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Abstract : This study was carried out to investigate the serotype, and antimicrobial susceptibility and analyze
the plasmid profile for the 145 isolates of L. monocytogenes isolated from livestock products and these
product processing plants in Gyeongnam, Korea. All of L. monocytogenes strains belonged to serotype 1/
2b (57.9%), 1/2a (20.0%), 4b (11.4%), 1/2c, 3b, 4c (each 2.9%) and 4d (0.7%). Serotype 1/2b, 1/2a, 4b
from each source were found predominantly. Serotype 1/2b was predominantly higher than other serotype,
and there was no significant difference between serotypes isolated from livestock products and product
processing plants. 4b was major serotype isolated from raw milk and pork, and serotypes isolated from
beef, chickens and slaughterhouse were 1/2b and 1/2a. The susceptibility of 145 strains of L. monocytogenes
to 14 antibiotics commonly used in veterinary and human therapy was determined by disk diffusion method.
All of L. monocytogenes strains were susceptible to amikacin, ampicillin, cephalothin, chloramphenicol,
gentamicin, kanamycin, neomycin and penicillin. L. monocytogenes strains had the highest resistance with
colistin (100%), oxytetracycline (44.8%), tetracycline (43.4%) followed by erythromycin (2.8%), spectinomycin
(1.4%) and streptomycin (0.7%). Tetracycline resistance, and serotype distribution of the isolates from sample
sources were significantly different. Resistance to at least one antibiotic was observed in all of them and
7 different resistant profiles were recorded. The most common resistance pattern were CL-OTC-TC (colistin-
oxytetracycline-tetracycline) (42.8%). Among all tested isolates, two different plasmid profiles were observed.
Of the 97 examined strains, 14 (14.4%) contained either the 8 and 11 kb plasmid or the 11 kb.

Key words : Listeria monocytogenes, serotype, antimicrobial susceptibility, plasmid profile
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�� U VB;W, XYB 4 Z[# T� 78 #\G

� 0] 30% -\$ ^? _+`� �ab� [15, 17,

19, 24, 31, 32]. 

- @? [cdeG� 13f$ subtype gh !i !

"#� jGk� lG� Mmn oG� [14], VBC +

pq rs�� 7� t!;� serotype? 1/2a, 1/2b 4

4b-� [25, 28, 39]. u���� L. monocytogenesv A

BC wx�, yzx�, /{ 4 |} T$ ��DE�

9y0� lG� 5~;� o� [11, 14, 18, 26]. ��

��� ��� ��� � !i !"#$ ./5~�

���, �z, yz, �w� �3�����, �!~ v

� 4 +-�� T�� L. monocytogenesv �� t!

;~ o� [1, 4, 5, 10, 18, 22]. ��� 
�t$ 5~

� j�$ ��-� �3� ����� ��;� o~,

serotype? 
�t type 1q type 4� t�;� o�. �

ye� serotype$ t�� 51 serotype 4b� w� �

���, serotype 1/2a, 1/2b 4 4b� ���� �� T�

�� ^? �-� �He� �-v o� lG� 5~;

� oGW [25, 28, 39], ��, => ./ �Iq serotype

��� ��e� 9y� ���, serotype 1/2b, 3b 4 4b

��� Hde 9yv o� lG� 5~;� o� [17].

L. monocytogenes� �/s=� 
0] V�I- o

�~ 5� l- j�e� � -� [22]. ��� ¡�

chloramphenicol, erythromycin, streptomycin, tetracycline,

vancomycin 4 trimethoprim� 
 � Q\e �I@7

v ¢£0¤�� 5~v o~ [10], ]� �¥�� �I

� v¦ L. monocytogenesv ��§��� t!;~ o

� [8, 13, 16, 36]. -¨ ©ª5~� $01 Gram «

I�@G��� transferable plasmid, transposons 4

conjugative transposons� $ � L. monocytogenesv �

I�P� ¬­0] ®� �I@- #v0� lG� 5

~0~ o� [10]. -� ¯? �I@$ ¢£? °B>G

� $:C +p-� rs�� =>±² 4 _� ³eG

� ´� "µ¥ v�$ I�¶¦·G� �f �/s=

� A .¸·� ¹ º�C lG� Mmn o� [27, 36].

»� Q\ w¼@7� �x�I� ¬­� Listeria @-

�eG� #v0~ oG� �� w¼ @? -¨ �/s

=� 
0] j�eG� V�I� �a�º ½¾�

plasmid� ¿$ 5w0� À� lG� 5~;~ o�

[27, 36]. ��� ���� Listeria @7$ Sx�I? ]

� �¥�� �� 5~;� o� [8, 13, 16]. Facinelli

et al. [13]? Q\ 4 ���� w¼� L. monocytogenes

�$ �/s=� 
� �I@$ t!ÁÂ� ÃÄ0~,

�x�I@7� ��w¼ L. monocytogenes��� t!

;<�~ 0¤�. Kolslad et al. [23]? ��w¼ L.

monocytogenes@$ 
�t- plasmid� 5w0¤�~ 0

¤G�, Barbuti et al. [8]? -Å!$ zx� w¼ L.

monocytogenes��� �x�I@7� t!;�Â

plasmid� 5w� @7� �<�~ 0¤�. 

-\q ¯? ]� ©ª� Æ0] Ç ½ !i !"#

q �� w¼ L. monocytogenes$ serotype t�� �H

� È¥ �-v o~, �, �ueG� �x�I@$ ¢

£- #v0~ oÉ� M � o�. È¥� -�� +Ê

? 5,6�G� 0]Ë �
� 9:+v ;� À� �

��. -� ���� 4 ��23�� �/x�I@$

¢£ÁÂ #v� �_� » �Ì 0�$ +,G�� $

d 4 �$d t|�� �/s= +·� 
� Í ÎÏ

� 8ª0~ o�. È¥� Ð ©ª� !i !"#$ H

de �I� ÑÒ0] � 
Ó� Ô8� P�� Õ~P

�z, yz, �w 4 �3� ������� t!� L.

monocytogenes @7¨$ serotype t�� �/s=� 


� V�I� Ö+0~, -¨ @7¨$ plasmid profile$

5w\Å� Ö+0¤�. 

�� � ��

����

�¸�²�� �'� ×z, Øz, yz, �w, Â��,

Ây� 4 ×wÙ!� ���� t!� 145 @7$ L.

monocytogenes� +·0¤�. gÚ @7� 15% glycerol

� Fw� tryptic soy broth (TSB, Difco)� �w0]

-70oC deep freezer�� 5Û0¤~, ÊÜ� +·0º °

� triptic soy agar (TSA, Difco)� 3Ý y
 Þ«0] +

·0¤�. 

����	
�� 
�

ß§� L. monocytogenes$ serotype t�� FDA ²

à [34]� È¥ Denka Seiken (Tokyo, Japan)�� xÖC

Listeria O antisera (I/II, I, IV, V/VI, VI, VII, VIII, IX)�

Listeria H antisera (A, AB, C, D)� +·0¤�.

(1) O �� Já

Brain heart infusion agar (Difco)� Þ«� âã@�

0.2% �B�� S 10 mg/ml äÂv ;å �w� æ

121oC�� 30t� ~çè@0~ é�§ê �É 3,000

rpm�� 20t� �:t!0~ � ë°s� 0.2% �B

� 50 ml� � �w0] ��G� +·0¤�. ì'�

ì? slide glass� íî[c� I/II, V/VI [cq /!�

B�(
Ö)� 1 drop ï ð�ñ!~ �� 1 òË-� í

î0] 1t -�� ì'�ì� �ab l� «IG�

óá0¤�. - ½ I/II antisera� «Ij ½� I 4 IV

antisera�, V/VI antisera� «Ij ½� VI, VII, VIII, IX

antisera� +·0] slide ì'�ì� Ê§0¤�.
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(2) H �� Já

âã@� brain heart infusion broth (BHI, Difco) �w

rÞ� (0.2% agar ôv)� 4Ý y
Þ«� æ BHI broth

� �f0] 30oC�� 24§� Þ«� �É 1% formalin

/!�B�� rõG� íî� H antisera� U bottom

plate� 2 drop ï E0~ antigen� �� 0.5 ml ï íî

� æ 50oC �ö�Ö� 1§� ²_0] ì']�� ó

á0¤�.

�� ��� ��

Sx V�I §Ü? Barry� Thomsberry$ ²à [9]

� ÷0] disc-diffusion method� Ê§0¤�. �/x

øiù (BBL)� amikacin (AN), ampicillin (AM),

cephalothin (CF), chloramphenicol (C), colistin (CL),

erythromycin (EM), gentamicin (GM), kanamycin (KM),

neomycin (NM), oxytetracycline (OTC), penicillin (PC),

spectinomycin (SP), streptomycin (SM) 4 tetracycline

(TE)� �F� 14f� +·0¤�. TSB� 18§� Þ«

� @ú� 105 CFU/ml �÷G� Öá0] Mueller hinton

agar (Oxoid) û1� ü~ý ¾�Ì �É disc inoculator

(Becton Dickinson)� +·0] �/x øiù� �f0

~ 37oC�� 24-48§� Þ«0¤�. @$ �IÂ� zone

diameter interpretive standard (BBL sensi-disc antimicrobial

susceptibility test disc)� È¥ þx
$ ��� ÿá0

] ùºv 8 mm (CL), 11 mm (SM), 12 mm (C, GM,

NM), 13 mm (EM, KM), 14 mm (AN, CF, SP), 18 mm

(OTC, TE), 19 mm (AM, PC) 5� e¿� ¯? l?

�I@G� óá0¤�.

������� 
�

Plasmid t!� Sambrook et al. [30]$ ²à� È¥

Ê§0¤�. §Ü @7� TSB� �f0] 35oC�� 15-

18§� Þ«� �É �:t! (15,000 rpm, 1 min.)0]

Õ? @ ú� 1 ml$ solution I (50 mM glucose, 25 mM

Tris-Cl; pH 8.0, 10 mM EDTA; pH 8.0)� �w§k~

�§ �: t!0] \� ú� x¿0~ lysozyme (2

mg/ml)- ôvC solution I 400 µl� v0] � �w�

æ 35oC�� 30t� á_0¤�. ]º� solution II (10%

SDS, 50 mM Tris, 10 mM EDTA) 100 µl� v0] 35oC

�� 30t� �·§ê æ high salt ·ú (3M potassium

acetate, pH 5.2) 250 µl� ôv0~ -20oC� 20t� �

�É �: t!0] \� ú� Ý�0¤�. �É rõ$

phenol : chloroform ·ú� v0] �: t!� æ \�

ú� ice-cold ether 1 ml� v0~ -20oC�� 30t� ë

°§��. - ë+� 70% ethanol� v0] ��0~ ¦

ß ,Ö§ê �É TE ·úG� · � l� °º�r

0] plasmid profile� Ö+0¤�.

� 	

����	
�� 
�

�z, yz, �w 4 �3� w¼ L. monocytogenes

1407� 
� serotype t�� Table 1q ¯- 1/2bv 81

7(57.9%)�� v� ^? ÁÂ� �a�<~, 1/2a� 20

7(20%), 4b� 147(11.4%), 1/2c, 3b 4 4c� � 47

(2.9%), 4d� 17(0.7%) -<�.

t! @$ w¼� serotype t�� �2s$ �×, ×

Table 1. Serotype distribution of Listeria monocytogenes isolates from livestock products and product processing plants

Source No. of isolates
Listeria monocytogenes serovars

1/2a 1/2b  1/2c  3b  4b  4c  4d  UT

Beef 6 1 4 1

Pork  16 1 8 6 1

Chicken  17 8 3 3 2 1

Raw milk  10 5 5

Imported beef 2 2

Slaughterhouse  73 23 48 1 1

Poultry processing Plant  7 3 4

Milk plant  9 4 1 4

 Total (%)
140

(100.0)
28

(20.0)
81

(57.9)
4

 (2.9)
4

 (2.9)
16

(11.4)
4

(2.9)
1

(0.7)
2

(1.4)

UT, untypable.
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z w¼@ 67 ) 47� 1/2b, 17� 1/2a -<�. Øz

w¼@ 167 ) 87� 1/2b, 4b, 1/2a 4 4d� �� 17

(6.3%)-<�. yz w¼@ 177 ) 87� 1/2b, 1/2c 4

3bv �� 37, 4b� 27-<�. �w w¼@ 107� 1/

2b� 4bv � 57-<�. Â�� w¼@ 737��� 1/

2bv 487, 1/2a 237, 3b� 4b� � 17-<�. Ây�

w¼@ 77��� 1/2b 47� 1/2a 37-<�. ×wÙ!

� w¼@ 97��� 1/2b� 4c � 47, 1/2c� 17-<�.

�����

L. monocytogenes$ 14f �/s=� 
� V�I§

ÜJq� Table 2� ¯�. CL��� 100%, OTC� 65

7(44.8%), TE 637(43.4%), EM 47(2.8%), SP 27

(1.4%) 4 SM 17(0.7%)v �I� �a�<~, AN, AM,

Table 2. Resistance to antimicrobial agents of L. monocytogenes isolates

Antibiotics Disc potency (µg)
Number of isolates (%)

Resistant Intermediate Susceptible

AN
AM
CF
C
CL
EM
GM
KM
NM
OTC
PC
SP
SM
TE

10
10
30
30
10
15
10
30
30
30
10 IU

100
10
30

0
0
0
0
145(100)
4(2.8)
0
0
0
65(44.8)
0
2(1.4)
1(0.7)
63(43.4)

0
0
0
0
0
0
0
0
0
0
0
0

12(8.3)
3(2.1)

145(100)
145(100)
145(100)
145(100)

0
 141(97.2)
145(100)
145(100)
145(100)
80(55.2)

145(100)
143(98.6)
132(91.0)
79(54.5)

Abbreviation; AN; amikacin, AM; ampicillin, CF; cephalothin, C; chloramphenicol, CL; colistin, EM erythromycin, GM; gentamicin,
KM; kanamycin, NM; neomycin, OTC; oxytetracycline, PC; penicillin, SP; spectinomycin, SM; streptomycin, TE; tetracycline.

Table 3. Antibiotic resistance of L. monocytogenes isolates by sources

Antimicrobial
agents

Percentage of resistant isolates

Beef
(n=9)

Pork
(n=13)

Chicks
(n=15)

Milk
 (n=10)

MPS
(n=10)

SH
(n=75)

PPP
(n=13)

Total
(n=145)

AN
AM
CF
C
CL
EM
GM
KM
NM
OTC
PC
SP
SM
TE

0
0
0
0

100.0
0
0
0
0

33.3
0
0
0

33.3

0
0
0
0

100.0
0
0
0
0

15.4
0
0

 7.7
15.4

0
0
0
0

100.0
13.3

0
0
0

33.3
0

 6.7
0

26.7

0
0
0
0

100.0
0
0
0
0

20.0
0
0
0

20.0

0
0
0
0

100.0
0
0
0
0

50.0
0
0
0

50.0

0
0
0
0

100.0
 2.7

0
0
0

60.0
0

 1.3
0

58.7

0
0
0
0

100.0
0
0
0
0

23.1
0
0
0

23.1

0
0
0
0

100.0
 2.8

0
0
0

44.8
0

 1.4
 0.7
43.4

Milk, raw milk: MPS, milk plant sewage; SH, slaughterhouse; PPP, poutry processing plant.
AN, amikacin; AM, ampicillin; CF, cephalothin; C, chloramphenicol; CL, colistin; EM, erythromycin; GM, gentamicin; KM,
kanamycin; NM, neomycin; OTC, oxytetracycline; PC, penicillin; SP, spectinomycin; SM, streptomycin; TE, tetracycline.
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CF, C, GM, KM, NM 4 PC$ 8f� 
 �� gh V

�I� �a�<�.

(1) @ t!w¼ � �I`

L. monocytogenes 1457� 
� t! w¼ � �I�

� Ö+� Ie? Table 3��� ¯- CL��� �f

w¼ @ 1457(100%), OTC� 
0]� Â��w¼ @

��� 60%, ×wÙ!� w¼ @? 50%, ×z 4 yz

w¼ @? � 33.3%, Ây�w¼ @ 23.1%, �ww¼ @

20% �!~ Øzw¼ @��� 15.4%$ �I�� �a

�<�. �I� �ab OTC� TE� 
� w¼ � �I

�? Â�� w¼ @(58.7%), ×wÙ!�(50%), ×z

(33.3%), yz(26.7%), ×wÙ!�(23.1%), �w(20%) 4

Øz(15.4%)G� ^�~, EM�� yz w¼ @(13.3%),

Â��(2.7%), 	-<GW, SP��� yz(6.7%), Â��

w¼ @(1.3%) 	G� ^��.

(2) Serotype � �I�

Serotype� ÈÌ �I@$ t!ÁÂ� Table 4� ¯-

OTC 4 TE��� � ¯- 3b(75.0%), 1/2a(53.8%), 1/2c

(50.0%), 1/2b(46.4%), 4b(23.1%) 4 4c(25.0%)$ 	-<

~, EM��� 1/2b(4.8%), �!~ SP� SM��� �

1.2% -<�.

(3) Sx�I& t�

Sx�I &? Table 5��� ¯- 145@7 ghv 1

x -\$ Sx� 
0] �I� �a�<~, gh 7f

�$ �I &� �a�<�. 
 CL (x�I&? 777

(53.1%), CL-OTC-TE 3x�I&? 627(42.8%), CL-EM-

OTC-TE 4x�I&? 27(1.4%), �!~ CL-EM 2x�

I&? 17(0.7%) -<�. @ t!w¼ �� 51 CL-

OTC-TE �I&? Â�� 57.3%, ×wÙ!� 50.0%, ×

z 33.3%, yz 26.7%, Ây� 23.1%, �w 20.0% 4

Øz 5.4% -<~, CL �I&? �w 80.0%, Øz 4

Ây� � 76.9%, ×z 66.7%, yz 53.3%, ×wÙ!�

50.0% 4 Â�� 40% -<�.

������� �������

Plasmid 5w`? Table 6q ¯- L. monocytogenes 97

7 ) 14.4%(147)� �a�<�. @ t! w¼� plasmid

t!�? yz? 147 ) 57.1%(87), ×z 137 )

38.3%(57), �!~ Ây� 137 ) 7.7%(17)-<~, Ø

z, �w, Â�� 4 ×wÙ!���� t!;� À��.

(1) �I@7� 
� plasmid 5w`

CL-OTC-TE �I&� �ab 14@7� 
� plasmid

5w \�? Table 7��� ¯- Ây� w¼@ 17�

� 11 Kb� 8 kb ùº$ 2f plasmidv ã¢;<~, 13

7��� 11 Kb$ (j plasmidv ã¢;<�.

(2) @ t!w¼� plasmid t�

t!w¼� plasmid 5w\�� Ö+� Jq� Fig. 1

��� ¯- Ây� w¼@(lane 11) 17� 11 4 8 kb

Table 5. Comparison of antibiotic resistance patterns of L. monocytogenes isolates by sources

Resistance
patterns

Total
resistant strains

Number of resistant strains (%)a

Beef
(9)b

Pork
(13)

Chicken
 (15)

Milk
(10)

MPS
(10)

SH
(75)

PPP
(13)

CL
CL-EM
CL-SM
CL-OTC
CL-SP
CL-OTC-TE
CL-EM-OTC-TE

77(53.1)
1(0.1)

1
1
1

62(42.8)
2(1.4)

6(66.7)
0
0
0
0

3(33.3)
0

10(76.9)
0

1(7.7)
0
0

215.4)
0

8(53.3)
1(6.7)

0
0
1

4(26.7)
0

8(80.0)
0
0
0
0

2(20.0)
0

5(50.0)
0
0
0
0

5(50.0)
0

30(40)
0
0
0
0

43(57.3)
2(2.7)

10(76.9)
0
0
0
0

3(23.1)
0

CL, colistin; EM, erythromycin; SM, streptomycin; OTC, oxytetracyclin; SP, spectinomycin; TE, tetracycline.
aPercentage ratio of resistant strains to total number of test strains from each source.
bTotal number of test strains from source.

Table 4. Antibiotic resistance of L. monocytogenes
strains by serotype

Serovar
No. of
strains
tested

Percentage of antibiotic resistance

CL EM OTC SP SM TE

1/2a 26 100 0 53.8 0 0 53.8

1/2b 84 100 4.8 46.4 1.2 1.2 46.4

1/2c 4 100 0 50.0 0 0 50.0

3b 4 100 0 75.0 0 0 50.0

4b 13 100 0 23.1 0 0 23.1

4c 4 100 0 25.0 0 0 25.0

Total 131 100 0 47.3 0 0 47.3

CL, colistin; EM, erythromycin; SP, spectinomycin; SM,
streptomycin; OTC, oxitetracyclin; TE, tetracycline.
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ùº$ 2f plasmid�, �!~ ×z(27) 4 yz w¼

7(87)� (jt¬$ rj� plasmidv 9
;<~, �

w 4 Â�� w¼@(� 17)? plasmid bandv t!;

� À��.


 �

!i !"#? L. monocytogenesv ABC wx�,

�z 4 yzx�, /{ 4 |} T$ ��� DEFG

�� VB ./0W [11, 14, 18, 26], =>./q serotype

1/2b, 3b 4 4b �� Hde 9yv o� lG� 5~

;� o� [17]. 

Ð ©ª�� !i !"#$ VB�� �e0º �0

] ×z, Øz, yz, �w 4 �3����� w¼� L.

monocytogenes� 
� serotype t�� Ö+� � 1/2b

(57.9%), 1/2a(20%) 4 4b(11.4%)v 90% -\� ®0¤

�(Table 1). Inoue et al. [21]? jÐ$ §ó�� w¼

@�� serotype 1/2a 4 1/2bv ��yz 4 /{ w¼

@�� ^? t�� �a�<�~ 0¤~, Simonq

Ferrer [35]� i��$ §ó�� w¼ @�� serotype

4b, 1/2a 4 1/2bv £�� ^? t�� �a�<�~ 0

¤�. ���� � T [5]? Øzvß �3� ����

t!� @$ serotype? 4b(36.6%), 1/2a(24.4%), 4ab

(17.0%)v 
�t-<�~ 0¤�. -� ¯? Jq� ]

� ©ªP¨$ 5~� Ã�0] Ç ½ @t! w¼�

serotype f�� È¥� ���$ �-� o<G� 
�

eG� �2�� 4 �3��� w¼@$ serotype? 7

� 1/2b, 1/2a, 4 4b� lG� �á;<�. @ t! w

¼ � serotype t��� Aureli et al. [6]? -Å!$ �

�w¼ L. monocytogenes 1487� 
0] Ö+� Jq

smoked salmon w¼ @�� serotype 1/2a 4 3a(�

44.4%), ×w 4 ©_� w¼ @ 1/2b(52.8%), yz w¼

@ 1/2a(59.2%), �z w¼@ 1/2c(40.9%) 4 1/2a(25%)

�� @t! w¼� È¥ serotype t�v �Ì lG�

5~0¤�.

Ð §Ü�� ×z, yz, Â�� 4 Ây� w¼ @?

serotype 1/2b 4 1/2av ^? t�� �ab �1� �

w 4 Øz w¼ @��� 1/2b 4 4bv w$0å ^?

t�� �a�G�� t!@$ w¼� serotype ��

Hde� 9yv o� lG� �ÿC�. 1983�

Table 6. Isolation rates of Listeria monocytogenes
harboring plasmids

 Organism Source
Size of
plasmid

(kb)

Resistance
pattern

L. monocytogenes
L. monocytogenes
L. monocytogenes
L. monocytogenes
L. monocytogenes
L. monocytogenes
L. monocytogenes
L. monocytogenes
L. monocytogenes
L. monocytogenes
L. monocytogenes
L. monocytogenes
L. monocytogenes
L. monocytogenes

P5
C10
C58
C59
C60
C61
C62
C63
C64
B65
B66
B67
B68
B71

 PPP
 Chicken
 Chicken
 Chicken
 Chicken
 Chicken
 Chicken
 Chicken
 Chicken
 Beef
 Beef
 Beef
 Beef
 Beef

11,8
11
11
11
11
11
11
11
11
11
11
11
11
11

LC-OTC-TE
CL-OTC-TE
CL-OTC-TE
CL-OTC-TE
CL-OTC-TE
CL-OTC-TE
CL-OTC-TE
CL-OTC-TE
CL-OTC-TE
CL-OTC-TE
CL-OTC-TE
CL-OTC-TE
CL-OTC-TE
CL-OTC-TE

CL, colistin; OTC, oxytetracyclin; TE, tetracyclin; PPP, poultry
processing plants.

Table 7. Relationship with plasmid profiles and antibiotic
resistant patterns

Source
No. of
isolates
tested

No. of isolates
harbored
plasmid

 %

Beef
Pork
Chickens
Milk
Slaughterhouse
Poultry processing plant
Milk pant

Total

13
23
14
8

18
13
8

97

5
0
8
0
0
1
0

14

38.5
0.0

57.1
0.0
0.0
7.7
0.0

14.4

Fig. 1. Plasmid profiles of Listeria monocytogenes isolated
from various livestock products. The isolates harbored one
or two plasmids (Lane 1, 2, L. monocytogenes B65, B66;
lane 3 to 10, L. monocytogenes C10, C58 to C64; lane 11,
L. monocytogenes P5) although most isolates did not any
plasmid (lane 12, L. monocytogenes M3; lane 13, L.
monocytogenes SH123). CH, chromosomal DNA; M, 1Kb
plus DNA Ladder (Invitrogen).
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Massachusetts�� �ö�@wv ��- ;� ./0¤

� !i !" �)* �P���� t!� �� @$

serotype? 4b¤~ [15], 1981-1993�� ��  �� w

��� ��� ���0] !.eG� ./� �)*

�� @$ serotypeÂ 4b¤� [19]. 1985� California�

� mexican-style soft cheesev ��C !i !" �)

* �P�� t!C serotypeÂ 4b� "�;<� [24].

-\$ ]� ©ªP¨$ 5~� Æ0] Ç ½ ��w¼

L. monocytogenes$ serotype? 7� 1/2a 4 1/2b -<

~, serotype 4b� !i !"# �P ./�� 7� t

!#G�� [15, 19, 24], �Ì serotype 5� +p� *

I- ^? lG� �ÿC� [7, 33].

!i !"#�� w¼� @$ �ye� serotype t

��� �H� ÈÌ �-� o��, serotype 4b� w�

$ 
�t$ �¥�� £�0¤~, serotype 1/2a, 1/2b

4 4b� ��� 4 ���� ^? t�� �a�~ o

� [14]. Inoue et al. [21]? jÐ$ §ó�� w¼ @�

� serotype 1/2a 4 1/2bv ^? ÁÂ� �a�<�~

0¤~, Simo'ns� Ferrer [35]� i��$ §ó�� w

¼ @�� serotype 4b, 1/2b 4 1/2av 
�t-~, -¨

) 1/2bv v� ^? t�� �a�<�~ 0¤�. -�

¯? ]� ©ªP¨$ Jq� Ã�$ ½ t!@$ w¼

� �H� È¥ ���$ �-� o<��, Ð §Ü��

serotype 1/2b, 1/2a 4 4bv ^å �a% lq ÃÄ� l

G� 5��. »� !i !"# ./ ������ t

!C serotype$ t�� ¿$ j_0~ oGW, �� �

w 4 Øz w¼ @�� serotype 4bv ^? t�� �

a�~ o�� ®� V&$ ½ ����Â -¨ AB�

�� DEFG�� !i !"#- 2.eG� ./$

v'I? Þx$ � ��. 
�t$ �P./ +($ �

����� �a% áõe ã+Jq�� @�� )103

CFU/g$ �÷-W [14, 18], ICMSF [20]��� ��$

L. monocytogens AB� 
� Hde Ö+� º�� 0

] �� )$ @�v g6 100 -0$ �÷? &°� �

÷-¥~ 0¤GW, * T [3]? �� §ó�z 4 yz

� 
� &°I +q 5~�� 0.3-3.0 MPN/g or cm2

-0¥~ 5~0~ o� ��P�$ ABÂ1�� Ç

½ �× ,? �÷-¥~ Ç � o�. ��� L.

monocytogenes� Þ� \�� 3-6oC� 5Û$ �× 108

cells/ml -� #�$ � o�� 5~ [12]� �ý� Ç

½ �z 4 vß�$ é� 5ÛÂ &:$ � ��� l

� §+0] 7~ o�.

��, ���� ��� ��� � L. monocytogenes

1457$ �� @7� 
0] �/s=�I� Ö+ 5~

0� l? ÙÉ o� j-�. �yÂÙ�� �/s=�


� �x�I7v �2�� w¼@�� t!;~ o�

� l? ä��÷�� ./$ � o� �/s=$ A ¸

·� ^å §+0W, /�� Sx�I�P$ °Ñ v'

I� #
§k~ o� [4, 8, 13, 16]. Ð §ÜJq �2

�� 4 �3� ���� t!� L. monocytogenes$ .

? @7v +p$ !i !"# _�� /� +·;�

�/s=� OTC(44.8%), TE(43.4%), EM(2.8%) 4 SP

(1.4%)� 
0] �I� �a�<� (Table 2). »� CL

� 100%$ �I� �ab �1, AN, AM, PC, CF, C,

GM, KM 4 NM�� ^? V�I� �a�<�.

Facinelli et al. [13]? -Å!$ ×w 4 zx��� t

!� L. monocytogenes 987� 
0] AM 4 C� 
�

�I@? �<��, 47v EM, KM, GM, rifampicin, SM,

sulfamethoxazole, TE� 
0] �I� �a�<�~ 0

¤�. -� ¯? §º� Barbuti et al. [8]? -Å! w

x� w¼ L. monocytogenes 647� L. innocua 1027�


� Ö+�� TE 4 EM� 
0] 50% -0$ �I

� �ab �1, gÚ @7v AM, PC, CF, AN, GM

4 EM� 
� ^? V�I� 5¤�~ 0¤�. Wong

et al. [40]? Øz, yz, 01Öz�� t!� L.

monocytoges 1737� AM, CF, C, EM, GM, KM, NM,

PC 4 SM� ^? V�I� �a�<~, 14.5%v TE�

�I� �a�<�~ 0¤�. Franco et al. [16]� i�

�$ ���� Listeria spp.�� PC, AM, CF, GM 4

EM� ^? V�I� 5� �1, C 4 TE� ^? �I

� �a�<�~ 5~0¤�.

¡� Sorumq Labee-Lund [37]� ��91 Listeria spp

10017 ) 0.5%v §Ü� 8f$ �/s=� 
0] �

I� �a�<�~ 0¤~, Aureli et al. [6]? ��w¼

L. monocytogenes 1487� 
� V�I §Ü�� v�

4 +p$ _�� /� +·;� �/s=� AN, GM,

KM, tobramycin (NN), amoxicillin (AmC), EM, rifampicin

(RA), vancomycin (VM)� V�I� �ab �1, yz

w¼ @ (� 1.9, 49.1 4 75%)$ .? @7� SM, C 4

EM� 
0], �!~ 2©©�~º, ×w 4 ©_� w

¼ @ (� 50 4 94.5%)- EM� 
0] )TÂ$ V�

I� 5-W, fosfomycin(FOS), lincomycin 4 flumequine

� ^? �I� �a�<�~ 0¤�. »� Vela et al.

[38]? 1«$ X��XYB�� w¼� L. monocytogenes

417� 
� V�I §Ü�� PC, AM, CF, EM, VM,

RA, GM, KM, trimethoprim, sulfisoxazole, C 4

ciprofloxacin� V�I� 5� �1, TE(7.3%)q

doxycycline(4.9%)� �I� �a�<�~ 0¤�. -\

$ ]� ©ªP¨$ 5~� Æ0] Ç ½ @ t!©Â,

t!�H, t!w¼, @7$ �, �/s=$ f�, Sx

V�I §Ü²à T ]� Ö,� È¥ ���$ �-�

o3G�, Sx$ f�� ÈÌ �I@$ Îr��� ¿
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$ ÃÄ� �4-<�. »� �Iw&� Ö+� Jq g

Ú @7v 14f�$ �/s= ) 1x 5? 2x -\�

�I� �a�� gh 7f�v t!;<�. -¨ v6

¹ 3x�I&(CL-OTC-TE)� �ab @- 42.8%��

�Ì �Iw&� Ã0] £�0å ^? t�� �a

�<�(Table 5). ��, 3x�I -\� �ab L.

monocytogenes 977� 
0] plasmid� t!� �

plasmid� 5w0~ o� 147(14.4%) ) 17v 11 4 8

kb ùº$ 2f plasmid�, �!~ 137v 11 kb$ (j

plasmid� 5w0¤�(Fig. 1). -� ¯? Jq� �/s

=� 
� �I� �ab gÚ @7v plasmid� 5w

0~ o� À��� l� §+0� l-�. * T [2]-

�2�� 4 +� w¼ L. monocytogenes 427 ) 21.4%

v plasmid� 5w0] 54 4 58 kb$ (j plasmid�

5w0¤�� Ie� Ã0] Ð ©ª��� plasmid 5

w`- S� ,�~, plasmid ùºÂ �-v o<�. -

� ¯? Jq� �ý� Ç ½ @$ plasmid 5w`? Ã

�e ,? �-�, �Ì f�$ plasmid� v¦ @-

t�0~ o� lG� �ÿC�. È¥� 4æ L.

monocytogenes$ �I #v� ÈÌ plasmid 5w\Å�

t�0~, �7 �/s=$ �I�P� º�C l��

� 
� ©ªv y8eG� �9;�| $ lG� +�

C�.

� �

!i !"#� 
� Hde ©ª$ j�G� �z,

yz, �w 4 �3����� w¼� L. monocytogenes

� 
� serotype t�, �/s=� 
� V�I 4

plasmid profile� Ö+0] �Éq ¯? J:� Õ<�.

L. monocytogenes$ serotype t�� 1/2bv 57.9%(81

7)� v� ^? ÁÂ� �a�<~, 1/2a� 207(20%),

4b� 147(11.4%), 1/2c, 3b 4 4c� � 47(2.9%), 4d�

17(0.7%) -<�. -¨ ) serotype 1/2b, 1/2a 4 4b�

� w¼@�� £�0å ^? t�� �a�<~, ��

serotype 1/2b� gÚ w¼�� �Ì serotype� Ã0]

w$0å ^�~, �2sq �3� w¼@$ serotype �

�� w$� �-� 5-� À��. �w 4 Øz w¼

��� serotype 4bv, �!~ ×z, yz 4 Â�� w

¼��� 1/2b 4 1/2av £�� ̂ ? ÁÂ� �a�<�.

L. monocytogenes 145@7$ 14f �/s=� 
� V

�I? disk diffusion method� $ � ÿá0¤�. g

Ú @7� AN, AM, CF, C, GM, KM, NM 4 PC� 


0] V�I� �a�<G�, CL(100%), OTC(44.8%)

4 TE(43.4%)� ^? �I� 5¤�. w¼@$ serotype

t�� TE �I�� w$� �-� �a�<�. �/s

=� 
� �I&? gh 7f- t!;<~, -¨ )

CL-OTC-TE 3x�I&(42.8%)- v� ^? t�� �

a�<�. Plasmid� L. monocytogenes 977 ) 147

(14.4%)�� t!;<~, Ây� w¼@ 17�� 8 Kb

� 11 kb ùº$ 2f plasmidv ã¢;<~, 137���

11 kb$ (j plasmidv t!;<�.
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