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Effect of the course of treatment with broad-spectrum antibiotics on intestinal flora
and short-chain fatty acids in feces of very low birth weight infants: a prospective
study

SUN Qian, WANG Zheng-Li, LIU Xiao-Chen, JI Yan-Chun, HE Yu, Al Qing, LI Lu-Quan. Neonatal Diagnosis and
Treatment Center, Children's Hospital of Chongqing Medical University/National Clinical Research Center for Child
Health and Disorders/Ministry of Education Key Laboratory of Child Development and Disorders/China International
Science and Technology Cooperation Base of Child Development and Critical Disorders/Chongqing Key Laboratory of
Pediatrics, Chongging 400014, China (Li L-Q, Email: liluguan123@163.com)

Abstract: Objective To study the effect of the course of treatment with broad-spectrum antibiotics on intestinal
flora and short-chain fatty acids (SCFAs) in feces of very low birth weight (VLBW) infants. Methods A total of 29
VLBW infants who were admitted to the Neonatal Diagnosis and Treatment Center of Children's Hospital Affiliated to
Chongqing Medical University from June to December 2020 were enrolled as subjects for this prospective study.
According to the course of treatment with broad-spectrum antibiotics, they were divided into two groups: <7 days (n=9)
and >7 days (n=20). Fecal samples were collected on days 14 and 28 of hospitalization, and 16S rDNA high-throughput
sequencing and gas chromatography-mass spectrometry were used to analyze the flora and SCFAs in fecal samples.
Results There was a significant reduction in Chao index of the intestinal flora in the <7 days group and the >7 days
group from week 2 to week 4 (P<0.05). In the <7 days group, there were significant increases in the proportions of
Firmicutes and Clostridium_sensu_stricto_I and a significant reduction in the proportion of Proteobacteria from week 2
to week 4 (P<0.05). At week 4, compared with the <7 days group, the >7 days group had significant reductions in the
proportions of Firmicutes and Clostridium_sensu_stricto I and a significant increase in the proportion of Proteobacteria
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(P<0.05), as well as significant reductions in the content of isobutyric acid and valeric acid (P<0.05). Conclusions The

course of treatment with broad-spectrum antibiotics can affect the abundance, colonization, and evolution of intestinal

flora and the content of their metabolites SCFAs in VLBW infants. The indication and treatment course for broad-

spectrum antibiotics should be strictly controlled in clinical practice.
[Chinese Journal of Contemporary Pediatrics, 2021, 23(10): 1008-1014]
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B (P>0.05). F2EEF, >7dAM<7 A4,
Shannon 8 50tk 2 F X4 1T B X (=112, P=
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UL 2,

2.4 SCFAsilE

<T A4 552 ML, KSCFAs, THIR .
TR, Kol EF S (P0.05), >Td4AN4
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i H <7 d4 (n=9) >7 A4 (n=20) ZIvH PE
S (B2, i) 4/5 12/8 - 0.688
4 [M(Py, P,s), 8] 29.1(28.7,29.7) 28.5(28.0, 29.4) -1.28 0.216
HAEKRE (x £5, 0) 1134+173 1141198 -0.09 0.927
ABEAERS [M(P,s, P,), h] 2.0(1.0, 2.0) 1.9(1.0, 3.0) -0.52 0.627
FEBERTIA] (¢ + 5, d) 58+ 10 68+ 17 -1.94 0.064
NG5 [n(%)] 2(22) 10(50) = 0.234
BN [n(%)] 2(22) 7(35) - 0.675
2EIKTGYE [n(%)] 0(0) 2(10) = 1.000
BN [n(%)] 2(22) 3(15) - 0.633
YR ML [n(%)] 3(33) 3(15) = 0.339
YRR [n(%)] 3(33) 6(30) - 1.000
BESE =R B TR [n(%)] 5(56) 16(80) - 0.209
FESEF=RIPIE R [(0(%)] 4(44) 8(40) - 1.000
XUt [n(%))] 3(33) 6(30) = 1.000
A RIRFUAL [n(%)] 4(44) 11(55) - 0.700
1 min Apgar 43 (x + 5) 72+1.6 64+23 1.03 0.312
5 min Apgar W53 [M(P,,, P,s)] 9.0(8.5,9.5) 8.0(7.3,9.0) -1.22 0.253
FR KT S SRR L A [M(Py, P,y), d] 27.0(24.5, 28.0) 28.0(26.0, 28.0) -1.00 0.390
T S [M(P,s, P,y), d] 0.0(0.0, 1.0) 0.0(0.0, 1.8) -0.18 0.871
BEFLIRFFGE ETIEﬂ [M(P,, P,,), d 24.0(20.5, 24.0) 24.0(22.0, 24.0) -0.20 0.871
AREE [n(%)] 5(56) 12(60) - 1.000
PICC HFEERT ] [M(P,s, P,), ] 22(18, 25) 22(17, 24) -0.62 0.562
WAL FHIS ] [M(P,s, Py, d] 3.5(2.0,5.0) 5.0(4.0,7.0) -1.33 0.226
PAEZITRE (x5, d) 44+1.8 12.6 £5.7 -5.79 <0.001
IS AZ [n(%))] 3(33) 13(65) - 0.226
WA NAZ G R [n(%)] 0(0) 2(10) = 1.000
BE JLMUMAE [n(%)] 2(22) 9(45) - 0.412
AEEAERR 2 [n(%)] 0(0) 2(10) = 1.000
. [PICC] 24Tk e O ka4
%2 WARRHAEZITE VLBWI E{FHEEE Alpha S HESH
- <7 d41 (n=9) >7 d4H (n=20)

) 42 4k i Pl 42 4 i Pl
Chao T8 [M(P,, P,)]  59.00(49.92,78.09) 29.00(20.13,37.50) -2.192 0.028 64.57(51.93,87.58) 27.25(22.33,44.50) -2.542 0.011
Shannon 5 (x + s) 1006 1.0+04 -0.282 0.785 0.7+0.3 0.9+04 -1.035 0.320

ks [ () ;73
Wi — =i
AR — 0.205
Ry — #0035
ST — 0.108 % Iﬁﬂé%lzl s ()
W [ 0.673 [CETGINY  e— #0022
KIGFH-EHHEE | 0.272 ek | 0.554  4mj
™ 0.201 WP | 0205 &
Hitiekig @ 0.052 ST | 0.106
FlrEE | 0933 FeAyRn AN | 0.590
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e —— 0333

Tk [ 0330 = <7 d4155 4
P pinii | [E— *0.021 = >7 d41 4
PP S gl 0.973
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R b 0973 e [ % 0.008
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FLFFER | 0.404 At | 0190 &
WERER | 0.071 RIKIME | 0.389
RUSFFIER | 0.116 FHET | 0.508
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B2 HARTET A7 JBERFIFNERERDN  AERERACT: AERETKE.

#*3 FWAREMAERTEVLBWIEENSCFASEENH (M (P, P.), pegel
<7 d4 (n=9) >7 d4l (n=20)
%524 54 )8 ZfH P %52 )4 %44 ZfH P
JASCFAs 227.25(169.13,303.04) 528.14(357.29, 814.89) —2.547 0.011 219.7(153.35, 389.46) 526.26(208.13, 889.51) -2.763 0.006
. 201.96(160.29, 244.65) 237.53(190.08,361.21) —1.125 0.260 215.17(148.91, 312.33) 266.50(182.81, 333.80) —1.157 0.247
(
(

SCFAs

13 5.66(2.44,12.66)  136.26(30.64,214.25) -2.666 0.008  2.63(0.67, 12.87) 89.81(7.42,270.49)  -3.285 0.001
BT 0.34(0.23, 1.08) 6.92(2.13, 8.48) ~1.481 0.139  0.33(0.23, 0.48) 0.43(0.33,1.01)  -2.688 0.007
T 0.92(0.58, 3.84) 104.64(2.54,557.19)  -2.666 0.008  0.55(0.34, 1.06) 3.38(1.37,42.85)  -3.360 0.001
SR 0.40(0.17, 1.92) 2.30(0.29, 3.56) ~0.770 0441  0.22(0.10, 0.61) 0.63(0.33,1.17) ~2.987 0.003
1R 0.41(0.17, 0.47) 3.22(0.65, 4.65) ~2.666 0.008  0.18(0.11, 0.35) 0.47(0.21,1.83)  -3.472 0.001
SR 0.26(0.21, 2.18) 0.27(0.22,12.54)  -0.533 0.594  0.20(0.11,0.29) 0.30(0.16, 0.63) ~1.829 0.067
Ok 1.65(1.49, 2.88) 1.83(1.22, 3.54) -1.007 0314  1.36(0.69, 1.91) 1.47(0.89, 4.03) ~1.979 0.048

e an SHAERITREST AAE 4B, P<0.05, [SCFAs] FEEEREIIR

25 BEHS5EFEHFASCFAsHEHXESR (r=-042, P=0.0025) &R FERMEC; FERK
H 4 Spearman A1 & PE I E 0T, kS Su  FL, BRERERE 155 TR (1=029, P=0.045).
8 1R Tsukuda 55 1 —2, fETDKOE L, JEEERE TR (1=0.57, P=0.00002) FIfR (r=041, P=
M5 TREREDEEME (12036, P=0012),  00037) SEHEBEEME, XIER SCFAs & &
BHEITS TR (r=-044, P=0.0017) AR TR Sl e e oe. k3.
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B3 FpiERE B S SCFAs ;ItEXE LR IR AEUREIEACE ;. XY #li5331°4 SCRAs 7 A fEY
B, SRS r (A P EINE R AR DIARRIE O SR R, A R B AR ) e B A B X R . 20 R 3RIEH
X, WEIREAMIE. P<0.05 FR BEHTE, "0.01<P<0.05, 70.001<P<0.01, “"P<0.001.

- 1012 -



5523 % 55 10 4 P E S ARIUA & Vol.23 No.10
2021 /,.I_: 10 A Chin J Contemp Pediatr Oct. 2021
3 it R VIARDC 7 AR, BiA L iE

Pk F LR FHTE VLBWI FR R L, 4t
AR W R I i AR S Y AR
— R B A YT R AT RS X VLBWI 3B 41
WREE T e ATE L, DL AR
SCFAs 1) & it 77 A R

AR FE K P A BT RE<T d4L5E 4 RIS 2
FbAL, Chao 8% EFEML; >7d4l, S4FIREE2
JEIHL#R, Chao 4850t 5 FEAIK . X2 RI7
PRI R ] S 2 VIBWI AV B A 5 7 8 B 2 TR .
YA B T FEST d A H<T A4 Chao T8 B E B 5,
E— 2B PR P BT R, PR R
FEAR. A WFE R IbUAE RIGTT R SRR ™ L
ERBELREE ™ . AR5, Pk <y d4
S5 4 JEFNEE 2 JAAH L, Shannon $68022 3 B4 H 2
B [FRF>7 ddl, 55 48RS 2 JAHLE, Shannon
RS WIGI AR L X R PiE R RR
7 S5 T VLBWI F B R 2R OB s . AR
5T 4510 A7 AE 25 55 10 L R o] 8 5 AR e A
A /INE

HE A B, B2 LR TR L
3] 358 i T AR I TR TG L BRI . FEARHE S
iR TREST AL 4 S5 S5 2 R R B R AR L, TR
BEDA 0 B3 i AR T 181 ] e RS . X R<T d
PUAE BT RRIRYT N I A8 DA R 1 R R A e
R R, BEE DU R A AR —E
WE WS, 52 AR s R —8 ", KRR
H, PRI TAEST A 4 TR 555 2 R E REAR 1L,
FIACSE AR K B3 B2, X HR>T dyid:
FIRTTITREXT B B AR B A8 Ak B e P e A e
o EWAE . 5 H AT 45 R B KPR
FIRIT W E SR TIHE R AN —3 ™, H4
JAmE, IR L, PR ST dAR<T d41)
JELRE TR ] S 2 BRI AR R 1R 1) S TR s 7R SR K
b, ST dARR<T AR R R 1 E R
XHERST d T BITREAYT & R8O F E LS
O TR WAL BT L) R R, A 2R s
JEEER ) RBR AR R 1 0 e BB R, S AR
7= LI Rt R ) A A R 25 R — B X AT e
JEHR T R R R RN, B BB
TR 25 B — BT Z PR

SCFAs K& A2/ Mg SR FH 0 15 B 41 4k
I () B 18 TR R & e A ), ELS R R RS

EHAER R AL, RIGEEA NIRAAEE,
MRS CAnAR B AT ) 45 DAE Al
S TRRALIRAK 22 IR E R AR -4, K&
o7 B 2 DR A8 ) S ALV 22T B 3 T e T AR
eSS 4R, P ZIriEs>T dAn S T R AR &
ST AL E BT, X 3R>T7 dTE R RA
I D VLBWIL S TR AR & i, 5200
SRR RIT RS BRI SCRAs 1 1 M R
EAB RSB Y, BT IRA B TR
AL AT R S F P >, RIS R A
B PERT Y, NIhBENE SCFAs ., SEMAIhAENE SCFAs
1) 25 R ] BEXTH R AT S

R FEAEMET I L, AR — P HOR R
FERBE 5 SCFAs Z MG R . A B 7R JERE TR
I TR R 25 AT B8 8 S 7= AR SCFAs Il #2001,
FEAFELIR . MR TR, ERN TR =
EjHOR ZEMIAT A ¢ R R = o AMFRAGT IR
T AL SCFAs ., FEREMIN eSS R HA B2 A
X R —ER B ARG, R EREE 1 S5 T
iR, THERAIR S RIEAHSE, H>7 ddiidit
Y RRIRYT & I DR B SRR R TR 1
AT e — B A ST B BAFEA S

AW —E MR BRYE . ABESE LY Kok A
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