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Abstract: Objective To investigate the carrying status and characteristics of Clostridium difficile isolated from infants. Methods
Two hundred and thirty-eight stool specimens were collected from infant younger than 1 year old,that were hospitalized or outpa-
tient from August to November 2015. Immunochromatography targeted GDH and toxin A&.B of C. dif ficile was used for C. dif -
ficile screening,and those positive specimens were inoculated in CDIF and anaerobic culture. C. di f ficile isolates were genotyped
by using slpA sequence typing (slpA ST),and tcdA,tcdB,cdtA and cdtB of C. dif ficile isolates were detected by PCR. Results
Fifty C. dif ficile strains were isolated from 238 stool samples,and the isolated rates of C. di f ficile from < 3 months,3 months to
<6 months,and 6 months to 1 years old groups were 9.3%,17. 6% and 27. 3% (XZ =6.940,P=0. 031<C0. 05) , respectively. 52.
0%(26/50) of the C. dif ficile isolates were toxigenic,and 69. 2% (18/26) toxigenic isolates harbored tcdA -+ tedB-+ cdtA — cdtB
—. Fifty C. dif ficile isolates were genotyped as 11 slpA STs,slpA ST {r-02 and kr-02 were the commonest genotypes in toxigenic
C. dif ficile isolates;however, that was slpA ST xr-03 in non-toxigenic isolates. Conclusion High C. di f ficile carriage is found in
infants younger than 1 year old,and more than half of C. dif ficile isolates are toxigenic. Most of toxigenic isolates harbored toxin A
and B. The genotype of C. dif ficile isolates is different between toxigenic isolates and non-toxigenic isolates.

Key words: Clostridium dif ficile; infant; slpA sequence typing; toxin encoding gene

TR AEAR B PR RIR 2 JAT B R — A S VIR AT SRR T RO RO R B
= PR 25 ST B L O 3 B IE R T 20T R T R 5 R N AR M P T 495 5 R0 AR T 5201 5 AR T L 7 R
Ja o WRAEAR T T KR A, S BORMER AR DS IR H PR AL R AR T g R AR R L T Ak 10040 ~ 3700,
B Dy BRI 98 . 2000 45 DLk, XRAEAR T AH OGP I e i i & XA LAS Bl T L H AT AR S T R S BUR K
2T R E bk RTO27/NAPL/BI 7E R M X 8 R i 0o FE TR 0 XM AR 1 A G o Jak e 1 A AU 2 58 3% i AR

*  EETHE:) KA R EH A RS A8 @ T W 4 (2014A020212703) 5 AR A IR 2 BHIF 3 495 H (A2015142) s TRIINTH 52 % X
BRI H (2014083) s TR T JB i X B 4 J 0 4 BR 7 AR (B2 3 B (20160606173802570)
EERN JHRFE B EEHIN, EENFIRR AR ML, * HEE—EHF. 2 BEMAEE. Email:lexkl@163. com,



+ 1736 - LT A 4 [F

FREK 201757 A% 38 %% 138 Int ] Lab Med,July 2017, Vol. 38,No. 13

5 BRG] G A7 7R B0 R 22 B MR AE R TR 1) AR S BF 50 8 A
Do B AT L AR 0 B LR ME AR R A 485 7 R 0 2 4T 0
AR AL (] IS X 23 1 ) Y T R AT 2 TR ) R 2R R R TR AR T
Sr AT H oy TR T A S B A A SE

1 MREFE

11 b degE 2015 48 8—11 H AR E B sl 1129897 #Y
LA bR A 238 £y . BILAFWR A N A= 2] 12 A, H i
ERY 6 AN H

1.2 U515 Mastercycler nexus PCR Y (7 & Eppen-
dorf) \Centrifuge 5424 & ¥ & .0 HL (£ E Eppendorf) \MK 2000
T2 R AL (WL N S AL AR A B B DY Y-6C 7K - H Yk A
ExtR—) UVP BEBO R R 4 (GEE UVP) ABI 3500Dx il
AL (€ E Thermo Fisher), C. Diff Quik Chek Complete (3£
E Alere),CDIF - #g (¥ [E bioMérieux) . K & & 4 4% (B H
bioMeérieux) \Ezup #2411 2 P 20 DNA i 38 34 7 & (B A=
T.) . TransStart FastPfu DNA Polymerase (4t 5t 4 = 4 #)) .
100~2 000 bp DNA ladder( kK i% Takara) ,BigDye Terminator
(version 3. 1) cycle sequencing kit(3&[E Thermo Fisher) ,

1.3 K

L3.1 ORXEMR WG A %R )Z A ik (C. Diff Quik Chek
Complete) i #r B JLFE AR A o (1% X E#R 147 45 20 R it &0 6 e
(GDH)I#E 2 ASBCTOX) , #AF 4 B4 50 BE W 43 . A
L VEH BE GDH Fl TOX AL — BH 4 18 2 3R HE 12 14 )
PR

1.3.2 Wtk &ML Wb Ak i 2R A 0.3 g
B 300 pll, &5 1L i oK ZWE R ZVIR A, IR CE 1 h,
3 200X g B0 5 min. 7 B3 BOUCIE 10 pL #E#F CDIF
B, B 37 CIREHE IR 48~72 h, Py ICR (0 it R TR] 5 017 20 147 %
JE » A B 28 SR A 16S BRI )Y .

1.3.3 RMEM A HRAZ IR IR W CDIF VA gk 1~5 4
B MBI T 200 pl 53 7AW 2 FoK R T Ezup FER 20
Tk 5 2 DNA il $235800) & (i A2 00O SRR T8 DNA #2145
WA L] A AT .

1.3.4 FHE AM BGEIERE tedA . tedB Fl —JC 7 K g 5 F:
ctdA ctdB £zl PCR S RifA Ry 20 pl 438 5X G2 0Pl
4 pL. B/ U519 (10 pmol/L) 45 1 uL.dNTP(2. 5 mmol/L)
1.0 pL.FastPfu DNA Polymerase (5 U/pL) 0.2 uL DNA #i
M1 pL I JE s FAE 90K 11.8 pL, PCR #&#)F .95 C X
2 min;94 C X 30 5,58 C X1 min,72 °C X1 min, 3k 35 {~§#;
72 "CHEAf 5 min, PCR ™ # Kzl : JX 5 I PCR ™, 1. 5% 3
NEHEEEIE 150 V Bk 20 min, B IS4 W 3CHk[4].

1.3.5 B@E 4R SR 4 BUR A slpA I v 43 B4 J5 12: CsIpA
ST, PCR 2B K 5 4 25 ulo 185 55 L 5.0 ul.
E/F U514 (10 pmol/L) 4 1 wL dNTP (2.5 mmol/L) 2 pL.
FastPfu DNA Polymerase (5 U/pL) 0. 25 pL.DNA £ Ay 2
pLo B JE Moy FAEW) 2 oK 18,75 pL, PCREJF AT 95 C
2 min; 94 C 1 min,50 C 1 min,72°C 2 min, 3k 35 NG ;72
CHEAH 5 min, PCR =AM B 5 uL PCR =4, 1. 5% B g
BHEEIE 150 V HEPK 20 min, HE Y . R A ABI 3500Dx il /37
A, ) £ 34 7 4 BigDye Terminator (version 3. 1) cycle sequen-
cing kit,

1.4 Sil2:4bH SR A SPSS19. 0 @4 Hr . i BoR B

BRI LR o R R, P<T0. 05 B2 R A HH R X,
2 & S

2.1 R MEAR TE W) O RO DA AR BE SRAF L0 238 My EAEARAS, g
JEHT R R W0 BH AR B9 3 76 5 BH P AR AR CDIF S A gk
TPRER IR, B R0 Th 56 Bk, 2 16S P %2, i % 8 R
MERRTE 50 Bk, 238 M3 BE AR MEMR TR TR 9 22 B 21, 00
B JLER /T <3 H.3~<<6 A6 AE 1% 34,0 iR
MERR T 11 43 B R B L LAR S K &2 BB 3 (o =6. 940, P=
0.031<C0.05), W#* 1,

* 1 TERABBILRERESBTEKRSHBR

H i S G ARAERR B [n (20D ]
<3 H 43 4(9.3)
3~<6 A 74 13(17.6)
6~12 H 121 33(27.3)

TE: " R S 4L H . 42 =6. 940, P=0.031<00. 05,

2.2 RMEREE S FIREIE 50 PROE ER T B, 26 B
(52.0%) R = Bibk , Horp 8 #k(16.0%,8/50) R ZE A 4ifd 5
A tedA BIME #E % B 4 2L tedB FH 1 (tedA—tedB+) .18
W (36.0% ,18/50) K tedA tedB ¥ Jy B (ted A+ tedB+) 550
MRE —CTE Z 40 3 B cdtA, cdtB 20 T M, 5L P 4y 00 45 B
R, 50 BRRMERR T 43y 11 b slpA ST B, =3 bk v, e i
LA slpA ST fr-02 #l kr-02, & 5 30. 8% (8/26) 5 Ik 7= & bk
o I WL R sIpA ST xr-03, 15 50. 0% (12/24) , Hk Hy
serogroup D, 7= 8Bk H, 8 Bk slpA ST fr-02 B Kk I 5 & i 15
FH IR tedA— tedB+ cdtA—cdtB—, 1M 55 4p 18 ¥k
ted A+ tedB+cdtA— cdtB— B bW 4L & 6 Fff slpA ST #, i,
=2,
*2 RERFEANRMSEHFBERETER

S P 7R
(sIpA ST tedA—tedB+  tedAttedB+  AEEEREC AIF
cdtA—cdtB— cdtA—cdtB—

fr-02 8 0 1 9
gcll-01 0 1 0 1
gr-03 0 2 0 2
hr-01 0 2 3 5
kr-02 0 8 0 8
0g39-01 0 2 0 2
xr-03 0 3 12 15
nc0930-01 0 0 1 1
kr-02 0 0 1 1
serogroup D 0 0 5 5
serogroup | 0 0 1 1
&t 8 18 24 50

TE 320K B AR 19 35 2% 4 5 3 8 85l 5 500 ted A — tedB— cdtA —
cdtB— .

3 3t it

AR AR T2 — A R BOR T )2 0 A TR BT L R A 3)
YR FEAE D o ABETR B 1 8 B LARXERR B A9 8 1R o) B



[rfedn B 4075 2017 48 7 A % 38 %% 13 # Int J Lab Med,July 2017, Vol. 38,No. 13

. 1737 -

9 21.0%, 5 Tian 5550 (4 2 38 A6 0L, 3 — 25 50 40F T 22 45 L By
BRAMERASETREX L. ANRERA . N T 3 Atk
B B L AR P o SR HE AR TR Y 3 B R IR A S 92, 004 (46/50)
TV B A 3 AHIEE 1% 12 L . 2 W1 TR e 42 T 76 22
JUPR P B8 T — 7 B IR] L 3 8 B 3 AN H R A
& . Rousseau 7 il .2~6 H.7~9 Hf1 10~12 H % JL3E
SERR T A 5 HT 2R 20 Bl Ol 369667 96,75 %0 , 15 K 5L PR Bl
JLA W LTI AR O 456 5 H — 80 BARAR R & A
B LR AR A I G 1 38 1 A AR T Y A1 AHLIX R AR S TSR TR
ENGEP P

2% 30X 4 B EI M 50 B AR MEAR T AT 4 T RRAE B 5T & B
48. 0% N AEF= Rk .52, 020 1 B8 Bk b 7= 3 bk, 7= B AR L 41 g I
F Tian & IR (77.8%,7/9) . fHE T Rousseau % iy
T (26.9%,7/26), 26 ¥EFEEEAE T, 69. 2% (18/26) [ i 7= 3%
% A B(tedA+tedB+),30. 8% (8/26) H =32 B ffi A= 5
% AltedA—tedB+) . 3% — [ ] 5 25 524 40 f1 Huang %0
R TE 1 B A3 B R A 2 L 2R B S B0 G R AR T R
[ =R AR B A

A ZEAEF R SIpA ST Jy vk X B bk 2R AT B 8 43 2
S5 WOR 50 BRI R 434 11 FhslpA ST AL, £ 3 7= 3 #k F0 7=
TERR ] MR IR R R AFAE I B 22 5. B Rk L slpA ST
xr-03 3, (5 Hoik 50. 0% (15/24) s P2 B Ak W L) slpA ST fr-02
(8 )M kr-02 (8 ¥f) N . B & & b ik 61. 5% (16/26),
Cheng ZEMV 438, sIpA ST fr-01 1 kr-03 ¥4 H i 3 [ ¥ A 142
BRI B M RAT SN A, X — B G R WL R N 1
7 1 TR AR T 1T A A T B R M TR R e 1 — A TR
WL AE L v Py VR T T P A 0 BB TR M AR R

BEAN A SO AT T R X AR B 3 R A S R A g A 3 R G
ZLRIFFMR I A 7 A slpA ST 8, Hivh 6 Fpy 55 2 410
HE W E LA tedA+ tedB+ cdtA—cdtB—, HF slpA ST
fr-02 3 — 7 f1 B 22 250 ) 3 R B4R L O ted A— ted B+ cdtA
—cdtB— AR PRI 9 Bk sIpA ST r-02 1A 8 H )R X
— A 2, X A% BE AR B S RTO17, LA 9 A 5¢ 2 1E  /n
RTO017 ¥4 tedA—tedB+cdtA—cdtB—""1 AU R 5 2
— 30, R AR R R TR M T A R

B ARSI 1 % 0 B LB R A R AR T 4
R, Hoad P AR N = E A L 7 B ik A 32 S R 5 3R ) H AT AR
N R T TR 2 o IV 3 DR R — 5, 6 T L] R AR Sy R AR T
BT T PR O AR

S ik

C1] 2% . 7 —5. WAMERR TR Y 19 AT R 00 12 3R i
& e 515 K. ,2010,23(1) : 1007-8134.
[2] Miyajima F, Roberts P, Swale A, et al. Characterisation

LT,

and carriage ratio of Clostridium difficile strains isolated
from a community-dwelling elderly population in the U-
nited Kingdom[]J]. PLoS One,2011,6(8) :¢22804.

[3] Kubota H,Makino H,Gawad A,et al. Longitudinal inves-
tigation of carriage rates, counts, and genotypes of toxi-
genic clostridium difficile in early infancy[ J]. Appl Envi-
ron Microbiol,2016,82(19) :5806-5814.

(4] W oemk, 400, BTG . 55 = R MERR T 1 B IR 2 A
Ty RS S DR [T ] [ B 4G 36 PR 2 2% 35, 2015, 35(8)
1673-4130.

(5] BNV, M sobk, B R4 5. BE78 v BT 25 i AR XEAR 1 2

TR A BB ST A I R BE D 4y BT DL rp AR e i Ak A
2015,33(5):1000-6680.

[6] Tian TT,Zhao JH, Yang J,et al. Molecular characteriza-
tion of clostridium difficile isolates from human subjects
and the environment [ J ]. PLoS One, 2016, 11 (3):
e0151964.

[7] Rousseau C, Poilane I, De Pontual LA, et al. Clostridium
difficile carriage in healthy infants in the community: a
potential reservoir for pathogenic strains[]J]. Clin Infect
Dis,2012,55(9):1209-1215.

[8] TEEAE,HPHRU VLA, 45, B P I e X E #2187 11 7 3% A
&@%Wﬁ’_ﬂﬁﬁ%[l]. B 5 38 R 2 2 4l CBE 2 1D
2012,32(11):1674-8115.

[9] Huang H,Wu S, Wang M. et al. Clostridium difficile in-
fections in a Shanghai hospital: antimicrobial resistance,
toxin profiles and ribotypes[J]. Int J Antimicrob Agents,
2009,33(4) :339-342.

[10] Cheng JW, Xiao M, Kudinha T,et al. Molecular epidemi-
ology and antimicrobial susceptibility of Clostridium diffi-
cile isolates from a university teaching hospital in China
[J7. Front Microbiol,2016,7(1) :1621.

USRS H O :2017-03-01 &[] H 151 :2017-05-02)

(45 1734 5D

(7] XA 500 - W) T 45 Bty DR A L e R BRI 2h
AE DR AT # IK 0L 1y 07 A 2 9 hTSH YME A Sz [T ], Ebrks
PR 2E 7475 ,2015,36(15) :2193-2196.

(8] BEWeMe, £ 3. B g, 5. FR = 2015 407 A4 JL it £& X
o 075 45 8 b DB A IR 2 [T 1. i R AR 3 2 . 2016, 34 (9)
706-709.

(O XUAEHR - v R0 ot o e 45 57 3 3t X7 A= )L 4 T3 i S A
A UME AT R (T o E LA 5 e 2R K. 2016.24(9)
69-70.

L10] B, 24 EHr A LR I i A 55 3 = = 0] BT 9% 5 4F [
JosEC) . A A S a4 g . 2015,23(8) 1 87-88.

C11] EEE. R R R AR LML 3 . deat: ART
A R AL, 2014,

[12] ZRPH, B RUR, £ 5%, 55, 2015 4 4 [ it PR A% 3% 5T & 48 A
FE AP ETEA L] ] AR 5 PR 2 4= 7, 2016,39(6) 1 433~
437.

(i B #7:2017-02-24 &8 H 19 .2017-04-24)



