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Abstract: One NDM-1-Producing Escherichia coli strain, designated as E120413, was isolated
from a clinical pig case in China. Here we determined its transmissibility, pathogenicity and in vi-
vo distribution in pigs. We performed kinetic bacterial distribution assays of porcine fecal sam-
ples,blood samples and organ tissues. The results demonstrated that E120413 strain can quickly
infect the Close contacts of piglets from the inoculated piglets after being given 2 mL of the bacte-
rial suspension containing 1. 1X 10" CFU of E120413 strain. In these two groups,similar numbers
of organisms were isolated from the fecal samples of these two groups of piglets, giving the lon-
gest persistence terms of over 11 weeks and 9 weeks, respectively. The E120413 organisms also
could be isolated from the blood samples from day 2 to day 10 in the inoculated piglets and from
day 4 to day 10 in the control piglets with the peaks of 3. 7 X 10° and 4. 3 X 10° CFU + mL™*

respectively, suggesting that the E120413 organisms might reach the porcine blood circulation and
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tissues effectively after infection. The presence of live E120413 organisms was then observed in

brain, heart, liver, spleen, lung, kidney, stomach, duodenum, and mesenteric lymph nodes in both

oral delivery group and control group. The stronger persistence of E120413 organisms in the mes-

enteric lymph nodes (Z=11 weeks) may result from the environment, which was less hostile than

that in any other organs of pig based on tissue specificity. But,no obvious signs of disease and se-

rious pathological changes were observed in these two groups of pigs during the entire experimen-

tal period. In conclusion, we have shown that the NDM-1-Producing Escherichia coli E120413

strain has the stronger transmissibility and ability to cause persistent infection in pigs.
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Table 2 Persistence of E120413 strain in blood samples of piglets

SCHR AR R S 1 pg - mLT G A B R Y
LB ML 4796 . Wi bt Eorak B ey
Tﬂféﬁﬁ blaxpm % E"J PCR *ﬁ‘?ﬁl’l“” o

CFU » mL™!

I [ S 1A LR AR E120413 kB35 B

AL s Numbers of E120413 strain in blood samples of piglets at different times
Groups No.
0d 2.d 4 d 7d 10 d 2 J& 3
1 0 0 8.7X10° 3.5X10° 0 0 0
2 0 640 1.5X10* 7.9X10° 0 0 0
3 0 0 7.7 X10° 2.3X10° 3.3X10° 0 0
4 0 0 2.2 X10* 5.6X10° 0 0 0
2 b 2 ¢ 5 0 0 5.4 X10° 6.2 X10° 790 0 0
Inoculated piglets 6 0 90 2.0X10" 9.2X10" 1. 7X10° 0° N
7 0 0 9.2X10° 2.3X10° 0 0° N
8 0 0 1.2X10* 3.8X10° N
9 0 0 5.8 X10° 7.2X10* N
% 0 81 1.2X10" 3.7X10° 827 0 0
10 0 0 8.4X10° 2.1X10° 920 0 0
11 0 0 680 3.7X10° 2.5X10° 0 0
12 0 0 560 8.8X10° 480 0 0
13 0 0 2.1 X10° 8.6X10° 0 0 0
[7l ) 41 14 0 0 8.5 X10° 4.5 X10° 60 0 0
Close contacts 15 0 0 640 3.8X10* 840 0 N
16 0 0 8.9 X10° 2.5X10° 0 0 N
17 0 0 6.8X10° 7.3X10° N N
18 0 0 7.0 X10° 9.2Xx10* N N
\% 0 0 4,8X10° 4,3X10° 686 0 0

a AP E120413 #R5AIE R 1. 1X10" CFU « k71 NOAFHRE A, JCA I 5k 48
a. Piglets were inoculated with 1.1X10'° CFU E120413 strain; N. Piglets were dissected and not tested
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(1 pg» mL~ ") #) LB ML 47 3% B i1 %k, TR B, il
FH 10 Yo iy S 8 Y0 0T 45 2 4Lk A7 1 2 » 1) 4 5 BT
F s TR L B AL 22 AR Ak AR U A B R 1
3k PBS %t BRZH AT 1 Sy fd e X B

2 & R
2.1 FHEBETHEEHSELRE
5 i T8 240 TR ARG 25 SR R W] (R 1) L AE H b



148 B RS 2 O VB 4 TR P R 1 I B A T R R BT 153

WP NDM-1 K i 5 45 B E120413 #kJ5 2 d(48
h) o BT A b 2HAF A 1) A A b 24 RE ARG T B 9% T
HyGEE S #AN T 2.3X10°~3.6X10'CFU « g 'z
], F &l 1.2X10' CFU « g ', SRIGTFET
R T ZE S 4 R MER 14 KPR o i 3 (y -test:
P<C0. 001 AHTEHERP S 7 JA N . B A A1 4% 25 8 A6
Pz . TEEERS 8 J .5 SkAFsE AWE 9 kA% h
A AKHTRHRERLE D 2 58450408
Rl ), 5 3 S A7 R — E AR B 11 A RE A I 2 .
TR UGG 2 d(48 b [6] J& 4 12 S A7 5% iy 2 ff
FEGL T RERE TN 2 E120413 BRAHEE . 7E55 4 R T A
[Fi] Jo&: A7 T S R ot Y RE A I B TR . AR e HF
B B T (5 -test: P<Z0. 001) , 7E45 10 Kk
B RAH 2. 4X10° CFU » g ' SR AHPL, 72
55 14 RIFUR I ZLUF B (" -test: P<C0. 001) , {H 71K
Bt e 4 d 2= 7 RN, B A AT R Y RE R D F)
E120413 #RANE . Hib .12 SAFE#H E120413 £
0T ) FF 2L A e o 9 S5 11 5 0 5 Sk i ] o
T

XL 25 R AR BT E120413 K 41 14 AE DA £ b
FEH PR AR G 25 A 42 Pl 1) () i 2E A7 4 AR i
KIFAE =T 7D
2.2 FROBAPHAFEDSTUAE

75 IR 1 200 TR A 5 S (3R 2) FBH L B A
AT HE M AE 5 RE A ) E120413 Bk K 7 3% A 14
IR T8 210 K. M5 2 d. 76 2 F1 6 54T
R RDBE A Y E120413 BRAHTE .45 4 KT A
A5 I P B REAS H T TR A R T 5. 4 X
10°~2.2X10" CFU » mL ' Z b, F3¥ &8 1. 2 X
10" CFU « mL ', 87 R, P &R - TH5E
F) 3.7X10° CFU « mL™", %6 10 K,1.2.4.7 54F
M A RERE Y E120413 BRAN G . 75X 5 JF
G5 2 d, [6) e A AF 5 I P SR BB At E120413
WRANTR . (HE5 4 K. BT A [F) e 4 A7 56 10 I v R ot o
BIaeky it E120413 BRANTE . 25 7 K, HAP 3 & 5 it
— T F 4.3 X10°CFU « mL~ ', 4 10 X.5 3k
fEREH .13 T 16 S ABER: . 7] & 214 54 1 i
FE il RE A ) E120413 AR 40 1 B A F 455 4— 10
Ko 283 JiJG . BT A Tl 41 R 414758 il ik R
mn P BCA R E120413 BRANTE . 5.7.9.11 i )5,
JIE A A4 IR i L 4R BE At E120413 # 4

PR CRUCH )

X 45 S R W] L E120413 H 40 76 g Pk %8
14 A7 55 119 S 22 915 A0 0 A AL Y0496 34 T % R LA
2.3 FHBEHALFHNEEN

FFHE AN TR) 25 28 b 110 4 T D0 45 21 (3R 3) R B,
BERb IS 1R DAl 4L A TR R 4L A 0 L RE L
Jili B B L FR R 5 RN T R B 2 R A
F E120413 #RK 5 A . 3% 5 475 Fr 52 B0 74 1M
IiE 25 S (3% 2) — 3, R W% 4h 1 Re 2 Ui kR
EPER RGN 2 A IR AL (6 5 A
75 FE R4 (15 SR 16 SO47 55 B B A E 4
IR RERT ) E120413 #k 4 7, {H 78 HoAth 2 21 ) g
Kt i . b )E 11 8 B R 4 Sk iy 2.4 S5
[ 4 iy 11,14 SAPR & H LU & 8 ok
REAY tH E120413 Bk KR A i . (H )2, NIEFRI A 3
SAFRIIIT A+ 48 .5 SAFRR -+ 48 m L &
R4 12,13 S AP+ P mads T
E120413 #R 4P . 3 W12 78 RE TR B UL A 1 2 20 21
R A8 R K (=11 5D e .

X 25 L R W] L E120413 £ 40 14 fig 5 80T
R A SN R G IR B TE 5 S 2] 4 R 2L
1.

2.4 FHEMIERERSFEERE

I PR RE IR W 25 45 L 3R WY 45 ol 20 R ) s 444
(18K DR 285 R B A D 4 I S A R AR IR K
I 2 R R B8 T 4 i R R IR L 5 B ) 7R 1 PBS
25 U0 IR AT A AR L B A P B 22 5. B R AL R )
HAFIEAE R G 4~8 d B T IR TL i . (HF- 3 T
EANE 1 CLHAE 9 d G E IEH

FEERNS 1.2 A 11 JR 43 500 x5 o A7 5 2R AT
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AU 2 P 2 BT 5 Bl A0 S L AR P AN YR T S
i BAR AL

X R I 25 R R B L A BE 5 R YL 1 IR
T T R R AR R SR S AR RN S I AN B U 1
S 165 PRE R A0 7™ 9 B AR Ak



154 Bom oM OB ¥ R 17 %
R3 [FHSESHLTH EIRMLMI3 KAFHENER
Table 3 Persistence of E120413 strain in deep organs of piglets CFU - g!
26 5 R g5 L Jit ¥ il =} i = NS Q=7
Groups Time  No. Heart Liver Spleen Lung Kidney Brain Stomach Lymph nodes® Duodenum
13 9 620 360 600 520 410 560 200 640 40
13 8 620 180 0 380 220 720 420 360 110
2 JH 7 20 540 460 220 0 470 0 360 300
Q a
A 2 JH 6 600 800 440 460 0 360 0 500 420
Inoculated
. 11 & 5 0 0 0 0 0 0 0 0 220
piglets
11 A 4 0 0 0 0 0 0 0 0 0
11 14 3 0 80 0 0 0 0 0 0 340
11 A 2 0 0 0 0 0 0 0 0 0
1 J4 18 340 120 0 200 0 420 0 300 230
1 /A 17 120 80 140 520 60 240 110 220 70
2 JE 16 140 120 280 220 0 540 0 100 300
Al 40 2/ 15 200 890 23 130 0 240 0 580 160
Close contacts 11 }%J 14 0 0 0 0 0 0 0 0 0
11 4 13 0 0 0 0 0 0 0 0 40
11 & 12 0 0 0 0 0 0 0 0 280
11 & 11 0 0 0 0 0 0 0 0 0

a f74 B IR3EFD E120413 Bl 1. 1X10" CFU « 3k ' 5 b, Jij & Bk 2 45
a. Piglets were orally inoculated with 1.1X10' CFU E120413 strain;b. Mesenteric lymph nodes

3 3

7 NDM-1 4 & — KB B A i, JLF X i
P A RAHOA i 250 2 N 2 Al B A e Al KB
B 2009 4 1 K8 & B LASK AN 2K 5 T A L IE R
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2 H T8 AL 3h W iR D9 K 7 NDM-1 48 14 1)
WiE . AL ETF 2012 48 4 H R3] 1 R
U7 NDM-1 K i 35 A 18 - 3R I SAEAS [8) 4 B o B
SEor B H) A KR, X F W NDM-1 40 5 76 5 B b A
SRR BAAEAE R B — g, Sk
AR A A B B R A . B BT
Az FUE G 0 B AS W Tl JBs 7 NDM-1° 6 2% 2
AR S R A R D s, S U i
blaxpw 3 PRI UE 4 R 31 5 58 0004 W0 00 7 B 2 B
UL, 764 5 bk 077 NDM-1° 8 9 40 1 7 9 A 18
Ko HIE. B TR 5 NRA R R HD ™

NDM-1° 8 9% 41 3 7 7 B0 2R 518 A AT % i — 4
ST 225 240 BT 1) 2k R LA B A% 9 R 1 B RS A LG L A
PR R R NDM-1 88 4 1/ 7 7E A 3 T A b
14 5 AV

5 H A 2 T 25 R G A L, 72 NDM-1 4 1
T B Y S Y 55 6 PR T R A T R R B 3R AR
PE Rl 98 PR ATLAR 56 1 FilE 48 L I 3T 2k e L S A A % Uk
D N1 e e I o8 -\ 53 o s A< I =i 1 D
T8 M 2T AR 0 B B8 20 25 8 R E120413 BRAN
HHEAP B & AR5 410 ROy EFH3) 2.4 X 10°
CFU « g ', XS0 25 5 Ul % 1 R A 1 sh )
PR SH AL R 265 IRV BE ) 0 O 6 A7 4 W 1B P9 R 6 14 55 T
AL 1 A% 2 A0 I W I 2 T A T RS, B T
WA Z W e — 05T . 3 4L R s 4 A7 4 2%
o A TR AT D 7 7 R DL b e AT 11
X FHH E120413 Bk 410 B8 76 41 5 I 18 P9 0 o 1l g
B3 AT 4 T Al T8 X% R AT BRAE AR ES . K
FEAF 55 W 38 1) F5 SEAFAE R 1, I AS B i) 36855 v HE 7
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A 2 d g AE 2 5 R 6 S AT I VR R g A
t E120413 #RAN B ;4 d )5 AL 36 W B A2 W BT
AF4 M TP ¥ 43 88 B0 R . X 3R B IR 4 A Y
E120413 Rk 40 B AN RE 7658 i 18 P K o 1 58 R Hp 22
FEAE T HL R 2 15 ) 34 e 38 7 480 34 A IV 706 B4 &R
G5, I TE BT INRE o T 2 4 i 2 3 2 () s LA 4
7 dJE RN T R A B B R X
SR 38 3 L YA B PR #3545 A g A8, T
TR A B PER) R G s o HR o DB 14 i DR
ARG FIRE AR /T LR B 1% AL RE 51 R B A Y i
Tk T v R AR AR R 8 R N s I AN R T AR A Y B
S RRE DR A0 ™ o B AR A, A N IET R 7R
A BRI ACRE R 095 B AR Ak 45 B0 F L 7E BT A S5 1Y
MGLH 2R (7 F 14 &) o & 2 T E120413 AR 40 1
L 5 AR5 e AR 5 1 4 1 i e I 1 42 22 L
HER I —B 058 . E120413 BRANETEAT I I 48
Jo A7 A B TSR HL % i B K ik vl g2 X ok R
BRAT R % T B AR A A g T R
E120413 ¥R W] BEAE T 48 M P BL— il A7 1%
SR J 38 2 9 L 90 B T R B 4 B A5 AL B AT R
JR B B G I SR 5 e R
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FEE " NDM-1 K % 4 B E120413 BRAE S HE
H B A B0 1A 5 HL A% A BE ) R S R RE g L (L
oW B8 . X OB R P NDM-L 401 Y B R
o B LA 2 B FE I A BT A9 9 BICRE g B RN
DR N L R S
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