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(Abstract] Objective To explore the mechanism of protective action of Qingguang’an Il Formula (QGAFII) on optic nerve
in glaucoma based on network pharmacology and experimental research. Methods Targets of QGAF II components were screened
through the TCMSP database, and glaucoma-related targets were mined from GeneCards, Disgenet, and CTD databases. Then the
targets through which QGAFIl acts on glaucoma were identified. A protein—protein interaction (PPI) network was constructed using
the intersection of these targets, and GO and KEGG pathway analyses were performed on them. A spontaneous chronic high
intraocular pressure (IOP) DBA2J glaucoma mouse model was established. C57B1/6] mice were set as the blank group (an equal
volume of distilled water), and DBA/2] mice were randomize into the model group (an equal volume of distilled water), Yimaikang
(YMK) group [0.31 g/(kg-d)], and low— [0.85 glkg-d)], medium— [1.7 g/kg-d)], and high—concentration [34 g/kg-d)] QGAFII groups.
Each group consisted of eight mice, and they were administered by gavage once daily. After 4 weeks of intervention, the I0P of
mice was monitored by a contact tonometer; HE staining was used to observe the morphological structure of the mouse retina;
Western blot was used to examine the protein expression levels of silent information regulator type—1 (SIRT1) and peroxisome
proliferator—activated receptor—y—coactivator la (PGC-1a); qRT-PCR was used to check the mRNA expression levels of SIRT1 and
PGC-la. Results A total of 101 active ingredients and 245 related targets were screened from QGAF Il . Additionally, 2,412
disease —related gene targets for glaucoma were identified. The five targets with the strongest drug-—active ingredient —target
interactions were prostaglandin—endoperoxide synthase 2, nuclear receptor coactivator 2, pepsinogen II, prostaglandin-endoperoxide
synthase 1, and peroxisome proliferator activated receptor gamma (PPARG). The PPI network showed that the stronger targets were
SIRT1 and PPARG. Signaling pathways such as oxidative stress, cellular senescence, and 1L-17 were obtained by GO and KEGG
enrichment analyses. Compared with before administration, the IOP of the treatment groups significantly decreased after
administration (P<0.01). After administration, compared with the blank group, the model group showed a significant increase in 10P
(P<001), and the mRNA and protein expression levels of SIRT1 and PGC-la in the retina were significantly reduced (P<0.01).
Compared with the model group, the IOP in the treatment groups showed a significant decrease (P<0.01), while the mRNA and
protein expression levels of SIRT1 and PGC-la significantly increased (P<0.01). Compared with the YMK group and the low—
concentration QGAF Il group, the mRNA expression levels of SIRT1 and PGC-la and the protein expression level of SIRT1
significantly increased in the medium— and high—concentration QGAF Il groups (P<0.01); compared with the low—concentration
QGAF I group, the protein expression level of PGC—la in the high—concentration QGAF Il group significantly increased (P<0.01);
compared with the medium—concentration QGAF Il group, the mRNA and protein expression levels of PGC-la significantly
increased in the high—concentration QGAF Il group (P<0.01). Conclusion QGAF Il can effectively regulate the SIRT1/PGC-la
signaling pathway, and inhibit the loss of retinal ganglion cells (RGCs). It mainly exerts protective effects on the optic nerve in glaucoma
by targeting oxidative stress and cellular senescence.
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Table 1 The active ingredients and OB and DL values of Qinguangan Il Formula

24 %y OB /% DL {§
% Perlolyrine 65.95 0.27
= FA 68.96 0.71
Hifed Glycitein 50.48 0.24
Hfe Physcion-8-0-beta—D—-gentiobioside 91.71 0.27
B (6aR,11aR)-9,10-dimethoxy—6a,11a—dihydro-6H-benzofurano[3,2-c|c 74.69 0.33
W Isomucronulatol-7,2"~di-O-glucosiole 109.99 0.32
4 i Quercetin 64.62 0.65
4 i Spinoside A 46.43 0.28
L iF Quercetin 103.23 0.78
L ¥ Olitoriside 83.12 0.83
KT 32 40-F Ergosta—7,22-dien—3-one 69.67 021
1T 32 4i=F Acanthoside B 101.06 0.34

HAEHEGRET 5 AR 2 LA RBEAT 2(nuclear receptor coactivator 2, NCOA2) . 5 £ i
B—ﬁ“%@u& F5 2R S A EAE R Y 5 Ji I (pepsinogen I/pepsinogen I, PGR) PTGS1LA A&

SERTHN IR E Nt E AL A S 2 (prostaglandin— 3 SR AL RIS FE P10 32 1R v (peroxisome prolif-
endoperoxide synthase, PTGS)2 #%3Z ALy H+ erative activated receptor gamma, PPARG), WA 1,
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£X1

HasH a3
Hag - Ha N g NKe
Ho7— HO- HO1Z s , NX& N
Ha8 HQ1T— Trypsint TYR V& i il L
HQ8 o HAT0 5 7

Al A2

B1 BRRISHLGY-FERS-BLEEERMNKE

Fig.1 Drug—active ingredient—target interaction network diagram of Qinguang’an II Formula
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Fig.2 PPI network diagram of Qinguang’an II

Formula for the treatment of glaucoma
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Fig.3 GO enrichment analysis results of glaucoma target treated by Qinguang’an II Formula
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Figd4 KEGG enrichment analysis results of glaucoma target treated by Qinguang’an II Formula
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Table 2 Intraocular pressure comparison between mice

before and after administration in each group (x+s,n=38)

4150 MEGHI(38 JAWY)  ZhE (42 KR
ZHH 13.73+1.23 13.66+1.10
AL 24.89+1.10% 24.50+1.43%
it DKL 25.10+1.26" 168614185
FOLZR 5 r iRk B4R 25.03+1.42% 17,650,924
oL 15 ikl 24.97+1.47% 16.56+1.075%
FOLZ 5 Jrmk B2 25.06+1.29" 16.29+1 418

T SEZTHIAT L, “P<0.01; 525 LA I, #P<0.01; SRR
., P<0.01,
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WELZ 73, A 2274 A A s RN R Y
A% 2 JBE P M4y SRR AR L, 4 DK 2H 350
LS T7 M e BN BRI 22y R LA ]

JE e, 2T A2 P 23 T s 1 I i R
Ho T 115 J7 fe e B 4 4058 A SR A A, 400 ) s
5 2 25 R ARG SO P 2 40 P e 2 4 i
BRTERE AT, TEILELS,
37 BRRINSHFINMNRMMEELR SIRT1,PGC-
la mRNA HIRIH

s AR B R KRR AT e 15
il R AL B STRTT PGC~1ae mRNA
B B (P<0.01) s HEEIY AR L, 25 4
SIRT1 . PGC-la mRNA FikEH W ETH#E (P<0.01);
LS BRERALA LE , 0% TS5 IR 4 PGC-1a
mRNA ik f 1 B35 THE (P<0.01), F6% 1507
o EW A SIRT1 PGC—1a mRNA 263k B % 7}
= (P<0.01); 5E L T 5 IR EEAIAH L, %
I 575 &4 SIRT1 PGC-1a mRNA ikt
B EFE (P<0.01); 5EOUE 1 5 bk EELAAR L,
FOEw 15 mHE4H PGC-1a mRNA ik i
FHTFR(P<0.01), PRI 3,
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B 5 KHAMMBERA(HE 4L, x400)
Fig.5 Retinal morphology of each group (HE staining, x400)
TE: A2 20 BAEIA ; C.as Dk ; D752 1 5 0 R 20 s B 762 11505 Pyl L4 P52 115 07 ik
JEAL; GCLAMZ 1T 4RIL)Z

®3 BEMME SIRTIPGC-la mRNA RiAE
Eb3R (xs ,n=8)
Table 3 Comparison of mRNA expressions of SIRT1

and PGC-la in retina in each group (x+s,n=8)

F*4 BAYFE SIRTI PCC-1a EAKRIAE
L& (x5 ,n=8)
Table 4 Comparison of retinal SIRT1 and PGC-

la protein expressions in each group (x+s,n=8)

A5 SIRT1 PGC-1a 45 SIRT1 PGC-la
A 0.89+0.06 0.96+0.03 ZFEHA 1.13+0.01 1.01£0.02
AL 0.12+0.02% 0.12+0.01% HRIZH 0.14+0.01* 0.120.01%

T ok BEZH 0.38+0.02" 0.29+0.03" i WKL 0.37£0.02% 0.27£0.01%
THENSHIEREL 0.420.04% 0.46:+0.037%% T N5 IrRIRIEL  0.46+0.01%%+* 0.38+0.01 %
LN SITHWREA 0702002444 (580,04 kA4 TR MBI IRIELA  0.5540.02% kA4 (041£0.01% %
TR N SITEMIEL 0.80£0.03 %A% (.87+0.01ixAr0® TN ST EWEA  0.6520.017~514400 () ] 4() (3inicxasee

555 AU L, #P<0.01; SRR I AR LL ,~P<0.01; 5 25 kR4
ML, *#P<0.01; SEH % 15 IR E4M L, 44P<0.01; 5
ez S0Pk EELLMI L, *®P<0.01

3.8 BAZRINSAXINMRMMEALR SIRT1,PGC-
la EAREEMHM

525 gL, AR AN SIRT1 PGC-1a
EHFERR B ERIR(P<0.01); SR ML, 25
41 SIRT1 ,PGC-1a B AR AR B E TR (P<0.01); 5
£ KR g, B 6% 507 %W 4 SIRT1 ,PGC—
la AR ES BEFE (P<001); 5F L 1577
R EE A L, 0% M5 05 | =k B2 4l SIRTI
EHRAESY EE LT (P<0.01), HH% 0555
WA PCC-1a A ERIL R B E L (P<0.01); 5
Fe% TS Pk A, 5 O6% 5 ) = ik
24 SIRT1 PGC-la HFFRIB I B E FFH(P<0.01),
HE 4 K6,

4 wig

H B 2 ORI 2 2 i A B BV s T

525 A, #P<0.01; SR Z AT H ,~P<0.01 ;5 25 bk
HMH, *#P<0.01; 5% T S RIRELM L, 44P<0.01; 5
% N5 huk M L, **P<0.01,

A B C D E T
PGC—lo [ ~ = w== s g w01 kDa

SIRTI |- «
actin | (D 4D D D GND @B -2 1D

o6 JEHRMEE SIRTIPCC-1a EERIKE
Fig.6 Electropherograms of SIRT1 and PGC-la proteins

e a— -I 80 kDa

in each group
T AZS FAL BASALL CaR IkREAL ; DL TS 07 Rk 4L ;
B2 1577 Pl AL P62 1507 w4

B, 250 2 THFE 7 B 2 ESA N IS
SEBZIAAERERR L ST PR T
LT AR AN 2 B AL IR
Yy, F RS AT SRR E A TS AR =5 B
HIBCADKAT R, 07 LA 3 A Em , S5 4b 4t
B TR ILADK Z 20, AT RGeS IR 22 3
ZIRME W28 2T o, O 157 Mot
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R L ] A 2 AR A SR A N AR sk
K F-45 5455 T, PPI 25 H PPARG SIRT1 A H.
VR A 5, DR A 2 I8 - (silent infor-
mation regulator type,SIRT) Z G 9% FR hy 3 % 3k
FIE”,SIRTL JE H N 5 2 —  FEIR A b i 3R
K AL RE L B YAMAN 4620% B 55 0F  AAH
e, POAG 1 i 14 75 D6 HR i85 /N 22 ) 2H 41
SIRT1 W T~ i ; 2 &7 B A5 56 3R BT A Lo fdt et
M2 POAG B /NEE M ZH 41 SIRT1 F1 PGC-1a
Sy el b SE I N T A R PRIV E N AT
H1 SIRT1 ,PGC-la mRNA ik M EHFR LK S H
HIRIH WA, #E—ESE T SIRT1 PGC-1a ik
EPER TR T OCIR RN R Z —, XhES
P2 A AH DG, HLAR Y SIRT f) 63K 23 Bl A7 i
BTN TR I SIRT (14 335 7K - 1T B 2 5 i gt
2R LN A

SRR, 45254 SIRT1 PGC—1a mRNA
Fik MR A RIR Y E S as DR AR LG, FOb 1
S5 % W 40 PGC—1ae mRNA 35 & & SIRTI
PGC-la fE AR Y W ET &, HEL M5 HH
e BEAL SIRTI mRNA Rk B E TR, 5HOL%
5 ARk B AR LG, 5062 1507 ik B4
SIRT1,PGC-la mRNA ik & M SIRTI & H £ ik
s EE, HOUE 150 @A PGC-1a FE 1
Tk B F LI S5EORE TS5 k4L, &
2 1577 4 PGC~la mRNA F&5AH MSIRTI
PGC-la FEAF X BB ETE , JXE Western blot
F1 qRT-PCR AR ZSE I A7 42—, (HER BA
PREITE  SIRT1 SELRAARAE )6 WA 5 i v Y S
FEH, PGC—1a {2 F SIRT1 Y R UFIX ek, BE A%
SR PR, ORI 1 2R A ) AR ) A
51 H PGC-1a i PPARG HY4HBIETE T, PPARG
FHENT 3p25, & mE AL A SRR, &
U SRR AR, SIRT1/PGC-1a {5 i@ #%
PEFRAE A AN R SN P25 Wi 3 T b i)
RETA Y | RE A 0 SRR, SIRT1 S Rl 233G 2
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