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Abstract: Objective To explore the potential targets and related mechanisms of Guishao Dihuang Decoction in treatment of
neovascular age related macular degeneration based on the GEO gene microarray database, network pharmacology and molecular
docking technology. Methods The main targets and main component of Guishao Dihuang Decoction were identified by reviewing
the literature and public databases of Chinese traditional medicine (TCMSP). Disease targets of neovascular age related macular
degeneration were predicted by integrating GEO database and public databases. Drug-disease intersection targets were identified using
the Venn online platform and the intersection targets were used to construct protein interaction network maps. Hub genes were screened
using Cytoscape software, GO and KEGG enrichment analysis of the intersection targets were performed using R language. Molecular
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docking was performed between the core components of Guishao Dihuang Decoction and the target genes. Finally, optical coherence
tomography and immunohistochemistry were used to reveal histopathological changes, and fluorescein fundus angiography was used
to observe the leakage of choroidal neovascularization membrane, and to verify its influence on the expression level of target genes.
Results There were 50 differentially expressed genes from the GSE29801 dataset. A total of 134 intersection targets were screened.
The core targets included ALB, TP53, AKT1, IL6, TNF, CASP3, VEGFA, CAT, EGFR, and HIF1A. These genes were mainly enriched
in biological processes such as response to xenobiotic stimulation, response to nutrient level, and wound healing, and involved in
related pathways such as aging, oxidative stress, immune inflammatory response, and apoptosis. The result of molecular docking
showed that the core components of Guishao Dihuang Decoction had a stable binding with MAPKS, VEGFA, TNFa, and IL-6. Animal
experiments revealed that Guishao Dihuang Decoction alleviated fundus lesions induced by laser modeling, down-regulated the
expression levels of VEGF and TNFa, and there was a difference in the expression level of p38MAPK in BN rats before and after
treatment. Conclusion Guishao Dihuang Decoction can attenuate retinal lesions in leakage of the choroidal neovascularization
membrane rats and preliminarily revealed that the treatment of neovascular age related macular degeneration with Guishao Dihuang
Decoction may be related to the activation of MAPK signaling pathway.
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Table1 Main components of Guishao Dihuang Decoction

MOL /5 %y OB/% DL ki
MOL000358 beta-sitosterol 3691 0.75 %4
MOLO000449 stigmasterol 43.83 0.76
MOL001910 1lalpha,12alpha-epoxy-3beta-23-dihydroxy-30-norolean-20-en-28,12beta-olide 64.77 0.38 HAj
MOL001918 paeoniflorgenone 87.59 0.37

MOL001919 (3S,5R,8R,9R,10S,145)-3,17-dihydroxy-4,4,8,10,14-pentamethyl-2,3,5,6,7,9-hexahydro-1H- 43.56 0.53

cyclopenta[a]phenanthrene-15,16-dione
MOL001921 lactiflorin
MOL001924 paeoniflorin
MOL001925 paeoniflorin_qgt

49.12 0.80
53.87 0.79
68.18 0.40
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g%1

MOL %5 D%y OB/% DL ki
MOL001928 albiflorin_gt 66.64 0.33 HA*j
MOLO001930 benzoyl paeoniflorin 31.27 0.75
MOL000211 mairin 55.38 0.78
MOLO000358 beta-sitosterol 36.91 0.75
MOLO000359 sitosterol 36.91 0.75
MOL000422 kaempferol 41.88 0.24
MOL000492 (+)-catechin 54.83 0.24
SD1 caproic acid — — ‘RN
SD2 rehmapicrogenin —  —
SD3 rehmaglutin A —  —
SD4 rehmaglutin B —  —
SD5 rehmaglutin D —  —
SD6 rehmaglutin C — —
SD7 gentistic acid — —
SD8 versulin —  —
MOLO001559 piperlonguminine 30.71 0.18 1%
MOL001736 (-)-taxifolin 60.51 0.27
MOLO000310 denudatin B 61.47 0.38
MOL000322 kadsurenone 54.72 0.38
MOL005429 hancinol 64.01 0.37
MOL005430 hancinone C 59.05 0.39
MOLO005435 24-methylcholest-5-enyl-3belta-O-glucopyranoside_qt 37.58 0.72
MOL005438 campesterol 37.58 0.71
MOL005440 isofucosterol 43.78 0.76
MOL000449 stigmasterol 43.83 0.76
MOLO005458 dioscoreside C_qt 36.38 0.87
MOLO000546 diosgenin 80.88 0.81
MOLO005461 doradexanthin 38.16 0.54
MOLO005463 methylcimicifugoside_qt 31.69 0.24
MOL005465 AIDS180907 45.33 0.77
MOL000953 CLR 37.87 0.68
MOL001494 mandenol 42,00 0.19 %5
MOLO001495 ethyl linolenate 46.10 0.20
MOLO001771 poriferast-5-en-3beta-ol 36.91 0.75
MOL002879 diop 4359 0.39
MOL002883 ethyl oleate (NF) 3240 0.19
MOLO003137 leucanthoside 32.12 0.78
MOLO000358 beta-sitosterol 36.91 0.75
MOLO000359 sitosterol 36.91 0.75
MOLO000449 stigmasterol 43.83 0.76
MOLO005360 malkangunin 57.71 0.63
MOL005481 2,6,10,14,18-pentamethylicosa-2,6,10,14,18-pentaene 3340 0.24
MOL005486 3,4-dehydrolycopen-16-al 46.64 0.49
MOL005489 3,6-digalloylglucose 31.42 0.66
MOLO005503 cornudentanone 39.66 0.33
MOLO005530 hydroxygenkwanin 36.47 0.27
MOLO005531 telocinobufagin 69.99 0.79
MOLO008457 tetrahydroalstonine 3242 0.81
MOLO000554 gallic acid-3-O-(6'-O-galloyl)-glucoside 30.25 0.67
MOLO005552 gemin D 68.83 0.56
MOLO005557 lanosta-8,24-dien-3-ol,3-acetate 4430 0.82
MOL000273 (2R)-2-[(3S,5R,10S,13R,14R,16R,17R)-3,16-dihydroxy-4,4,10,13,14-pentamethyl-2,3,5,6,  30.93 0.81 K%

12,15,16,17-octahydro-1H-cyclopenta[a]phenanthren-17-yl]-6-methylhept-5-enoic acid

MOLO000275 trametenolic acid 38.71 0.80
MOL000276 7,9(11)-dehydropachymic acid 35.11 0.81
MOLO000279 cerevisterol 37.96 0.77
MOL000280 (2R)-2-[(3S,5R,10S,13R,14R,16R,17R)-3,16-dihydroxy-4,4,10,13,14-pentamethyl-2,3,5,6, 31.07 0.82

12,15,16,17-octahydro-1H-cyclopenta[a]phenanthren-17-yl]-5-isopropyl-hex-5-enoic acid
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g% 1
MOL %5 D% OB/% DL ki
MOLO000282 ergosta-7,22E-dien-3beta-ol 4351 0.72 k%
MOLO000283 ergosterol peroxide 40.36 0.81
MOL000285 (2R)-2-[(5R,10S,13R,14R,16R,17R)-16-hydroxy-3-keto-4,4,10,13,14-pentamethyl-1,2,5,6, 38.26 0.82

12,15,16,17-octahydrocyclopenta[a]phenanthren-17-yl]-5-isopropyl-hex-5-enoic acid
MOL000287  3beta-hydroxy-24-methylene-8-lanostene-21-oic acid 38.70 0.81
MOL000289 pachymic acid 33.63 0.81
MOL000290 poricoic acid A 30.61 0.76
MOL000291 poricoic acid B 30.52 0.75
MOL000292 poricoic acid C 38.15 0.75
MOL000296 hederagenin 36.91 0.75
MOLO000300 dehydroeburicoic acid 4417 0.83
MOL000359 sitosterol 3691 0.75 #¥5
MOL000830 alisol B 34.47 0.82
MOL000831 alisol B monoacetate 35.58 0.81
MOL000832 alisol,b,23-acetate 32,52 0.82
MOL000849 16p-methoxyalisol B monoacetate 3243 0.77
MOL000853 alisol B 36.76 0.82
MOL000854 alisol C 32.70 0.82
MOL000856 alisol C monoacetate 33.06 0.83
MOL002464 1-monolinolein 37.18 0.30
MOL000862  [(1S,3R)-1-[(2R)-3,3-dimethyloxiran-2-yl]-3-[(5R,85,95,105,11S,14R)-11-hydroxy-4,4,8,10, 35.58 0.81

14-pentamethyl-3-oxo-1,2,5,6,7,9,11,12,15,16-decahydrocyclopenta[a]phenanthren-17-

yl]butyl] acetate
MOL001925 paeoniflorin_qt 68.18 0.40 F+i7Z
MOLO000211 mairin 55.38 0.78
MOLO000359 sitosterol 36.91 0.75
MOL000422 kaempferol 41.88 0.24
MOL000492 (+)-catechin 54.83 0.24
MOLO007003 benzoyl paeoniflorin 31.14 0.54
MOL007369 4-O-methylpaeoniflorin_qgt 67.24 0.43
MOLO007374  5-[[5-(4-methoxyphenyl)-2-furylJmethylene]barbituric acid 43.44 0.30
MOLO007382 mudanpioside-h_qt 2 42.36 0.37
MOLO007384 paeonidanin_qgt 65.31 0.35
MOLO000098 quercetin 46.43 0.28

)

1 rscksosne
‘oL

Bl 1 VISHERIAR 5T = RS RNE
Fig. 1 Target network topology of Guishao Dihuang Decoction
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2 GSE29801 #iER&EHA
Fig. 2 Sample GSE29801 data set
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Fig. 3 Heat map of differential genes for neovascular age-related macular degeneration in GSE29801



H3IBHFE6H 202346 H RS E T Y3

Drugs & Clinic Vol. 38 No. 6 June 2023 « 1329 -

A-SET STRING $#i FE 1t PPI B B-degree {EHE4 # 10 f7f) Hub
E~37|

A- PPl map based on STRING database B- Hub genes ranked top 10
in degree value

4 VPAGHEATIEME M FREIEEETMRE
Z[EH PPI
Fig. 4 PPl map of intersection genes between Guishao
Dihuang Decoction and neovascular age-related
macular degeneration

AL, XTREZH OCT 7 PRI IS 4 2 4 1) e 8 o 1AL 4.
RIS 1 o] LSO B A X s 2, 3% b B J2 45 M il
W, PSR, 5 2 AT O BEAL b
HISFE R R, DAER: 25 3 BRI AL 2 e
A, A MERR, &ZEEMEE, MK
T T AL N JEEE . T AT R 2 1 R A
BWOLPL AL M) 528, FiA 2P m s Herss 2 BT
DCBEAL R 5 25 b SRR, MR RN
JARLMIES: 56 3 JE WO R P, 5t
RO, EARNTEES, HLR 5 52 B RAK T B Mk
HeEAE

2.6.2 FFA & 8 Frax, XfHRAL W] WL I A & et
ok, REBIR. BRAE 1 AL WL X

WIRE P, SRS IEYE s eha i #2
JE AT DL A 5OTHIR , el X 3 R BTN,
T FHEM s 5 3 o R WO B A R S Ok,
IR A RILA PRI BN . HATHI A AR
18 AR RS I 5 5 i8I, JGEEX IS TR A
s 2 R RA WARTO SN, 5 3 A WA
WOLHE X IR IO, HARGEBHEAR W BB
27 REBAENER

SEREIN, SR, FATHE R AR
PG 535 TP (P<<0.001). VEGF ZEXfIE4H BN K
AL A2 T2 . WA ERIUCASSRTE, 2
FORDIR; BB AEAL I AR T Z . N2
SMZE R ERRE O ATERL, BAEMIRS . HAT
B AL AE IR A FRIA O R4 s, LT 9.
2.8 VAR EIAX BN KR A EEFRIET A=

sEREIN, SRR, HAE A p38
MAPK 2 &{% (P<<0.001), W& 10A. ELISA
MEREIR, SHERAE, HAMEHA TNF-o
KPR ZE L (P<<0.001), 1H IL-6 /KF S5#EAI4
L ZER TS R, WLIE 10B.

3 TWig

AT 5T 2 BRI 4% 24 B 25 RS2 56 5610 AH 45
G T7IE, SPAATHL VR T R AR A M A A G
PP PER 73 FHLSIEAT TR . SRR, A
A 1 B 3 BE % U i A I M AR A D i BT AR
PERIALN B AZ, % CNV G HIIER . ot B iR
F£ X p38 MAPK . VEGF. TNF-o Al §£2 5 T MAPK
55 BB %

SRR AR PR PR PRI T P = “AHE B A0
B ” SR TERERT, G R E 2K B X AR
B 4S5 5 E A B Ry “AIE B s K
Ji 32 R AR I A 5] R A AR T I 8 T
“OLEh s IR B R Ry R
SR YT RS, SRR A PR B BRI R AR R
K A iR, B . BIhRER A <. A
ZH M, HERLET, BEKEE, Kt
gk, FIATFER, WM-SBUMIEHR RS, KA
e iR T BB i . 1697 R MHHE S
JR O I 45 G 7R BTG, AATHIEE 1)
HITME TUAM'E . S .

FERGE H 2L o, Wi R —F R
YiE TR E A, AR, PUREE. T
BR AT 98 SRR Bl 1Y) 1 TR U4 T M R



+ 1330 « FEIBHEFE6H 202346 H PR XYY 3 Drugs & Clinic Vol. 38 No. 6 June 2023

GO response to xenobiotic stimulus 4 r
response to nutrient levels4
wound healing- o
response to lipopolysaccharide 1
cellular response to chemical stress
response to molecule of bacterial origin 4
-

response to oxygen levels+ s
muscle cell proliferation 1 . ® 10

membrane raft { ®

membrane microdomain - . 30

vesicle lumen+ [ ] . 40

cytoplasmic vesicle lumen 1 o]
secretory granule lumen @]

caveola 1.6X1077

plasma membrane raft+ 1.2X107

ficolin-1-rich granule lumen{ ® 8.0X10°8

dg

9)9)

P1{H

DNA-binding transcription factor binding 4 0 4.0x10°

cytokine receptor binding 1

RNA polymerase lI-specific DNA-binding transcription factor binding
cytokine activity 4 [ ]

nuclear receptor activity 4

ligand-activated transcription factor activity

transcription coregulator binding 4

transcription coactivator binding4{ ®

0lo 015 020 025 030
Gene Ratio

KEGG lipid and atherosclerosis- 0]
AGE-RAGE signaling pathway in diabetic complications- ¢
PI3K-Akt signaling pathway- O

L R N
4N

hepatitis B ¢
fluid shear stress and atherosclerosis- (]
proteoglycans in cancer+ (9] P
MAPK signaling pathway { o} 3% 108
Kaposi sarcoma-associated herpesvirus infection+ ® 2% 108
chemical carcinogenesis-receptor activation- [ ]
pathways of neurodegeneration-multiple diseases- ) 1x10°®
human cytomegalovirus infection- ]
hepatocellular carcinoma+ [ ] g
chemical carcinogenesis-reactive oxygen species- [ ] 025
tuberculosis- 030

[ k5

relaxin signaling pathway+

L]

L
prostate cancery ~ ®
human papillomavirus infections @
diabetic cardiomyopathy< @
pancreatic cancer &

colorectal cancer ®

0.20 0.24 0.28
Gene Ratio

5 GO 5 KEGG ##f
Fig. 5 Analysis of GO and KEGG
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Fig. 8 Fundus fluorescein angiography of each group

FIROGE

X B B A

Hx gL : "P<<0.01 ""P<0.001; SHEIAI4LLLH: ##P<0.001
P <0.01 ™P <0.001 vs control group; #*P < 0.001 vs model group

9 FBEAXRMMIR VEGF £ (A) FRE (B) 4R
Fig. 9 Results of retinal VEGF staining (A) and expression
of integral optical density (B) in rats of each group

B (NalO3) 55 11/ BRI JE 45 £ A5 28 m A1 17
ALl (SOD) /K, e T AR 56
(R EE, BSUF T M ol R T B2 ARG T 2
(Nrf2) - S8 VRGP SE FE VIS 2 1k v L T
F-lo (PGC-1a) -JTERFTE A 1 (SIRTD) E5 %
i SOD F) Z Bk k22 fiR NalOs i 5 FI S AL R,
L 2Ry 2 — P ORSR IS E I, BHAPUEL. Pk, i
AR R R, BRI, LAEREE 2, Bel-
2 ¢ X B EH (Bax) /B itkE4ifus-2 (Bel-2) Al
PR IR AR A E R B -3 (caspase-3) 15 5 1H %,



ARt bl

Drugs & Clinic Vol. 38 No. 6 June 2023

+1332 - FEIBHEFE6H 202346 H
A mmﬂ *kkk
7’52 3- 1
Lﬁ% Fokk HitH
'
=
< 24
=z
[hq
£
- l
X
o
<
=
g 0- '
2 X A QA
B *%
200' *hk -Mﬁﬁ
R e T (= PRl
T, 150+ = WERSFILY- 77
£
& 100
"
.
0.
IL-6 TNF-a

xRl “P<0.01 "P<0.001; SHA4IE: #HP<
0.0001
P <001 ™P <0.001 vs control group; P < 0.000 1 vs model

group
E 10 p38 MAPK mRNA #31FIAE (A) 1 TNF-a. IL-
6 KF (B)
Fig. 10 p38 MAPK mRNA relative expression level (A) and
concentrations of TNF-e and IL-6 (B)

P I A5 T BN R 44 CARPE-19)
AALA A T, HEH KT VEGF mRNA %
IEIKFEE,

T BRI M B 7 vE T AR I
VA A DG B AR I RV CEAL, ASHE Tk T I 2%
2 B2 (1 7 R BTN YA AT Hb B 37 FIET AR I P A
U AH DG B B AR 1 RV FERE A, X ) 4 MO
¥ A (p38 MAPK. VEGF. TNF-a. IL-6) #4775k
IIOAE. 45K, p38 MAPK. VEGF. TNF-o 7E
VAAT Hb BT 7 V6 T B A I A 0 A G 1 TR A
AR A TR, SRR IAAT A R DR —Fh
Z G 2R R TR AR TR ST A M R AR AR
RAEFBEAR M . MAPK {55 18 %2 — AN 1 B AR SF 1
B, ¥R S FANIThRE, GFEAMEIGEE. oA
L. p38 2ZLRIEE A, AISME SR
E A BEF (ERKs) AT c-Jun N A 2 (I (INK)
FEFFI R MAPK S5, Fort p38 T8 B 75 I G il
RAESNL I TS . A3 AP i K
A FE530], BF SR, MAPKs 2 5405 S
() RPE A2, BERAGANARAME 5 R 15 5 Puik

(ERK5) Z5 M4, FHrTael £ VEGF 7t
SR A MR8, AR TR, VEGF &
WRRG R AE S i B A A R A B T B b AR B A A )
KRN, OF KEIFIES: VEGF £ H:
M AR A, I H RS 1E b ifn 5 @3 P40,
TNF-a F1 IL-6 1E A1 2 4 M [R5 71 B GL N 28 i
Fikmrzl B, IL-6 BAZAME, 25 aMHEN
15T B PEREM AR s . SR T 4%
RE oA FRAS TR A2 F AR,

YT R L A OBE B b, ] DA I U A5 1
HgE PR . Praa . i AR BOR IR CNV
YIRETIA R . BRILZ Ah, GO iTRoR
L RIE S0 IRZ WE I N 4R E T AR &S
K. KEGG & 44 M ¥ il % 5 ZLALHE s i 5 2h ik
SEREREAL . AR BT TN A0Sl ks RE AR AL B i o
AR 5 3 A= T M A 0% A DG P 3 B A 1 2 (] 1) %
Fo SR 1 IGUI G 7K T B2 T I 368 i I IR 5 3 2 I
PEAEWSAH O 8 B AR 14 A AH G VE R Meta 74 i
N, PR[EEEFE AR AthyT 224590 FH sk B s o i 2
D] 5 38T A2 0L 08 AR G 1 9 B 0 1 g e A R
JRTE KU, EZAERARHEH— SR, S E
R [P AT B R W FE AORE Y AGE-RAGE 155
JB. PI3K-Akt {E 518 MAPK {5 5@, #
N T 3R 5 I e DR 3K 5 T AR LA M A R A G
PG BEARPE 2 7] (/)55 %2, AGE/RAGE 15 51655 &
PO B JEE R R Bk e R v — A% R R (NADPH)
FUALEE. EAEEE C 1 MAPK (AN NS S
PRSI SBUZE T «B (NF-xB) & £,
Ak, Janus WHEE-15 5 7 ST 5 BIE T QAK-
STAT) /31 PI3K-Akt #k#iig 128 ik RAGE 5 5,
RAGE X737 2 5 41 i 34 5 A 1441,

ZE LRTIR, ARFRIEET GEO W BEA ML
2, Wi T IAATHL IR AR YT R AR U PR AR R AE O
PSRRI S, VDR T IEATHR
(967 VE F A MAPK {5 5 4% S2BL, N Ja 4Ll
PR FHER A 7 R S () B8 AN S 56 S At

FEHFR HAGENEARELEAZY R

SEEk

[1] Lim L S, Mitchell P, Seddon J M, et al. Age-related
macular degeneration [J]. Lancet, 2012, 379(9827): 1728-
1738.

[2] Flaxman S R, Bourne R R A, Resnikoff S, et al. Global



H3IBHFE6H 202346 H RS E T Y3

Drugs & Clinic

Vol. 38 No. 6 June 2023 *+ 1333 -

(3]

(4]

[5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

causes of blindness and distance vision impairment
1990—2020: A systematic review and meta-analysis [J].
Lancet Glob Health, 2017, 5(12): e1221-e1234.

Wong W L, Su X, Li X, et al. Global prevalence of age-
related macular degeneration and disease burden
projection for 2020 and 2040: A systematic review and
meta-analysis [J]. Lancet Glob Health, 2014, 2(2): e106-
el16.

Thomas C J, Mirza R G, Gill M K. Age-related macular
degeneration [J]. Med Clin North Am, 2021, 105(3): 473-
491.

Galindo-Camacho R M, Blanco-Llamero C, da Ana R, et
al. Therapeutic approaches for age-related macular
degeneration [J]. Int J Mol Sci, 2022, 23(19): 11769.
Papadopoulos Z. Recent developments in the treatment of
wet age-related macular degeneration [J]. Curr Med Sci,
2020, 40(5): 851-857.

Mitchell P, Liew G, Gopinath B, et al. Age-related macular
degeneration [J]. Lancet, 2018, 392(10153): 1147-11509.
HTF, X%, GEUR. AR GRS TTT 0]
CNV st e b an o 7 i ik [0 o [ A R R
RlZe &, 2008(4): 210-213.

X2z, FKAE, HWTT, . HATH G BA £ LR
IR MMP-2 1 MMP-9 I4E F (1 S2 50wt 72 [J].
Fp [ P EEERRL 2% 3R, 2008, 18(6): 314-317.

X2z, HHI, GEUR. EATE GG E LR AT
JAH CNV B SER AT sE [J]. P EPERRRE,
2008(5): 249-252.

Rz, AESRAX, RE, 55 HATHA RS PDT iRYT
JREA AR ESMD 97 20042 [J]. R IRFH
&, 2013, 23(3): 161-164.

D7, JUE, B, . AATHUE GRS B TS
I7 B 5 1 I 4 8 A G 1A 3 R AR R 1) 9T BT A
[3]. EZIER S &, 2021, 33(9): 1791-1794.

Ru J, Li P, Wang J, et al. TCMSP: A database of systems
pharmacology for drug discovery from herbal medicines
[J]. 3 Cheminform, 2014, 6: 13.

Daina A, Michielin O, Zoete V. SwissADME: A free web
tool to evaluate pharmacokinetics, drug-likeness and
medicinal chemistry friendliness of small molecules [J].
Sci Rep, 2017, 7: 42717.

Liu X, Ouyang S, Yu B, et al. PharmMapper server: A web
server for potential drug target identification using
pharmacophore mapping approach [J]. Nucleic Acids Res,
2010, 38(web server issue): W609-W614.

Wang X, Shen Y, Wang S, et al. PharmMapper 2017
update: potential drug target
identification with a comprehensive target pharmacophore

A web server for

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

database [J]. Nucleic Acids Res, 2017, 45(W1): W356-
W360.

Wang X, Pan C, Gong J, et al. Enhancing the enrichment
the
polypharmacological profiles of drugs [J]. J Chem Inf
Model, 2016, 56(6): 1175-1183.

UniProt Consortium. UniProt: The universal protein
knowledgebase in 2021 [J]. Nucleic Acids Res, 2021,
49(D1): D480-D489.

Newman AM, Gallo N B, Hancox L S, et al. Systems-level

of pharmacophore-based target prediction for

analysis of age-related macular degeneration reveals
global biomarkers and phenotype-specific functional
networks [J]. Genome Med, 2012, 4(2): 16.

). LR M) deat AR AR, 2010:
262.

Zhao M, Xie W, Hein T W, et al. Laser-induced choroidal
neovascularization in rats [J]. Methods Mol Biol, 2021,
2319: 77-85.

Grossniklaus H E, Kang S J, Berglin L. Animal models of
choroidal and retinal neovascularization [J]. Prog Retin
Eye Res, 2010, 29(6): 500-519.

Liu C, Ma R, Wang L, et al. Rehmanniae Radix in
osteoporosis: A review of traditional Chinese medicinal
uses, phytochemistry, pharmacokinetics and pharmacology
[J]. J Ethnopharmacol, 2017, 198: 351-362.

Zhang R X, Li M X, Jia Z P. Rehmannia glutinosa: Review of
botany, chemistry and pharmacology [J]. J Ethnopharmacol,
2008, 117(2): 199-214.

KRER, KRAEM, BRI, 5. HBgm st e S i
FREDOT 4T [I]. FZiH4, 2022, 45(5): 1273-1281.
MRa:MG, SRIEEE, XK, & HEE R M2 EAE A
FIRE Rt [J]. FPHZY, 2021, 52(6): 1772-1784.
FEM, WAR, Edz, & EERDBEIGK SR
HE W AT O P B BT AR 1 (2021-12-14) [J]. R EZ,
2022, 17(16): 2229-2234.

FRADR, B, TREEIE. PEEEIREZE [M] dER:
FHE A, 2019: 499.

Petrillo D A, Orru G, Fais A, et al. Quercetin and its
derivates as antiviral potentials: A comprehensive review
[J]. Phytother Res, 2022, 36(1): 266-278.

Xy, B, JRE, & WAL E KR T 1A
IR PR 0 € 3% R 2 b R - T o A T AR ) S
[3]. HRFLErHERE, 2021, 41(7): 638-642.

Hsu M Y, Hsiao Y P, Lin Y T, et al. Quercetin alleviates
the accumulation of superoxide in sodium iodate-induced
retinal autophagy by regulating mitochondrial reactive
oxygen species homeostasis through enhanced deacetyl-

SOD2 via the Nrf2-PGC-1a-Sirtl pathway [J].



+ 1334 -

FBEFEGH 202346 H

ARt bl

Drugs & Clinic Vol. 38 No. 6 June 2023

(32]

(33]

[34]

(35]

(36]

[37]

(38]

Antioxidants (Basel), 2021, 10(7): 1125.

Luo W, Chen X, Ye L, et al. Kaempferol attenuates
diabetic
downregulating TRAF6 expression: The role of TRAF6 in
diabetic nephropathy [J]. J Ethnopharmacol, 2021, 268:
113553.

Du W, An Y, He X, et al. Protection of kaempferol on

streptozotocin-induced nephropathy by

oxidative stress-induced retinal pigment epithelial cell
damage [J]. Oxid Med Cell Longev, 2018, 2018: 1610751.
A0, BRETER, Gk, & (BTN TR D
i [J]. "h&EZY, 2021, 52(14): 4119-4129.

Chen Z, Gibson T B, Robinson F, et al. MAP Kinases [J].
Chem Rev, 2001, 101(8): 2449-2476.

Falcicchia C, Tozzi F, Arancio O, et al. Involvement of p38
MAPK in synaptic function and dysfunction [J]. Int J Mol
Sci, 2020, 21(16): 5624.

Kyosseva S V. Targeting MAPK signaling in age-related
macular degeneration [J]. Ophthalmol Eye Dis, 2016, 8:
23-30.

Wu Y, Zuo Y, Chakrabarti R, et al. ERK5 contributes to
VEGEF alteration in diabetic retinopathy [J]. J Ophthal,

[39]

[40]

[41]

[42]

[43]

[44]

2010, 2010: 465824.

Ferrara N. Vascular endothelial growth factor: Basic
science and clinical progress [J]. Endocr Rev, 2004, 25(4):
581-611.

Ferrara N, Gerber H P, LeCouter J. The biology of VEGF
and its receptors [J]. Nat Med, 2003, 9(6): 669-676.
Mesquida M, Molins B, Llorenc V, et al. Targeting
interleukin-6 in autoimmune uveitis [J]. Autoimmun Rev,
2017, 16(10): 1079-1089.

Klein R, Myers C E, Buitendijk G H S, et al. Lipids, lipid
genes, and incident age-related macular degeneration: the
three continent age-related macular degeneration
consortium [J]. Am J Ophthalmol, 2014, 158(3): 513-524.
Yamagishi S. Role of advanced glycation end products
(AGEs) and receptor for AGEs (RAGE) in vascular damage
in diabetes [J]. Exp Gerontol, 2011, 46(4): 217-224.

Huang J S, Guh J 'Y, Chen H C, et al. Role of receptor for
advanced glycation end-product (RAGE) and the
JAK/STAT-signaling pathway in AGE-induced collagen
production in NRK-49F cells [J]. J Cell Biochem, 2001,
81(1): 102-113.

[FERE &E]



