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ILERBRENERE 1 KBS TRELHG=HE)E B-/N BEE B 2
ISP

Hh R AR AR R BOR, ERF (RVIERIREIR L EEE R, R D] 650000)

[(HE] B ARILEREGETNE | £ELSTARRRE =X # B-ABHH(ESBLs) AW eyt X M, Fik. KA PCR %
A 60 A~ ESBLs &3 AL B R A A 60 #k 7~ ESBLs 5 60 #k3F &~ ESBLs £ H [ E2 A8 LB Aom [ £2E65F
SmE ek AR L ESBLs AR X A, R IUHIGEAR S ESBLs SR H w25 A B oA v CTX-M B % % 0.(85.0% ),
Hokh TEM-1 #(50.0% ), = ESBL B4k B 5% 5 H oLt CTX-M & 3% % 1.(56.7% ) , 2k % TEM-1+CTX-M % (20.0% )
Fa TEM-1 A (20.0% ) , /= ESBLs #=3E = ESBLs B4k P 1 £ 0By 38 Fa b4 2 %) 4 55 41 (91.7% ) F= 15 #1(25.0% ) , a4
AT kRIS ZF A AT FENL(P<0.01) , Bor I £85F4i2 5 ESBLs A A 48X (R=0.67,P<0.01); [ £%4&F T
PR MR RS T I LB TR Ak, ESTREARSIRAIYE Ei%kiﬁ‘ivx&iﬁf%ﬂ%Wuﬂwkﬁiﬁ&ﬁ% %
# % 84.3% 58.6% #7 90.0% , &5 ILE AL = ESBLs ER AT | £ ESFHFEVEZH TR ESBLs Ak, 27L&
FyERE | £545F 5 ESBLs AR Z 19 F /£ F g # 1,

[REBIA] BoF ;w25 MW )LE AT & B- N B IkE

[ PB4 2£S]R378.99 [ SCERFRIRAD 1A [ X & %5 ]11672-108X(2016)02-0001-05

Correlation with ESBLs Genes and Class I Integron of Shigella Spp. in Children

Jiang Hongchao, Kui Liyue, Huang Hailin, Su Min, Fan Mao, Wang Aiping ( Children’ s Hospital Affiliated to Kunming
Medical University, Yunnan Kunming 650000, China)

[ Abstract] Objective: To study the correlation with ESBLs genes and class | integron of Shigella spp. in children. Methods: PCR was
used for detections of ESBLs genotyping in the 60 strains ESBLs-producing Shigella spp. and class | integrase gene in the 60 strains
ESBLs-producing Shigella spp. and 60 strains of non-ESBLs producing Shigella spp. . The relationship between class I integron and
drug resistance, the relationship between class [ integron and ESBLs genes were analyzed. Results: The most common genotype of
ESBLs-producing Shigella spp. in pediatrics was CTX-M (85.0% ), followed by TEM-1 (50.0% ). The predominant distribution of
genotype in ESBLs-producing strains was CTX-M (56.7% ) , followed by TEM-1+CTX-M (20.0% ) and TEM-1 (20.0% ). Class [
integrase gene detected in ESBLs-producing and non-ESBLs-producing strain were 55 cases (91. 7% ) and 15 cases (25. 0% )
separately, the difference was statistically significant ( P<0.01). Expression of class I integron highly correlated with ESBLs gene (R=
0.67, P<0.01). Drug resistance in class I integron positive strains were significantly higher than in class I integron negative strains,
especially in ciprofloxacin, levofloxacin and sulfamethoxazole (84.3% , 58.6% and 90.0% ). Conclusion: The distribution of class [
integron in ESBLs-producing Shigella spp. which children infected is significantly higher than that in non-ESBLs-producing strains, it is
rational that class | integron highly correlate with strong drug resistance in ESBLs-producing strains.

[ Keywords | integron; drug resistant gene; children; extended-spectrum B-lactamases
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1.2 7%

B AT bR A 8 By I R T SS 53R LN 27 B
LG FRIE 37 CEF 24 ~72 h, RSHEE AW H IR
(BioMerieux) VITEK 32 4= A sl flt /£ 91 70 Ar R Ge 17 40
PR RE R FH 22 M A W i 9F 55 T 2244 12 W 0 42 1L 37
Ko 5 i B DR i v T A B R R A vk Ay RL R A2
[F]— FB L 28 B0k R A 855 57 4K ) B B bk s, AR 1 BRI
B, N CLSI-2010 i 7% 9 4% R 9 #I vk 0 1% 7 ESBLs
B B KGR 7 ATCC25922 Ffiti 4 v 56 10
P ATCC700603 ., > FH 181 FE % Hiu N 24 0K I Al 2R 4 7 24
SEYG 4 HE CLST HEFE (bR A 32 45

PCR F 24 iR #1751 ¥ : 2xtaq PCR Master Mix
(KT201) , g 7 KARAE AR (b aT) 41 BR 22 7l ; DNA
Marker ) H TIANGEN Marker II (MD102) ; C1000 %! PCR
A% ( Thermol cycle, America) ; BioRad Gel Doc 2000TM %
LIREBEIE A TN 0T R 55, ESBLs S KL Al 1 28804
THRABEFEHF I 4 X PCR 51912 % CHk[ 7], blaTEM
JFA) A7 B J01749, Tt 9 3 7= U1 K B R 822 bp;
BlaSHV J55I £ B 5 AF124984 , Fii 114 34 7= 4y K B
862 bp; CTX-M COMMON Fiii 4" 34 7= ¥ K i A 544 bp;
Intl T34 7= P14 B 280 bp.,

TAAZL A vk ) % DNA BEAR T -20 C iCE & H .
PCR W 1K 2 3 ] 25 wl, S236 413 W5 % SOk
[7]. PCR=¥JF 1.5% W3 E M BE I 80 V HLYK, Gel
Doc 2000 ™ BEHE AR 53 M R GE 53 M FIWT S5 3, PCR 473
PGS I 3T 2% I Invitrogen™ A W H AR A R S 7
WY, %5 NCBI M35 gE47 79043 B
1.3 %% 5%

Vi FH SPSS13. 0 SEit4K 44, F i) L 55 R DU A% 2 x°
K AH I 23 % Pearson FHC 2250, P<0.05 2
SAEGIERE L,

2 HR

2.1 ERARAHES>A

60 i ESBLs 751 1 Jm B e i B L rh 55 35 i, %
25 ), Al e A ~14 2 Hi e M H ~1 %k 12 i,
S1 B ~3%210],>53% ~6% 160,56 % ~14 % 11
B, L6 Z LN /NLEZ, fi 81.7% , A7 ESBLs &
PR B ) 8L 60 i, Ho v 85 33 i, 4 27 i, AR
5AH~15%  HibsAH ~1% 116,51 % ~3 %
20 9] ,>3 % ~6 % 20 4] ,>6 % ~15 % 9 5], LA 6 % K VA
T/ANLEZ, 4 85.0% , X FiR BB 1T ESBLs %
FELER IR,
2.2 ESBLs M2 b AT 8 69 f 25 e ] 25 R

X120 RGBT H HUAS MR 25 Wit 25 53 AT
GERR 2, Mt 25 AT 4 R R, ESBLs FH M4 5 B P
XKV K AABENT Sk A E | Sk IR ER/&F [ |

WK PG AR/t s 2L 41 S5 1 24 56 L 4 25 A Gi 2R i X
(P<0.05), 7= ESBLs &% bR T X450 %T B PN IEH 25
PrA R 2558, 38 X s i Wi A 25 ) RNV B (83.3% ) |
AU L (76. 7% ) VLSS 5ttt i FH ek (86. 7% ) Thit
2RI A R 22 A Gt B L (P<0.05)

£ 1 FESBLs PFEMEIRE A ESBLs BBEEBRENS % 4(%)

WS ESBLs PHYES AL ESBLs FATESE B AL
i B T 35(58.3) 38(63.3)
RN EB 16(26.7) 18(30.0)
i P R PR 6(10.0) 3(5.0)
SRR AR TR 3(5.0) 1(1.7)
&1 60(100) 60(100)
#F2 3t ESBLs FRMER AR SR E b
16 T E 25 I 25 5 47 Bl % )
5 ESBLs(+)  ESBLs(-) X
ESH (60 f) (60 i) air ¥ g
ORI 58(96.7)  48(80.0) 106(88.3) 8.1  <0.05
P il 55(91.7) 22(36.7)  77(64.2) 39.4 <0.05
St fl 38(63.3) 14(23.3)  52(43.3) 19.5 <0.05
Skt 55(91.7) 30(50.0)  85(70.8) 25.2 <0.05
kA G 35(58.3) 8(13.3)  43(35.8) 26.4 <0.05
SAIRAR 54(90.0) 15(25.0)  69(57.5) 51.8 <0.05
SANRE/ G 30(50.0) 11(18.3)  41(34.2) 13.4 <0.05
WRHL P4 bk 58(96.7) 42(70.0)  100(83.3) 15.4 <0.05
WRALVGAR/ M LI 31(51.7) 12(20.0)  43(35.8) 13.1 <0.05
FERDE 46(76.7) 13(21.7)  59(49.2) 36.3 <0.05
HHY AR 50(83.3) 31(51.7)  81(67.5) 13.7 <0.05
SN+ 52(86.7)  45(75.0)  97(80.8) 2.1 >0.05
At 48(80.0) 38(63.3)  86(71.7) 4.1 <0.05
Ddiveie) 0(0) 0(0) 0(0)
EL T 0(0) 0(0) 0(0)
277 e TR e 52(86.7)  42(70.0)  94(78.3) 4.9 <0.05

2.3 FESBLs EHHAGEA RSB ES T

X 60 iy ESBLs AR BEHEAT T B AL B 1A 1)
WAL A8 (% 3) , LA K& SHV-1 . CTX-M F1 TEM-1 %t
R fTEN (£ 4), RUHIXJLEIG K™ ESBLs &
PR LL CTX-M Bl B £ W (85.0% ) , H: ¥k & TEM-1 #Y
(50.0% ), 7= ESBL ¥ 3 K 43 4 43 4 1% &5 LA CTX-M
IR W.(56.7% ) , ¥k~ TEM-1+CTX-M %! (20.0% )
Al TEM-1 74 (20.0% ) , @it %F PCR BHE: 257 7= 4 [l
alifk, Wy FE R B 3 4 B B A 45 L BH 45 Skl 1R
GIFA /NI DCRD, DL 1 R 2 E 3

%3 60 ¥k~ ESBLs 53 HE PCR ¥ ML HBILER

H [N 1 PCR 43 B 20 1k FAPESR/ %
TEM-1 30 50.0
CTX-M 51 85.0
SHV-1 9 15.0
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R4 60 #k" ESBLs BEE S B HFHIER

BEPH 431 RGBT PR P4/ %
TEM-1 12 20.0
CTX-M 34 56.7
SHV-1 3 5.0
TEM-1+CTX-M 12 20.0
TEM-1+SHV-1 1 1.6
TEM-1+CTX-M+SHV-1 5 8.3
M 1 2 3 4 5 6 7 8 9

1200 by|

900 bp

700 bp

-
500 bp

300 bp

100 bp

11::M B DNA 43 Fihrife 5 P HE (ATCC25922) 1 A FHAE RS
% (ATCC700603) ,2.3 4.7.8.9 4 CTX-M PCR ¥ 5 Bt (544 bp) ,—
4 CTX-M PCR 4% 1 Bt (544 bp) .

Bl 1 CTX-M PCR F=4E ik &

1200 bp

900 bp
—

700 bp

500 bp

300 bp

100 bp

1M 2}y DNA 43-FHhrifE, 8 S (11 % B ( ATCC25922) ,1 Sy FHMEXT
& ( ATCC700603) ,2.3.4.5.6.7.9 & SHV-1 PCR #"3 5 Bt (862 bp) ,
—>4 SHV-1 PCR #"#4 /Bt (862 bp) .
2 SHV-1 PCR F=4# 8 ik E
M 1 2 3 4 5 6 7 8 9

1200 bp
900 bp

o

—
700 bp

500 bp

300 bp

100 bp

4 :M 24 DNA 43T hRE,9 R BT B (ATCC25922) , 1 S BHAHEXT
M8 ( ATCC700603) ,2 .3 .4 .8 4 TEM-1 PCR ¥4 /5 Bt (822 bp) ,— N
TEM-1 PCR ¥ 3% J5Bt (822 bp) .

B3 TEM-1 PCR F=#j ik E

2.4 7 ESBLs &R A | 2 558538 B & X AR AT 25 1
LEAF £ &

H5 LR 5E i ESBLs %55 FAG I B4 120 Ak JL 2 58
PRURLEIEAT | 23 ARG IE R 35, LI 45 R WL 1K 4 %
5. 28 AEEIEN (Intl) PCR 724 F BRI 5 1 A
54280 bp(El 4) IF HiFE)F 51 5 1 G+ H Bt
B, 12884 FHMEE (70 #k) S5B1EE (50 £k ) X &
PR S qamefs Sk Afbng Sk A URER &7 30 R H7 PG
G VN N N T S A 2l I S 2 = S = N
(P<0.05) B0 T 2834 BHPE B8 bR I 25 B 2 i 1 1
RS TIAEREE, EAEZRNE, [ REA TN
EREEE TR RXT B N MERE I S B R 2540, i R
X s i R S 2 W IR N U AL (84 3% ) M ZE S V) B
(58.6% ) Lh Je 52 Ty Ttk e FH R 4t (190. 0% ) B 1y 1Y) T 245
AU R B EFAGRITFE X (P<0.05)

M 1 2 3 4 B 6 7 8 9

1200 bp

900 bp
700 bp

500 bp

300 bp
—

100 bp

13 :M 24 DNA 43 FimbrifE, 2 g BIPEXT B (ATCC25922) ,1 SN BHH XS
W (ATCC700603) ,4 ~9 Ay T 2585 F PCR 4715 Bt (280 bp) ,—H
I 28841 PCR ¥#4 A Bt (280 bp) .
B4 | #£EE8 PCR=YHEKE

x5 | EXESTFRESHESHEEYN

PLE R T 25 1% 5 4 (%)

. [ KBEF 1HEEAT X
WEED mwoow)  mmcow o0 X P
LR LT 68(97.1) 38(76.0)  106(88.3) 12.7 <0.05
Sk AtUmEy 64(91.4) 13(26.0)  77(64.2) 54.3 <0.05
Stz 38(54.3) 14(28.0)  52(43.3) 8.2 <0.05
S LHEIS 63(90.0) 22(44.0)  85(70.8) 29.8 <0.05
At fi5 36(51.4) 7(14.0)  43(35.8) 17.7 <0.05
S AR R 51(72.9) 18(36.0)  69(57.5) 16.2 <0.05
A WRER/ &7 L3 35(50.0) 6(12.0)  41(34.2) 18.7 <0.05
WAL P 65(92.9) 35(70.0)  100(83.3) 10.9 <0.05
WRPEA/fBRR LA 33(47.1) 10(20.0)  43(35.8) 9.3 <0.05
FRRDE 41(58.6) 18(36.0)  59(49.2) 5.5 <0.05
2N 59(84.3) 22(44.0)  81(67.5) 21.5 <0.05
KRR 59(84.3) 38(76.0)  97(80.8) 1.29 >0.05
At 62(88.6) 24(48.0)  86(71.7) 23.6 <0.05
T 0(0) 0(0) 0(0) 0 >0.05
EZ 20 0(0) 0(0) 0(0) 0 >0.05
57 B e 63(90.0) 31(62.0)  94(78.3) 13.5 <0.05
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2.5 | R#EALF £ FESBLs#e R~ ESBLs ) #k 04 #
L

1E 60 Bk ESBLs B H 55 #k T 2884 T 5K 0 FH
PECBHPER N 91.7% ) ,5 #k T A F 1K A AYE i
FEANT™ ESBLs 19 60 MEEB T 15 #k 1 2886 F RN
FHME(25.0% ) ,45 ¥k | 288G F RN P, P4 L
BESAGITFE X (¥ =54.9,P<0.01) , H - #% HH
AHEME(R=0.67,P<0.01)
3 itig
3.1 JL% ESBLs AP B M EAT 8wt 25 b 547

ESBLs j&—2KA0/K ) 1S 5 2 5 AR ER
R BRI - PR B i 2 BT AR 2 B- PN Tk e A, T 6 5 il
WTEA B-P B BT A A7 A 55 N REAE AT (AXTRR T
BEIRIE SRER MM R gUR, B, EAMRE W
BB P ESBLs FUPHYEZR N 0. 11% ~3.27% , 4 FHAIK
AT N X ESBLs 75 B B LA — & REAS A
FERIAA WL R Bk A4S B B, HLARGE
P BHME SRR 4. 4% ~26.2% , FRBEMEI ST 7R ,2010-
2013 47" ESBLs i 8% 1 147 34 2%k 38. 8% , i i
FU LA BERRGE , TR A . (1) M i i 2
Pk RAE LB 25 % 1L, U S ik
R L E A N R T e IE LR R, S35
JURHIE R R BT A R DL B-IN BRSSP AE R o & Foh o
AR ALTR F B A S T LR R IR T
B REME . (2) RWATTILEER N =9 H %)L
HEPHERE , HAHE ST 0 B LR R E 8 — RSk i
R, HELR, LERAMIRIT 25, 5 $ 3
I B =R R AL K

ARG it 24 PEAG I 485 R (7R | 7 ESBLs 3 B 1 X 26
ARSI R (AT SkAufbne Sk AIIRER ) 5 U 1L
SLALRER (ARG ) S B0 BN IS e A = (i
) AT 25 5 501 i A P ESBLs Wbk, 22 7 A Gl
SR X AR ESBLs A7 AR R B R ) Sk A TR R
HER B IR YA R 2 A R, MRS CLST Y
Het7 , — ELRAIA M 7= ESBLs B bk, I ALl % BT 09 75 2%
B S AR I M A e i 2, R = 2R 2 W AN
17T 7= ESBLs GG IRIGYY . [RIAS, 7™ ESBLs &
BEXEE B-H BRI AE R ANV B RS 2526
IR R F A ESBLs B, iX S 1 F 7 ESBLs BRETE
A [ 48 A ok s I 2 RS 5 2 A AR AT 24
Fe PR A H HA 2 254 r LA LEE IR Y 7 ESBLs B
PITRYT ORI IR b — K

{EAR R, 7 ESBLs ik B8 B8 0T Sk 6 WR 7 | DR 32 75 Ak
(TR 24 2243 51 K 90. 0% F1 96. 7% |, Timi ok 25 i 90 1) 551] £1%)
A2 A TS AR VR L/ T T4 R G AR/t nale £ L (1% TS 25 5%
43908 50. 0% F151. 7% |, J5 4 5a0 & 3% T R, W
(B - PN TG e 0 o) 351 %) T P 484 5 T i A BT BRI P i
ESBLs 7554 B fURR M A 4y i e AR 2 oM B 7 B O 28 Pk
R R rg MR K , B HUBCR I 100% ., HIE,

X T ESBLs 36 B AR, WTAR 4R I Al 0L A1 2
AR B B I K 90 0 9 2 45 ) s
TR (7307 4 T T L4 P 75 50
., AP ESBLs 35 WA 1 05 45 56 LAY B R
P LT 00 B R 38 S

3.2 = ESBLs &0 H 3 A B M BB B 5 A fo - A0

7= ESBLs B S AR AT , 15l AN [R] [ 5 R i [X
NP R ARSI URTE], 4T A9 ESBLs 2 B AL i
FAEZES . &M X IRATH CTX-M Bt A7 B A [\], A
E  CTX-M-22 . CTX-M-31ike . CTX-M-13 . CTX-M-14 FI
CTX-M-19"")  CTX-M % ESBLs f5 32 B 4 7 5 2 v
IR S FRE N | AN RE 45 7™ ESBLs a8 B AT Sk f e fis
) LT 2 R BUARW) & . ABFRZE R R, L G K LA
CTX-M Rl £ U (85.0% ) , H¥k iy TEM-1 %1 (50.0% )
7 ESBL T Ak 55 K 43 84 43 A 4% B0 DL CTX-M #4220
(56.7% ) , H¥k } TEM-1+CTX-M %1 (20.0% ) F1 TEM-1
H(20.0% ) , BT CTX-M BI7E 7 Hi X 37 4T ) ESBLs
F R G = S A

CTX-M Y ESBLs 19 3 ZRF SUZ K 4> CTX-M B fify
Xif Sk FUWE 5 10 7K A 6 kI v TSk A e . H AT R 248k
22NN, CTX-M HY ESBLs FE R 1] B i 54 1 A Y {6
VREERS B ORI 30 Jof Johr (o FL T 25 P45 A T2 A6 46
CTX-M %Y ESBLs 4t Bt W 25 W 0 #2585 SHV #! TEM
RUANTE] VR YT TR 25 ) i PRt A7 A 22 57, R, 24 201
JingiE JLE CTX-M %Y ESBLs A2 V5 £ 3% K if 7 55 8 1)
WFoE.,

3.3 EWABAR>BER] XESTOA A HAALNR
57

#4 T (integrons , In ) S48 HC L6 it 245 3 K 57 F 0 57,
AN A G 1) Jo A B8 A~ 1) ] — o7 B b | 3 4 e R) 74 a
(49 77 51 EL A REAL P B o) P 1 T 02— B8 Bl 1
FHTTIF, I K HoA 4 4 DNA 4 J01F (DNA integra-
tion elements) . H #R3E H &L S HE LA DNA 551 () A [6) E
i HilC & k30 32 R [E s G IE A, Horp 5
P TN 2B VIR ORI 2 1 ~ 28, Horp [ 288 &1
5a i UN

VAR SARE TR RS 1 5 2 EHil 25 A
R EE H AT E WA BB R A ORI R D,
Iversen J %' E 150 HRAEDIB AR 1T 20 #R oA 1 2K
ET,BE T oxal  dfrA | orfF L aadA 4 PNIER &
H i R [ 288G TR A0E R RN S5 A
R, I H T RBAE TR RB B E R

ASC Intl 373G 45 K BHA%E R AR A 70 41 (BH A
58.3% ) o Wi AT 2590 245 14 43 B A B Intl B4 P
iRy SOR R = Nty NSO i S R ) R 0
WIR B/ 7 T 3H R PG bR/ At mae [ 3 55 13 b A= 2K it 24
RILBRZERAGIT 2 X (P<0.05) , BV R 43 5 &
BRI A | RS TXF B NBE TR R e
I KRR A: R AT 25077 A T W S s e
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JLEE ™ ESBLs &3 i P I & F 4571 R (91. 7% )
7T ESBLs BAPERI#R (25.0% ) . 1 KBS THYE
BB A = ESBLs AR Z A7 AR B A SCE B T 285
T IHPEE PR th 4 R 2 80™ ESBLs, W T 4HE AT B N
Tk e 5 bt A 2 2538 A7 Hofth 22 O v A ML T A B
ESBLs SRR T 1 238 G & 09— 43 v 75 1
— TR

S Xk
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