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Abstract

Objective: To investigate the potential mechanism of network pharmacology in the treatment of
diabetes retinopathy (DR). Methods: The active constituents and potential targets of Radix Paeo-
niae Rubra were screened out by the Chinese Traditional Medicine System Pharmacology (TCMSP)
database. The related targets of DR were mined through GeneCards, OMIM, TTD, PharmGKB, and
DrugBank databases. The drug composition-target interaction network diagram was constructed
by using Cytoscape 3.9.1 software. The intersection targets of drugs and diseases were obtained by
the Venn diagrams. The intersection targets were uploaded to metascape for GO and KEGG
enrichment analysis. Network topology analysis was carried out on intersection targets and the
key targets were screened by using centiscape plug-in of Cytoscape 3.9.1. Results: A total of 29
drug ingredients meeting the screening conditions were identified; 99 potential targets and a total
of 859 disease-related targets were obtained. There were 32 drug-disease intersection targets.
Nine key targets including CASP3, ESR1, AR, TP53, VEGFA, CAT, TNF, AKT1, and IL6 were selected
by network topology analysis. The analysis results indicated that the key targets of Radix Paeoniae
Rubra in DR were mainly concentrated in AGE-RAGE, HIF-1, PI3K-AKt, Fluid shear stress and athe-
rosclerosis, and NF-xB signaling pathways. Conclusions: The results of this study preliminarily ve-
rify and predict the mechanism of action of Radix Paeoniae Rubra in the treatment of DR, and pro-
vide a reference for further clinical validation and pharmacological experiments.
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1. 51§

BEAE ATAEEACE R m, BRI ANEOR 3G K [1] . VR PR o WAL 9 AOE, DR 2
At RN NI R LI SR A BRI 22— (2], BB PR f 3 IR A0 7 A 7 PR (R R . AR,
YN N OB R 8 5 DR IR IR0 R L8 28%, TR JRI 58 DR 1R HR 2N 25% [3]. 1EAIRIR L
W FH BR80T BRI — SRy U7, O T IR B B A N A LA 9 R A K R (vascular
endothelial growth factor, VEGF)§L i iA 77 32 B4 X4 DR &, HHAFEARKRMNZ . 7R fE . W&

o e S . PRI BRATE V) R ES R w H Sz, F LRSS DR Jith, 4% DR #H/E.

HIERZ57E DR P2 3 TSRS Z 16 . AT RKEE ST A h2ihs, BAATERGIL. v&if. 1%
FRIER IR IR AR, AATEAT ZZEEN, AREPEA. PiR. P AR, O
MR EE[4], FHHAETRITHE IR S I RORE /7 THABIE SE R ¥R — B ER . FRAT IR R oy 2 — AT 25
LR B AT LLIE S HSP70/TLRA/NF-xB #2435 DR [5], HH# FRI K BRAL M Miiller 41 it B A £ 1E H
[6]. (HE T2 AL AR, FRATIRIT DR PVERINLEI N ATEIT, A 70N P9 48 25 B 22 1)
Ty, G HARAT 3 EAE Ay SRR AT, RITARATIRTT DR TEEAE AL, IRRM Rt — 2 5%
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2. MRk
2.1. FAEMER S TFE
FF v 24 2R 48 25 B 2800 12 K 5y P& (TCMISP) [7] (https://old.temsp-e.com/index.php) 5 % 7 A5 B 45

FARAL SRSy, A CHvIRIE, IR 251850 7124 (ADME) [81Z:%L, K254 1 IRZEY R FH F# (Oral bioavai-
lability OB) >30%, Z4¥4H 1Ll (Drug likeness DL) > 0.18 [9] [10]1F Ay 7k A5 vt B 3 07 1 4 A

2.2. FRATTEMER S E R BV R ik

FIFH TCMSP i 2 ik tH 7R AT 6 PR R vB AE S A5, 7E Uniprot #5408 6 [11] (https://www.uniprot.org/)
HOPE GG HA IRV 75 B i 2 BRI A B 7 2 Pk (Gene Symbol), F3REIL Uniprot id.

2.3. A "R - R MEEE
Bt ARATIEYE S AR s B3N Cytoscape 3.9.1 B4 [12], # VGRS - B S 2%
2.4.DR HHXHSRE

N G 2% S 3] “ Diabetic retinopathy ” 7E GeneCards 34/ %[ 13] (https://www.genecards.org) - K ik
A% B N Relevance score > 1, 3Kf5 DR FHICHE 5 499 4>, 7E OMIM [14] (https://omim.org/). TTD [15]
(https://db.idrblab.net/ttd/). PharmGKB [16] (https://www.pharmgkb.org/). DrugBank [17]
(https:/go.drugbank.com/) 4 & i 453 B AH OCHE £140 5008 232 4~ 30 /M. 187 M. 34y, Xt 5 MHde e ik
R AR SE BT RS, JFMEEEE.

25. XEELTHE

B 2 G AR AT VP A PR AR DR A AR SRR Venny 2.1.0
(https://bioinfogp.cnb.csic.es/tools/venny/index.ntml) 224175 B, FRENAZ SR &,

2.6. ZEEEHEEIER (PPI)WaEHE K X[ THE

B AT IRIS AT AR5 £ 5 N STRING %k %2 [18] (https://cn.string-db.org/), #)#4 R 52 4“ Homo sapiens”,
TEEAR BE N 0.4 - BROsRIiE B5 15 i, 19 2128 G2 #E AU ELAE FH X 4%, 95 H tsv ST o 512 tsv S A3 N Cytoscape
3.9.1 8, IFI H centiscape i fF X A1 ELAE F WX 25 34547 4341, AR 9% -H A1 14 Betweenness. #2311 & Closeness.
H /& Degree i i 43 #E 5k, BIZRATIRTT DR I HESE 55

2.7. SRR TRE R L YiE kS 4h

PAZ BN 5 AL 5 Metascape HUHE FE[19] (http://metascape.org/gp/index), &£y “H A7, Min
Overlap #% & & 3, P Value Cutoff ¥ & 5 0.01, Min Enrichment ¥ & & 1.5, 43 7| 3E 47 % X A 44 (Gene ontology
GO)Zhae st AR K] 5 3L K 21 5 R} 4= 5 (Kyoto Encyclopedia of Genes and Genomes KEGG)/5 5 il % & £
38T o F A #AE A (http://Awww.bioinformatics.com.cn/) 7E 4 A &l T BoF GO & 4 73 15 B AL W 2 AR
(Biological Processes BP). 4l fiti#4 & (Cellular Components CC). 4>FZhfE(Molecular Functions MF)45 5 DA
N KEGG & 473 M 45 SR AT P ARAL 2 30 o

28 HEMNS - B - FSEBENE

M Cytoscape 3.9.1 B, W ARATEMER Y. KEEAL SEBEEFAN, MWEIRATIEIT DR HIRK
gy - B - S S IEER 4
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2.9. DFRIE

B 2.1 /NGERT 2.6 /I A HE 44 FE FI I P A S A% B AT 2 T R . 7E pubChem H4iE 22
(https://pubchem.nchi.nlm.nih.gov/) F T~ #ARAT 36 M8 7 B /N> F 45030, FREd Chem3D #44-3/15 42 € &

THIZ, TRAF8 mol2 1 30. X TAZOFE R AL A ] PDB Hie J# (https://www.resb.org/) & 4% 3R 73 %t
J32 pdb 4% 3L, T PyMol BifFili AT B IR AR KAV B, 555 1E AutoDOCK B il A 2 1) 25
2T INE S HRAE, (RPN B Z AR . R X402 H Autodock B4 11 THI AL 1 47 1)

TRATHEVE RO 5 % OB KU AR HEAT RE 3R, FAE AT 20 B 1 /2 PyMol A2

3. 4R
3.1. FEMER S TEIR

FIH TCMSP % 6 H 7R AT 2 Rl 4 35 120 B, JL0R% H 29 Fhisi /£ OB > 30%3+ H. DL >0.18 1)
WM . ARATIE TR L 1.

Table 1. Bioactive ingredients of Radix Paeoniae Rubra

® 1 FRATEMEER S

s MOL ID RSy OB (%) DL
1 MOL001002 ellagic acid 43.06 0.43
2 MOLO001918  paeoniflorgenone 87.59 0.37
3 MOL001921  Lactiflorin 49.12 0.80
4 MOLO001924  paeoniflorin 53.87 0.79
5 MOLO001925  paeoniflorin_qt 68.18 0.40
6 MOL002714  baicalein 33.52 0.21
7 MOL002776  Baicalin 40.12 0.75
8 MOLO000358  beta-sitosterol 36.91 0.75
9 MOLO000359  sitosterol 36.91 0.75
10 MOL004355  Spinasterol 42.98 0.76
11 MOLO000449  Stigmasterol 43.83 0.76
12 MOL000492  (+)-catechin 54.83 0.24
13 MOLO006990  (1S,2S,4R)-trans-2-hydroxy-1,8-cineole-B-D-glucopyranoside 30.25 0.27
14 MOL006992  (2R,3R)-4-methoxyl-distylin 59.98 0.30
15 MOLO006994  1-o-beta-d-glucopyranosyl-8-0-benzoylpaeonisuffrone_qt 36.01 0.30
16 MOLO006996  1-o0-beta-d-glucopyranosylpaeonisuffrone_qt 65.08 0.35
17 MOLO006999  stigmast-7-en-3-ol 37.42 0.75
18 MOLO007003  benzoyl paeoniflorin 31.14 0.54
19 MOLO007004  Albiflorin 30.25 0.77
20 MOLO007005  Albiflorin_qgt 48.70 0.33
21 MOLO007008  4-ethyl-paeoniflorin_qt 56.87 0.44
22 MOLO007012  4-o-methyl-paeoniflorin_qt 56.70 0.43
23 MOLO007014  8-debenzoylpaeonidanin 31.74 0.45
24 MOLO007016  Paeoniflorigenone 65.33 0.37
25 MOLO007018  9-ethyl-neo-paeoniaflorin A_qt 64.42 0.30
26 MOL007022  evofolinB 64.74 0.22
27 MOLO007025 isobenzoylpaeoniflorin 31.14 0.54
28 MOL002883  Ethyl oleate (NF) 32.40 0.19
29 MOLO005043  campest-5-en-3beta-ol 37.58 0.71
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3.2. FATRERRTNE “EEMS - B MEfhE

% H] TCMSP #dfs PE A 4K 77T 29 ANEVE 7 xf BE I TEFERE £, M BR TCMSP %l e rh 4R A BV 7L 4L
HHIZEY ) 15, F Uniprot (https://www.uniprot.org) 304 o (9 Uniprot KB ThEE, fi NI TERE i 455K,
PR E NN, I 2T B ) (Reviewed/swissprot) (U s, B 7R BT £ 44 BRI IE N BT J7 44 9% (Gene
Symbol). H:H# 3 /M £ (Chitin synthase 2, Cytochrome P450-cam, Beta-lactamase) £ Uniprot ¥4 J 2%
BARNTEFMFRE R, B IR . FIF Cytoscape3.9.1 #iFFa H “ FRATIEME R/ - $E S M EAEH
WIZg i, DL 1o B aRATIE PR R AR U R, FIDERE MU 5 X RIS R ARAT T
PERLAY T RU3E 14 A4S, B0 AUT AR 99 A

49

Figure 1. The active ingredient-target figure of Radix Paeoniae Rubra

1 AR - R EERAMEE

DOI: 10.12677/acm.2023.133712 5006 I PR s 2 it


https://doi.org/10.12677/acm.2023.133712
https://www.uniprot.org/

KER 4

3.3. ) - BRI RREZEL S

N GeneCards. OMIM. TTD. PharmGKB. DrugBank % ¥ % fifiide H 75 & 26 2F 1) DR A C4E £ 859
A, M Venny2.1.0 il “757~5-DR AZ4EHE i FRIE” , Wl 2. 455K, #3455 DR Z [A13EA7AE 32
MR AL BIX 32 AN LR ARATIATTHE DR VRN f . SRR S B 2.

Drug Disease

825
(89.3%)

Figure 2. Venn plot of Radix Paeoniae Rubra targets and DR targets
in olibanum

2. FRA5-DR A& S EEE

Table 2. The information of 32 intersection targets
R2RIELLER

FFs PR s HE AT
1 ESR1 17 FOS
2 AR 18 CASP3
3 VEGFA 19 TP53
4 MMP2 20 HIF1A
5 MMP9 21 AHR
6 CXCL8 22 APOD
7 PRKCB 23 PTPN1
8 IGF2 24 ADRB2
9 GSTM1 25 JUN
10 TNF 26 TGFB1
11 IL6 27 PON1
12 PTGS2 28 NR3C2
13 DPP4 29 RXRA
14 PIK3CG 30 AKR1B1
15 AKT1 31 CAT
16 BCL2 32 NOS2
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3.4. 7R3 - BRI IR AR L 2 R R R EIER (PP I

K 32 MAZERHE pi AR 2 String Hdf 7, 58] “ACRHLE A EAEPPMZE” , WA 3. EhacsE
LR RS, MIARR A G m R AR ELAR Y o

Figure 3. The protein interaction network of intersection targets
3. RZEEH R PPl WLE[E

3.5. fEEZ LR

FIFH Cytoscape 3.9.1 #AFH 11 centiscape i fEXT PPI & A i #E i HEAT 3 #M 248, #R 4 Betweenness.
Degree &S ¥ AT R IFVEIR], ikt CASP3. ESR1. AR. TP53. VEGFA. CAT. TNF. AKT1. IL6

HONMEABZEMFHI AL, X fA] e/ EM T DR AR LB R, WA 4.

Figure 4. The protein interaction network of core targets
B 4. #oL¥Bs PPI WL E
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M. T p EFC/NITET 20 A LS

3.6. GO BES#HT
N Metascape 35 2% 7545 5 DR A2 458 ST GO &
RHATROR, WL 5. 3 BP 45 H 3L 20 A, F= EALHE: 4o Xd1b 2% Nk H s (cellular response to chemical
stress). X ¥ER I < M (response to hormone). & H /51 B IR A4 (1) 1E 4% (positive regulation of phosphoryla-
tion). 2 B AL AV SN (cellular response to nitrogen compound). & 45 & 4= (tube morphogenesis)-
miRNA [¥)#% 5% 1% (regulation of miRNA transcription). f4& % & (gland development). X 2 [l B & 1) %
[ (response to steroid hormone). A E 25 & 2 (gland morphogenesis). %175 3 1) ) W (response to wounding)
CC 4 HIt 44, BIHFEFMTIE Y (transcription regulator complex). ML/MR o Fiki(platelet alpha
granule lumen). 5Z{& & &%) (receptor complex). fE4&(membrane raft), MF 2% B3t 9 4>, ff5 DNA 454
(cytokine receptor binding). %[ BE 52 A i 1t

AT 454 (DNA-binding transcription factor binding). & (45 [7] — 2 AL3E £ (protein homodimerization ac-

At
N

3
A=

(protease binding). 40 152 4
(nuclear steroid receptor activity). I i 5 283 M4 (channel regulator activity). £2 % & &4 P ik i 7% 1tk

tivity). EEEE A
(serine-type endopeptidase activity). & [H I 15 7735 ¥4 (protein kinase regulator activity). k444 (peptide
binding). IR R U HIZRATX DR HWEST VR W] LI 2 Rl AL ie . 0 S 731 D REIE VR TT

DR fIEH »

157

Log10(Pvalue)
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O
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3.7. KEGG BEE4o#H

N FH Metascape $4f 2 22 S5 5530 4T KEGG B 04T, ¥4 P {HH/IMATET 20 46 & 4245 AT n AL
S, W 6, W RBE R ACRE HH R SE Ak A - R B R A R P ) 32 45 5 3 1 (AGE-RAGE
signaling pathway in diabetic complications)~ A48 N /3 F1 2 ik 345 454 4k, 38 2% (Fluid shear stress and athe-
rosclerosis). HIF-1 {55l #(HIF-1 signaling pathway). BEAEEEULEE 3-FAMEF B {55 E B (PI3K-Akt
signaling pathway). NF-«B {5545, b AGE-RAGE {555 DR MJeMEfmsR, 080 S
AGE-RAGE {5 5 il s IfE I ILIE 7. Bk g AR 7545 0] LLodid 2 3@ % 111l DR Bt e .

hsa04933: AGE-RAGE signaling pathway in diabetic complications - .
hsa05205:Proteoglycans in cancer .
hsa05207:Chemical carcinogenesis — receptor activation - .
hsa05418:Fluid shear stress and atherosclerosis - .

hsa04932:Non-alcoholic fatty liver disease - . count
® 50

®

hsa05140:Leishmaniasis - o . 10.0

hsa05208:Chemical carcinogenesis — reactive oxygen species - .

hsa04066:HIF-1 signaling pathway 4 .

hsa05219:Bladder cancer o ] —logjo(pvalue)

Term

hsa04151:PI3K-Akt signaling pathway - .

hsa05225:Hepatocellular carcinoma -

hsa04064:NF—kappa B signaling pathway -

hsa05415:Diabetic cardiomyopathy 4

hsa04261:Adrenergic signaling in cardiomyocytes -
hsa05230:Central carbon metabolism in cancer -
hsa05120:Epithelial cell signaling in Helicobacter pylori infection -

hsa04020:Calcium signaling pathway - @

30 60 9
Enrichment

Figure 6. The bubble chart of KEGG analysis
6. KEGG BN SIBE

38. By -5 - ESEERMNERE

M. F Cytoscape 3.9.1 ZAF R HU/RATVRYY DR 1 “Ris) - #E &5 - 5 500 ” WK, WK 8, b
T 14 NS YER Sy, 32 MNMBERE S, W 18 K 5518, ka0, FARAJEE A A DA
= ST DR IR AEFE .
3.9. 9FXHHERIE

CRRAY - B - (S 5EER T M IR RAZOEE S CASP3. VEGFA fEcgmighEEZ OEN, &

5 2 6 N HEA SERT A YE R . IR BEIR . T FRHEERAE, SRERES R, BAeRY
AE 5% 00 S B H CASP3. VEGFA TERAEE %, HEEA K T-7.0 keal/mol, FRHELEHSHWALHES
SEFATEE, SR NEE 3, K9,
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AGE-RAGE SIGNALING PATHWAY IN DIABETIC COMPLICATIONS
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Figure 7. The role of core targets in the AGE-RAGE signaling pathway
7. Bl S 7E AGE-RAGE {5 Si@E P RIER
sa0520
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u' . )
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Figure 8. The “components-targets-pathways” network diagram
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Figure 9. The results of molecular docking, Node: (a) baicalein-CASP3; (b) ellagic acid-VEGFA
9. DFIHEER. (a) HZSE-CASP3; (b) ¥E1EEL-VEGFA

Table 3. Molecular docking results
3. OFIEER

454 f¢ (keal/mol)

RS
CASP3 VEGFA
# 7% 2 (baicalein) -7.3 -7.8
¥EAERR (ellagic acid) -7.3 7.7

4. ¥Hig

DR &4 PRI 550 DL IS RORE 2 —, e BRI e o i 4k h 25 4E DR BiiA Hh 2%
R, JUHAENSEE DR ImPRAERIT H UL . B9 DREHLN “SIAM MR, B8R RS “
BRAEE” , &b N “BHIHPEE” , R AATERE . 8. ARSEEUR A K ([20], 697 L2 DL “HRFEHR7 |
OEIMIEZS”  “RAIRBT SRR FRATHRET, VEIOE, RRIG VAL, S AR, S ARATIE ST DR
R R ARIE 2 BRI, A I PR 7838 B ARAT LR 75 76 DR J7 202 # [21]. (HZ /R4 DR 1)
YEF ML B BARAE A T8 et — 4R .

AHIEFURLF N 28 245 B2 B 5 VA RIS A, REARATIRTT DR IAE FIALHEAT T0, 97 H 2R AT Vi 18 1 7y
3£ 294, 5 DR A USRI N 3L 32 A, dlId « FRAT RS> -4 R -5 S IE g YRS I 2% RT3 S 2R (baicalein)
W N %, HIUCNBEAIER (ellagic acid), FRXA B-7% S ¥ (beta-sitosterol) . (+)-)L7% % [(+)-catechin].
B (Stigmasterol). (2R, 3R)-4-H & FE- K LIH[(2R, 3R)-4-methoxyl-distylin]. ~j i (paeoniflorin).
B4 H (Baicaling . B A EH A B R R A RAEY), (EE AW DA B . S scse R I 2% 2 m] LA
L PR AR A IL-14. 1L6 PALZ TNF-o VR SEE, fHIRLRYE h RAGE /88 H & ICAM-1 i B Xl 71
Fak, HEMANHZ L R T NF-xB [R5 B SORE 1 IR, D3R b AR DR B S oA B ZEL ZR 25 40 )
W, FELEELIIRE R K R AN B AR SRR [22] . Li Pan 25 [23)8 F & A R4 20 Witk — SR TS R
XTI IL-17 A5 53 ek S H Ui s e IL-18 PR, JF KRB Ee % 25 mT DL FR i) /NI B 4B i T 48
JHLVE A DA R A P 400 X B4 8 48 SR 70 AL DX S SR 1L/ PRV E i A i R A AUE . BRER B A DU, ik,
Pum S AEYENE, AT DASGE IR S WA, BRI . oG8 s 2 UAE A [24] . B FCIE BERAE R vT
DL IS miR-223/keapl-Nrf2 38 i te3e Bl 51 S (1% 40 B 8000 SOBORT IR B 224K [25), I Hasid sh e, B
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TEHR CLPY IR SE AT DASSCE A0 IR B A I, 00 PR 975 /) SRR 4EL P08 B4 2 ) 1 R, R4 R IR /s BRUBR 2 21
[26]. -7 S T2 — PP A PUEAAE IR S B, A SRR IRIE, WEIRIF T W5 PRI L i A2 . B PR
TR BRI ARSI AE RO L0 28 55 5 W PR 1 = R A B8 S B A B Ok [27]. Rtk -3
£ B (R e AR A ) b I RORE e A AR R IR 71[28] 0 -4 5 i ] Ll s MR D 2EL 2R rh ) i B 3%
ZAK(insulin receptor, |R)AI% &Mz 4 (glucose transporter 4, GLUTA) ™4 ML /K F-[29]. Selvaraj
Jayaraman 55 [30]/F 7t 38 B p-4¢ S Badacd I 2 B8 PR s K BRUTR D 48 i ) IKKBINF-B AT INK A5 538 2%
SRR TRE AT 571 72 FR) 28 R R R B AR WF T R IAERE PR R i A b, | T I 5 R rh 2 I A R i
Z i (Aspartate aminotransferase, AST). % A ¥ & fi(Alanine aminotransferase, ALT). {4 % & /i (alkaline
phosphatase, ALP) )51, I p-45 G B AN &2 6 B ] DARRAIG Fodk JH 7K S, 2 BH HOGH -4 i 1) PR 1
KNI 5E8 JFE 5 A8 7P TR AR T RE 5 A COR AR i B 1 OB, -4 S8 TR o 46 1 v DA ik
P PR TG, T 18 o e & B8 AR o i FLIR i U B (lactate dehydrogenase, LDH)A A B R i i
(pyruvate kinase, PK)5 CLUBEIER LA, Vo VEHSRT AR p-75 S B A 7 B8 I 1 s T AR IR (D DB, R
FERE BB AEHI[31].

I 32 AN SCHERE A PP G AT 2] O MO i, AR ZRATIR YT DR B B 24 1I1EH
B, #2055 4% 18 degree {5 MK EI/NEER A CASP3. ESR1. AR, TP53. VEGFA. CAT. TNF. AKT1,
IL6, IXUCAZ OB SR A T A T AR, O R BT, TEFRATIRYT DR i fE
RIFAGBEZNEH . CASP3 s /5 B A DNA S MPATEI VI 45 B A PE R, BHEE gt i
JATI[32]. BRISLFRATIHEN CASP3 Al eI T4 T-2 5 DR (MR EIEFE . AKTL 5405 DL T
RS R G, 1wy UWH AT LA 5] e fik s JE — 04 J5 P 7 200 i 2 1) VEGFA T PIK3R2 [ &8 i, 4 AKTL
TEAR[33], XU B AE T IE B Y R I 22 50 DR B AR - ESRL W] /iR & 2= M BURPESS 38, DGR
REARH, 24 ESR1 ik B vl S 80 5 KIKPT[34] [35]. TP53 AR IR hiEe s EEAEA, "L
P AR A0S R R A e TR R K s, IR B 2K T [36]. VEGFA B 1Y N/ ik i
ST B M AR BT R, R A O AR RS R REVER], H0H] VEGFA IR W] RS = i
SR RF/6A 4T B A s TR 37]. PLIE P AR K (VEGR) 25 &) 7z B H T8 97 DR,
SR - It VEGFA FIILAE A 3R -2 (Ang-2) XURR 7 PR Pt A Faricimab CU7E 24N E K3k, v UL TR
7 W PR IS 1 35 B 7K o 25 22 B AL I J5 593 [38] . TNF A& B 4 M = A 1) — PP &R (1, 4> TNF-a £ TNF-5 7%
PR, o TNF-o K% T TNF {5 58 E 90%M AR, TNF-o 78 4 0E S Ny 5 B 210 A .
BRI TNF-o S5 0] DL 1Y 0 8 a8 d 1 5 R S Bk i, 3 n] DS S50 31 M 18 1) A2 i [39] . IL6
SR S S N AN — RAF AR B R R B AN R —, BFFUIESE IL6 WS 5 R HKhL[40],
HHPBE% DR B AR INE, DR BEEBHAT IL6 S EMm[41], /R IL6 "S5 DR KRAEK
&,

GO &R BP FZUS S AU b 22 RO RN B T BERR A I IE 4% . miRNA 5% 5%
W, R RS R S ER RN, CC ¥ RHERREAY . /MR o Bk, ZEE 5V,
JEES, MF RS AN T84, BARA S REN. BAS S, MR 72 hkg 5%,

KEGG &/ i R B RAT AT DI N2 /ME 518 % T 15 DR K R, Horf AGE-RAGE {5 5 il % 1]
DAL FEMNIER L, 25 DR MIRJEFE, AGE 5 RAGE 4542 )5, RhoA-ROCK 15 5 il B #80E ,
A T AR AT [42] o AU BY 8 ) AN AK SR FERE AL A 5 Il 2% 5 2RE IRV DA S i i B F NF-«B. MAPK #1))
FHOG, 1E IL-6. TNF-a 55 RAEK T LUK BTN T ER T, B0E 5 1 NF-«B 7] e 2 il VEGF 1)#&IA
[43]. HIF-1 &M Mam 7, t HIF-o A1 HIF-p BRI R, O W 98 3 B v LB AT DA 5| S 20 21 Gk
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A[44], TAEBREESAME T HIF-o 2 BRI, (EHLA N SR EAERRFRE . RN HIF-a /2 VEGF 15
S TRl F-[45] » WF TSR A B A HIF 5350550 mT DA AR 5687 A2 7 [46]. 2 BT 7T e 3K ) AGE-RAGE
155188 ARSI R /RSN RERIAL (5 S8 . HIF-1 15 5@ B457E DR (kR 8] 7 e, X
AR KEGG & &0 Hrés RV &

TR R VAT TR BB R . SRR 5% 08 5 CASP3. VEGFA 1] AR E X 42,
HBE— D URAIE 1 FH X 45 245 B 25 (14 7 v 0 1) &5 SR B AT Stk o

5. &g

AT TTINEFH 2% 245 P2 K oy X 53, R TTARAT T 10 DRt e O Bk itk S A LA, e 17
JRAIAN DR ZIAIRR 2, WEAURET, JRATH LUEE 2 By ¥R RS Sl Bk T DR e, JNR~ia)7
DR iR N # fi 1 BIR K -
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