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Acute ocular hypertension induced pyropotosis in rat retinal ganglion cells and

protective effect of inhibiting Caspase-1 in rat model
SUN Yulin, LIU Ting Department of Ophthalmogy, Army Medical Center of PLA, Chongqing, 400042, China

[ Abstract | Objective To investigate the protective effect of pyroptosis and anti-Caspase-1 treatment
on retinal ganglion cells (RGCs) in rats with acute ocular hypertension. Methods Forty-two SPF male SD
rats were randomly divided into normal control group, acute ocular hypertension model group and VX-765
(Caspase-1 inhibitor ) intervention group, with the right eye as the experimental eye. Acute ocular
hypertension was inflicted by anterior chamber irrigation with normal saline in the model group and intervention
group. The rats in the intervention group were further given 4 pL VX-765 (200 pmol/L) solution by
intravitreal injection on the modeling day and the next day, and those of the model group were injected with
equal volume of normal saline in vitreous cavity at the same time. No such treatment was performed on the rats
from the control group. All rats were killed at the seventh day after modeling. Retinal morphology and the
density of RGCs were observed by HE staining. The survival of RGCs and average absorbance of retina were
observed by immunohistochemical assay. The mRNA levels of Caspase-1, gsdmd, IL-1b and IL-18 were
detected by real-time fluorescence quantitative PCR. The protein expression of Caspase 1-p20, gsdmd-n,
IL-1b and IL-18 were detected by Western blotting. Results The retinal thickness was 164.53+1. 04 pum in
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the model group, which was significantly thinner than that in the normal control group (181.44+5.13 pum)
and the intervention group (173.15+2. 15 wm). The density of RGCs was (332.87+16.37)/mm” in the
model group, obviously lower than that in the normal control group [ (520. 39 +18. 62)/mm”] and the
intervention group [ (373.97+20.32)/mm” ]. The average absorbance of retina was 0. 443+0. 014 in the
model group, statistically lower than in the normal control group (0.517+0.015) and the intervention group
(0.492+0. 006). The differences were statistically significant in above values (P<0. 05). The mRNA
relative expression levels of IL-1b and IL-18 were significantly higher in the model group than the control group
and intervention group (P<0.05). The protein levels of Caspasel-p20, gsdmd-n, IL-1b and IL-18 were
remarkably higher in the model group than the other 2 groups (P<0.05). Conclusion Acute ocular

hypertendion exposure enhances the expression of the molecules in Caspase-1-dependent pyropotosis pathway.

So, inhibiting Caspase-1 activity can reduce the severity of retinal injury, protect RGCs effectively, and
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reduce RGCs death.
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22 B W v ] 2, J5 REBE I /K, OCT A3 ¥8 VR J I vk
HYIR MR . WA HE Je 6, 2% WA T 0
ELAN N BT 2540, AR B S i LR A 4L T i S LT
PRUFEER B R 0TS 5006 — 30, 58— DL pm VB M A i B
A7, 43 5N R 5K v 5 AR IR B R B - 14 5
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FRE/ME S AIM2 NLRP3 NLRP1 ,NLRC4 F1I Pyrin
& FEMREAR MO E BB ENTX Tk, Xk
RAE/PRHRH A N i Caspase #H 53 [X (CARD ) 5 %
Pyrin 3 (PYD) , B AH 1 09 3038003 -0 Ja L BT 4R 5%
£ ASC 1, CARD B PYD 33 >4 14 I i o A
HAER %R ASC 31, %4 | ASC H R #0E/IMA B
AHRSE KA Caspase-1 H K3 T 1Y RE T, = 0 ¥k 11
Caspase-1 Fif A H & A= B ¥ K, B CRAT 16 PR Y
Caspasel-p20 43 1, [A]FEAETE T LI op (1 4 45 4 1Y
gsdmd AR HIF L 2, 116 Caspase-1 7pF
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RN AR AN, 5 RS AE SO F) R, Z0fel 40 i e 28
A i SRR 2R, 3 b AR AE 14T R SRR 25
Ui F I AWHEA
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