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KG3F NOD FEZ R AR 11 45 A4 UM JC 2 1 3 (NLRP3) (4 2 3 D (GSDMD) | K 4 SR e 57t 1 F e 2 R K 1 i1
(caspase-1) mRNA S RNA-224-3p(miR-224-3p) FIh KT, 1 A 25 01 1 K it X 240 B A A6 00 bk U0 240 JED 1) 8 19 1
JEET EOA D0 PR OB 28 W it 36 v A6 D A8 L I 3% vh 1 A A 2 -18 (TL-18) L (T 4l A 2 -18 (TL-18) 7K F-, id 5% 2
2H A8 LB 58 AT B 9 BB R | AT e I ) A0 AL A A ], B Pearson {23 43 A7 I I 40 i Hh miR-224-3p /K 7 5
caspase-1 mRNA ZKF-IAA S, 8 H logistic HE/T ZRERYL A R IMZ R E BT, &R 109 HIE L 4 4
BBl e O BRZL 1 1), 0841 3 Bi)) , e A 105 IR L. 2 4B L] Al (PCIS PF43 (SOFA 143 ™ Jif 8
i LA e RERE VR 72 LU ] L 4% 28 S5 R B L9 Be ALB ALT  Ser /K A8 25 S R GE 228 X (P >0.05) . WL
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i Py SRR FE 0 IR B (P < 0. 05) S MRER A B LA i bk B 200 3 F B 0 45 1 491 R i 4 45 1 L] (8 251K
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Effect and mechanism of probiotics on pyroptosis of peripheral lymphocytes in children with sepsis
WANG Yu,SONG Huijie, WU Fangfang, YANG Zhongwen , GAO Li
( Department of Pediatrics , People's Hospital of Henan University , Zhengzhou 450003 , Henan Province ,China)

Abstract: Objective To observe the effects of probiotics on pyroptosis of peripheral lymphocytes in children with
sepsis,and to explore the immunoregulatory mechanism of probiotics. Methods A total of 109 septic children admitted to
Pediatric Intensive Care Unit, People’s Hospital of Henan University from January 2019 to December 2020 were selected as the
research objects,and they were divided into control group (n=55) and observation group (n=54) according to random
number table. The children in the control group was treated with regular therapy ;the children in the observation group were given
compound eosinophil-lactobacillus tablets on the basis of routine treatment. The gender, age, pediatric critical illness score
(PCIS) ,sequential organ failure assessment (SOFA) score, primary disease ratio, severe sepsis ratio, sepsis shock ratio, and
serum albumin ( ALB) ,alanine aminotransferase ( ALT) and creatinine (Scr) levels of all children were collected. The plasma
and lymphocytes were isolated from peripheral blood of children after 8 days of treatment, the expression levels of NOD-like
receptor thermal protein domain associated protein 3 (NLRP3), gasdermin-D ( GSDMD ), cysteinyl aspartate specific proteinase-1
(caspase-1) mRNA and microRNA-224-3p (miR-224-3p) were detected by quantitative reverse transcription-polymerase chain
reaction. The pyroptotic activation and percentages of pyroptotic lymphocytes of children were detected by chemiluminescence and

flow cytometry,respectively. The levels of interleukin-18 (IL-18) and interleukin-18 (IL-18) in plasma were detected by enzyme
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linked immunosorbent assay. And the incidence of secondary infection, hospital mortality rate, hospitalization stay and duration
of ventilation of children in the two groups were also observed. The correlation between the miR-224-3p level in lymphocyte and
caspase-1 mRNA level was analyzed by Pearson method. The influencing factor of secondary infection were analyzed by logistic
multivariate regression analysis. Results Four patients left hospital voluntarily in 109 patients (1 case in the control group
and 3 cases in the observation group). There was no significant difference in sex, age, PCIS score, SOFA score, severe sepsis
ratio , sepsis shock ratio, primary disease ratio,levels of ALB,ALT and Scr of children between the two groups( P >0.05). The
expression levels of NLRP3,GSDMD, caspase-1 mRNA and miR-224-3p of children in the observation group were significantly
lower than those in the control group( P <0.05). The green fluorescence intensity in lymphocytes of children in the observation
group was significantly lower than that in the control group (P <0.05). The percentage of pyroptotic cells in early pyroptotic phase
and later pyroptotic phase in peripheral lymphocytes of children in the observation group were significantly lower than those in the
control group (P <0.05). The secondary infection rate of children in the observation group was significantly lower than that in
the control group (y* =4.543,P <0.05) ; there were no statistically significant differences in the hospital mortality rate,
hospitalization stay,duration of ventilation of children between the observation group and control group (P >0.05). The levels
of plasma IL-13 and IL-18 of children in the observation group were significantly lower than those in the control group (P <
0.05). The level of miR-224-3p in lymphocytes of children with sepsis was positively correlated with the level of caspase-1
mRNA(r =0.6237,P <0.05). The percentage of pyroptotic lymphocyte (OR =1.597,P <0.05) and hospitalization stay ( OR =
1.588,P<0.05) were independent risk factors for secondary infection. Conclusion The levels of miR-224-3p were closely
associated to pyroptotic activation of peripheral lymphocytes of septic children. Probiotics can decrease miR-224-3p levels,
inhibit pyroptosis in immune cells, alleviate systematic inflammatory reaction,improve prognosis of the septic patients.
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=80 CUKFHIRAF A o T 850 J5 0 4 1 1 4 i o
TN R EE 5% P ( phosphate buffered solation,
PBS) W TR ST, R R A0 8 F 1Y) 1L 40 if % 1 % fn
F Ficoll 3B W ;2T 2000 r » min™' B0
15 min, W& HAMEHM)Z, 5 2 mL PBS B2 5
1000 r + min~"B.0 10 min, 37 1757, B U IR A
JL; R PBS 2 mL R A) B0, 528 BV, AL
2 WK BIVAS I U 20 B, AR A VR Rl (3 ~5) x
10° L™ "% H.

1.5 TEREFREBHEEHE R XM ( quantitative re-
verse transcription polymerase chain reaction,
qRT-PCR) i% 6 il itk B2 40 AL £5 T 48 5K 4> F mRNA
FRIAKTE RH] qRT-PCR 3% A6 I 3k 2 200 i £ T A
KA3F NOD FEZARIAGE 450 AR G2 1 3 (NOD-
like receptor thermal protein domain associated protein
3,NLRP3) .74z & D ( gasdermin-D, GSDMD) |, K&
ZIRYT 5 M F e 2 B2 45 L B 1 (cysteinyl aspartate
specific proteinase-1,caspase-1 ) mRNA A miR-224-3p
kKo N RNA sl 0 & ( iR = KA
PIBARA PR W) ) K vk 0 240 e 224 -5 7% R i Al AT
N, 4 AR B a4k RNA, B FH 20 6 06 BE
& RNA ¥, NLRP3, GSDMD } caspase-1 {# ]
mRNA J 5% 51800 & (78 [ Qiagen 24 W] ) 47 S #%
3, VA B-NLsh & F (B-actin) Sy N2, (il HIZEOLE &
PCR 3505 & (3¢ Invitrogen 23 F] ) #E1T cDNA §74 ;
miR-224-3p i FIZE ¥k S e sl ) & (36 [5 EZBio-
science 24 H ) #EAT S RE S, ] miRNA 52t 72
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R, WO S 25 °C 10 min AZE, 37 C
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CGAAGTGGGGTTCAGATA-3', N iiF 51 ¥ F¢ 1. 5'-
GCAGTCGTGTGTAGCGTTTG-3"; GSDMD | i 5|4
J# %1 :5'-GAGTGCCTGGTGTTGTCCTC-3", T i 5|4
JF% 51 : 5'-CTTGTGCTGCGTTTCACTCA-3"; caspase-1
5 51+ 5 -CTGCAGGACAACCCAGCTATS3
T 5 ¥ 7 5. 5'-TGCGGCTTGACTTGTCCATT-3';
miR-224-3p [ % 51 ) ¥ 51 : 5'-GGCAAAATGGTGC-

CCTAGTG-3", N it 5l ¥ )7 % 5'-ACTGCAGGGTC-
CGAGGTATT-3', ZEmtoe e EH PCR £54:95 C ¥
AP 5 min, 95 CASPE 30 5,68 CiE k 30 s,72 °C4E
i1 40 s, 3540 AMEFF, SR 27486315 H L
AHXS ik it
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Apoptosis Wash Buff, 7 ¥E40 L 2 W FFMA 1.5 pl
AL Y IE ( propidium iodine, PT) , K 40 i & 4 )5
BER A A48 A7, F T i = M AR . 5 B
Y, BT Leica DMi8 25 i 1t i (12 [E Leica 2
A T T UL, Hoh 5% ALY caspase-1 45 & 1Y
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BRI o 7% 240 22 1 (5,9 5 PLARIC PR T A M 22 41
550, M Tmage J B3 ibk B2 400 JfL N O 4 45
PENTRPE , G (058 BE B 5y, AW caspase-1 (1)1
AR BB Ry , A R0k B 200 O P T e i

1.7 RAMEEREMNKEMEBOETIES &
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FETC L,

1.8 EEX % % WX Mt ik 38 ( enzyme linked immu-
nosorbent assay, ELISA ) #& il i 3% 8 48 1 4 Z=-1B
(interleukin-1@, IL-1B) . B 4 ffl 4/} 2-18 ( interleu-
kin-18,IL-18) 7K 3 Jii A 50 WL £5 0 1f 5 2 #f A
L, # BE ELISA A5 X 7] & Ui BH 45 25 BR AR, 1
FIBEFRY (32 [E BIO RAD 24 F]) 7E 3K 450 nm b4
IS FEARFLI RS BEAE , AR ARSI L A 7
LM o IL-18 \TL-18 JKF-,
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FRSI: 5 THECFOR AU 1 4 330K , 4] LECR
FHx* K5 ; miR-224-3p 7K V-5 caspase-1 mRNA 7k
A SRR 35 R Pearson AHIC 73 #T , i Hlogistic
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0.05 A ZE=RA G X,
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B 05 3.0 ~13.5(4.8 £2.4) % 5 [ R A . I
W R G 9 i 49 B (46. T% ), foi N B i 37 il
(35.2% ), JEHRPIH 12 B (11.4% ) , 0> ML $9H 4
Bi1(3.8% ), HoAth (AR J5 B4 )3 51(2.9% ) , ™ &
JHeFEAE S e AR T S8 L3 3R 39 i) (37. 1% )
23 f(21.9% ) o 2 B JLZ B R AF S  PCIS
53 SOFA P43 " H e d i LU 5] | e B K e B A7)
R KB L J ALB ALT  Ser /K- 3525 57
BTGB X (P>0.05)
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Tab.1 Comparison of general clinical features of children
between the two groups

ks (”E“;f) (Xféf) Y
A

B/6(% ) 32(59.3) 30(58.8) 0.002 0.964

/(% ) 22(40.7) 21(41.2) 0.002 0.964
AR % 4.5+2.1 4.8+2.4 0.458 0.650
PCIS $E43 72.9 £3.6 73.2+4.1 0.396 0.695
SOFA 143 3.19+1.1 3.24+1.2  0.491 0.624
A

IR 6 s/ 191 ( %% ) 24(44.4) 25(49.0) 0.221  0.640

P B/ 1l (% ) 21(38.9) 16(31.4)  0.649  0.420

(

(
i/ il (% ) 5(9.3) 7(13.7)  0.517  0.472
DR/ 5 (% ) 2(3.7) 2(3.9)  0.003 0.954
HAt/ (%) 2(3.7) 1(2.0)  0.098 0.754
P MRRERE/ (% ) 20(37.0) 19(37.3)  0.001 0.982
WesEAE IR T/ 11 (% ) 12(22.2) 11(21.6)  0.007 0.935
ALB/(g-L~1) 36.6 £5.5 37.7+5.3  0.624 0.537
ALT/(U - LY 35(27,44)  32(20,57) 0.284 0.778
Ser/(mol + L") 41(32,65)  36(28,56) 0.269 0.789
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E1 2A2/LKEHARETER

2.2 2 A ZBIL#E M H NLRP3, GSDMD,
caspase-1 mRNA % miR-224-3p 7K EELEB 458 0L
%2, WLE AL B Lk 40 i o NLRP3  GSDMD

caspase-1 mRNA J miR-224-3p 7K - &g K T % iR

H,ZRAGFEL(P<0.05),

*£2 2 HAHEJLHELMEH NLRP3, GSDMD, caspase-1
mRNA . miR-224-3p 7k F LL %5

Tab.2 Comparison of levels of NLRP3, GSDMD), caspase-1
mRNA and miR-224-3p of children between the two groups

(x +s)
51 n NLRP3 GSDMD caspase-1 miR-224-3p
AL 54 3.58+0.66 1.53+0.42 1.75+0.55  3.00£0.51
WEA 51 2.83£0.59  0.95+0.24 1.01£0.28  2.40 +0.54
! 3.775 5.332 5.356 3.589
P <0.001 <0.001 <0.001 <0.001

2.3 2HABILHBEBMETEERETILOILLER

SRR 1o P W ABIILE R, X R LRI
SE2H RELIINE AR N 2R (05 B 20 5 12.6 £
3.0.8. 1+ 1.7; WAL B LI T A1 1T PN 2% (50 1Y

SRE R FEMT XA, ZERAZRITFRE L (0 =
4.502,P <0.05) . FAHMALRE IS %E/T X i

21 B LI O 20 M K 2R RO AR T L (6. 87 +
3.53)% , RAEMHIEE T LA Ry (5.01 £1.69) % ;
W5 20 ALk B 40 i & AR R AR T Y B B
(3.24 £1.53)% , R AEM AT L] (1.95 =
1.16) % 5 WLE2 21 B L bk B 40 A 1 300 40 1 L 491
WA AR T L) B I T IR A, =2 R ST E B X
(1=2.401 3.024,P <0.05)

Hoechstijt Merge

Fig.1 Manifestation of pyroptotic lymphocytes of children in the two groups
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2.4 2HABILTRBEEE ERRBILEERBFE,
W@ S A A & I 3% TL-1B.IL-18 /K ELbi: 45

A, ZRAGIFE XL (Y =4.543,P <0.05) ; W5
20 8L B SE S A BE s 1]  ATUAWGE R a] 5 %
MR L e G703 (P >0.05) . WAL
JLIMH TL-1 B IL-18 JK-F- 2 AL T X IR , 22 S A 552
AR (P <0.05),

2.5 BREERILMKEME miR224-3p K E 5
caspase-1 mRNA K FERIHEKME 45 R IWE 3, Ik
FRAEBLR E 40 o miR-224-3p JKF- 5 caspase-1
mRNA KFEEIEMFE(r=0.623 7,P <0.05)

®3 2HBILTRBERE (EBHEILE LB B AURE SR8 K 03 1L-18 IL-1B /K F L&

Tab.3 Comparison of incidence of nosocomial infection, hospital mortality rate, hospitalization stay, duration of ventilation

and serum IL-18,IL-18 levels of children between the two groups (x x5)
Eebl| no CWEROI(%)  AEBERIEE/BI(%) fEBERTR)/d HUBE )/ IL-18/(ng - L") IL-18/(ng - L™")
Xif B4 54 9(16.67) 5(9.26) 7.5+2.6 82.5+10.4 130.97 +38.2 43.3+15.6
WE 51 2(3.92) 3(5.88) 6.9+2.5 79.2£12.7 98.80+18.8 24.3+6.9
X2/t 4.543 0.425 1.072 0.847 3.999 5.882
P <0.05 >0.05 >0.05 >0.05 <0.01 <0.01
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Fig.3 Association of miR-224-3p level and caspase-1 mRNA

level in lymphocytes of septic children

2.6 HMRFERBIL_RBEAZEZENSEERD
PoH ZURIE 40 Rk E g £ T i AR
N 1) ATUAE R 1] ke PCIS f0 B A2 &, BRREAE )L
HYIRGE R AR RN AR R A Z R logistic 1]
P, AR B IR i A T L i (OR = 1. 597,
P <0.05) F{EBERTE] (OR =1.588,P <0.05) & &
A TR ST SRR R

R4 BRBEBILCRBRREZNZEROADN
Tab.4 Multivariate regression analysis for nosocomial in-

fection occurrence in septic children

95% F {5 X ]

. -
S OR  FRfEiR Z p T
WREMAET G 1597 0.294  2.541  0.011  1.114  2.291
Bz i) 1,588  0.340 2.159 0.031 1.044 2.416
U A 1] 7.727  8.155  1.944 0.053 0.977 61.141
PCIS 1186  0.192  1.062 0.291 0.864 1.628

¥ B A A FEAE W s TP R DL 7 B R
g, HIF AR 2 R AE AR i — B EAE AU A AT
R ARV 222 T Ry S 240 e 1 =
SRIMEFFAE (3R T7 AT, B AR & B 2 3 S g
PR BB T R M RERE I Uh S A B —,
HAFER e/ R, U R W B R S
N> EAFAE R S IE R 2 e 7 i & Az i
LA T8 B R 2 5 % 2 T AR, vl & 80™
TG S 5 T 3 T e YA T S ) S g
BFAEH . AL AT 78 Bow , M aE L3
TR B ZFEE T, S MR e 22 ML A B0R i 1Y
T, VS 0 25 24 TR 0T A RO B AT, e
BREE K BB L o T P4 L A e s i) 25 35 Bk o
T A R BRI R S 3 R RO/  (HALHIAS
e, ARSI IR ARSI, 7E I T R
TR ik B il 2 S e e i R v fE T
X AT — T A I R PR R AR
PRI, A BF 5 o X 55k 5 B LR E2L 200 i P A T
FASE o F B TR A R T 7K, DA SRR T 76 7 R
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