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[ Abstract] Objective To investigate the effect and mechanism of NOD-like receptor family pyrin domain
containing 12 (NLRP12) knockdown on inflammatory factor levels and retinal injury in retinal ganglion cells (RGCs)
of rats with high intraocular pressure. Methods Seventy SPF adult male SD rats were selected and randomized into
control group, high intraocular pressure (IOP) group, high IOP +small interfering RNA negative control ( siNC)
group , high IOP+siNLRP12 group and high IOP+siNLRP12+recombinant rat caspase-1 (rrcaspase-1) group,with 14
rats in each group. Rats in the control group were only treated with conjunctival incision in the right eye,and ocular
hypertension model was established in the other four groups with external scleral vein cauterization. High I0P +siNC
group , high IOP+siNLRP12 group and high I0P +siNLRP12+rrcaspase-1 group were injected with siNC, siNLRP12
and siNLRP12+rrcaspase-1 reagent via the tail vein,respectively. The IOP of the right eye was measured at 1 day, 1,
2 and 3 weeks after the operation. Three weeks after the operation,the retinal structure was observed by hematoxylin-
eosin staining, and the number of RGCs in each group was counted. RGCs were divided into control group,rrcaspase-1
group,siNC+rreaspase-1 group,siNLRP12+rrcaspase-1 group. The cells in rrcaspase-1 group,siNC+rrcaspase-1 group
and siNLRP12+rrcaspase-1 group were treated with rrcaspase-1,siNC+rrcaspase-1 and siNLRP12+rrcaspase-1 reagent
for 24 hours,respectively. No treatment was given to the control group. The expression levels of NLRP12, caspase-1
and cleaved-caspase-1 proteins in RGCs and retinal tissue were detected by Western blot. The concentrations of tumor
necrosis factor-a ( TNF-a) and interleukin-18 (IL-18) in rat serum or cell culture supernatant were detected by
enzyme-linked immunosorbent assay. The study protocol was approved by the Animal Ethics Committee of the First
People’s Hospital of Chenzhou (No.2020086). Results Compared with control group,the IOP was higher in high
IOP group at 1,2 and 3 weeks after cauterization,and the differences were statistically significant (all at P<0.05).
The retinal tissue was clear with the RGCs in a single layer arrangement in the control group. In the high I0P group
and the high IOP+siNC group,the RGCs layer was loose and the inner plexiform layer was thin. The inner plexiform
layer was thickened in high IOP+siNLRP12 group compared with high IOP group,and the RGCs layer was loose in the
high IOP+siNLRP12 group and the high IOP+siNLRP12+rrcaspase-1 group. The number of RGCs in control group,
high 10P group,high I0P+siNC group, high I0P+siNLRP12 group and high IOP+siNLRP12+rrcaspase-1 group was
119.31+23.25,89.19+16.98,88. 87+13.92,109. 33+10. 25 and 92. 89+ 12. 58, respectively, showing a statistically
significant overall difference (F=201.932,P<0.001). The number of RGCs was lower in the high TOP group, high
IOP+siNC group, high I0P +siNLRP12 group and high 1I0P +siNLRP12 +1rcaspase-1 group than the control group,
higher in the high IOP +siNLRP12 group than the high I0P +siNC group, and lower in the high IOP +siNLRP12+
rrcaspase-1 group than the high IOP +siNLRP12 group, and the differences were statistically significant ( all at
P<0.05). The relative expressions of caspase-1 and cleaved-caspase-1 proteins and the concentrations of TNF-a and
IL-1B in the retinal tissue were higher in high IOP group,high IOP+siNC group,high IOP+siNLRP12 group and high
IOP+siNLRP12+rrcaspase-1 group than control group, higher in high I0P +siNLRP12 group than high I0P +siNC
group,and higher in high IOP +siNLRP12 +rrcaspase-1 group than high IOP +siNLRP12 group (all at P<0.05).
Relative expression levels of caspase-1 and cleaved-caspase-1 protein were increased in rrcaspase-1 group and siNC+
rrcaspase-1 group compared with control group, and relative expression levels of NLRP12, caspase-1 and cleaved-
caspase-1 protein were decreased in siNLRP12+rrcaspase-1 group compared with control group (all at P<0.05). The
relative mass concentrations of TNF-a and IL-13 were increased in rrcaspase-1 group, siNC +rrcaspase-1 group and
siNLRP12+ rrcaspase-1 group compared with the control group (all at P <0.05). Relative expression levels of
NLRP 12, caspase-1 and cleaved-caspase-1 proteins and relative mass concentrations of TNF-a and IL-18 in siNLRP12+
rrcaspase-1 group were lower than those in siNC+rrcaspase-1 group (all at P<0.05). Conclusions Knockdown of
NLRP12 can reduce the inflammatory response and retinal injury induced by high IOP by inhibiting the activation of
caspase-1.
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Pyroptosis
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H.oE IR E+siNC 4,5 R E+  xid 14 14. 67+0. 84 14.63+1.25 14.54+1. 62 14. 42+ 0.30
siNLRP12 20 FI 25 i JE +siNLRP 12+ IR R 2 14 14.84+0.75 21.69+5. 07" 27.61+4. 06" 47.62+12.73"
rreaspase-1 41 RGCs (&t /> F % T F g = 128.255,P<0. 0015 F = 92. 562, P<0. 001. 55 7] i [7] 5 % 1 2 Ho 5, P< 0. 05 ( 7 42 1l

W E 208, LSD-t K% ) 1 mmHg=0. 133 kPa
B2, = IR JE +siNLRP12 4 RGCs Note:F,  =128.255,P<0.001;F

= group s o 34 time

éﬁg g ﬂ: =3 HE L—E +siNC éﬂ , % HE time points,*P<0.05 ( Repeated measures two-way ANOVA ,LSD-¢ test) 1 mmHg=0. 133 kPa

=92.562,P<0.001. Compared with control group at corresponding
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Figure 2 Retinal structures after knockdown of NLRP12 ( HE x200, bar=50 um) A: Retinal layers were clear with RGCs in a single layer
arrangement in control group B:RGCs layer was loose and the inner plexiform layer was thinned in high IOP group C:RGCs layer was loose and the inner
plexiform layer was thinned in high IOP+siNC group D :RGCs layer of the high IOP+siNLRP12 group was loose, and its inner plexiform layer was thickened
in comparison with high IOP group E:RGCs layer was loose in high IOP+siNLRP12+ rrcaspase-1 group
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Figure 3
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caspase-1
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Expression of 3-week postoperative NLRP12, cleaved-
caspase-1 and caspase-1 in rat retinal tissue detected by Western
blot 1:control group;2:high IOP group;3:high IOP+siNC group;4:high
IOP+siNLRP12 group; 5: high TOP + siNLRP12 + rrcaspase-1 group

NLRP: NOD-like receptors family pyrin domain containing; GAPDH;

glyceraldehyde-3-phosphate dehydrogenase
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Figure 4 Expression of NLRP12, caspase-1, and cleaved caspase-1
in RGCs detected by Western blot

NLRP12

cleaved-caspase-1

caspase-1

GAPDH

1 : control group; 2: rrcaspase-1
group;3: siNC + rrcaspase-1 group; 4: siNLRP12 + rrcaspase-1 group
NLRP ;: NOD-like receptors family pyrin clomain containing; GAPDH
glyceraldehyde-3-phosphate dehydrogenase

K2 HFAHAKXBRIWMEHEL h NLRP12 caspase-1 F1 cleaved-caspase-1 & BB 3 RiZAE K TNF-« #1 IL-1B 8 3 KX kB EL B (x+s)

Table 2 Comparison of NLRP12, caspase-1 and cleaved-caspase-1 expressions and relative

expression levels of TNF-a and IL-1p in rat retinal tissues among various groups (xxs)

H 7 FEA G NLRP12 caspase-1 cleaved-caspase-1 TNF-a IL-18

it BE 4 3 1.00=0. 01 1.00£0. 00 1.00£0. 02 1. 00+0. 02 1.00+0. 03
o0 R 4 3 2.12+0. 09" 1.37+0. 07" 3.6220. 42° 6.55+0. 06" 3.57+0. 08"
B R +siNC 21 3 2.1120. 11° 1.35£0. 09" 3.59+0. 39" 6.56+0. 10" 3.55£0. 06"
B IR JE +siNLRP12 41 3 0.73+0. 02" 1.08+0. 02* 1.53+0.07* 4.87+0. 11" 2.48+0. 02"
75 R JE +siNLRP 12+ 1rcaspase-1 41 3 1.26+0.06™ 1.25+0.10™ 2.45+0.28"™ 6.24+0. 06™ 3.27£0.03*
F At 139. 022 36.981 69. 587 96. 065 103.223
P <0.001 0. 020 0. 009 <0.001 <0.001

T 5 X IR AR, " P<0. 055 5 B HRE +siNC 41 H 4, P P<0. 05 ;5 3 IR FE +siNLRP12 2 H 45, P<0. 05 ( B[R 295 25 40 #7 , LSD-t %) NLRP;NOD
FES2 R G ER 1 G540 385 TN : iR IR SE R 7 5 T 3 Al A 55 siNC /N T4 RNA 11X IR 5 rreaspase-1: T 2H KB caspase-1
Note : Compared with control group,*P<0. 05 ; compared with high IOP+siNC group,”P<0. 05; compared with high IOP+siNLRP12 group,“P<0. 05 ( One-

way ANOVA ,LSD-¢ test)

negative control ; rrcaspase-1:rat recombinant caspase-1

NLRP :NOD-like receptors family pyrin domain containing; TNF : tumor necrosis factor;IL: interleukin ; siNC: small interfering RNA
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% 3 %% RGCs 1 NLRP12 caspase-1 F1 cleaved-caspase-1 E A ¥t RIiAZE K TNF-o 1 IL-1B BX KL E L& (x+s)
Table 3 Comparison of NLRP12, caspase-1 and cleaved-caspase-1 expressions and relative expression levels of TNF-o and

IL-1B in RGCs among various groups (x=s)

2H 5 FEAS 5 NLRP12 caspase-1 cleaved-caspase-1 TNF-a 1IL-18

Xf B 20 3 1.00+0. 01 1.00+0. 02 1.00+0. 04 1.00+0. 01 1.00+0. 02
rrcaspase-1 4 3 0.99+0. 02 1. 40+0. 06" 2.68+0. 19" 3.59+0. 32" 2.38+0.26"
siNC+rrcaspase-1 4 3 1.01+0. 01 1.45+0.07" 2.75+0. 13" 3.64+0.25" 2.45+0. 34"
siNLRP12+rrcaspase-1 4 3 0.01x0. 00" 0.76+0. 10" 0.51x0. 14" 2.67£0.19" 1.80+0.29"
F i 56. 302 106. 286 108. 629 95.305 68.207
P1{g 0.019 <0.001 <0.001 <0.001 <0.001

B 5 X HEALELE,“P<0. 055 5 siNC+rrcaspase-1 41 F 4, "P<0. 05 (18 % )5 22 4047, LSD-+ K3 %) NLRP: NOD B3 1 5 1% 24 2B 141 45 # 3 ; TNF ;
g IR HE R 5 1L 3 40 M A 2% 5 rrcaspase-1: 55 2H K Bl caspase-1;siNC . /N T4 RNA B 4 %t 18
Note : Compared with control group,*P<0. 05 ; Compared with siNC+rrcaspase-1 group,"P<0. 05 ( One-way ANOVA ,LSD-¢ test) NLRP : NOD-like receptors

family pyrin domain containing; TNF ; tumor necrosis factor;IL: interleukin ;rrcaspase-1:rat recombinant caspase-1;siNC:small interfering RNA negative control
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