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(WZE] H T E R AR AR IR AT 3280 A4 LA /e BOL SR A R . itk SR 168
rDNA PCR H-& 725k B2 5E e Hi, UK ( denatured gradient gel electrophoresis, DGGE) £ K , 233X 12 41| M5 AN it 52897 A= )L (W
TS0 ) KA MRFEANTS 3Z 24 h (o) BORFEARTS 25 (v,) (SRR A AT BRE 2 HEME 2047, JF @ T-A sefeill
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Intestinal microflora community diversity in newborns with feeding intolerance
Tang Xiaoli, Yu Jialin, Ai Qing, Lu Hongxu, Li Yang, Wang Zhengli, Yang Jingli, He Yu, Pan Yun (Department of
Neonatology, Key Laboratory of Child Development and Disorder of Ministry of Education, Chongqing Key Laboratory of Pediatrics,

Chongqing International Science and Technology Cooperation Center for Child Development and Disorders, Children’ s Hospital of Chongqing
Medical University, Chongqing 400014, China)

[ Abstract | Objective To investigate the alterations of intestinal microflora community diversity in
newborns with feeding intolerance (FI) and the relationship with disease outcome. Methods Using 16s rDNA
PCR-DGGE, we assessed 12 FI newborns’ bacterial diversity in stool specimens within 24 h of the symptom
onset (t,) and after the recovery of FI (t,). T-A cloning kit and sequencing were used to investigate the
distribution of bacteria and common dominant bacteria in stool specimens. At the same time, we collected the
stool specimens of 12 feeding tolerance newborns with the same gestational age, birth weight and day-old as
control. Results In contrast to the control group, both the bands (S) of intestinal bacterial and the Shanon-
wiener indexes (H) were relatively lower in the FI group at t,(9.00 £2.83 vs 12.76 £2.38, 2.12 £0. 36 vs
2.51 £0.19, P <0.05). However, there was no statistical significant difference in S and H between the FI
group at t, and the control group (14.00 £1.91 vs 14.75 £1.76, 2.61 £0.14 vs 2. 66 +0. 13, P >0.05).
Compared with the control group, the results of molecular cloning and sequencing showed that the proportion of
Klebsiella was significantly higher in the FI group (53.40% vs 40.94% , P <0.05). Conclusion There is a
decrease in intestinal microflora community diversity in newborns with FI, which is recovered with the
rehabilitation of this disease. Higher proportion of Klebsiella in intestinal microflora might be correlated with the

onset of FI in newborns.
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ML 2 ATt 5% (feeding intolerance , FI) 28 A4 )L H
Y 1 ) RE ZE LT B AN 52 i PN 5 35 08— 2L I PR AE fik
B —Fhw DR 2B LB . FI R, 2L
HT.9% ARFTHE >2 500 g F 7 LK 25% , 44 T i
2 001 ~2 500 g BLy= JL K 50% , #%f8 H A= 44 = L) ]
Bk 70% LA FL AT SRR LR REIA B iR
FEFRAE AR B i) RIS R, FL O HA
BE LA B BRI G &, H AT BB UK S A Jie 1 R 8T
AL IR e D B 45 B R ( neonatal necrotizing
enterocolitis, NEC) f& & A= v’ ! 5 [A] A # 38 $2 5% FIL A
SEBILOIE TR . AR, FL A H R A
WL FEIPAMITFE R Al 2 o R0 T LA AR R
TN A2 0 & AR i J iR 3 4 W 1 B IR W I a] 42
7 B T8 TR BT AR LM SR AN 32 1 & A K Jie AT REAS 4
ANEZBMRIVER . H L, A5 B 78 51 R FE AT 52
A LGB R 2 R M sh 284k 3R H A i 53
ANt 32 o VR

1 S

1.1 #FRt%

FT AR ZEERR AR T 2012 4£ 5 H 2 2013 425 A HKEFR
KRR JLE R BB A JLizia O AE B L. PIAFRHE: (1)
P54 W FEANT 322 W bR : Moore il Wilson & L. D
W8 Bl 5k 4y i (gastric residual volume, GRV) = Rij ¥k M J¢ i
50% (1 3 /NE) s QAN (AR =3 Y/d) 3 R ik s #
HEA ORI N E TR R TR B 1 P E R,
WA —IEI AT (2) 42 )5 24 h WA ETR B H A4 JLi2ia
O s HEBRBRE : (1) PEA S RAETH AL TE E |38t 1% AR50  NEC
SEBR I B 5 (2) TEMSCER bR AR 1 B vh A B8 T 491 S i 3R 7
A5 (3) KAEH A KL FA0HE C+ ), 36 2 LA — T RIHERR
R LA EARUE , BEBOR IR AT 52357 24 L 12 414 R F AR g 52 20
(FLAL) , 5 BRAEH R A W SR AT 32 24 h Py (1) Be SR AN it
FWRIE () MFSEARA s [RIISRAE 12 B IR 32357 A4 )L (X IR
U FERRA N BEA TR HE AT , AR R AR5 LAl B 26
R G A B AR TR | H % RS 2 BB )35 5 FT 4 DT
Bt 12 BIMFEAT Z0 FH , A )5 5.10.15 d AR5 51 F
4 .6 1412 451, I R BERHERLZR 1,

1.2 iy ik

L.2.1 peAsE 5 A
BRI %, -20 CHRAF,
1.2.2  F&{H4H DNA $2H FE{E AN B DNA SRS B2 1R
QIAamp DNA Stool Mini Kit( QIAGEN , £ [ ) 5] 45 ,

1.2.3  Z&fHZH DNA PCR 33 519 )% 5 R FH 40 T 168
rDNA V3 @528 XMy | 3576( 47 “GC” 32 ) : CgCCLeggeCeCe-
CCCCgeeCageelerneeCAgegeCCTACgeAgeCAgCAg; T il 518r:
ATTACCgCggCTeCTeg( LA TAY TREARAR) . Kk
(50 pL) : EFHFT19145 1 wL(10 wmol/L) , DNA Kifig S pl,
Premix Taq( 549 TRERIEARA )25 wl, K £ 8 T /KE
2% 50 pl, PCR 44" 194 °C 5 min;94 °C 30 5,61 C
-56 C, -0.5 C/HFE¥H .30 s,72 C .1 min, 10 PEFH;94 C .
30 5,56 °C .30 5,72 °C .1 min,25 PMEFF;72 °CHEAH 7 min, 2%
BRI B KRG PCR P4 R )

1.2.4  FEEANE DNA HE47 42 £ B B2 BE K i 3K ( denatured
gradient gel electrophoresis, DGGE) PCR =¥z ff] DCode™
i 5 A I 52 48 ( Bio-Rad , SE [ ) #£47 DGGE 43-#r , 5 P 445 15
TR 58 I e J& Sy 8%, 73 P B i U Ik 3 B B S TR Oy 35% ~
65% Bk 5160 °C,85 V,16 h”, H1yk £5 % J5 , SYBR Green
1 448,30 min, X5 H #9540 2T UIH], M40 B DNA

1.2.5 DNA [l 54ifk DL L —2 405 DNA AR I BAR
P47 PCR, 514 2k 16S xDNA V3 X 38 514 (R & “GC”
Je)12V B i 357f; CCTACgggAgeCAgCAg; F i 5181 ( [f]
1.2.3) 0 RWAAZR (S0 pL) : ER#E51H45 1 wl(10 pmol/L) ,
DNA #5# 10 pL, Premix Tag 25 pL, KH B T /K E R E 50
wLs SO 5544 :94 °C .5 min;94 °C 30 5,60 °C .30 5,72 °C .30 s,
30 MR ;72 CHEM S min, HFFF7F PCR =4 alifl i, &
I¥1E W TaKaRa MiniBEST Agarose Gel Extraction kit ver 4. 0 5]
UL AT (TAKARA, AW TEREKIEARRAH) .

1.2.6  T-A GukE Ty 45 5 X W b — 25 T AR 1 4 B
DNA W 9t 47 T-A T [, A B 1 W, PMD 18T Vector 1 i 45
(TaKaRa PMD , A9 TREKEARAR) , PRIECARE %, % T
A AR ) TR 2 BT, W 45 2R 76 NCBI (http://blast.
ncbi. nlm. nih. gov/ Blast) H1 [, X434 .

1.2.7 grirhiz &y i& J] Quantity One % {73 #7
DGGE [ , HAG N 2] ) 2515 &, AR BREAN TR DNA /9 4= &7 2
(S) ;Bio-dap BRAFIH AT Hh A AR AN P8 EC(H) , H S e 4 g i
e 4B L B A N N T B A i

SRR e AT, ] o K 0

F1 RFAMWZAHSRAN KT R

21 51 n PR (B/ 4) JiiE (x £5,d) HAE R (2 £5,8) JEART ] (h) IR/ AT A O™/ 5 E )
FI 4 12 9/3 250.42 £12.95 2271.67 £520.26 2~72 1/11 8/4
poiEd| 12 8/4 246.42 £9.75 2 511.67 +585.77 2-~38 1/11 6/6
EWaRic] x2=0.202 1=0.927 t=-0.972 7Z=-0.691 x2 =0.000 x> =0.686
P14 0.65 0.36 0.35 0.49 1 0.41
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SRHI SPSS 19.0 HEATHEH AT, HHECRRHIEI X 150, 71 ;gﬁﬂ
T GORME B X ¢ A0 R AG3 & [ _
P
2 %% EE 10k ab
2.1 EEABLHMSIER ¥ ol
WEFERTH AL 1y o, O IRAL t o1, 35 48 {3 FefB A, 15 5 ®
168 tDNA PCR-DGGE 45 % (181 1) 333 Quantity One {46 il 0 " ' N !
F FLZL IR v, (2800 bR A St 25 B (S) 40 Bl 4 ~ 13 .
(9.00 £2.83) 10 ~17(12.75 £2.38) (K 2A) , £ F HA %1t _— | Jafil
SERESL(P<0.05) 51, BEFEMEARA S N 11 ~ 17,8 4351k - N (mm PUEEE
(14.00 +1.91)  (14.75 £ 1.76) , 2 R B4 H B X (P > % r
0.05) 51, HHHOZE MEARA A L 045 KL () 40510 1.34 ~2.55 g
(2.12+£0.36) 2.29 ~2.82(2.51 £0.19) , 2= R HLA Gi it i E 1k
(P<0.05, & 2B);t, A2 {Hbr4 H 435 % 2. 38 ~2. 82 e
(2.61 £0.14) 2.38 ~2.81(2.66 0. 13), =R L4 i34 X 0 | |
t

(P>0.05) ;B H BRI (1, % t,) FI 41 5% B0 28 {fi A5 A< S H
YIRS FI 4 S H 3 Giit2: 2 7 (P <0.05) X R4
S H BTG I2¢2 57 (P>0.05),
2.2 EARRABA B A

X1 R sR (9 25 HEAT DO P 45 SR L2 2,4
TGRSR IR AR IR 8 A, KPR
& kv E R R R R T T B R R L > 10% B R34
(3), M HENEE &G Laxt e, HAe FL 4 R4 1
A2 HRAS T & LA 53 30 53. 40% (40. 94% 1, B 43 51H
45.45% 40. 11% ; T 4 20 2E {5 AR AR BERE i 45 18 8 44 A L 45
T 35 5 REZEAR L8, FT 40 t, i 2808 bR 7R v s 1A 8
eI BN, K AT 3R L BEER R AT R Ll ) I e
s AR ST ARSI B RE T 1) LR AT PR REER T IR A BR T R
3AHE 78 FI AL St HRE v, I 280 brAs SR BE B 1T 5 L A7)
AR 19.42% 21.48% , v, B4Rk 23.17% \26.55% .

FI4A t, xHHR4A t,
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E2 FIASWRAZHEEHTUES

[N IESHE S
FAERE s
:2:: IONV/Z RRE )
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FLIRFT A
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XUBEHF ]
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F1 ~F12 R Rt 5 20 12 45047 2 L AR AT A g Bt C1 ~ C12 S a2 12 49 5 A LB ARAT AR 1 80 B3 M1 ~ (12 AR AR R 40 12 4] 47 2
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Fitthis  JPHIKEE (bp) IR hgdles AR (%) G(FLAL/XFPHRAL) v (FT 4L/ X HRA)
1 196 Bifidobacterium breve (%5 SUEFF ) KC160496. 1 100 0/0 1/1
2 196 Enterococcus faecium( Z&pERH ) KF732662. 1 100 1/8 3/8
3 196 Enterobacter hormaechei ( 75 ECJHFT 1) KF551982. 1 100 3/8 4/9
4 197 Enterococcus gallinarum (Z539 i ER ) KF254553. 1 100 7/4 7/10
5 196 Klebsiella pneumoniae ( Jifi ¢ 5 THAA T ) KF008552. 1 100 4/0 3/2
6 196 Lactobacillus helveticus ( Fii+FLFTF ) AB889713.1 100 2/3 5/10
7 197 Uncultured Streptococcus sp. ( o535 BEEER T ) KC675685. 1 100 4/9 12/10
8 197 Uncultured bacterium ( JCHERE IR A ) JQ477950. 1 100 1/3 2/3
9 196 Enterobacter sp. (BT ) KF447409. 1 100 5/4 2/3
10 196 Klebsiella sp. (58 {AH) KF447417. 1 100 7/8 11/7
11 197 Streptococcus sp. (‘BEBREA ) KC675685. 1 100 6/8 11/9
12 196 Klebsiella sp. ( 58 1AH) KF770752. 1 100 5/9 10/11
13 195 Escherichia sp. ( KI5 KF828880. 1 100 7/8 11/11
14 196 Klebsiella pneumoniae (Jiti 48 5T AT ) CP003999. 1 100 2/4 9/6
15 197 Veillonella sp. ( 437 ER 1 ) JQ680196. 1 100 6/7 5/3
16 196 Enterobacter ludwigii ( B1B4E 7 11 ) KF254600. 1 100 2/4 8/10
17 221 Uncultured bacterium ( T35 35 AN ) DQ633851. 1 98 0/2 4/6
18 194 Klebsiella sp. (LR ) JX520154. 1 100 6/8 8/8
19 196 Enterobacter cloacae( 15 7 ) CP006580. 1 100 2/4 4/6
20 196 Klebsiella sp. ( 5 8{AR) JX520152. 1 100 9/10 11/11
21 196 Enterobacter hormaechei ( & [C i ) KF254597. 1 100 1/7 1/0
22 196 Klebsiella sp. ( 5a7E{AHT) KIF835726. 1 100 10/11 12/10
23 176 Uncultured bacterium ( JC 55 IR 40T ) DQ636229. 1 100 0/0 3/0
24 196 Klebsiella pneumoniae ( fifi % 58 F A ) KF726078. 1 100 11/11 10/10
25 196 Klebsiella variicola( ZE RS 53 B FC T ) KC853295.1 100 1/0 0/6
26 196 Coliform bacterium ( KJHAFT) KF418620. 1 100 1/9 7/7
27 196 Uncultured Klebsiella sp. ( LIS FRTEEAATE) KF680978. 1 100 1/0 1/0
%3 RBEREEEFOMEMAM L A AL R B ST M. AR BFSEH T 16S tDNA PCR-
AR FI#( %) mazﬁt?%) x? P FIH(%) Xﬂﬁéﬁll%) X2 P DGGE ?ij( ’ @ji PCR jT i%lﬁﬁﬁﬁ éﬁ}%‘ 165 rDNA
SR 53.40 ‘40. 94 410 0.04 45.45 ‘40. 11 1.00 0.32 H‘E& ,DGGE *ﬁﬁﬁ%x EJ ém_l% E’(J DNA J?ﬁ'l , }'EF:%UHU
Tk R 12.62 18.12 1.38 0.24 11.51 15.82 1.33 0.25 J“?Eﬁ%élﬂ%‘ﬁ;}é,ﬁHETigé}‘Eiﬁﬁ:%%xﬁﬁﬁiﬁzﬁ.ﬂ\iﬂx
HERRT R 9.71 11.41  0.18 0.67 13.94 10.73  0.81 0.37
KGR 7.77 .41 0.9 0.34 10.91 10,17 0.05 0.82 %EE@Z:/@[H_M JESE T A )L g 8 i B 2 R AR
e RE T AT 0.97 3.36 0.64 0.42 5.45 5.08 0.02 0.88 /f/t \éﬂﬂgﬂ}ﬁ&fjj}jﬁ%ﬁ’fho
DGGE 2558w, 78 FL 241 v, W3S FRA Y S H 4
3 Tt XTREZH 1, 0 AR, s A )L R A FL I, B A

RGN 77BN bt (e AN N W IL ) Sy ==K 39 N
SN A T IET A 1000 ~ 1 150 A4S 4H i Fh
RN SR S R R L, U R B R LN Y,
TR Z AT — A~ sh A28 A0 0 RRIR B B, Ho e Al
IR BN AZ A AR i i G IS A7 O =X T st ]
MR A E R R, B 5 AR Y (L
AARHAE ) A 0 Il TR A K T g S
P ) S A, A I g L FTONECH ™ SR 58,
00 feft P A 2o 500 T LA I M 2 N T 32 1R 0 R
% LA BT 1) 10 5 foff P ol A 245 050036 7 R 3 AN T
32, 4R IR F) 4 B M W SR 1], 9 T AR IR NEC
S AT 78100 PR i T AR X 3 A ) LV SR AN TR 52
KA R G EE AN ZIMVE- . 2R, B AvE
WA ILOETF FI B L8 o8 i 2 FE AR Ak e Ho B 245

HERYZAEVERRAR, I 18 R R S AT 5 FLZH o, I Sl AR A
Gl F R AR BN AR RO A, B2E R, RN
[ B T RE R Z R s AW ST s B H it K
(to 2 1), FT 2 W REZH FEAH AR A Z AR BRI K
ke, A 55 36 [ [E 57 A B 5% Be ( NIH) BF 5% 42
U TR IR 3 AR TN Bl R 0 R AL T bk
A, SRS I HE R WoR, FL 2R 800
BRIR S, HEM FL B LA & WA —A~ H &R B 1 2%
BPRAS, & FUIRE 5 0 PP 72

) at AN L (ENES) N 7R M) N 7L R R
J& EEBK T JE T, Forh il S E A e 5 A 4a X
Hi#, 5 Floch fl Schwiertz Z5fF57 2 2 45 1wy 45 1
AL B L A B A8 4k . 5 X REZ AR b, FT 4]
to EFZEAE AR A b 5 B 11 TR T o L 4 ) b 4, A
TR 7 LB R AG, BE R FLARE, i A O 350 e 431
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50T B 25 5 [F) X B2 1 oty ZROEARAS P AT Id 4 Fif
DUHT AT 3 LU BIRRE , DA e AR, v 2 1A v s 1, K
AT IR s T e e i K e b, n] RE S S EURT AR
JURA FLISER R %, BFoE' 2 88 ek &
I g T8 T A PR BE T T 1/AUAT ] (F/B) HefE O,
Pt F/B — 5@ B b nT LS i fgg T8 B 1) 2 A, ol
ARSI ARAGIN R AUAT 1T, USRS BER T A0 P o o]
TRIEB VAl B/ B AT R, BEFE H &40, 5 BE R
[T ECBSE I, T BB 13 2 R A 5% 5 UL i 2B
KUBAF R FLERAT B, i T EAS SE 30 R ) HE RN 7, ik
JCi FOASE; JUFT BT SUBE AT 51 AN FL AT TG HH R AN 7
ATRES PUR IR A O — Sl T e e R B L R
95 JC A ML S R PR 3 3 B0 A TR A 1
SR I g 3 B A2 A8 R DGGE FORA AT LAy
PEL B AR RO R T 1% AR X =Rl
PR R SE B A AR IR B B GO] . AWFFEE R
ARG LU G B SR B 2 T, ok 7 A STk b Ay
W, P A5 ik 25% A, LA E BT EAR,
PN TN

Zi LTk B A LB A 2 RV, SR R
J& LEBUBE I, KBTI AT G BB T L (e
DS FIHEZYIEE R, 16S tDNA PCR-DGGE |~
Z T REEZREET 5T, AT i3 A 22 A AT 2
PRt BT (B2 i T DCGE HoARAL AT LAY H i
o i T A PR R T 1% BOOLE I, AN REXS B 2 Al
TE N B A R BEA T 03 8, ELARAS b o AT bEA
o RE AR A DT L B0 T 2 18] 5 A% 5 J 0 mT LAAE
PESE LR T, 255 q-PCR R B 114 W ) B i 44k 119 2
S, PR 20 TR SR A X A A R R B T REAE
M T AR IR IR AN 52 J L2 id iE BB 7 e, AE AR
PRAEIN K, R iE— 2P & S NEC, i FI 5 NEC i
FRAFE R 5C 2 1 TS
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