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unit, PICU ) 26 Il e R4 S8, AL45 15 61 SAE A1 11 B3 SAE . SR FH SE i 298 ' 58 10 38 & W% 3 S (real—time quantitative poly-
merase chain reaction, qPCR) X # IfiL 35 H 2687 /& DN A (mitochondrial DNA , mtDNA ) , B I G038 Wz B 925 4G 0 1L 375 S100 4545 & 2
H B(S100 calcium—binding protein B, S100B) . f 2%#%%‘@%@1&@@(neuron—speciﬁc enolase, NSE) /K- BV2 4l i 43 Con
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Activation of glial cell pyroptosis signal in children with sepsis and

its influence on mitochondrial injury in neural cells
Xing Jing , Wang Yanfei,Yan Huijuan,Wang Xinmei, Liu Zhenkui
(Department of Pediatrics , The First Affiliated Hospital of Hebei North University )
[ Abstract] Objective: To investigate the activation of glial cell pyroptosis signal in children with sepsis—related encephalopathy
(SAE) and its influence on mitochondrial injury in neural cells. Methods : A total of 26 patients with sepsis who were admitted to the
First Affiliated Hospital of Hebei North University from April 2020 to March 2024 were enrolled , among whom there were 15 SAE
patients and 11 non—-SAE patients. Quantitative PCR was used to measure mitochondrial DNA (mtDNA) in serum, and ELISA was
used to measure the serum levels of S100 calcium—binding protein B (S100B) and neuron—specific enolase (NSE). BV2 cells were
divided into Con group, mtDNA group, si—=cGAS group, mtDNA+si—cGAS group, mtDNA+cGAS-oe group, and mtDNA+cGAS—oe+
YVAD-cmk group. Western blotting was used to analyze nuclear factor kappa—B/NOD-like receptor pyrin domain containing 3 (NF—
kB/NLRP3) signal, and flow cytometry was used to measure cell pyroptosis. Results : The SAE group had a significantly higher serum
level of mtDNA than the non—SAE group in days 4 and 7 of hospitalization (P<0.05). The serum level of mtDNA was positively corre-
lated with the serum levels of NSE and S100B(P<0.05). Transfection of si—cGAS significantly reversed the effect of mtDNA on NF-«kB/
NLRP3 signal activation and cell pyroptosis in BV2 cells(<0.05). Compared with the mtDNA group, the mtDNA+cGAS—oe group had

significant increases in the protein expression levels of cGAS,
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pyroplosis rate in BV2 cells (P<0.05). Conclusion : The serum level of mtDNA in children with sepsis is closely associated with the

changes in the serum levels of NSE and S100B, and the increase in mtDNA may promote the activation of NF=kB/NLRP3 signal and

cell apoptosis in BV2 cells in a cGAS—-dependent manner.
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123 1fi3E mDNA K38 BRI ETE S/ L=
Jliz DU 2T LA B ok 19 R 1L 3 v, IR FE 4 °CTF LA 700 x g 50
5 min, R FH QlAamp DNA [fil 4 £ 8357 & (78 [ Qiagen 23
F) M2 R DNA . SRIE , JEA 7 S 9 1 R A Tl
XN (real-time quantitative polymerase chain reaction,qPCR)
FERmtDNA . SI¥F 50U F :mtDNA , 1E [1] 5'-CACAGAAG
CTGCCATCAAGTA-3'3J%1i]5'~CCGGAGAGT ATATTGTTGA
AGAG-3". & Genbank 1 & 55 ik mtDNA 5| 4 (4 #¢ = M
IF L G EE T E mDNA 7K

1.2.4  4MMEEEgE e A /NN R AN BV2 i i
/IS BT 5 241 i HT22 41 i 4% F 35 B ATCC . % 4 i 4 F 7E
A 10% A28 106 F 1% 75 55 2 — 5 85 R A9 L RS R Eagle
1% % % (Dulbecco’s modified eagle medium, DMEM) ( 3&
Hyclone 22 &) ) #5595 . A T #EARSME I SAE , HT22 41 i
1 we/mL fig 2 (lipopolysaccharide , LPS) ( 3& [ Sigma 2% 7] )
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ALBH 24 b WA 28 TPS Ab B HT22 41 B 85 77 1 55 T T 4R
mtDNA, F T J5 22003 BV2 41 "

T WFFEER GMP-AMP 4 ifi (cyclic GMP-AMP synthase,
cGAS) X BV2 4 LG AL Y52 A , SR cGAS siRNA (si-cGAS)
B cGAS T ik A (cCAS-OE) 55 YL BV2 4 il . ¥ BV2 2
M3 24 fLAR P, B 92 2 70% LA o 2R Lipofectamine
3000 3 1 ( € [ Tnvitrogen 23 7 ) 5 Yt 24 h, si—cGAS P J
cGAS-OF W [ i 7% L3 4 B2 22 R A A IR WD

YA A3 AN R DL S 15 £ [k B mtDNA X BV2

0 A b B 52w K BV2 40 i 43S X R (Con) F1AS 7]
mtDNA ¥ & (100,200,400 ng/mL) A4t BEA , H: i Con 4070 A
2% AR FRIEAL B 24 h, ATR] mtDNA ¥ E (100,200,400 ng/ml.)
ALBRLR N AT B e FE mtDNA Kb 3 24 b, QSLHG 2 %5 HT22
i A SR VR % mtDNA J2: 753 5 cGAS 21 BV2 41 a5 1k, F
BV2 4 it 43 A Con 2 . mtDNA 4 . si—cGAS 2 . mtDNA+si—
cGAS 4 o Hih, si—cGAS 2H . miDNA+si—cGAS 2 %% 4t si-
cGAS, mtDNA+si—cGAS 4 7F %% 4% 24 h J5 /in A 200 ng/mL
mtDNA b 3 24 h, mtDNA 41 /il A 200 ng/mL mtDNA 4b #
24 h, ConZfMAZ FAREFRILAEFE 24 b, BZLH 3 % 42 BH M
caspase—1 G IR cGAS i FE IR FE N B miDNA 55 BV2 41
WL £ T AR L R BV2 40 4 Con 2 . mtDNA 4 |
mtDNA+cGAS—oe 4 il mDNA+cGAS-0e+YVAD-cmk ZH .
F1, mtDNA 20 . mtDNA+cGAS-oe 2 1 mtDNA+cGAS—oe+
YVAD-cmk 41 fill A 200 ng/mL mtDNA 4b B 24 h, miDNA+
¢GAS—o0e+YVAD-cmk 20 76 Ab B i 5 2 cGAS—oe 24 h, I H
YVAD-cmk (25 mg/mL) FiAL B A0 L 1 he mtDNA+cGAS—oe
ZH 7F AL BT G cGAS—oe 24 h., Con 41N A 28 1% 37 H4b
P24 h,
1.2.5 4 mtDNA 53 & FlE i WOAR 48 LPS AbFH A9 HT22
AN 77 BT, R FH kR DN A 23 253550 £ (36 [ Abcam
I3 FD) BB W 2 B miDNA 2R /D Bl mi-ATP6 51 #)/
Tagman 5’ FAM-3’ MGB £ 41 ( 35 [ Bio-Rad 24 7 ) %} mtDNA
HEA T 2 o

T A BV2 40 AT I HT22 40 i B A9 miDNA , £
PCR # Cy5-dCTP(Amersham Cy5-dCTP, 3¢ [E GE Healthcare
25 F) b1 g mtDNA, 3 5k F NanoDrop 43 3% 3¢ Ji 11 ( 32 [
Thermo Scientific 23 & ) I 5 mtDNA % & , BV2 411 s 1 GFP
Jokk (35 [ Sigma 22 7)) #EA729¢ AR IC . #4 40 ng mtDNA 5
2x10° BV2 4l il — L ¥ 5 0.4.8.12.16 h, BV2 41 ig #%
Hoechst 33342 ( 138 2 RAEYH AR IR AR Je o, 58513
PO IR AR B A I L .

1.2.6 HAFEMEAHT A BV2 AUHLIE 7R & A 8 A i
il 750 24 FF 68 79k 980 9 RIPA 28 i (63T Solarbio 2 ) 1o
FH BCA 2 AR5 & (35 [ Thermo Fisher Scientific 2 5] )
T B UM B o OB 5B ARE A 22 PR S AR L BTRE (12 4) TR
G, 8T 10% & b R B R B0 - T Y M I M S R R K
(sodium dodecyl sulfate—polyacrylamide gel electrophoresis,

SDS-PAGE) 438 . % B 2 5 — % £ %4 Bt (52 [ Millipore

A JE BT 5% AR A W5 P 1 b SRS SUER X
¢GAS(1:1 000, 3 [F Cell Signaling Technology 23 & ) \NLRP3
(1:1 000, 3 [® Cell Signaling Technology 2~ 7l ) | 24 f# 1) 2 b
2R 5 F -1 (Cleaved cysteinyl aspartate specific proteinase—
1,Cleaved caspase—1)(1:1 500, [E Abcam 22 &) ) | BER L2
F kB (phosphorylated nuclear factor kappa—B, p—-NF-«kB)
(1:1 000, 3€ [ Cell Signaling Technology 7% F] ) . B —actin
(1:10 000,24 [E Cell Signaling Technology 72 &) ) —#Hi7E 4 °C
MEE . 7R T 5 A Y A SR PR
(1:5 000, 4[] Abcam 23 ") E 1 hJm , il ECLAL 2K
Z45 (3= [E Thermo Fisher A F)) B3 .
1.2.7 il Bk 0 9% W2 B 3 38 (enzyme linked immunosorbent
assay , ELISA) i ] ELISA i % £ ( 3% [& Thermo Fisher 2%
GIDRE AP R Vi up e ek e s S R < S A S
(IL-1B .IL-18 .MCP-1 il CXCL-10).,
128 A4l A R H FAM-FLICA® Caspase—1 ( 3£ [H
ImmunoChemistry Technologies 2 ] ) ¢ % & 4l g £ 1 .
Caspase—1 FI L AL P &€ (P1) XL FH P4 40 B 2 ok i 7Y £ 7
E2liYil e
13 wit$sk

K HISPSS 25.0 KA o i o Ay 27 B AT IR 2
OIATRITT 22K o IE SN BT i BORER X e A
W22 (o + )RR, AR IEZS A3 A A Tk Bl A b A2 45 (8 43 it
(6] #E ) (M, (P, Po)13R 7R 2R 1) HE R Y o 46 30 5l 2 40
Mann—-Whitney U555 THECFOR DIRECRTE 43 L3RR, 246
&) Le AR R 5 K 95 2% Fisher A5 B £ 9% . SR Pearson AHC
I HT A AR SCAE o X T IARSM S8 Kds , SR ] GraphPad Prism
9.5 BAFREATVER S 0B o SR TN R T7 22 0 A 4L 1) 22
5o KKk a=0.05,

2.1 R BOUBA BRI F RATR S Al R4 A

26 1] S B AN AASHIE ST, A0 45 15 B SAE S & A 11 fi 9k
SAE B H . A BEEERI I ARIET . XEEEHA
H G2 GRATI A A RAFE L2 1. SAEZ 53ESAE A
BETEME AR R R IR R B IIE e E
L WibR e FIFELE CRP  NSE . S100B /K77 Il 22 S 4 L 48 -
X (P>0.05)
2.2 Mgk BIUAEPICUARTR AT 7 d 84 fo i Jd 40 2R 3R 45 A 4L
AR EH .mDNA AL

SAE 41 15 4k SAE 41 /& # 7F PICU {2 BE /5 7 d A9 NSE,
S100B i iof [] 39 il 22 2R 7 RIS (a4, 9 FLAIE SAE 24 B o
7 KA ML NSE . S100B 7K - B AL F A B 56 1 K (1=3.394,
3.329,P<0.05) (€ 1A) . 7E PICUERERT 7 d, IF SAE 41 #.3%
I35 mtDNA i Asf [71] 385 Jii1 52 38 7 B IR 10 B 22, SATE 2L A 1 ¢
55 4 KA UL 7 mtDNA 7K 35 B0 AE , bl 5 70 13 B 25 7 KR
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®1 KRSERILHAOSIZ RITREMIGRSER, %;x £5;M,(P,,P,)]
Wi H ESAEZH (n=11) SAE 4 (n=15) ZItCAE Py
AR (%) 2.00(1.00,2.90) 2.00(1.10,2.60) 0.156 0.876
P51 0.454 0.500
% 3(27.3) 6(40.0)
7 8(72.7) 9(60.0)
P& (kg) 10.30(8.50,13.00) 11.50(9.70, 14.60) 1.273 0.203
LR/ & 4(36.4) 6(40.0) 0.035 0.851
B R 1(9.1) 1(6.7) 0.053 0.819
B il 0 1(6.7) 0.763 0.382
i 0 1(6.7) 0.763 0.382
GIFE
1% i 3(27.3) 2(13.3) 0.794 0.373
SE RO EBI B 0 1(6.7) 0.763 0.382
Fe R L 0 1(6.7) 0.763 0.382
JHeFEAE L T
DEid 11(100) 15(100) - 1.000
I 2l 11(100) 15(100) - 1.000
RiE>38 °C 8(72.7) 12(80.0) 0.189 0.664
1 200 2 o 8(72.7) 12(80.0) 0.189 0.664
PICU fE e ] (d) 19.00(15.00,28.00) 16.00(10.00,22.00) 1.222 0.222
SRR 6.974 0.640
I 1L FT 1(9.1) 3(20.0)
I B 0 1(6.7)
i 7 0 1(6.7)
KIGHFF 0 1(6.7)
FH 28 gk 1(9.1) 1(6.7)
IR 2(18.2) 1(6.7)
BLL (0 B BRI 0 1(6.7)
AR YL 2K TR 1(9.1) 0
T HFIR A 1(9.1) 0
ES! 5(45.5) 6(40.0)
CRP(mg/L) 20.0(5.10,26.19) 30.0(4.85,32.68) 1.034 0.301
NSE(pg/mL) 4305 =2 533 3825+1773 0.570 0.574
S100B(pg/mL) 496 + 242 572+ 186 0.852 0.404

I%, I HLSAE 4176 1E Be s 4.7 K AY L7 miDNA /K7 B 5 55
T4k SAE 4H (1=4.693.2.557, P<0.05) (&l 1A) . 4 4E 40 HF
R, ML mtDNA 7K 37 5 [fiL 35 NSE . S100B 7K 57 & 1E 4] 5%
(551K :r=0.692, % 4 X :r=0.393,0.498, 5 7 K : r=0.408 ,
0.522,1) P<0.05) (K 1B) .,

2.3 LPS Al HT22 2a B4 % miDNA #7% BV2 48 i NF-kB/
NLRP3 4z 5 i %

SR FH LPS Hil % HT22 4 il 24 h, SR 5 WOAE 13 W0 25
mtDNA (F Cy5-dCTPARiE, # 1) , 1 miDNA 4b 3 BV2 4l iy
(JHGFPHRiC, 54 (1) o 455 W miIDNA-Cy5 76 H] 305 4 h
BV2 4 i % W , 76 miIDNA-Cy5 5 BV2 Zi g 4L 175 3% 12 h )5 ik

F g (K 2) . IEAh , miDNA 76305 BV2 41 i 1Y NF- B/
NLRP3 {555 38 it 155 41 B B 0 26 6 4 it R 1/ A A
(IL-1B . IL-18 \MCP-1 Fl CXCL~10) J7 Ifii & F AR i b (F=
364.000.353.700.115.600.452.300, P<0.05) (¥ 3).

2.4  HT22 %8 itk 69 mtDNA ¥4 cGAS AR #1844 7 X AT BV2
48 e, NF-xB/NLRP3 12 5 i 7&

K si—cGAS 7 {& 71 BH B mtDNA ] # 5 BV2 41 g
cGAS TG o 5 Con ZAH LE , mtDNA 2 BV2 1 Jifi 1 cGAS
p—NF-kB .NLRP3 . Cleaved caspase—1 & [ 35 Il [L-1B . 1L-
18, MCP-1., CXCL-10 7K *F W] & 34 i (:=44.760. 33.160.
32.730.16.550,44.920,30.860.28.060,38.010, P<0.05) ., #%
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Hra, 5 Con 41 HLEL, P<0.05;b, 55 mtDNA (100 ng/mL) 2l L 4%, P<0.05; ¢, 5 mtDNA (200 ng/mL) 41 L5, P<0.05
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Y si—cGAS W 3555 T muDNA XF BV2 4iiJitd NF-«B/NLRP3 {5 mtDNA 20 48 [t , mtDNA+cGAS—oe 21 BV2 4 ifd H1 cGAS . p-

S B TL-1B  TL-18 \MCP-1, CXCL-10 43 ¥ B 52 W) (1= NF-«kB .NLRP3 . Cleaved caspase—14& [13 15, IL-1B . 1L-18,

30.500\22.710\22.730\5.555 \29.220\18.730\14.260\25.130’ MCP-1.CXCL~-10 7k¥*ﬂéfﬂﬂ@ﬁ§t%%ﬁij][](t=21.180
o i ‘é N N 7N - g L,

P<0.05) (B 4) it MDA 5 B 575, 45 Con 1A 1L 12.970. 14.520.7.148 . 5.248 . 4.488 . 7.239. 7.881 . 13.610, P<

mtDNA S BV2 AHAG S5 T-3) 88 51 (1=39.620, P<0.05) 0.05) (K1 6) . 5 mDNA+cGAS-oe 41 #H . , mtDNA+cGAS-
5 mtDNA 4L AH HE , mtDNA+si—cGAS 20 BV2 i i £5 7726 01 .
F&AI% (1=22.440, P<0.05) (&l 5) .,
2.5 PRI caspase—1 #7E M 4% cGAS iE A ik £ i & mtDNA 4
FBV2 i a9 4E R

& H YVAD-cmk BH Wr BV2 40 il caspase—1 33 . 5 (El6).

oet+YVAD-cmk ZH BV2 41 Jifi ' Cleaved caspase—1 £ [ ik,
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