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[HZE] a & P PAERE RS 0. 9% AL W 75 R0 0 e e B LB TR A IS 052 . F ek 38R 2020 48 1 A &
2022 4E 2 H PICU (1 47 il Jedine L, BEPLTA A 20 22 1 B 26 25 1), A L0452 hRUEIATF N 0. 9% EALENIATR B 95, B 43
ZHREIR T INFLERMAS IR 9 . ICE I LB A A TR B IS WLRT PR 2% ALIR e M i IR [ (4R 2 (1L) -6 . 1L-10 A fib
JEIRIEE T (TNF) -a) | JLEEFET UG (PRISM) ML3F43F1 28 d FET-2, @3 16S tDNA M 4347 i 18 A= I BERD 2 A, 46
2 MABIL28 d TR ERLLEITFEX(P>0.05), 50 h A, A 8 JLBAKRE IR 72 h i IL-6 F0 PRISM I B4 (P <
0.05H1 P <0.01) , HAFEARE AL TG 278 L (P >0.05) ;B 2H R L 8 TR IR A A W AR B Y35 (P <0.05 ~ P <0.01)
HBAUGERER T A4(P<0.05~P<0.01), WIMIEIF 72 h 5, B AEJLINGENUEF MR L6 IL-10 \ TNF-« #EKT
AZH(P<0.05), FABRHTRAR T 2 HFEAH) WEAR R HRIE #% LDA TP T A AR IE B R JEBEE ] |
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Effect of different fluid resuscitation strategies

on the intestinal flora and prognosis in children with sepsis
SHI Haiyan,XU Meixian, GENG Wenjin, YUE Yanke,XU Xiaolei, GUO Sha,LIU Yan
( Department of Critical Care Medicine ,Hebei Children's Hospital , Shijiazhuang Hebei 050000 ,China)

[ Abstract] Objective:To investigate the effects of balanced salt solution and normal saline resuscitation strategies on the intestinal
flora and prognosis of children with sepsis. Methods: A total of 47 children with sepsis from the PICU to February 2022 were randomly
divided into the group A (22 cases) and group B(25 cases). The group A were treated with standard treatment combined with 0. 9%
sodium chloride fluid resuscitation, while the group B were treated with standard treatment combined with lactated Ringer’s solution
resuscitation. The oxygenation index,serum creatinine, urea, lactate , inflammatory cytokines (1L-6,IL-10 and TNF-a ) , child mortality
risk I (PRISM Il) score and 28-day mortality were compared betwteen two groups. The composition of gut microbiota was analyzed by
16S rDNA sequencing. Results : There was no statistcial significance in the 28-day mortality between two groups( P >0.05) . Compared
with 0 h,the IL-6 and PRISM Il in group A decreased after 72 h of fluid resuscitation (P <0. 05 and P <0.01) ,and there was no
statistical significance in other indexes( P >0.05). The 8 indexes in the group B were improved to varying degrees (P <0.05 to P <
0.01) ,and the improvement degree of which in the group B was higher than that in group A(P <0.05 to P <0.01). After 72 h of
treatment , the serum creatinine , blood urea,IL-6,1L-10 and TNF-a concentrations in the group B were lower than those in group A(P <
0.05). The results of principal coordinate analysis revealed significantly different clusters of two groups. According to the LDA score,
the species in the group A were Clostridium, Clostridium, Firmicutes , Ruminococcaceae and Faecalis, and the species in the group B
were Bacteroidetes, Bacteroidetes and Firmicutes,respectively. Conclusions: Balanced salt is an effective fluid resuscitation strategy in
children with sepsis, which may play a role by altering the bacterial ecology in the children’s gastrointestinal tract.

[ Key words] sepsis;balanced salt;normal saline;fluid resuscitation ; children; gut flora
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FRRAAR | P SS70 T  f J BAR 1 R B 25, T -
VS (balanced salt, BS) 4045 LB MR 5l s TR A% 1)
SRESF 25 m A AL ), AR R AL, BS AT NS
R vk B 5 4 R AN PE T 3R AT 22 575 T AE /DN
JURTE Y, Hede NS F1 BS 22 [a] I R 45 58 1 B d A
B, R T R — Bl X 22 4 R R AE R w06 &2 95
W, A FE LLER NS F BS PR AR 95 07 ZE X/ L
JHeBEAE B L TS AR, BLAh, Fear g R,
ANTRIRAAR A 50 s 2 % g 3 Aol A A A R A 5 i)
FEIETEAE WA R] |, i 18 38 W B — AN P 8 T iR o, g
JURREC TE FnbT A R BT rE P Ah , QAR B JE A s BR
JEP R A IR i — 2B % SR R R 5 9
J5 Z Xt e B AE B LI I 1 B R sE e, BVEHGE |

1 #RERE

1.1 #RIFH

EHE 2020 4F 1 A & 2022 4E 2 H F B PICU 11
B i MeEEAE B L 47 Bl AZHARME: (1) 4Rl <18
%5 (2) T A ICU; (3) MREEAE 2T & (I
BEAE AIME 2 MR 50 55 — R 7 1 L U X (Sepsis-
3)VHORRUE' s (4) AT G R R, HEBRARE: (1)
FEAEZ T 72 h W ARSI A, LR
MU 4232 AR E IR TT N 0. 9% EAL B W Z 750 (A
2 FRRIETRTT INFLIR MAS IS I8 (B 41) . ARG
S REAL I 23 7 o 4 B 4 9 s L2 )
B ECE] A 21,2 BIREBENL A BCE) B 41, BFR TR
SR BEAC PR 0L S HEE R (HE . 185 2019-
055) .
1.2 BEEFRFR

1 FH B B BT RN A Y TR B ARG U
S TMMU P30T A B AR/ /K i SR R, &
JLAE 15 min N 4252 20 mL/kg & KI5 455 T K
W, 22 ~3 R H IR BRI A RLAE 10 9% S 1k
FUESHE (A 41) SELMMASIE W (B 41) . KT
R WA 750 o i A A R AR 2R AL Y e 32
TREEINPRE , G PR RO T3 AE 32 2 - e i 0 5 e
B TOIGYT E PR AR R (2016 FR) ), 44T IEHENL S
ZYFNAE MR ZY | JF 34T KRB YT, BLAGE < Bt
W) CEFR B IBIT A
1.3 &FIER

TR S RS 28 d P9 AT ] J R Bt
T, WEASEIEIRIT EMREF [ Adfn &R
(IL) -6 IL-10 F1f e R 36 K F (TNF ) - ) ] ZKF 4R
GAEE, FLIR L G WUEF PR 2 R L 2 A6 T R
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(PRISM) #F4y,
1.4 HiRWEFNE

TEIGIFRTAAYTIG 24 h 48 h F172 h, it 5364
AGHREC SR LR AR BE | 0LV LI i PR 2% v
LRI ¥ 4 P i B R 7 vk B (1L-6 L IL-10 1 TNF-
o) o 1E5R 2 BT R IIRITHIE B PRISM. T3F4
Wk AN Thi/Th2 40 M X 7k & T (£ E BD
Biosciences 2 ) ) il E ML 1L-6 ., 11.-10 A1 TNF-«
K-
1.5 AR EF DNA R

I R 55 0 52138 AR B e 2 A R A T A7
16 -80 CH B — AL FH, XFF 16S rDNA ¥,
f#i H QIAamp Fast DNA Stool Mini Kit ( 7 & Qiagen
23] ) MRS 7 00 5 58 B A S A A v B B
KIZH DNA, f#HH 19% BrREWEEE S H UK PPl A 250
FEATR LR ZH DNA (9523 MR/, DNA 2237
HIEFELE 80 °C
1.6 16S rDNA #&F0F

FEERE A TP g A AR W 4G 2 R 2 168
rDNA /5 i 7 . 83 5149 515F (5'-GTG CCA
GCM GCC GCG GTA A-3") 1 806R (5'-GGA CTA
HVG GGT WTC TAA T-3") ¥ 38, Jy Bk ME gt 7 A4
BUAHTE 16S tDNA £ [F 0%, PCR 4444146 95 C
WA 5 min 98 CAEPE 20 5,58 CiR K 30 s,
72 CHEfH 30 5,20 A FELAE 72 CF EAf
5 min, PCR ¥ 34 i ] 50 wlL 2 W44 &, 40 45 £
10 pmol 1E [ A [61 51 )1 100 ng i, 1. 5%
DR NEWEEE I B UK A 3G, JF 8 QIAquick Gel
Extraction Kit( %[ QIAGEN 23 ®]) 4lifk B fr s K
ANEITER P A R A b I P LA S BT AR R S
528, F Illumina HiSeq 2500 -5 F #E47 250 bp XX
Ui .
1.7 16S rDNA HIEIES 7

i/ QIIME ( Quantitative Insights Into Microbial
Ecology,1.9. 1 hf) #A4-Ab#17Br [ 1m0 e K i
AU AR 19 1 7] I [ 52 B80T 28 05k 22 8% il 3
BRI GR9E . 78 3 bp W EhE O NS RS
< 20 FATART o s AR 2 IR BT 2 8, O B & 55 TR
TRTREL 5% MR e EL . LBRG 1P s S A
B AT s & 2 T IR L )P 5, f L
A Z > 97% HHEER T I R —, AR
FMEFFIH T M Greengenes 08 2 A 50 40 7 432
. BEOT 2 MFASEARAEXT R <0. 00 005
(1) OTU #HFBR7E i3 — 26 43t 2 4b, QUME FH Tit
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Boa ZREME, 2B A 4 BT (LDA) RN K /N
(LEfSe) FHTIRINA R AHRIC , Wilcoxon B FIAS 36 K
H o« =0.05,LDA Z3#H1 ) log [HIX &N <2.0,
1.8 HitFEH=*E

KT 22000 ¢ K /0 y* K
2 R
2.1 24AZIL—mARLE

2 HAEJLYER I AR R 22 R G T2

BEX(P>0.05) (W& 1), 2 4B IJLAYERLE R WL
#1,
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2.2 2AHERLE

A 4122 B EJLH, BETS 9 ], BT PICU 13 il
B 4H 25 il )L, BB T 5 ], BT PICU 20 i, A
HEJL28 d FET-FK(40.91% ) , 5 B 4HAY 20. 00%
W ZER TG FE L (x* =2.45,P>0.05)

50 h AL, A AR E I8 72 h B IL-6 I
PRISM Il [ (P <0.05 F1 P <0.01) , HoAFEa bp7s
TG 248 L (P >0.05) ;B 41 L 8 W45 H5
YA AR EEE (P <0.05 ~P <0.01) . IE4h,
JRYT 72 h J5, B 4L LI WLEF | LR E 1L-6 | 1L-
10 TNF-o ¥R FEH AL T A 41 (P <0.05) (WL 2),

R1 2HABIL—MEBER[BEIE(%)]

, - TR
L P Ty W SO ek Bk R SRS RE CARE
A4l 22 12 (54.5) 2.6+2.0 13.5+11.0 15 2 3 1 1 0 0
B4 25 14 (56.0) 3.1%2.2 16.3+15.3 13 4 2 2 2 1 1
X — 0.01 0.74" 1.24" —
P — >0.05 >0.05 >0.05 N/A
* 78 ¢ {H
F2 2HBILREZERBIBRIER (v £5)
el Tif 1] E=REE FLER/ (mmol/L) JUEF/ (mmol/L) — JRE/(mmol/L) IL-6/(ng/L) IL-10/(ng/L)  TNF-o/(ng/L) PRISM Ill/%}
A4
0h 232.0£130.6 3.6+1.9 156.7 £52.0 8.25.0 146.5 £123.5 99.9£118.9 8.4£8.3  19.7£2.1
2%h 260.5 £130.6 3.41.3 194.3 £95.9 10.5 6.4 130.6+128.8*  134.2£107.0 8.8+9.0 -
48h 277.2£112.5 3.7+1.5 165.7 £85.3 10.0+6.7 120.1£101.9%  85.7+34.2 7.9£6.5 -
72h 316.7 £142.2 2.8+1.3 151.0£71.0 9.47.6 128.0£118.4"  74.2:48.8 7.2+3.8  14.8:1.4
F 1. 64 1.55 1.34 0.52 4.18 2.04 0.43 9.11
P >0.05 >0.05 >0.05 >0.05 <0.05 >0.05 >0.05 <0.01
MSyp 16 747.453 2.310 6 054,475 41,403 14 060. 965 7 284.3225 31,526 -
B4
0h 258.5£114.3 3.4+1.8 176.2 £83.2 7.95.5 129.3 £110.1 76.2 £84.5 7.327.1 20.3£1.7
2%h 294.9 £108.41 3.1:1.2 144.3 £72.1 7.44.4 118.7+99.0 109.3 £96.9 5.424.3% —
48h 346.9£119.1* " 22 22:1.6%2 100.1£65.3% %2 5.7+4.6" 79.1+83.1% 56.5+45.4%  5.1£5.0" —
2h 406.9+103.0% *AA% 1 341,0% ¥ A8%  86.9+08.4% * LA 46+4.0% %A 5123387 %A 16.3+31.9" %A 3 143,47 "4 11.2£2.0
F 7.39 10.92 9.79 2.7 4.35 7.7 2.8 17.33
P <0.05 <0.01 <0.01 <0.05 <0.01 <0.01 <0.05 <0.01
MS 12 402.215 2.060 4297.825 21.693 7492.765 4902.158 26.365 -

GBI 50 h A+ P<0.05, % % P<0.01;524 h LB AP <0.05, AAP<0.01;5 48 h LE#P <005, #4 P <0.01;5 A 41HLA AP <0.05, A AP <0.01

2.3 16S rDNA | FF R iE i i B WREEARZ B IEE S . PCoA /R T 2 dFEA ) i

o ZREMEI T HE RS R WA AR N i 2
FEPE ) Chaol . Shannon F1 Simpson, A #H Chaol |
Shannon F1 Simpson $§ %0454 139.2 4.2 1 0.9,
B 4143510 126.2 3.9 F10.8, 2 41[H] o ZF: LS
B IILHIT (P >0.05), N T Al fLfEAILE
BOk AR A A, 8 F2 A BR 73 B (PCoA)

ERTRRIE, 2 YR N7 AE B A A (LA
1A) . BJS, {81 LDA EffectSize (LEfSe) BvERiH
BIFEREN P 22 R FOR IR E /R, 2 A 2
SR E 1B B, 4% LDA W4 HEF WA A
HARPCHREH R H 8 JERER ] B BRI
FEFFE, B ALK KON A B8 1) SUUAT T8 B N R BE



1470 J Bengbu Med Coll,, November 2024 ,Vol. 49 ,No. 11
Wil
N A @B
el |
PCOA1(48 66%) i . ) °
) } -{ 6.0 —4.8 —3.6 —2.4 12 0 . 6.0
LDA 4} (log 10D

AL B2 B YIREIPCoA . Iy SRR A IRRA . 2241 B LSRR WA LERSe 00T . LDAZIE K

PR G2 X (P<0.05) o BTN BB RGN 48 S . 17 (po) L 28 (e2) L H (o)

B 8 () .

P 3da 16S tDNA T 43 Hr i i A 4
3 Wi L, AR 95 RT ARG A R i B A, il
JTE

i B — B FAE Wb B 2R ) — Bk,
Y BEAE 119 5 By B A B2 R RAE A Y 1R AR
R B, T30 SIRS M Z 38 B it g2 5 AE
WU TRAR S I /N LB AR v ) SRR Y . — I
ZERES T T s N T AE R LN R AR 5 A K
PR 25 IR A ER IR AN 0. 9% S AL SN I Y FE
TRERTLREE2H(OR=0.91,95% CI:0.79 ~
1.05) ") Fpellt— 04T X L3 7™ 5 e 75 5 A A 8 BA
GIRFSE B, 54 T NS A1 L, AL ] BS K ik
72 W SR AEAERA G SR, 5% AZ 24 h BS #I
NS (8L E, SET R A 2 B 0 & A= Rk A
2250 TGS, B 4155 28 d BETTRMLT A
W AHZERTIGHE L, Falfe 50 BilkaEiE L
o HEAT A bR 25 fil FH B ATL G BES6: (27 , LR AR
% EC VAT NS FEAE T- R LR K35 14 7 1 A 2%
SO R T AR A3 AT R B R I A
MR 0. 9% SAL AV W 2 I3 I R IF 5% B 7R
TNEIZE A F 0 V- SR VA W 2 05 T BB AR 3B 8
B3z 45,

SERTE A MR T I BS & 54 Jinv] v 1 40
MR Fi B R A T e bE S ARBESE L IRIT 72 h
Ji,5 A HMLE, B 4GS TNF-a IL-6  1L-10 7K
TR, R BS & A SO T 6 A E 41 i
P ABIFFE DA 14 107 40 At PR 77K P s fiK F
Toe T R T A0 e 75 RE FROL A0 R IR K FRATTIA
Sk KGN s AN R LR B A 22 5 S i X b 22 5 Y
FEPAN . ARWFE R, B 2 L i LA iR
RWE SRR N B H A A B ARG
IR IR NS RE =2 I O ol &3 1

BERIPR R, FERRREAE H , 10075 FLIR MR B T v S e 1
YL AN JE AL AN A 33 AT LA T 1 T
FLIR U TH 5 2 T B B I RE RS LR AR SET -1 56
i, FLRRVR BB PO, JERTE T R I, e
BEAE 50 2L R 7K 7 W] AR Sy DF- Ak R B E TS 1Y 48
Bt ARHESE T, B 41 FLER M BE AE 48 h B R E R
15,72 h IRE I HRE i A 4 72 h FLER IR FE 53R
JYHTIA W TR, X BRI, BS I T I LR
(3 Bk, IF HL i T 2L A9 0 A T k38 1 I i i pH
B, AT 438 1 B L P A PN B0 B R I 5 36 1 25 9
BCR

UTAF R, T3 Bl A W B R IS 24 9 Pl
JEROLHR G5 R A TR AT R, B AT i 168
rDNA JUF53H7 T 2 418 LAY i 8 St PR 2B A, -
K AN RIS 5 90 SR S i T i 2 R R 2 A
TRETN, o ZEPEREUI T AR N )
P E BRI ZRENE 2 41I] o ZREMETE B B35 2
S R 2 AR LATE R R Z AR AL,
AT EN R, B S A B ILI B E R H A7
TEREZES . METEN K L, T 90% 1B i
AR TIERER ] B E ] TR R IR
P10 FRATR IR B ZHAE BS A FRE U 1A
Ll 8 504 0, 1 V5 RE R AR £ AT Y B I AR AR
IR, MEBEAE BS 1 0. 9% AL BN 1 2 I il 25
[ g 18 24 TR e i — 2 AR

e 7508 L, BS & 5 T A R i 48 i A
JB , IR R B AE R LAk BE R, BE A SR, R
TRNTEIERS . XA R s T e s hE L & 1 S
BS & 75 AT GEid 1 2l AR fBL E Wi 0 4 A S
RAEVER . ORI ABIFTE 45 SRR A00 45 B0die , 1 3 i ok
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