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Abstract

Objective: The aim of this study was to explore the metabolites produced by intestinal microflora
after antibiotic treated infants using an in vitro colonic fermentation model with infant faecal mi-
crobiota. Method: The experimental group consisted of 23 children who were hospitalized in the
Department of Respiratory, Affiliated Children’s Hospital of Suzhou University from May to Sep-
tember 2017, and these children all were diagnosed with community-acquired pneumonia and
treated with antibiotics at the same time. The control group was 16 children with normal physical
examination in children’s health section. The concentration of short chain fatty acid (SCFA) in feces
was detected by GC. And then the fresh fecal samples were inoculated into the in vitro fermentation
systems, which contained Basal (YCFA) and oligosaccharides medium. The SCFA concentration at
24 h was detected. SPASS 19.0 was used to analyze the data. Results: 1) The contents of the total
SCFA, propionic acid and butyric acid in the feces of infants in antibiotic group were significantly
lower than those in control group (P < 0.05); but there is no difference in acetic acid value (P =
0.65). 2) The ratio of the percentage of acetic acid, propionic acid and butyric acid in normal control
group was 59.1:20.9:15.6, and the ratio of the three acids in antibiotic group was 84.5:6.3:6.1. The
contents of propionic acid and butyric acid in antibiotic group were significantly lower than that in
normal control group (P < 0.05). 3) After fermentation for 24 h, the contents of total SCFA, propio-
nic acid and butyric acid in each oligosaccharide medium were significantly lower than those in
the control group (P < 0.05). There was no difference in acetic acid contents in the media including
YCFA, MAJ, and XYI; and the acetic acid content in the other mediums was lower than that in the
control group (P < 0.05). 4) The production of gas in these mediums (including FOS, GOS, IMO, MOS,
INU, STA, MAI, XYI) in antibiotic group was significantly lower than that in the control group (P <
0.05). But there was no significant difference between the two groups in 24 h gas production (P >
0.05) in these mediums including LAU, RAU, and XOS. Conclusion: After treatment of antibiotics in
infants with community-acquired pneumonia, the metabolites produced by intestinal microflora
were significantly inhibited, which was showed as the total content of SCFA, propionic acid and
butyric acid, and some acetic acid-producing bacteria were also inhibited.
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HE

HE: RARERESEINRBIER AR BB UG EERAREE TR . ik 201745
A 201749 A BHIE T 73 K E MR ) LE B B P R B i 2 3451 B A 12 Wk X SRA5-ME i 2% 3F [E] B 45 78 Bk
fERBIAERBIT Y AMERA . FEER T LEFMERT AR 166 IEE 24 AXTRA. K
EHMEHIEIRAR B T RBEEREPEREREE, 24 hWEXASHEREE (GO S RHRE ) EEE
FERTER (SCFA) A&, BJGRLFISPASS 19.0HE#ATA %01 E5R: 1) MERHABY)) LM B
JEWER(SCFA). HEE. TRRNEEVNEMTEEXBA(P < 0.05), ZBETLER(P = 0.65). 2) MHEA
MFh 2R AR T MR E 4 EE859.1:20.9:15.6, WS =% V{5 °584.5:6.3:6.1, HFHR. THRSE
R T IEFXRA(P <0.05). 3) MEH24 hKBEE, SRRBEFEMSCFA. W, TREEHEMK
TXRA(P < 0.05), ZERAERKRYCFA. MAL XYLEER, HABFEZRESEIMETRAP < 0.05).
4) W24 hi=5 EHE, BRLAU. RAF. XOSTEZER (P > 0.05), HA R KB 5 (BHEF0S. GOS. IMO.
MOS. INU. STA. MAIL. XYI)WEAHHEMETXHAP < 0.05). Fit: HXIKEMEMHLZEHRER
J&, EREBNAREEINH, RIASCFARSE. NN TRSE, M7= CRER NS .
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1 X SRS 14: Hili 48 (community acquired pneumonia, CAP)2 JL 3 #A 0 H& B2 40 ) Lo IG5, &)L
AR IR, 2 5 Z LN LB TR E AR R[], EFRTARTE . =5 AR B B SR gL 51 i 14+
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DXERAFIENG A, BT 25V AE P2 AR R L2 M[1] [2]. (B, PR 25P RO ] & 2300 38 1 #F (Intestinal
microbiota) = AE S, BlEGIEEFEZREL, EEN A5 EPUAE R R TE (antibiotic-associated diarrhea,
AAD) [3]. WEWHERAZEEL, FERIEREL L 2P R A, HA K BT AR ™ A )
Jii——/N5>F A HLEZ (short chain fat acid, SCFA)JRBH 2 K AEARAL . H B A R R 245 1 Bl B RS /I A
Ak DA K b B T 7 TR A B D R (M BIE FC A TR R (4] [5], HXS 3518 SCFA ZRAL B S ARXS b o
JTE A A R AN K AR AL S — BT HOR - G (6], 1@ 4h 22 Gt AT & 7 40738 T e F R 78 I i i A
VI R ARG VEARFAE ;. e 45 2 FMICSRBE(Z W) NI, RS AT K F IR R i i 5052
IR ER, BRAEMME, nEEMME, HZEFPRREARTUAN[6], WAHTITR BRI P R R CAP
B)LAPUA RIAYT R B R ELE AR =4 SCFA A4k, bz 2= A0 H S 807 B 2 aLFE A VP
FEALAT R (1 H TR AR I EE SRR

2. MRMREHHE
2.1. MREMR

MELH K 2017 45 H 22017 4 9 H AR T 5 R B I ) L8 2= B WP IRRHE: e 1 23 4511 B 12 1K CAP
FEIF B A FKAE DU BT EZ )L, KR B 104, 2013 I, FRAE | 2~3 B8], FHIFEE 1.66
%, BIFFE UL R NEARAE: 1) FENT 3 2 2) FFEH ORISR &2 WiksdE; 3) WE2 % 4L
A F AT PR IR T BTSSP AR SkfaSeme Sk | Sk igg | SRS SkAIURER . [ 5 R 3R,
I E] 3~7 K 4) HEBR I 0 S PRI B DLAMER G . W 2 B B AE . SREVE T 55 W] BERY
M) iy 3 R R A B S0 50 &5 SR PR R D057

X RN [T JLEE R AR T AR 1 16 BIIER JL3E, Hrh % 8 fl, & 8 i, Fl7E 1 ¥~3 2
], TIFE 1.84 5, HFFELLUFNIEFRE: 1) FRNT 3 85 2) 4 J N TOIFIRE B KO A8 R G
Wi 3) 4 NTEHUERMAH S, 4) HEBRDIReTEMERE. IG5 2 ML EAE. DhReEH A R4 H i
TR e e 2% T 5

2.2. M8

2.2.1. BEAEFE

B B AR IE R RS FR RE (Y CFA)V MG IR B 7 0 . LR WE(LAU). HiMFBE(RAF). (RIS BE(FOS). X
FAFME(GOS) IR E 7 E HFHAIMO) K H BEE(MOS). K E AFH(XOS) %8 (INU). Al E MR (STA)-.
H R (MAT . ABHEE (XY T) S5 (LR 50 ZR 0 1% 77 5 il 5 F M o % 297 BB A PR A w8
2.2.2. RIEG{LE

E Bl Z5 08 9 BT AL BEAL (3 N B LB AR B R A F, R E). WigE S B E i E TR AR A
A, HE). BFRPFEEMNEZHNESERAR, HE). SHEE AR S oSG R AR, +
).
3. FRFG*
3.1. ¥RARE

AR ERWIN: 1) BEFARTHRER T, RIEEIRESIAMY R, 2) X IR % &
JLFAFUCEE RS (A ER PUAE RIBIT 3 K~7 KJFs 3) FEEHIR FEAMRAT, 2 /AN AL FREEAT (A Ah P i
5%,
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3.2. LB E

TR EERE FRFAAIG TSR, P ME AT B IR 3 hh . AL LR, Bisr R FER A 12 4~ 24 h
FEAS, RIS AR i % (gas chromatography, GO MI4E/E A Hh i) 45 5% Fig 7 B (SCF A) i B S L4 9y 21
HR. TH. TR, KKk, 2REE.
3.3. Gt AR

X F Microsoft Excel ZE .54 %, B H SPSS 19.0 G it i AE 5 A Se 36 A S FdE HEAT A0 3, i+ B R
Bl R EAEEN £ )RR, ESOMTETRCECRA /85, 118 EREHEES Mmooy 2575
i, NRAAESERMGE . o = 0.05 ARIKAE, P<0.05 NAZERHAGITE L.

4. 58
4.1. F#EFELEERTALEE] SCFA SELEEE

Mg SCFA SR TNIR T BRI 5 1 5 X ME 4 AH L 2¢ , BH 2 sk b (P E 23514 0.03.<0.01.<0.01),
W 1. SIRAZR: HKR: TRIOE S EEA 59.1:20.9:15.6, WML FHR: TR E /& uE
N 84.5:6.3:6.1, WL IX [A] LLEAFLE 3% 2 5 (P < 0.01).

Table 1. Comparison of SCFA between the two groups before fecal fermentation

= 1. FFLEERIFLEIE SCFA BILLER

WA X R 2H VA P 1
MR 3.87+0.53 5.11+0.60 -2.17 0.03
I 3.27£0.46 3.02+0.40 —045 0.65
[)ivi 0.24+0.06 1.07£0.16 ~4.25 <0.01
T 0.24+0.07 0.81+0.12 -3.80 <0.01

4.2. #EELABERABNERIELLR

RIS FRIE R G, PHALIA] SCFA BIR & Bk T LR, WERY SCFA IR & &35 B K T 1E 5 xR
H(P<0.01), W#k?2.

43. BELABEENRIE. B8, THRIELER

AN IR R B G, PIALIA R & LML, MALL XYI R 9238 B Z 5P > 0.05), {Hi, W
%4 . LAU. RAF M2 88 B BT XRAP < 0.05), FOS. GOS. IMO. MOS. XOS. INU. STA
FOREEREFERTEFEXKAP<0.01), W& 2.

AN SRR R S, MBI R NI S B BAC T X B4, Hrd YCFA. LAU. RAF. FOS.
GOS. MOS. STA. XYI 557 B F M T XA P < 0.01), IMO. XOS. INU. MAI 7= # 0 BT 1E
WXHRAP < 0.05), W& 2, EIRFRIEKIEE, WHEHSREFENTRS & EZLT EEBAP <
0.01), MW7 3.

DOI: 10.12677/acrp.2019.73005 29 Mz LR BT 5


https://doi.org/10.12677/acrp.2019.73005

Table 2. Comparison of total SCFA content between the two groups after fecal fermentation for 24 h

2. EFLE 24 h FFEAER SCFA SELEER

MEH Xof HEZH tEH/Z & P {E

YCFA 13.10+ 1.42 19.10£2.08 —2.47 0.02
LAU 13.85+£2.03 24.50 + 1.61 -3.82 <0.01

RAF 20.42+3.29 34.72+£293 -3.07 <0.01

FOS 8.60+1.79 26.67 +£2.55 —4.28" <0.01

GOS 10.03 £2.06 28.85+2.24 —4.20" <0.01

IMO 15.51+£2.52 33.76 £2.68 —4.85 <0.01

MOS 937+ 1.51 28.16 +2.83 —5.85 <0.01
XO0S 15.51+£2.37 29.89 £3.25 —3.66 <0.01

INU 8.23+1.39 25.89+£2.47 —6.67 <0.01

STA 10.35+£2.26 33.86 £ 3.07 —4.347 <0.01

MAI 12.83 £2.30 30.33 +£3.64 —4.27 <0.01

XYI 13.64 £ 1.34 19.85+1.82 —2.81 <0.01

FE: RN Wicoxon SIS S 45 SAG HH Z .

Table 3. Comparison of SCFA content between the two groups after fecal fermentation for 24 h

%< 3. EFELE2 24 h [FFLHIE SCFA 2L

MEH payicei:
Frgrdk
LR )73 TR LR 74 TR TU/Z1  T2/Z2  T3/Z3 Pl P2 P3
YCFA 11.08+1.17 3.39+035 222+046 950+097 127023 0.78=0.15 -1.04 -534 -257 034 <0.01 0.01
LAU  1923+1.81 2.18+042 211+092 1290+1.87 0.68+033 0.11+0.03 -234 -283 —437"  0.02 <0.01  <0.01
RAF  2897+339 246+0.64 276149 1899+3.18 0.83+030 020006 -2.10 -2.57 -338  0.04 0.01 <0.01
FOS  21.16+234 3.16+0.67 152+1.04 818+174 03+0.07 0.10+003 -3.83° —421 -440" <0.01 <0.01  <0.01
GOS  24.07+247 1.85+£035 198+1.09 9.50+2.03 035+0.09 007+0.02 -3.63° —414 —471" <001 <001  <0.01
IMO  27.70+3.11 235+£053 3.10+145 1421+236 092041 0.13+004 -352 -217 —417° <0.01 0.04 <0.01
MOS  17.82+246 447101 499163 7.87+123 127044 0.16+0.04 -354" 323 —454 <001 <001  <0.01
XOS  2040+2.64 425+£120 3.97+1.73 12.67+1.91 2.03+054 042+022 —2.08 -197* 288  0.04 0.049  <0.01
INU  1893+251 280+082 333=133 7.16+1.28 0.85+036 0.13+004 —418 -241 —431" <001 0.02 <0.01
STA  2735+299 267056 295+1.67 998+223 029+0.05 0.08+0.02 -3.88  —426 —454" <001 <001  <0.01

MAI 16.04+2.46 834+328 4.53+1.82 11.05+231 067023 0.72+034 —191" —2.33 -2.87 0.06 0.03 <0.01

XYI 11.07+1.03  328+032 446+1.50 12244171 148+024 0.74+0.14 —0.03" —4.52 -3.03" 0.99 <0.01 <0.01

et 20 S ARIEENBALR. WK, TREES5IAERALEME. pl. p2. p3 XM tl. 2. 3.
RN Wicoxon 25 ZL Rk ARG TG 25 FAS N 2 B
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5. i
5.1. TEEM B EEHRER BT

i FH A R AT S 80U 18 R SR DOk REIR 7] [8] [91. BEAh, Faid B RE RO AR PR 8 K 5 75 TR
FHEAE 252 B H KR [9] [10]. Pérez-Cobas S5 it 2 Mor it A 45 G B 504 1 B-M BEi& S Bt
ARMHE, NAIIEERE LA AR, R ER: PRGNS 6 K2 KRAMKERD, &
HEZFEPERRAG, i s AR UVE VRO IR . RH RS . BRI E RS RS PR 28 11 RIGIE W HER
ZREEA S A B ARAE . 58 14 REZIRMEIMER IR, HILEB B R . PiAd RN EE S
1o (A A ELAE R = A KR e, A HE A A I R B B A . =R R A DA R s B AR i i
TR MRS, XL UNE BN TE P A T A5 F 5 R 8] P ey 8 2 1R KCF[10] AR TR, diiE A
AL SCFA TR LR IR T T & S8 W B T IR H 6 HRA,  UIESeiA: 20t g s s B (A i 1
HHE o

5.2. FTEZERT SCFA KRN

S EHE T R (SCEAYV R VT R ME AR IR, f2 1 1~6 NERIR TR A HUBIIRR, FEaR 4R, H
R, THR. BT, AR, SRR, CRMRFCER. AMANK SCFA AHMRIE, —RaVHEEMRS,
TR TS AN R, SR I TE A T RN A2 BRI o W A A R T S A e W P9 AN A R (R R
PR B HEFUAT R FUT B8 R SUBORT B1 I 55 ) R 22 /N B AR WSO F R A SE A 2 0 L POPE S d A 2R
WS, I PER AR A AR O R AR AR A, R LLZIR . IR TR Efm, LBRZIN 40~100
mmol/Kg, Z N 15~40 mmol/Kg, T R 10~30 mmol/kg N 24, =# I H 4> & & EL 218 60~70:15~20:15~20
[5][11]. WeW/E 1) SCFA £ NMENZ 5 AN 28 B ARSI RE[12] [13].

B A I 9 SR € B R I E B AR AR T AT IS SCFA HEMHB ML, SxTIBAUMEL, I PR fid: &)
BEFCIE SCFA &8 7R, JUHZBE M HPT AR B EHE ™4 SCFA F2mIE K[14] [15].
AR TR, WAL SCFA AR, TR, NRSELRERTEFMSRANE 1), #FEFHL
B2 TNRR: TR E 7 Lb ol 84.5:6.3:6.1, LUEBHERIE, $RBah) UM REHAERE, MERFERLL, K
B2 BEDIRe I . ARG RE LR IES R 8, SRR, w30 L EERT SCFA R DL &
B o, AT DUHCH ol s B O AT, JF HL, s B R, PR

TE SCFA 4, LR E N N 40 8 R 9 22 B I R B2 720, e P=AE TR I B T 2 98 LB AT
WE. AT HJE. REESE[13]: M4, EERTEE N RS AR ] A b B 2R 11]. IiENE S
RN LSS, F B IZ IR B AT, S5 ARAERE . KENRDIR. A2 &S AW
LRIETTVE N B B R IR, O DAL SR AL RE R [ 13]. AW R, WL 5 A
JUEE S PR IRETT V) R & 8 22 A K, (B AR AMIRER B R 5, PIAELTE] LR & & L A4k, WL 2H LAU
RAF. FOS. GOS. IMO. MOS. XOS. INU. STA %575, ZREEWRLTXRAP < 0.05). 1
MAI. XYI 5598382 5)(P > 0.05). Bk, GBI RE, il EEEhn A H X
ZHEE SRR BRI D BUR IR J1RES, DCE /AR, AR MAT AT XYT 288 AR A
K, X5 BB 25 08 X T 7 AR SR B B B A R BOR K AE A A

AR 32 2 ph i T PN (AR TR iR S UL B T TR R = A, 8 Il T MR AL JE N IR, P48 IR AT PR32 22 BT A
NHRGtRREHF S SRR AT AU, RERAENUA A BEEAR LT 0 i AR [ B2 ) & B, 33— 2D
FUEE Y, PR IR A 1] JIE [T 2 s PR AL 1) 3 2 PR IR v A L[] 5 Bl 1 B SR B (HMUG-Co A 38 S5 T V[ 13]
Fah, WRIEN—FEENGES ST, @i AMPK 5585, WM ANESE. BaiiER, §LRR
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AR A KBRS HEIKT, S5MERT, SRR Z B, MURE T 50 5 5 A 7 5 B Wi
MR AEREDR[13] [16]0 ABFALE R IR, TEPUA FRARIN A= A5 [ P IR & 5 35 I AR T IR w0 R, it
B0 AE 2R (R4S X 7 A P R P P R s e 3, T EEAR I BRI AE . TR & /D, XS AL e AR
AT SR B AR, B4 5] A

TR NN B EZ NNy FAVR, FEMGEN R4, HEN T REEER
REVRA I b R A B R SR [S] [13] [17] MR N BB 1) T BRIk rT AR A — P B BRSS9 7, WE
T2 EBNLREN IR ZAT RA MO EZE R TER, Q4R NIRRT . A IE A 1 2R R
JSE A2 2 BRI A 52 o) e 200 A ) B8 0 4« R SR TR SR A L T 45 1 9 % 4t P R R AR SR 13 [17]
JoTE T BRA IR, SRR AE ARG, W T RIS M RE RS & . U Rl G Bk R i %
RAZE PH DL RS My AL B MR S5 F mT RE 2 B[ 13] [16] [18]; X AMARRIHAD RG ez A5 1E . #t
RPUEAL. T AR ACE TR R RIA SRS Z B M[13] [18] [19]. ABFRER, 5IE®EX

MAHARLL, DU R LE ISR BRI T IRV R E /D, HEgans], X 5PN 2
7AETT R B P DI B A AT ] (AR KO — 2
6. /&5

S AP R W E N I E RS, AN R R E A T A - SCFA & Kk
AR R AE — B FE L PAESERIE WAL Z AL, LA 3R (8 M It v R A Qs 3 i S 2], A e 2
SCFA UM IRAM RFEC, JCHNRR. TIRE & EFRRE. WEIEH KB SCFA SIRLL KL AIR
e, AT DMV I E AR R B, R E, JRASAE R R R PREE, AR KRR R AT IR AT
7T, IR BT I T H

SE 3k
[11 e LR 20 E L E A X RIS MW 28 B B 7 (2013 121T) () [J]. 4R JLEHRE, 2013,
51(10): 745-752.

[2] Harris, M., Clark, J., Coote, N., et al. (2011) British Thoracic Society Guidelines for the Management of Community
Acquired Pneumoniain Children: Update 2011. Thorax, 66, ii1-ii23. https://doi.org/10.1136/thoraxjnl-2011-200598

[3] HPOR. SR LB RIS RN ESEH LR E, 2017, 32(2): 98-100.
[4] DR, WA, xibete. MEARDIRSAIE R BI]. TLIEE, 2006, 24(1): 38-40.
[5] XA, 3KIE, sk&fn, &% RpE s fe iimer= A ML) A FRIhRE B FU It B (0], T AR Ak AL, 2013, 40(11):

99-103.
(6] SRR, arhlise, FEe. Rl fl:Mih st B AT 7Ot e MOLAE fr b MR ], frn TolkRH, 2016, 37(14):
353-358.
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