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Mechanism of MFG-ES inhibiting apoptosis of retinal ganglion cells in glaucoma rats
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Abstract Objective To investigate the role and mechanism of milk fat globule-EGF factor 8 (MFG-ES) in neuroprotection in glaucoma
rats. Methods A glaucoma rat model was constructed,,and MFG-ES8 or DS89E was injected into the vitreous cavity of the rats. The intraoc-
ular pressure of the rats was measured. HE staining, TUNEL staining and immunofluorescence staining were used to detect the patholog-
ical injury,apoptosis and microglia activation of the retina. The protein expressions of cleaved caspase-3,caspase-3,cleaved caspase-9,
caspase-9 and Bax were detected by Western blotting, and the expression levels of IL-10,TGF-8 and NGF were detected by ELISA and
RT-qPCR. Results Compared with the control group,the intraocular pressure of glaucoma rats significantly increased, the retinal GCC
layer became thinner,the apoptotic cells increased, the levels of cleaved caspase-3/caspase-3,cleaved caspase-9/caspase-9 and Bax
increased ,and the number of IBA1 positive cells increased , after treatment with MFG-E8, retinal GCC layer thickness increased, and the
levels of cleaved caspase-3/caspase-3,cleaved caspase-9/caspase-9, Bax decreased,the number of IBA1 positive cells and the levels of
IL-10,TGF-3,NGF increased,but the progression of glaucoma was aggravated after the treatment of MFG-E8 inactivated isomer D89E.
Conclusion MFG-E8 can mediate microglia activation, inhibit apoptosis of ganglion cells, and slow down the progression of glaucoma in
rats.
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KEUAIFRTE 12 W/REE IR IR T A TT LR F
FERT, BT A R BR80T HR 0 45 1 1)

112 3250 UM B PR e R I 36 1Rl AkomZY
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pL D8OE (1 pg/ul) o BEJEE S 1R, HELLES 3, X
TR K R T 45 RO PBS, i 5 — IR A 24 5 1R b Ak
KR, FBR IR R e 22 S s fdi A
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Tab.1 RT-qPCR primer sequence

Gene Sequence (5°-3")
IL-10
Forward TGGACAACATACTGCTGACAGATTC
Reverse TCCACTGCCTTGCTTTTATTCTC
TGFB
Forward TGAACCAAGGAGACGGAATACA
Reverse AGGTGTTGAGCCCTTTCCAG
NGF
Forward TTTTTTTGAGACCAAGTGCCG
Reverse AGCCTGTTTGTCGTCTGTTGTC
GAPDH
Forward GCCTTCCGTGTTCCTACCCC
Reverse CGCCTGCTTCACCACCTTCT
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ZPVDFE 5 5% W5k I TBSTIR W AE 2= I T
E A1 ho A Picleaved caspase-3 (1 : 1 000F B,
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i) ik, 4 CIER 1, PBSYEVR , A B L 46
16 Wy AR IR 04 L 3 T SRLgGHUIR (12 5 0008 B,
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b2 20, X 8 1 250 AT A Image JAR % 2
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1.2.7 ELISA 4% HRELISATRG G i B 540 E , Kl K
AL I JIES2H 2 R TL-10  TGFB NGF 1) 2635 AR Ha b v
AT A [RIRR S A 4R 4 Z£-10 (interleukin-10,
1L-10) F# 40 K B (transforming growth factor-g,
TGFB) 44 K F (nerve growth factor, NGF) A
FE,
1.3 GEit#oair

K GraphPad Prism 8.04K /- F1SPSS 20.05% {3t
TG 280 TR EE LIX + s R | 1 B A AR
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mRNAFIE [ 2K ;5 GlaucomaZH A1 [t , Glauco-
ma+MFG-ESZHIL-10 . TGF-BHINGF mRNAFI%E 2



- 594 - HREERRESR H53%E

Operation ~o- Control 4 Glaucoma+MFG-E8
304 % Glaucoma ~+ Glaucoma+D89E

:ED 201 s
£

E

=

S 104

0 v . - . . -
A Before Day 7 Day 14 Day 21 Day 28 Day 35 B
surgery
Control Glaucoma

Thickness of GCC/pum

A, experimental operation diagram of rat glaucoma model establishment; B, intraocular pressure (I0P) before modeling and 3,7,14,21,28,and 35 days

after modeling (n = 6) ; C,the pathological damage of rat retina detected using HE staining (scale bar=50 pum) ; D, quantification of GCC layer in rat retina
(n=3),%*P<0.05,%P <0.01.
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Fig.1 MFG-EB8 could alleviate the damage of retinal tissue in glaucoma rats
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A, TUNEL staining was used to detect apoptosis of ganglion cells in the GCC layer of rat retinal tissue,and arrows in the figure indicate apoptotic cells;
B, Western blotting was used to detect the protein expression levels of cleaved caspase-3, caspase-3, cleaved caspase-9, caspase-9 and BAX in rat retinal
tissues (n = 3). *P < 0.01.
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Fig.2 MFG-E8 could inhibit the apoptosis of retinal ganglion cells in glaucoma rats
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A, the number of IBA1 positive cells in the rat retina was detected using immunofluorescence (red,IBA1;blue, DAPI) ; B, quantitative analysis of the

number of IBA1-positive cells in rat retinal tissue. *P < 0.01 vs. the control group.
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Fig.3 MFG-E8 promotes microglia activation in the retina of glaucoma rats
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A, the results of RT-qPCR; B, the results of ELISA. *P < 0.01.n = 6.
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Fig.4 MFG-EB8 could activate the inflammatory reaction in the retinal tissue of glaucoma
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