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(Abstract] Objective To explore the mechanism of action of Jinshi Fuming Pill (JSFMP) in treating myopia. Methods TCMSP
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and TCMID databases were searched for the active ingredients of JSFMP, SwissTargetPrediction database for the target information
of active ingredients, and GeneCards, DrugBank, OMIM, and Therapeutic Target Database for the main targets of myopia; Cytoscape
39.1 software and STRING platform were used to construct protein—protein interaction networks (PPl); GO function and KEGG
pathway enrichment analysis were performed through DAVID database. Forty—eight three—week—old male guinea pigs were selected
and divided into blank group, myopia model group, high— and low-dose JSFMP groups, and drug intervention was given after
successful model replication. Myopic model group was given 2 mL normal saline by gavage, the high-dose JSFMP group was given
2 mL JSFMP powder (0.8 g/ml) by intragastric administration, the low—dose JSFMP group was given 2 mL JSFMP powder (0.2 g/ml)
by gavage, and the blank group was given 2 mL normal saline by intragastric administration, respectively, once a day for 4 weeks.
HE staining was used to observe the pathological changes of sclera, and RT-qPCR was used to examine the expression levels of
matrix metallo proteinase—2 (MMP-2) and tissue inhibitor of matrix metalloproteinase-2 (TIMP-2) in sclera. Results There were 587
active ingredients, 1 760 related targets and 122 common targets of drug and disease in JSFMP. Network analysis obtained some
key targets such as serine—threonine kinase 1 (AKT1), vascular endothelial growth factor A (VEGFA), interleukin—-13 (IL-1{), matrix
metalloproteinase-9 (MMP-9), epidermal growth factor receptor (EGFR), and MMP-2. GO functional enrichment analysis yielded 631
items, and KEGG pathway enrichment screened out 151 signaling pathways. Animal experiments showed that JSFMP could
significantly reduce MMP-2 mRNA expression level in sclera tissues of guinea pigs (P<0.01), increase TIMP-2 mRNA expression
level (P<005), promote the synthesis of scleral collagen fibers, and reduce the degradation of scleral collagen fibers. Conclusion JSFMP
can decrease MMP-2 mRNA expression level and increase TIMP-2 mRNA expression level in sclera tissues, thereby regulating
scleral remodeling and delay the progression of myopia.

(Keywords] Jinshi Fuming Pill; network pharmacology; myopia; sclera; matrix metalloproteinase—2; guinea pig

VT — A BRI 3l A7 7R I AL e 5, R
PR PR B AAANTE | T R S A R, 32 3
TRUSCRE | TN SEIEREFREAR,, S5 ST LA R Ay v R A
FORERME A, W2 5 65 91 2R IR R , il an 1y
B T AR B R A AR P B 285 45 | S e 1y ] i
BCRR B4)  EEEG M UE L EL SR TR L R 4t A
PN SR T (R T 2050 4F S BRI A
Bk ok 3 47 427, DRI, 2020 48, R L# T
AR R 52.7% , Ho /NE AR 35.6% BT AE
T1.1% ATk 80.5%1 T i A Ji ™ F L M 7
ARSI, BRI R AT AE
ZRHRBE | A IS0 T 45 s AT U B BT 4 o T R R 32
[vi] B A B R R i IR 9T (R 45 280 IRy T
FOTA, B354 —E RFR Y,

TR 2 BB R A A T R
SRR HRRERIL” “ BRI AE "0, (TR IR
538 - H i s Y I Ry A9 o <57 405 JFEIRE , I
AN FEZ AU, RS R 2 SO SS  BORRRIE L, I
MEBALHATZ 800 R FH2 Y IE S B
R AENH B AU, I B LR R BE N R,
W e AR 7 /D A B 3 R DI PR 56 41

T JHACRBEE T BUMAIEAS | AR AL iz
SAMAATEH, < Je Ll F3, B RN HRTR, %
WHBT B SOTAR ;AT 245 AJRIRIR ASUF ; NS (T
RS LU A B ERRIT 55 5 PES YA L
I I 5 LSRR B LA 2 B, TR H s o sl B
FUTEWI R T B2 25 2 S — BB BEBE I T iy 7
CA 20 R4 Il RS 7 R (B 2552 05 AR H]
B BB AT AN B, ASETSE LA AL LG 7k
WA R FIEE SO VI S BIFE HAE IR, A
UL WU I PRIV B gt — 20 O BR S
1 73i&
L1 RS RAAEMER S R IR RIIREL
ABEFERH TCMSP i )2 [ TCMID i 2R 1
P E WAL ATZS 568 AR F42 M0 S
LR A il A i), IR BCE 1R
FIFHEE (oral bioavailability, OB)=30%, 252414 (drug—
likeness, DL)=0.18, X} HyG Pl 758 0E , &
P E G T A 25 P S U R 48 SwissTargetPredic-
tion , FEATHE A 0
1.2 R SCEE SRR S I ik
P “myopia” N 2K 17 , 7E GeneCards DrugBank |



2023 448 43 &

RE H E 2R 224 http://hnzyydxxb.hnucm.edu.cn 2225

OMIM F11 Therapeutic Target Database ¢ ¥ 2 £ 17
KR S , e 245 ST AH SCHE £
1.3 “HY-ERMEERNME S S

He T RS2 B AL 1038 s S A A 5
A Venny 2.1.0 BRI TS s 05, B i iR
BRI AP e P RE A
1.4 “Eoy-$ER" Mg S S

He T RS2 B AL 038 s S AR s Y S R
A5 L[R5 A Cytoscape 3.9.1 3144, A4 Al 43—
PO A AT IR 2 & [ I 23 Ar X 28 PR I e, B A
PRI T BB AR, BEARBOR , Bz o
XPEARIRT VR RIBOC , ASWT S8 IR A58 T 1
JS3 B AR, 0 ST A A ALTRY 7 A A 32 S T A
IIEAT T
1.5 ZJHEBR-ZEABRHEEER (protein—protein inter-
action, PPI) P&

RIS WL AL SR AL A STRING
V55 K PP RIZRIE], A4 ser 45 R8T Cytoscape
3.9.1 FAFFEATIRFN oA, Tk LA B AL YT T
PR BT R
1.6 EMERANEBIEMEXESE GO 1 KEGG
BEEST

e 1 WL S T AL P A A ] HE A AL DAVID
6.8 Kt 4, 2 AT AT AAL AT

2 Bh#) LRI

2.1 EIEEhY

VEHRZY 3 JE] e 1 0 f R K B 48 I AR
i 160~200 g, KT RENVE Y HARA RA ],
SEIG E ) R AT IE : SCXK () 2019-0015 ; 52565
WA S50 T H 38 o R BT HERR R G S | R VS A
A5, TAFRSAE B 25 Ceh, =R
FFTE 45%~50% , B 3C SR (12 h 3B, A
IR, & H SR BB LA SR N AR R i
PPERRSE 1RSI IR S, Sed i R v s 2R
S — B I B S50 s A B 2 B 4 R (1R B
%5 . ZYFY20220813-09)
22 FEMESESIEFA

WFBEAS (B . KZ-11, i I ZE Yk SR A= R A PR
AL RIREDHL (B i neofuge 15R, J1HHNES I
AT RAFD) s LUK (25 . DYY 6D, b HtN— 22

PR A R A F]) ; 2¢ 62 & PCR AL (H5 . ABI
QuantStudio 1,34 Thermo 23 F] ) ; 3055 4L (B 5,
SCI1000-G, 3£ [ SCILOGE /A 7] ) ; B X (H45 .
HB-980, 3% [# Protein simple 2 ) ); 47K AL (F15- .
AJC-0501-P, H PRSCBHAA FRA ) o Trizol (41145
R1100, b & ERH A RA R . IEME LA
PR 20220817, W HH R 25 K2 — B R R B ) .
ST FENE R BT IR W A 7 it - MP2262 , 2 K it 24
(hEHARAH,
23 HHEEERAT

BEHLEE IR Lo R 2s A T | v 2 5 71
A PRI A 4 4 A 12 B AR
24 ) i R 24 AR R 2K B S RO
RHIR BRI 76 A7 IR 4 J8] 5 R A 0 35 M L s s
YS9 IROR A B s 28 (AU BT b3, 4 J )5
R I AN B ), RS R BOIR A 4
Jal o AR NS A 3R T AR AT GRS AR o L
E P ARG R, TIEARIZL 2 mL A3k
HEE PAEFEAT 2 mL TR IR (42
WHEHR 0.8 g/mL)FEH ; PG EH T 2 mL Tl
AN (AETHRE R 0.2 gmL)EH , SHAT
2 mLAFIEOKHEE , BH 1K ESRESE 4 4,
24 RAEENE

TESE R AT N A 4 J8) fe il 2 A K BRURE D'
JE R IR B T A A Rk S e R VR A
R SR AT IR ZE B rh 5 5 min % 1 IR, 800 BOK i
£L, BBI7E 30 min JE#H TP GRS R Sk
R JE R
2.5 DEALRBEFHENE

AL 3 FUIKE, A SEHRBRARER IS | BE UL AR
LA E 2 R, AR A
VERUCAE TSR Y R, Yt | i ARss T W45 A LS
JELRE A5 SR T 257
2.6 ERREEE PCR

TR A3 FRKE, U IR IR EK , 4 B LA 2
21, K Trizol 4B 2158 RNA ,, 2% 457
SV P TERAE W SR B L cDNA, 51T 51
e SR AR A PR A Bl A B, MMP-2 13|
#) .5 ~ACACACCTGATCTGGACCCT-3"; F 5|4 .
5'~ACACAGATGTGCAGCGAAGA=3"; =M K/ Ky
93 bp, TIMP=2 [¥ji#5|4:5~ACACAGATGTGCAGC-



2226 e H R 25K hitp://hnzyydxxb.hnuem.edu.cn

2023 4R 43 5

GAAGA-3"; FiiF514) .5 ~AACTACGAGGGCAACT-
GAGC=3"; P2 K/N 162 bp, THE AR , AT
8 SEAE 94 CHUAEYE 2 min,94 °C 5 5,60 °C 30 s,
72 C 60 s, HAHFR 45 K 5 LA B-actin fERNZ,
FH 2000 J5 it A7 i o
27 FItESH

it W1 R ] GraphPad Prism 8 #51F i+
GORER ] “was"Fm  ALIE) FL A Tukey B2 8 HUEL
K36 53T, LA P<0.05 22 A geit2# 8 X,

3 #R

3.1 EMEMHAFEMERS SHEA

£& TCMSP 1 TCMID #i4f PEAG 2%, Ml 4R 51587
A~ 0B=30%H. DL=0.18 fA 85036 Py, Horp Ay
2 123 Fp SEHA 74 Bl OARIK 123 B PES 52 B 2405
35 fift N2 51 Ff ELEK 26 i A7 42 F B RS
61, KA SwissTargetPrediction , ¥ A5 E17
B SR , 224501, O bR R (B S A5 B LR L
YEFIHE R 176 4,
32 EMHEXERER

FIH] GeneCards $#Ji % Therapeutic Target Data-

base B4 JF  DrugBank U4 22 F1 OMIM #5045 1% | DA
“myopia” NI E A, 73 Bk R F] 4 888.2,270,26
SO G R E A1) 4 217 MR
AR HIRE
3.3 “MAo-HAMENHES ST

it Venny 2.1.0 15 30 B LS L 38
AT 1224 TEULKE 1, FIH Cytoscape 3.9.1 A4k
B TR L PRI 2, —3L3RA
179 A7 s (A5 9 R 2y 48 FpTEPERLST AT 122 4
B 1 996 45301, AR A TSR Bon  Hi
PR I B HE A B LA T A
SYHERASERT . HEDIX L 5o R A LR TR

B R plin/)

1 ERERASERLFEESR

B2 PH-ARAT- LM%
TR O NI 2y, s o P2y, TREE (0 VR TIHIL A, FEARBUE 259 AR R0



2023 448 43 &

RE H E 2R 224 http://hnzyydxxb.hnucm.edu.cn

2227

M FEEE MRy . Ho A B R Jm T2 R TURI B
Ry IR T AZ S8 (84T A Bl A
B R T AS S AR T o s B-
HHEEE T AS AT Y0 BRSO 4
BT B BERP R, LR R IR B
SIS B ALIGY T AL & B S A RS LA
3.4  PPI & HIHIER B 4% 30 m B 75028

i i STRING F£ 5 Cytoscape 3.9.1 A4 1l
PPI 2%, P HEAT 122 55,1 996 451, 1 kB
R BB JBOR, T B (O, 455 R R, 2
RIR- PR ISTHF (serine—threonine kinase 1, AKT1)
MM A K A(vascular endothelial growth fac-
tor A, VEGFA) FI4HENZ-1 B(interlukin—18, TT-1B) .
4 JE A AR HIF-9 (matrix metallo proteinase—
9, MMP-9) K EZ K FF3Z 14 (epidermal growth fac-
tor receptor, EGFR) J&Jii4: J& & -2 (matrix metal-
loproteinase—2, MMP-2)45 1Y BE{E HEAS SE T, #EWTIX
BERE U U B LI P I AR DR, TEDLIEI3
3.5 GO IMRER KEGG B EE ST

X DAVID Bl GO s, Je43 51631
B, Hrh 472 &Y 2 (biological process, BP) .
57 AU HILH A (cell composition, CC) 102 43+

INHE (molecular function, MF) , YEHUHT 10 i 347 7]
WAL, I HELRAER T R 61 GO &4 4
R, PEULE 4, Hb BP B AEE (RS & A
[ AR BT & (RS G sk I s PSR CC %
G20 A | A M BT A% | A R R 2 1 A3 2
Lok 23 845 MF FZL4046 RNA RET 1530 7%
SEIE VT IE M 55 DNA B9 IE [ %5 it
KEGG & il B oA, 2R 15 151 24 f5 5k,
10 4% B S IR AL 3 Jf (phosphatidylinositol
3 kinase, PI3K)/ZE {4/ B(protein kinase B, Akt)
5518 B8 15 5 38 % | 22 24 5005 A6 35 E 088 (mito-
gen—activated protein kinase, MAPK) {55l e
WRFEPAF- (tumor necrosis factor, TNF) {538 8% (140
M2 -17 (interleukin—17, 1L-17){5 50 f 45 &%
FEHT 20 2%3E BEAE I I B ALTRYTY LY B 2R
B T, TRILK 5,
3.6 ZMEREEIEREXELE

TR , 25 AR BB CRE 22 R e gei 2 (P>
005), HATT L, w5 4 JHJ5 , 525 A L, I
I 2 e s A 2 IR R DGR RRI, 25 7
AHETH L (POO0L) BRSO RER, TR,

PTGS1ADRB2CHEKZ SR

NCOAT

CYP1B1
RA
ERBE3
casP7
pLAT
THBD SERPINE1
GSTPY CASFe
CYP1 Al S
BAX RELA
PRKCB
ICAMT
cTSD ] y ;
o VEGFA
cxeLs MARKY Lk
O HMOXT P53 Riyide
NEF1 e
MMP2
RB1
: IL6
sicaak ERBEY g
F3 { R
NOSILERr: ‘4TNF
IRF1
MET NFKBIA AKT1
RAF S ;
IL10
RUN X2 S
oo CCNDY+ |
CHUK coL2 )
HSPB1 PPARG
PLAU EGFR

BCL2

GSTM1
HKk2
PTGES
FON1
RASA1
STAT1 cavI A
VCAMI AKR1G3
IFNG SLCBAG
PPARA FPARD
. sLCeAz
o GSK3B
IL1B d NR3C2
FHPTGSZ
AR
* 7
“CASP3 IKBKB o
A ADRAZA
NR3CH
XDH
EGF
NFE2L2 BSNA
PPPaca
ESR1 CRP
POR
s A=A MYC SPP1 NOB-1
MMPG™
OP Rivif
PGR
ADCY2
CDKN1A 24
MMP1 sLos
MMP3 BRI

CASP9 CHRM2

HIFIA" pr  MPO

AHR
CD40LG
ESR2

SELE,

SONSA
CHRNAZ
PYOM

KCNH2

ADRAIA
GABRA{

PRKCANOS2 cHrwa PoE3A ADHIC

B3 EHERAASIE PPl M



2228 RS R 2GR 24 4] hitp:/hnzyydxxb.hnuem.edu.cn 2023 4R 43 5

DNA binding INEEG_—
zincion binding |G
RNA polymerase |l core promoter proximal region sequence-specific DNA binding NG
protein kinase binding I
RNA polymerase Il transcription factor activity, sequence-specific DNA binding NG
transcription factor activity, sequence-specific DNA binding [N
protein homodimerization activity INEG_G_—_—
enzyme binding [N
identical protein binding [N
protein binding I

chromatin

extracellular region

integral component of plasma membrane

extracellular space

integral component of membrane

nucleoplasm

cytoplasm

nucleus

plasma membrane

cytosol

negative regulation of transcription from RNA polymerase Il promoter
apoptotic process

response to drug

regulation of transcription from RNA polymerase |l promoter

positive regulation of cell proliferation

negative regulation of apoptotic process

positive regulation of gene expression

signal transduction

positive regulation of transcription, DNA-templated

positive regulation of transcription from RNA polymerase Il promoter

=]

u MF
cc
W BP

20

&
3

80 100 120

4 KBS GO S

Pathway Analysis
Pathways in cancer - ‘
Lipid and atherosclerosis 4 [ ]
PI3K- Akt signaling pathway @
Fluid shear stress and atherosclerosis 4 o
Human cytomegalovirus infection 4 @ count
Kaposi sarcoma- associated herpesvirus infection o e 20
Chemical carcinogenesis - receptor activation ® @® 30
MAPK signaling pathway ® @ «w
Hepatitis C ® @
Prostate cancer ]
AGE- RAGE signaling pathway in diabetic complications [} Pvalue
Hepatitis B 4 ® 25
Proteoglycans in cancer 4 o 20
TNF signaling pathway 4 o 15
Pathways of neurodegeneration - multiple diseases 4 { ] 10
Epstein- Barr virus infection - o
Human papillomavirus infection °
IL- 17 signaling pathway < .
InfluenzaAq *
Chemical carcinogenesis - reactive oxygen species 4 ®

4 8 12 16
Enrichment

B 5 #ZOEAR KEGC BESHT
*F1 EEEESAKRRENLELRE (x+s,n=12,D)

51 TR by
ek 2.90+0.31 1.2120.23
i 2.83+0.40 -1.27+0.31%
LREAT R =i 2.98+0.27 —1.15+0.29%
P 35 i 3.13£0.25 ~1.10£0.27%

. 5 A4l e, #P<0.01,

3.7 ENERANZEYUEEERR M
Z= A KR I HLIE A 8 | I 2 4 4%
P 5 AN HES BE 55, A RO 5 T RRASE 28 2 IR 5

JE R s A, HRE IR 2R AR S5 b b, HES ) 2
L 5 v 24 Ry 7R e 5 v 24 1) 2 LGS R A A A
Y ISIIE N 5 v 245 10 79 ik L G D A HE 37 A AR 21
B KR P 2R AL, S FdLll
B TR R 2 25 7 (P<0.01) 5 5 I USRI ZH L
B, P2 s | b 2 i ) R R R (P<
0.05,P<0.01), W% 2, 6,

K2 BAKRIEEELLE (v+s,n=3)

4151 YUBEIRLJE / pum
iR 346.23+5.38
AT 319.33+7.32%
BRESTE 341.10£3.04%
rh 25 2 336.00+£1.55%

VB 525 I A, #P<0.01; ST PRI 2 LU, #P<0.05, ##P<0.01

3.8 IEMERAAXMIIREAR D MMP-2 RERERE
E B EEHIHIF -2 (tissue inhibitor of matrix metallo-
proteinase—2, TIMP-2)mRNA 3% )220

a3 A R, 3 PR Y 28 UK BRI 2H 21
MMP-2 mRNA FRik/KF- 0 30 (P<0.01) \ TIMP-2
mRNA KKK i FEAK (P<0.01) ; 5 A A 20
A A, o 24 v 90 2 4 K B B 41 20 MMP -2
mRNA 3k 7KF- B 2 B A% (P<0.01) \TIMP-2 mR-
NA KK B R34 T (P<0.05) 5 55 Hh 2 i 77
A EEAE, P 25 IR 4 P2 20 MMP-2 mRNA
R FER(P<0.01) . TEILFRS



2023 4F5S 43 %

1 v BE 25 K2R 243 htp://hnzyydxxb. hnuem.edu.cn 22290

6 HEBRIIEALLN HE FEE(x200)
L AZS YL BAT AT Co 2y S e DA 25 (R el

£33 EMEAAITTLIEHELA S MMP-2 K TIMP-2 mRNA
FTIEMIRM (x+5 ,n=3)

20 51 MMP-2 TIMP-2
E{EE| 1.000+£0.089 1.000+0.09
bl IR 1.337+0.061% 0.272+0.018*
GREZT = s 0.76320.026** 0.709+0.037*
P (3wl 0.05720.005%#8& 0.142+0.003

5 AL, #P<0.01; ST Lh 3, #P<0.05;%%P<0.01;
S i, “P<0.01,

4 +ig

Y- S AR TN A A2 W Ul 4
F AKT1 .VEGFA IL-18 MMP-9 EGFR MMP-2 %$%
AN TR BNATFITHUE R, TR 2 IR
TR AR AAFEOCHEVE TG 142 A4 PI3K/AkL
f i P MAPK {5538 1% TNF 5500 K55

Akt AR EYLE R, A A A A
FEANYA TP A R B, RS AKT1, 765
TIRIGRE A AT A SRS A O34 I,
HUANG S5"BF5¢ & 3, AKT 38 525 76 /1N B 53 48 i
LA i A BB AR A P 52 e AL o 225 722 P
Ak, A F-(epidermal growth factor, EGF)Jg&
YERITEDLIA AP R E AN E AR 7, Tl
{1 R IFL AR ST A4 40 L P 4 L, 2 T 2 M LIS ) B
SA), T EGFR AT 255 1 U L 21 45 40 0 Y 1 5
4R, EGR 5 EGFR 454 SN SMZHLVE K
SIS B A,

BE DA 4 T £ 1 — 2R RE A e it 0 i S B T
(extracellular matrix, ECM) 2 55 L5 & 98 11 P4 ik
s LR A B MMP-2 S ILIE ECM 5 ¥ 56 &
RO TR A i R v TR A H
BN PR T T U 9 %) DG B T MM P2
FHANHY) TIMP-2 Z A Zh AP, LIU S5

FERI, A S RIZF 5 I R R T & 3 MMP-2 3R
IRIK G 5 1 TIMP-2 kKRR, QIAN 451
W5 A B, 76 W0 K B ILRSE o | k& P P AR T
MMP-2 [fR35 B0 T 42U TIMP-2 3k,
XK MMP-2 5 TIMP-2 1) 3l 25 #7785 0 v %
B HEAEH]

PI3K/Akt {55 3 [ X Z2 Fh IR 95 A 2 8522 (Y 1A
TR ZGE BR 2 R0 T I E S RS
JCTE O 3 FJE T {F S AR 1 A PI3K JE
AT A B 10, 14 O 22 54 50 10 AR 1 T
GHEA, MBS ZRE A A Y R, b
FEIUEE AR B R, BRI A N miR-200a 2L,
JE PR PI3K/AKt {553 5 i W b K 38 1) % e,
XA E— 250 PI3K/Akt {553 B AT LA ) 3 00
Y

AWFFEAE W 25 25 32 I Rl AT SR B gk
G0N, SR LA S B AL MMP-2
mRNA #iA/KFE R, TIMP-2 mRNA 335 7K -1
i G2 LB IS S5 8 2 1) - 1, DD LIS G D -4 )
RSt , R TR AR DU 98 SE S S R, AR SR
VTR A W AU I PR B FH B AR T Rk A | Tl i Ay =
ST AL WAL AR SR FE S At TR e R 5 7 L %
AN 6T AR DGR s R F 5, AR AT i —
R S SR HAIE

2% 30k

[1] RUSSO A, BOLDINI A, ROMANO D, et al. Myopia: Mecha-
nisms and strategies to slow down its progression[J]. Journal of
Ophthalmology, 2022, 2022: 1004977.

(2] FmEZE, FiEd. H R RE G IR BEh T LB/ 4
A ST R A W PR LR (D], T8 P R BR 2GR, 2022, 42(3):



2230 1 v BE 25 K2R 243 htp://hnzyydxxb. hnuem.edu.cn

2023 4R 43 5

397-400.

3] EhEhAE, sRerHy, XaE, A msRIk EILEG SRR
TR SR IRELE#ERE, 2023, 43(1): 1-6.

[4] B, 2, RAS. FFRAYTT AR i s R AR,
WIRE R R 2 K240, 2016, 36(10): 82-86.

5] ZE(ERE, 5K 20 PEZAT BT IER]. IR EARE,
2021, 40(2): 215-219.

6] AT, BT, BXBERE, A5, MIFESIR) LB MBS B
HRBEHA: PRI, 2022, 24(2): 795-801.

1 AR, RIS GEREMGIE)I). R EE, 2015, 35(3):
654.

[8] LU F, ZHOU X T, ZHAO H L, et al. Axial myopia induced by
a monocularly —deprived facemask in guinea pigs: A non-inva-
sive and effective model[J]. Experimental Eye Research, 2006,
82(4): 628-636.

91 2 W, REA, KF, % KR REMAE W IRILE S Smad3
A 1 BRI SAS TR D). T ARIIRIRRIRA, 2017, 35(6):
491-497.

[10] ZHOU G M, LAN C J, YANG Q, et al. Expression of SCO1
and SCO2 after form—deprivation myopia in guinea pigs[J]. Eu-
ropean Journal of Ophthalmology, 2022, 32(5): 3050-3057.

[11] BEARDL, BN, BRds, 5. A5G b i mAsiy 5 A
PRIAN RO AR T EIT R 2R 5989774, 2004, 9(9):
1069-1072.

[12] ZHANG X B, TANG N M, HADDEN T J, et al. Akt, FoxO
and regulation of apoptosis[J]. Biochimica et Biophysica Acta,
2011, 1813(11): 1978-1986.

[13] TONG X J, XU S M, ZHAI D. Multiple mechanisms of Shengi
pill in treating nonalcoholic fatty liver disease based on net-
work pharmacology and molecular docking[J]. Evidence-Based
Complementary and Alternative Medicine, 2022, 2022: 2384140.

[14] HUANG T T, LI H, ZHANG S M, et al. Nml overexpression
attenuates retinal ganglion cell apoptosis, promotes axonal re-
generation, and improves visual function following optic nerve
crush in rats[J]. Journal of Molecular Neuroscience, 2021, 71
(1): 66-79.

[15] 3 %7, BEWilE, & &, % SMEES S A K HE g R
R B2 2L B0 Db P T B LR ], o RO
(BE2RR), 2021, 47(6): 1455-1461.

[16] AREK, S, M. B FAEIRBRR T i E L.
IRBLBrER, 2017, 37(5): 484-487.

[17] Sofde, SR, 2R, 46 AR PRI RN MR e h

—

—

—

=

—

—

—

TEFIMIETE IR EFRIRERRE, 2016, 16(7): 1273-1275.

18] TOSSETTA G, FANTONE S, BUSILACCHI E M, et al. Modu-

lation of matrix metalloproteases by ciliary neurotrophic factor
in human placental development[J]. Cell and Tissue Research,
2022, 390(1): 113-129.

LIU L, ZHOU W J, FAN Y ], et al. Effect of interleukin 6
on scleral fibroblast proliferation, differentiation, and apoptosis
involved in myopic scleral remodeling [J]. Ophthalmic Research,
2022, 65(5): 529-539.

ZHAO F, ZHOU Q Y, REINACH P S, et al. Cause and effect
relationship between changes in scleral matrix metallopepti-
dase-2 expression and myopia development in mice[J]. The
American Journal of Pathology, 2018, 188(8): 1754-1767.

XI LY, YIP S P, SHAN S W, et al. Region-specific differ-
ential corneal and scleral mRNA expressions of MMP2, TIMP2,
and TGFB2 in highly myopic —astigmatic chicks[J]. Scientific
Reports, 2017, 7(1): 11423.

LIU H H, KENNING M S, JOBLING A I, et al. Reduced scler-
al TIMP-2 expression is associated with myopia development:
TIMP-2 supplementation stabilizes scleral biomarkers of myopia
and limits myopia development[J]. Investigative Ophthalmology

& Visual Science, 2017, 58(4): 1971-1981.

[23] QIAN L F, ZHAO H, LI X X, et al. Pirenzepine inhibits my-

opia in guinea pig model by regulating the balance of MMP-2
and TIMP-2 expression and increased tyrosine hydroxylase lev-
els[J]. Cell Biochemistry and Biophysics, 2015, 71 (3): 1373—
1378.

ARed, TAUK, B, 55, PI3K/Akt (558 S 7E IR BHE R
Je B R S TR B A A R S (D). IR B g, 2021,
41(6): 588-592.

CARMONA MATA V, GOLDBERG J. Morin and isoquercitrin
protect against ischemic neuronal injury by modulating signal-
ing pathways and stimulating mitochondrial biogenesis[J]. Nutri-
tional Neuroscience, 2023, 26(9): 796-806.

LI H B, YOU Q S, XU L X, et al. Long non—coding RNA-
MALAT1 mediates retinal ganglion cell apoptosis through the
PI3K/Akt signaling pathway in rats with glaucomal[J]. Cellular
Physiology and Biochemistry, 2017, 43(5): 2117-2132.

ANDO Y, KEINO H, INOUE M, et al. Circulating vitreous mi-
croRNA as possible biomarker in high myopic eyes with macu-
lar hole[J]. International Journal of Molecular Sciences, 2022,

23(7): 3647.
(R4 RKER)



