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Therapeutic Effect and Mechanism of Methyl Ophiopogonanone A
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ABSTRACT Objective: To explore the therapeutic effect and mechanism of methyl ophiopogonanone A (MOA) on dry eye disease
(DED) rats. Methods: Male BALB/c mice (7~8 weeks old, weight 18-22 g) were randomly divided into 5 groups (n=12): control group,
DED group, DED+10MOA group, DED+20MOA group and DED+40MOA group. Except the mice in control group, mice in other
groups were given benzalkonium chloride solution with a mass concentration of 0.2% in both eyes to induce DED model mice, once a
day for 6 weeks. After modeling, mice in the control group and DED group were intraperitoneally injected with 0.5 mL of 1% dimethyl
sulfoxide solution, and mice in DED+10MOA group, DED+20MOA group and DED+40MOA group were intraperitoneally injected with
0.5 mL 10, 20 and 40 mg/kg/d MOA, once a day for 28 days. After treatment, the tear secretion and corneal fluorescein sodium staining
grade of mice in each group were detected, and corneal hematoxylin and eosin (HE) staining, conjunctival periodic acid-Schiff (PAS)
staining and corneal TUNEL staining were performed. The expression level of corneal K10 protein was detected by Western blot. The
levels of corneal oxidative stress indicators malondialdehyde (MDA) and superoxide dismutase (SOD) were detected. The mRNA levels
of tumor necrosis factor-a (TNF-a), interleukin-1@ (IL-1), interleukin-6 (IL-6), Bcl2-associated X (Bax) and B-cell lymphoma-2 (Bcl-2)
in cornea were detected by real-time fluorescence quantitative reverse transcription polymerase chain reaction. Results: Compared with

control group, the tear secretion in DED group decreased (P<0.05), the grading of corneal fluorescein sodium staining increased (P<0.05),
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corneal lesions appeared, the number of conjunctival goblet cells decreased (P<0.05), corneal Bcl-2 mRNA relative expression level and

SOD level decreased (P<0.05), corneal TUNEL positive rate, Bax mRNA relative expression level, K10 protein relative expression level,
MDA, TNF-q, IL-1B and IL-6 levels increased (P<0.05). Compared with DED group, the tear secretion in DED+10MOA group,
DED+20MOA group and DED+40MOA group increased (P<0.05), the grading of corneal fluorescein sodium staining decreased (P<0.
05), the corneal lesions were alleviated, the number of conjunctival goblet cells increased (P<0.05). The positive rate of TUNEL, Bax

mRNA, relative expression level of K10 protein, MDA, TNF-q, IL-18 and IL-6 levels decreased (P<0.05), while the relative expression

level of Bcl-2 mRNA and SOD level increased (P<0.05). Conclusions: Methylophiopogonanone A effectively alleviates the symptoms

and ocular surface lesions in mice with dry eye disease, and its mechanism may be related to the inhibition of goblet cell apoptosis,

oxidative stress, and inflammation.
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Fig. 1 Chemical structure of methyl ophiopogonanone A (MOA)
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Fig. 2 Tear secretion and corneal fluorescence sodium staining grade of mice in each group

Note: A: tear secretion volume; B: corneal fluorescent sodium staining grading; C: corneal fluorescent sodium staining; compared with Control group,

*P<0.05; compared with DED group, *P<0.05; compared with DED+10MOA group, “P<0.05; compared with DED+20MOA group, * P<0.05
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Fig. 3 Corneal HE staining and conjunctiva PAS staining in each group of mice

Note: A: corneal HE staining and conjunctival PAS staining images (400x); B: goblet cell number; compared with Control group, *P<0.05;
compared with DED group, “P<0.05; compared with DED+10MOA group, “P<0.05; compared with DED+20MOA group, * P<0.05.

555t BRZH H g, DED 21 11 45 E P TR 200 i 45 i A1 (P<00.
05), 5 DED 4 [t % ,DED+10MOA #H .DED+20MOA £ Fi
DED-+40MOA 20 )45 RRARAR 20 M 50 e 2 HY SR 0 B 2 6 ) 4K
WPETHE (P<0.05), UL 3.
2.3 FRELE BB R AR X T BRAE /IR F AR 4 EOR T O 2 M

EjXT R4 L, DED 41 /) ff1 il TUNEL [H 1 22 71 55 (P<O0.
05), 5 DED 4 [t % ,DED+10MOA #H .DED+20MOA £ Fi
DED+40MOA ZH /) ff1 ik TUNEL FH 4 3 2 B 5L 3 By FE [ 57 o
WARPERAAR (P<0.05) ., WLIK 4.

5% HRZH LA, DED 41 1) fA B5 Bax mRNA A X2 35 i1t
151, FA R Bel-2 mRNA AHX] 3k S AL (P<0.05), 5 DED 411t
% ' DED+10MOA 4 .DED-+20MOA 41 fil DED+40MOA 4 )
£ 5 Bax mRNA X 3¢ 35 5 52 Y 35 1 9 o Il 79 2 40 0 1k e
1%, AR Bel-2 mRNA AH YT 5 H 52 B P [ 20 59 A9 1
FHE(P<0.05). WA 5,
2.4 FESE M EER AR ARE /N R AR R B _E L A& RN

5% R4 L4, DED ZH 1) £ B K10 25 A X ik i FH e
(P<0.05), 5 DED #4144, DED+10MOA 41 .DED+20MOA £
F1 DED+40MOA ZH 4 #1 I K10 25 A X 3R05 i 2 B U B B
P37 FE O R IR (P<0.05) . TLIE 6,

2.5 FAELT B EER B X AR SE /N FR R PR 4R S0k B2 3R 220

5%f BR4H b4, DED 2H i) i MDA /KEFFH 5, fi i SOD
K EBEAL (P<0.05), 5 DED 41 H. % ,DED+10MOA 41 .
DED+20MOA #H 1 DED+40MOA ZH (1) £fi 5t MDA 7K - 5 F
W RS AR E R, AR SOD 7K 22 H JET B ]
BRI ETE (P<0.05), WL 7,
2.6 FAELE B EER B X AR SE /N R A PR ASE B FRIAZ R R

5% R 2H L, DED 4 (4 # i TNF-o IL-13 1 IL-6 ()
mRNA JKF-F+5(P<0.05), 5 DED £ [+4; , DED+10MOA 4
DED+20MOA #1 fil DED+40MOA 4 (4 £ i TNF-o IL-1B il
IL-6 1Y) mRNA 7K -2 F I B 5 5 AR i IR (P<0.05 )
DL 8,
3 Pig

THRIE R DL IR 18 M Z R R i, HARE 2 ek
77 A v T R A AR H TR T IR A R BRSO 3R A
(ST PR A IR 1 A S0 125 o ANBIFFE 45 3R 7 FR SEVR B e i
R A AR 5 T T RAE /N BRTE VR A0 I B DR IR AR T AR B
ARG, FAGEAR T T HRAE /N BUREAR , $7m H 260
B F I AT B — YA YT T IRE Y 22 4 55 S BT

ARG A FA BRI T — B e, 2 08 b A T2



- 4424 . DREYESHE biomed.cnjournals.com

Progress in Modern Biomedicine Vol.23

NO.23 DEC.2023

A Control

TUNEL positive rate (%)
(3]
(=)
1

DED+10MOA

DED+20MOA DED+40MOA

[ 4 FE/NRAFAR TUNEL &
Fig. 4 Corneal TUNEL staining of mice in each group

Note: A: TUNEL staining image (400x); B: positive rate of TUNEL; compared with Control group, *P<0.05; compared with DED group, “P<0.05;
compared with DED+10MOA group, “P<0.05; compared with DED+20MOA group, * P<0.05.
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Note: A: relative mRNA expression level of Bax; B: relative mRNA expression level of Bcl-2; compared with Control group, *P<0.05;
compared with DED group, “P<0.05; compared with DED+10MOA group, &P<0.05; compared with DED+20MOA group, * P<0.05.
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