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PDCD4 deficiency reduces neuroinflammatory response after retinal ischemia-
reperfusion injury by regulating the balance of NLRP3/NLRP6 inflammasome
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Abstract: Objective Exploring the role of programmed cell death factor 4 (PDCD4) in regulating NOD
like receptor thermal protein domain associated protein (NLRP)3/NLRP6 for the inhibitory effect and mecha-
nism of signal pathway activity on neuroinflammatory response after retinal ischemia-reperfusion (RIR) inju-
ry. Methods Fifty SD rats were divided into Sham group (blank control group).RIR model group, MCC950
group (NLRP3/NLRP6 inhibition group),si-PDCD4 group (PDCD4 silencing group) , si-PDCD4 + MCC950
group (PDCD4 silencing + NLRP3/NLRPS6 inhibition group),with 10 rats in each group. Except for rats in
the blank control group,the remaining rats were established retinal ischemia-reperfusion (RIR) injury model
and treated accordingly. The protein expressions of PDCD4,NLRP3,NLRP6,Caspase-1 and ascorbate peroxi-
dase (ASC) in retinal tissue were detected by Western-blot. Hematoxylin-eosin (HE) staining was used to an-
alyze the pathological changes of retinal tissue. Terminal transferase uridyl nick end labeling (TUNEL) meth-
od was used to detect the apoptosis of retinal cells. Enzyme-linked imunosorbent assay was used to detect the
levels of inflammatory factors interleukin (IL) -6,11.-18,11-18 and tumor necrosis factor (TNF) -« in eyeball
blood and retinal tissue. The expressions of apoptosis-related proteins Bax,Bcl-2 and Cleaved-caspase-3 in reti-
nal tissue were detected by Western-blot. Results Compared with the Sham group,the levels of PDCD4,NL-
RP3,NLRP6,Caspase-1, ASC,11.-6,11.-8, IL.-18 and TNF-a and the index of apoptosis (Al) increased, while
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the expression of Bcel-2 decreased in the RIR model group (P <C0. 05). Compared with those in the RIR model
group,the levels of NLRP3,NLRP6,Caspase-1,ASC,11.-6,11.-8,1.-18, TNF-«a and Al decreased, while the ex-
pression of Bcl-2 increased in MCC950 group and si-PDCD4 group,the differences were statistically significant
(P<<0. 05). Compared those in the MCC950 group and si-PDCD4 group, the levels of PDCD4, NLRP3, NL-
RP6,Caspase-1,ASC,1L.-6,11.-8,11.-18 and TNF-a and the Al were further down-regulated,and the expression
of Bel-2 was further up-regulated in the si-PDCD4 + MCC950 group, with statistically significant differences
(P<C0. 05). Conclusion PDCD4 silencing has the effect of alleviating pathological damage in RIR and inhibi-

ting retinal cell apoptosis. Its molecular mechanism may be related to inducing neuroinflammatory response by

inhibiting NLRP3/NLRP6 inflammasome.
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FAERR R H AT oA ik, ARt — %5 7 NL-
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WE N PDCDA ULER AL, d A5, 78 R RUHR Bk ) 73 5 si-
PDCD4 18 955 # (5. 5 pg/g) s MCC950 4. % & A NL-
RP3/NLRP6 #i il 20 , & 45 )5 , 78 K BRUIR Bk 9 1 49 NL-
RP3/NLRP6 il 7] MCC950 (5. 5 pg/g) s si-PDCD4 +
MCC950 4 : i% & & PDCD4 T %k + NLRP3/NLRP6 ]I
Tl 20 AR IS, 76 K BRUIR 3R 4 3 49 si-PDCD4 995 8% (5. 5
g/ @) Al NLRP3/NLRP6 #i7] MCC950(5.5 png/g) .
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KRR ZH 21, R 10 %6 A9 48 R S Ak ik A7 [ 52 L &
o BE P RG B K L HOR B B A B IR A S Y AL )
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VIR AR M T 4 A AR =R T A 4, 6-Z Ik HE-2-
ZEHL | Wt (DAPD) 5 min, 7E ¢ 0 B 8 T W %8
TUNEL FHPE 4t A, I o 8 72 48 B 2 IR 4% (¢
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W 2 20 AT AT R A A B L IR EEE . R A
Jor 5L IR 60 2R T 945 Tk g 8 I B UK (SDS-PAGED) 5 43
BEA L EEE KT PVDF K L, IR 24 05 5 04

R, R HRP —¥i#E 5 C P E SR 56X H
HRP —Hii & 1.5 h, 4 Tris Hel 228 shil vE i )5 %
FHLLA R G AT 34, 18 3T Tmage B HEAT 86 (K JE
Sy Mr. 2o HRP — B f B8 EE ) ASC (1 ¢ 1 500),
Caspase-1(1 : 1 500) \NLRP3(1 : 1 000) ,NLRP6(1
: 1 500), Cleaved-caspase-3 (1 ¢ 1 500), Bax (1 :
1 000) ,Bel-2(1 = 1 000) \GAPDH(1 : 1 500),

1.4 SEitephb 3 R SPSS23. 0 48 i+ 84t 475K
PEAL PR Fe G it b, RIES AR E R L« +5
R P R) B A R I ST REAR ¢ K5, 2 AL ) H AR
K H One-Way ANOVA 43# s #5610 # K B Pear-
son MK, A P<C0.05 HESFAHSHFEX.
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2.1 PDCD4 L% NLRP3/NLRP6 4 i /)N K i %
WEPERIEIERE 5 Sham 4 %, RIR #1520 PD-
CD4 .NLRP3 ., NLRP6, Caspase-1, ASC % ik 7K °F F
B ESAS I E X (P<0.05); 5 RIR BiAIZ 1,
B, si-PDCD4 4 PDCD4 2 ik 7K - &A1 . MCC950 41 .
si-PDCD4 21 NLRP3,NLRP6, Caspase-1, ASC 3 ik
KRR, 22 7 A g2 it 22 B L (P <<0. 05); 5 si-PD-
CD4 21 & MCC950 41 L %, si-PDCD4 + MCC950 #H
NLRP3,.NLRP6, Caspase-1,ASC ik K i#F— 4 [
K. ZRALH B (P<0.05, WHE 1.% 1,
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B 1 Western-blot # Ml & H KR MM RHAL N PDCD4,
NLRP3/NLRP6 RE/MEESERXEER
RiEKF

x1 ZHXBRUAMEHLR PDCDA NLRP3/NLRP6 RE/NMNMEESEREAEEARIEKFELE (2 +5)

215 n PDCD4 NLRP3 NLRP6 Caspase-1 ASC
Sham £/ 10 0.3440.15 0.304+0.18 0.34740. 20 0.2940.11 0.354+0.13
RIR 720 10 0.8940. 34" 0.6240. 24" 0.70=+0. 39 0.7540. 30" 0.7940. 26"
MCC950 2 10 0.85+0. 28 0.4740.19" 0.5640. 25" 0.54+0. 23" 0.5940. 23"
si-PDCD4 41 10 0.474+0. 32" 0.4340.14" 0.49+0. 22" 0.57+0. 30" 0.5440. 20"
si-PDCD4 4 MCC950 21 10 0.49+0. 38 0.3340.05% 0.3240.09% 0.4040.11% 0.3840.12%
F 6.55 5.45 4.02 5.96 6. 54

P <<0. 001 <<0. 001 <<0. 001 <<0.001 <<0. 001

7 . 5 Sham 41 4, P<C0. 05; 45 RIR BRI b 45, " P<0. 05; 55 si-PDCD4 41 .45, P<C0. 05; 45 MCC950 41 4%, P<C0. 05,
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2.2 PDCD4 PTLERXT RIR K EUA A 20 405 #L AR £k
520 Sham ZH K B 190 A6E A RS T 98 5 5, 4L IR
P24 (RGO HE 51 BE 3% 55, k% N G 68 5T 43 Aii 24
5); 5 Sham 41 L %5, RIR #5580 41 B 9 58 14 )2 1
K i, 200 6 HE 510 B S g R | KL . RGC 4 i 40 i ik

/b5 5 RIR &84 %8, MCC950 4H | si-PDCD4 2 &k
SRR P 58 PN L ISR A2 - 8 K Bk R BE U % 5 si-PD-
CD4 4 K MCC950 4 H %5, si-PDCD4 + MCC950 4
R EURR I S B 25 3 — 20 i W IR PR 2 K etk
S, W 2,

si—PDCD44H
HE &8 HEHEXRAMIRARRBEIWL(X100)

B 2

2.3 PDCD4 PLER X RIR K R EK il K A0 99 fi5E 21 21
JAE B F 7K - 14 52 i)

2.3.1 A4 R BUIRER I Py AH OC R 4E T KO B3
5 Sham 4 H 4. RIR #5841 1f1 7 R 5E B F 1L-6,1L-
8 IL-1B. TNF-a /K F-Fh . 2 F A Gt 2= E L (P <
0.05) ;5 RIR B4 5, MCC950 4 . si-PDCD4 41
AR 1L-6 . 1L-8 . 1L-18. TNF-o /K F R AIK, 22 57
B it m L (P <<0.05); 5 si-PDCD4 4 &
MCC950 40 [t %8, si-PDCD4 + MCC950 41 & B i 375
IL-6.1L-8  IL-18, TNF-a /K Fiff — L BEAL, 22 5 A 4

si—PDCD4+MCC9504H

T X (P<<0.05), W2,

2.3.2 g R RIS ZH 20 P i P A DG 2R E R T K
SEH# 5 Sham 4 H %, RIR B8 20 K B & 5E 1
116, 1L-8 . 1L-1B8, TNF-a /K VB BT+ 7 . Z %A 48 it
2 X (P<C0.05) ;5 RIR BERI4] 48, MCC950 4 .
si-PDCD4 4 116 \1L-8 . 1L-18. TNF-o 7K - HJ B A% , 2%
SAES R X (P <<0.05); 5 si-PDCD4 4 &
MCC950 2H %8, si-PDCD4 + MCC950 41 1L-6 . 1L-8 .
IL-18. TNF-a KV i — P BEK, 22 % A it X
(P<<0.05), W# 3,

*x2 FH K RRBK M AN B X K AEREFKFEERE (x+s,pg/mL)
215 n 1L-6 1L-8 1L-18 TNF-a
Sham £ 10 3.3442.78 4.057+1.80 5.9041. 22 1.2540. 25
RIR #E#1 41 10 12. 8744, 25" 15,063, 24° 24,5546, 34° 18. 300, 94°
MCC950 2 10 7.6743.10" 11.29+3. 28" 15.08+4. 12" 11.44+0. 73"
si-PDCD4 41 10 6.6943.08" 8. 7842, 74" 12.03+2, 22° 10. 3470. 62"
si-PDCD4~+MCC950 £H 10 4.5041, 19" 5.6641, 95 9.3441, 49" 8. 4640, 54"
F 15.23 27.11 38.32 870. 10
P <<0. 001 <<0. 001 <<0. 001 <<0. 001

¥ .5 Sham 41 K4, P<C0. 05; 5 RIR A4 45, " P<<0. 05; 5 si-PDCD4 4 H %8, € P<<0. 05; 5 MCC950 41 H#% . 4P <<0. 05,

2.4 PDCD4 UTER X RIR K BRI 5 20 2 200 it 0 1
{14 5% i

241 BHKRUAMBEHALHBEMAT- M Sham
0. RIR #&& B 20, MCC950 #H. siPDCD4 4.

si-PDCD4-+ MCC950 41 4 At 9 1= 45 £ CAD 43 51
(4.3940.38) %, (27. 80 £ 4. 55) %, (15. 89 &£
4.38)%.(12.33£3.59) % .(7.80+2.41)%.,5 41 Al
F#, Z R A G i E L (F=69.59,P<C0.001), 5
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Sham £l Fu#%  RIR #6704 K LR ) B 4 20 AT T 5
EZRAH G X (P<<0.05); 5 RIR BiEI 4 M4,
MCC950 4 . si-PDCD4 £H & FUAL 9 I 24 21 AT 24 %
K. 22 %A 4 2F 7 L (P <<0.05) ;5 MCC950 41 &
si-PDCD4 41 . #5 , si-PDCD4 + MCC950 41 RIR K
P 20 AT i — R AK, Z R A G E B L (P<
0.05), WK 3,

2.4.2 IR ZH 2 P A i R T AR H AR a1
5 Sham 4 b4, RIR BRI K B

ax. Cleaved-

caspase-3 A K F-THE . Bel-2 BiRKFIRK, 2 7H
Gt X (P<<0.05) ;5 RIR BEAIA L4, MCC950
24 .si-PDCD4 #H Bax. Cleaved-caspase-3 3 ik /K - [%

K,Bel-2 BXRAKEFE, ZERALITHFE (P
0.05); 5 si-PDCD4 %4 K MCC950 4 b #,

si-PDCD4+MCC950 40 Bax, Cleaved-caspase-3 3 ik
It — 2 B AR . Bel-2 Rk K Fk— L F & 2 %H
Gt 2R L (P<<0.05), WA 4.3 4,

3 ZHEARRUAMBELALA RN M AEXKERFKFEE(x+Ls,pg/mL)

21 51 n 1L-6 I1L-8 IL-18 TNF-«
Sham 10 7.8043. 40 10. 7844, 27 25.344+8.22 3.444-0. 38
RIR R 2] 10 25.49+8.79° 34.11+12. 50° 45.38+£12.78° 20.384+0. 74°
MCC950 21 10 17. 4544, 34" 23,5610, 28" 37.00210. 28" 16.424-0. 53"
si-PDCD4 41 10 15.34+3. 11" 20.22+8. 32" 34.29+9.12° 10. 2640, 42"
si-PDCD4+MCC950 4 10 12.39+2.57% 13.09+6. 23 27.8147.45% 6.7740.34%
F 17.39 11.08 6.63 1 896. 64

P <20. 001 <20. 001 <<0. 001 <20. 001

i : 5 Sham 4 L5 ."P<<0. 055 5 RIR #M 4 1Y ," P<C0. 05315 si-PDCD4 £ [ 4, P<C0. 05315 MCC950 4 [t 4z .¢P<C0. 05,

Sham#R

si—-PDCD44H

A 3

Cleaved—caspase—1 - ‘ i - . I 38X10°

Bax | . — -‘46><103
ooy G-

& “% » B
& @ P
& & L §
@ o >
S
o

BRAXRUNBEAANMARBATCTESRZER

RIRIREYLH

48 K BRI B 4H £ 40 R OB TR

MCC9502H

si—-PDCD4+MCC950H

(X50)

x4 ZRXRUMBALRNERATERRE
KE(z+s)
Cleaved-
2451 n Bax Bel-2
caspase-3
Sham £ 10 0.2140.08 0.3140.15 0.6340.18
RIR #1240 10 0.68-0, 28" 0. 78=+0. 35" 0. 23£0. 10"
MCC950 21 10 0.45+0.19"  0.5340.29"  0.36%0.19"
si-PDCD4 2H 10 0.40+0.22"  0.4740.25"  0.45+0.21"
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gk 4 ZEEXBUAMBALANEBRABATERRIE
IKFE(x+5)
Cleaved-
215 n Bax Bdl-2
caspase-3
si-PDCDA-+MCC950 40 10 0.3540.18)  0.38+0.12Y  0.5440. 29
F 7.31 5.31 5.85
P <0. 001 <£0. 001 <0.001

5 Sham 4 5 ,"P<<0. 055 5 RIR M4 [, P<C0.05; 5
si-PDCD4 41 Fe 45, P<<0. 0535 MCC950 41 4, P<C0. 05,

3 i i

RIR 5475 76 AR B} v A o 8 O, I I 5 OB IR
L) 55 ELZE 400 000 i 2 4 TR A7 56, RIR ik 52
AT DAXIR A 7= A e T E S S 8 ek,
Il R 3697 RIR A9 Bt 3 240 55 42 i B 1 i 28 400 )
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