHE PR, HE MR, W2
MR, IWRIGIT b, M LAPURM R NZ L, R
THIR O, RGO EE R, BN B O A
TR AT TREE. TR M2y
AR WO BEESE el b AT
HIRE. &7 BmBHESEN, BWET ik
Mo BARZG A ST R, SPIERIETAH 7 th 250k
ik Pridb. B, buwE. pubie. FERE. A
MR AME AL, PRIFEE 2 FG IES731, BF 587
N R 45 24 Wk A\ R 3R NI AR R 5 A BE S LA R
1R YRS FE o P AR HH AR A48 P i P e i ) -3k 2
FR OGP P S 40 M P A= KIS Bl . 5 5 R T RIRE
TR IE Go/M ], 0 B RV A 2R 1 e
(adenosine monophosphate-activated protein kinase,
AMPK) /W F.Zh ) HE R EEH (mammalian
target of rapamycin, mTOR) {55 5@ B3t ik OV
AL B EETY, )25 serratezomines A B X%
Tl b 988 40 AT B A B A B B S RS R
phlomistetraol B A 34 (IHT I8 41 3L 7% K B4 v

YERUSL AR R TT 9N S0 o F 259, R 2 iF .
ZHE . NRIEREENT Z P e 4 PS5 A6 A R R FE 4
il S A A AR RS, Ak Ah AR S . = R 2 W
ALK R H M PR A E S W, BHE I — 20 1 1 B
YEF T 2RRLRISE S TU7780 s K is 2R A&
V). &SRR S v AR 5
YUMIRE T F0HIGH A SR B T . S AR R 2R AN
TR, NGRS TGS % Pt MR A —
728, FERIMESCEIRRAER . EA R
PAKGEKAEAEIASE, wT AR BIIG AL, BEUEH, H
I PR F 2535 22 400 B2 NI R A P e &2 7
HIF), Hh sy, HEaX 2 Mg
A S5 TR TR B0, PRI BRI LR FHVRE
I7 U0 B h 2 UGs TN T NS 2y,
TGS R A, TR Bk e oA LA A
[ fie 8 20 ) A Al R T U280, S R AR R
X 16 Fof fofrIgd 4 A 50 4 M E5 P AE P R 4 A
(147 200 9 e LR L 4 PR R 820, s PR R FH A oK
FIEAT ] SR AEH T AR s ™3, F AR b
s, VBRIEVREANBETE S, MATEISIRRY,
SFIESRA RN B, R, 3 M. 2
Mg, AERE. KR, REEEAE AT AT 5
YA B K, ARG PR F 24 H 350 R s Ak A
Hﬂ ‘275%[84—88] o

K FH 82 7 WX 4% 24 32 o A <7 1B B R 24 0 A
ML, 2077 5 DEGs A28 H 34 /1, 15 DEGs
16.8%, REEFBZOEEN. GO BEIM TR,
LHEMEATZES 5T A, AR
SRR XT =k AN AR . SRR I/
WATAEAEKE P4 S, R FIEEEEY IR,
5 OV JBEHE R AN o 20 200 BB AL AR TR
KEGG & ®En iR, EEEES 5T IRE
HRAEF ) AGE-RAGE. FHAIEE W BiTFs .
RN N R S EZ N S ML 1L T
Faith 2 \ECM 5 244 (1) AH ELAE F S50d i - i A R B,
AGE-RAGE TEMR 4  A0I7 TN 24 A i &2 % A mT
PRI e R AR AR T, R MR An B AR R (2 2%
J71E, BERZMRAE A AGEs Il AGE 151K RAGE
HFEBURRE WS PR, BUEMREMRZE. IF
H AGEs 1E A 542 (B =41 e AR A
FFEF A FIGLEDDZ, aAnpaiE . 205 N FiZ
RSN SR, B R U RE K4 . AGE-RAGE )
[ 7] 75 T =W I 7 (adenosine triphosphate, ATP)
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% S100 £ HRE LRSI 4Ef % . pS3 E=E
Bee At AR A g #0AE FHS%, AGEs 7EFLIME . A
HIsE & e A0 e (1) A= 28 1k Pk PR A R
S e JB 1) AGEs KT iy T FEnt RE2H, 16 1 AGEs
AKF T R BR B B 8901, (Kt AGE/AGEs At
TRIT A2tk P B ELE I . HARIE KIS e dh
M AR PTA T A OC, 5 OV RAEK
JEE AR VIR

4 L

OV 1R “tdig £7, T aAtE, 5K
TR SRBEVRIT N2 A2 AR IR T TN 2 . TR
BRI ZJSERADC, T H AT 9N SR T 2 0 TR Al
PR G2 A, 20 T IR TP 15 ) 2R T 44 P
FE . AR W 2 PR LA AR Al SEBE 1R
ZRERIINF, HA CAFs /& ECM )3 Z R
FE AR NI O R B R 5y, HRER A2
FRIE CUNAHZABRE IR 8. (Bl s T, K&
A K DR VAR AR i 1 7 A % B 9 6 M IR R )
TEMEIIRAE . KR R AR YT i 245 i B B
SEUR), PR IE VR TT AW TR A [ 25 ) 3R
0. ARt R Z a2 REmLTr. I
PR 5E J5 B S Be N R AT R, 0 72% T A5
BRI 258 7 R R I R . A SC
HR R A R T T ZE 7 AR - 2 F B R
b T R R RGBT N .

DRI S AT 7 ik T o A M e O BRI R, e
RIFEHLETT“Z o 285 2L W RRE
[F] I 45 B AL G = 20 T IR A e [ OV I R Aot
ERT R EEHEIR R, MESF RGN OV JRyTHh
I TT o SRTAHH FLIRA A e Z AL, A NIA Bt 7Tk
TGN S, ARSI 4 77 3 — DI R Rk P Ak sk
IRUHIE . ABHFAAEET OV BRI 4R T2
YIHF SR T7 S, ] S ) R A B
L) S BRHARRERE S M T KA I S %
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