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[ Abstract] Objective To explore the protective mechanism of refreshing static injection for injury of ox-
ygen and glucose deprivation/reoxygenation (OGD/R) induced by SH SY5Y cells. Methods SH-SY5Y cells
were pretreated with Xingnaojing Injection at different concentrations to determine its dosing concentration. SH-
SYSY cells were randomized into four groups of control,0GD/R , Xingnaojing Injection + OGD/R (10 pL/mL
Xingnaojing Injection) and Xingnaojing Injection + OGD/R + nuclear fact-E2 related factor 2 (Nrf2) inhibitor
(10 wL/mL Xingnaojing Injection +2 pmol/ml MIL385). Cell survival rate was determined by MTT colorime-
try. Enzyme-linked immunosorbentassay ( ELISA) was utilized for measuring the levels of interleukin 18 (TL-
18) and interleuin 1 beta in cell supernatant. Western blot was employed for detecting the levels of Gasdermin
D protein (GSDMD-N) ,NOD-like receptor thermal protein domain associated protein 3 ( NLRP3) , pro-inter-
leukin 1, pro-IL-1B, caspase-1, Nrf2 and apoptosis-associated speck-like protein containing a CARD ( ASC)
protein. LDH expression was determined by cell lactate dehydrogenase (LDH) kit and cell apoptosis evaluated
by Hochest/PI stain. Results As compared with control group, the survival rate [ (40.16 +3.39)% us.
(101.3 £1.54) % ] and the expression level of Nrf2 declined markedly in OGD/R group[ (0.47 £0.09) vs.
(1.00 £0.00) . IL-1 beta [ (46.55 £9.59) ws. (9.35 £3.33) pg/mL],IL-18 [ (35.39 £10.63) vs. (7.85
£3.04) pg/mL] and LDH leakage rate [ (0.36 £0.04)% vs. (0.18 £0.08)% |,GSDMD-N [ (2.24 =
0.36) vs. (1.00£0.00) ] ,NLRP3 [ (2.15+0.23) ws. (1.00 £0.00) ], pro-IL-1 beta [ (3.08 £0.17) wvs.
(1.00 £0.00) ] and caspase-1 [ (2.20 £0.32) ws. (1.00 £0.00) ] spiked markedly and the differences were
statistically significant (P <0.001). As compared with OGD/R group, the survival rate of Xingnaojing Injection
group [ (63.69 £11.28)% wvs. (40.16 +3.39)% ] and the expression level of Nrf2[ (0.89 £0. 11) ws.
(0.47 £0.09) ] rose obviously. The levels of LDH leakage rate [ (0.25 £0.07) % vs. (0.36 £0.04) % | ,IL-
1 beta [ (33.30 £8.60) vs. (46.55 £9.59) pg/ml],IL-18 [ (21.72 £7.50) ws. (35.39 £10.63) pg/mL) ,
GSDMD-N [ (1.34 £0.06) vs. (2.24 £0.36) ] ,NLRP3 [ (1.25 +£0.18) vs. (2.15 +0.23) ], pro-IL-1 beta
[(1.65£0.30) vs. (3.08 £0.17) ] and caspase-1 [ (1.23 £0.15) wvs. (2.20 £0.32) | declined markedly
and the differences were statistically significant (P <0.05). Compared with Xingnaojing group, the expression
level of Nif2 protein in Xingnaojing Injection + Nif2 inhibitor group dropped significantly [ (0.38 £0.12) vs.
(0.89 £0.11) ]. The levels of LDH leakage rate [ (0.36 £0.07)% wvs. (0.25 £0.07)% |, 1L-1 beta
[(53.28 £6.37) vs. (33.30 £8.60) pg/mL],IL-18 [ (49.56 +8.87) vs. (21.72 +7.50 pg/mL) ,GSDMD-
N [(1.75£0.27) vs. (1.34 £0.06) ] ,NLRP3 [ (2.22 £0.17) ws. (1.25 £0.18) ], pro-IL-1 beta [ (3.54
£0.50) vs. (1.65 £0.30) Jand caspase-1 [ (2.36 £0.28) ws. (1.23 £0.15) | spiked markedly and the differ-
ences were statistically significant (P <0.05). Conclusion Nrf2 inhibitor can reverse the protective effect of
Xingnaojing Injection on OGD/R injury-induced pyroptosis of SH-SY5Y cells. And Xingnaojing Injection suppres-
ses OGD/R injury-induced pyroptosis of SH-SYSY cells through up-regulating Nrf2 protein expression.

[ Key words] Xingnaojing Injection; Pyroptosis; Inflammatory Corpuscles; Cerebral Apoplexy; Nuclear
Factor E2 Related Factor 2
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W F-T0) 1 R b 245 M e 07 A BIR 2 ) s Hoechst 33342
il £k, 7Y BE ( propidium iodide, PT) ¥ 4 i 7| &
(CAT120) il 3-(4,5-— F BEIEIE-2 ) 2, 5-— =3 Y
AR ER [ 3-(4, 5-dimethyl-2-thiazolyl ) -2 , 5-diphen-
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( bicinchoninic acid, BCA) 2% [ & =i F & 2B bt
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OGD/R 41 SH-SY5Y 4 its 17 7 % B i fIK T %
W2, = A gt = L [(40.16 £3.39) % Lk
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Fig. 1

Effects of Xingnaojing Injection on Hoechst stain and pyroxis-related protein

expression in SH-SY5Y cellss
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F 1 PU4] SH-SYSY 4y LDH IL-18 \IL-1B8 735 (ASC AET-AHRE H N2 HHFIK AL (2 £ 5)

Table 1  Comparison of LDH, IL —18, IL — 1@ secretion, ASC, pyroptosis related protein and Nrf2 protein
expression in SH — SY5Y cells of 4 groups(x +5)
2051 LDH 18 LB GSDMD ASC NLRP3 IL-18 1 Nif2
21 5 pro-1L- caspase-
(%) (pg/mL)  (pg/mL)
SR (n = 6) 0.18 = 7.85 % 9.35+ 1.00 + 1.00 + 1.00 + 1.00 1.00 = 1.00 =
0.08 3.04 3.33 0.00 0.00 0.00 0.00 0.00 0.00
0.36 35.39 + 46.55 = 2.24 1.12 + 2.15 3.08 £ 2.20 + 0.47
OGD/R 41 (n=6) ' ) ) ' ) , ) )
0.04" 10.63* 9.59* 0.36" 0.12 0.23* 0.17* 0.32¢ 0.09*
0.25 = 21.72 % 33.30 = 1.34 1.00 1.25 + 1.65 + 1.23 0.89 =
Vel (n =6
AR R4 (n =6) 0.07" 7.50°¢ 8.60" 0.06° 0.11 0.18° 0.30°¢ 0.15°¢ 0.11°¢
WL + Nef2 0.36+  49.56+  53.28 =« 1.75 + 1.03 + 2.22+ 3.54+ 2.36 + 0.38 +
il K4 (n =6) 0.07° 8.87° 6.37° 0.27° 0.16 0.17° 0.50° 0.28° 0.12f

7 LDH.4NJSLERME 86 ; IL-18. A/ % 185 IL-1B: (A4 Z-1B; GSDMD: GasderminD 35 (4 ; ASC. T HIEHE L RE 8 9 ; NLRP3:NOD #£
SZARINE LSRG 1 35 pro-IL-1B: A2 1B R ; caspase-1: 2 P4 iR KA 2R TR 1M 15 Nef2 R T E2 MG T 25 S BR4L 1L
#," i3 P <0.001;15 OGD/R 4L 1A, ” 43 P <0.05,° {43 P <0. 01 ; S it i 4 e, 1A P <0.05,° {03k P <0.01," fb3 P <

0.001

S22 B AR B AR, RIS R T R AR L B W L R
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IE AT EE caspase-1 &4 [ B B )RR, 16 1k
(1) caspase-1 ¥) %] GSDMD J¥ % GSDMD-N J- B, [
J5 GSDMD-N i fiff 24 Jifa 5 < 11 72 L 1& , = S04 A
kg2 L A AME AL caspase-1 i A] #4 pro-TL-
18 i1 pro-IL-1B 2L g BLEA Y IL-18 F1 IL-18, I
IL-18 IL-1B B ZE A0 Ma A , AT o0 o 4 2 o o
Hoechst/PI Je e, 5 775 1 40 i iy 24\ LDH | IL-18 | IL-
1B Hy43Wh I caspase-1 135 46 C 8% )z b H T4
BT R A, AW as R W, SH-SYSY 2 Jifl #¢
OGD/R 5 3 J& 40 Jf £ 7% % T K, 1 IL-18 [ IL-1B
LDH 433 . Hoechst/Pl 1. {4, %5¢ ¢ 4% i . GSDMD | NL-
RP3 \pro-1L-1B8 LI} caspase-1 %5 [ & iA 4 5, 42
RT3 5T OGD/R B S5 s 24N a4 15 .

A2 CIRT ZR AL Hr Y S 23R 5 2
— o CIRT jdAs il I 240 o PN D A 1) 48 AL 3 D sl 251
ity ARt F B PR 2R TG R S BT R 5 S A
A=A R B BE T Nef2 J2 20 i 4 B S AL 7 3
S A R ) e SRS TR, A B AR AR AR
AR R P A OAE . ZEAR LIRS TR, Nif2
AT IEEVE 22 0 48 A0 3 DR A9 e S BT AU AL il 1) 3R 8

I BFFT R Nef2 A G AL SR 3
Xt CIRL J5 284 i fie T oAy B 35 i SOl #a /e
BEAh, Liao 2615 % BLFF 2 Wi vk A 166 108 5k 340 Nif2
A YR T ol P Y A PR R E
Xiao 21 i 1 8 26 HF IV 3l 0% Nof2 {55
%, 0 ] NLRP3/GSDMD 4 S5 iy e 4 i fa T, iF
7T 2 HE KT I At ot P98 3 483 05 1) PR 4V o N2 B
TREMEAN AL B, 16 7T G i 98 15 NLRP3/GS-
DMD 4 i 8 % Hh SGBE AR 1 R385 AU e It 73 3
JE b 2 40 I £E T K P, A 5 45 SR 3K B SH-
SYSY 4ififgfe OGD/R LbHJ5 41 i 7716 2 F [, BT
ARA5 538 [ OB AT Nef2 2R [ 2R RRAIG, $2 /R Ak
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