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Abstract

Plasmids are covalently closed circular molecules of DNA that are stably inherited
and replicate somewhat independently of the bacterial chromosome. Genes carried on
plasmids can mediate a wide variety of important functions, including antibiotics (R
plasmids) and heavy metals resistance, toxins production, cell penetration, iron
chelation, complement resistance, and metabolic characteristics such as sucrose and
lactose fermentation.

Fifty strains of lactobacilli were isolated from 26 staters and 29 fermented milk
products. They were classified 27 strains as Lactobacillus paracasei subsp paracaser ,
11 stains as Lactococcus lactis subsp cremoris, 6 strains as L delbrueckii subsp
lactis, 4 strains as L acidophius, and 2 strains as L delbrueckii subsp bulgaricus. All
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of these strains were examined for drug resistance and transferability of R plasmids.
All of the isolates were sensitive to Am, C, CF, E, NB, P, T, and Te. But resistant
to SXT 94% (47 strains), K 66% (33 strains), S 56% (28 strains), ENR 50% (25
strains), NOR 38% (19 strains) CIP 38% (19 strains), GM 16% (8 strains), and N
14% (7 strains), in order. And 32 different resistant patterns were found. The most
frequently encountered patterns were CIP-ENR—K—-NOR-S-SXT (5 strains). /n witro
R plasmids transfer experiment, 57 antibiotic resistant strains which were not trans—
fer to the recipient 2 Escherichia coli strains by conjugation. These results indicate
that Lactobacillus in internal trade market' stater recognize R factor but transmissible

R plasmid is not existed.
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Aol A kA (BBL ¥ Oxoid) & 32 (ug,
U)2 ampicillin (AM, 10), chloramphenicol
(C, 30), cephalothin (CF, 30), ciprofloxacin
(CIP, 5), erythromycin (E, 15), enrofloxacin
(ENR, 5); gentamicin (GM, 10), kanamtcin
(K, 30), neomycin (N, 30), norfloxacin (NOR,
10), penicillin—G (P, 10), streptomycin (S,
10), trimethoprim / sulfamethoxazole (SXT,
1.25/23.75), oxtetracycline (T, 30), tetra—
cycline (Te, 30) 5 16F°IAth
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Table 1. Antibiotics used in this study

=
S

Concentration

Zone diameters (mm)

(ug, U) Resistant intermediate Susceptible
AM’ 10 =13 14 — 23 = 24
C 30 =12 13 — 17 = 18
CF 30 < 14 15 - 17 = 18
CIP 5 = 15 16 — 20 =2 21
E 15 = 15 16 — 20 = 21
ENR 5 = 17 18 — 21 = 22
GM 10 = 12 13 - 14 = 15
K 30 = 13 14 — 17 = 18
N 30 =12 13 — 16 = 17
NB 30 <12 13 — 16 = 17
NOR 10 <12 13 - 16 = 17
P 10 = 26 27 — 46 = 47
S 10 6 7 -9 = 10
SXT 1.25/23.75 = 15 16 — 18 = 19
T 30 < 14 15 — 18 > 19
Te 10 = 25 26 — 28 = 29
* . AM, ampicillin; C, chloramphenicol; CF, cephalothin; CIP, ciprofloxacin; E,

erythromycin, ENR, enrofloxacin; GM, gentamicin; K, kanamtcin; N, neomycin; NB,
streptomycin;

novobiocin, NOR, norfloxacin,

P, penicillin;

prim/sulfamethoxazol; T, oxtetracycline; Te, tetracycline
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Table 30|X$ #0] L paracasei subsp para—
casei 2750 = SXTeol 265, Kol 19
Sell 185, ENRe]l 10, CIPel 8%, NORel
105, GMo 23, L Jactis subsp cremoris
11F o= SXTell 9, Kol 45F. Sell 5,
ENRef 55, CIPe| 65, NORel 55, GMell

Table 2. Species of Lactobacillus isolated
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3%, N9l 35, L delbrueckii subsp lactis
65l SXTel 65, Kol 65. Sel 1+,
ENRell 65, CIPell 25, NORel 15, GMef
2% N 33, L acidophius 4Fx+=
SXTell 45, Kol 45. Sefl 45, ENRol 2
ZF, CIPel 15, NORel 1=, GMel 1, L
delbrueckii subsp bulgaricus 2F A=
SXTel 27, ENRel|l 2%, CIPe] 23, NOR
of 15, Nejl 15 24zt JAd& Bt

Lactobacillus spp

No. of isolates Percent of total

L paracaser subsp paracaser 27 54.0
L lactis subsp cremoris 11 22.0
L delbrueckii subsp factis 6 12.0
L acidophilus 4 8.0
L delbrueckii subsp bulgaricus 2 4.0
Total 50 100.0

FREE &2 Y RBelF BE

gl

SXTel 94% (47F), Kol 66% (335), Sel
56% (283F), ENRel 50% (255), NORS$}
CIPAl Z+2} 38% (195 A), GMo| 16% (8

223 fFAabd 50540 diste] 16F8 34l F), No| 14% (75) 2 yEehgoen, AM, C,
A EAM UYWAHALE AAEd™ vk Kone- CF, E, NB, P, T @ TeoM: g+AS B
man EV9 s]Ze] WAL Hol: FFE A (Table 3).

Table 3. Distribution of resistant strains among Lactobacillus isolates
. No. of Number of strains resistant to
Lactobacillus spp . "
isolates SXT" K S ENR CIP NOR GM NAM CCF E NB P T Te
L paracaser .97 26 1918 10 8 10 2 OO0 OO O O OO O
subsp paracasei
L lactis 11 9 45 5 6 5H 3 30 00 OO0 O0OO0O
subsp cremoris
L delbrueckii
subsp Jactis 6 6 6 1 6 2 1 2 30 00 OO0 OO O
L acidophilus 4 4 4 4 2 1 1 1 00 O 0 OO0 O
L delbrueckii
subsp bulgaricus 2 2 0 0 2 2 2 0O 1 0 O O 0 00 O
Total 48 45 3328 23 17 17 8 6 0 O 0O 0O 0 0 O
* . See footnotes in Table 1.
S| FFo| okH|LiA S5 AN F WAAFEH2 Table 49149 &
o] F 32/FFLE TtSstA Yergod, Y
Starter ¥ PaEAFEZHY Fst 505F AFFEEE 84 YAARHe 15, 74 1F,
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Table 4. Resistant patterns and transfer characteristics of Lactobacillus spp to
two E coli receipients

Resistant patterns

Incidence of
patterns

Resistant transfer patterns to

E coli drug free
KCTC 1682

E coli

KCTC 2441

CIP", ENR, GM, K, N, NOR, §, SXT

CIP,
CIP,
CIP,
CIp,
CIP,
CIP,
CIP,

ENR,
ENR,
ENR,
ENR,

ENR, GM, K, N, S, SXT
ENR, GM, K, N, SXT

K, N, S,
K, NOR,
K, NOR,
N, NOR,
GM, K, S, SXT

SXT
S, SXT
SXT
SXT

ENR, GM, K, N, SXT
ENR, K, NOR, S, SXT

CIP, ENR, K, SXT

CIP, ENR, NOR, SXT

CIP, GM, S, SXT
CIP, K, S, SXT

CIP, NOR, S, SXT

ENR,
ENR,
ENR,
ENR,
GM, K, S, SXT
K, NOR, S, SXT
ENR, K, SXT
GM, NOR, SXT
K, NOR, SXT
K, S, SXT
NOR, S, SXT
ENR, SXT

ENR, K

NOR, SXT

K, SXT

S, SXT

SXT

K, N, SXT

K, S, SXT

K, NOR, SXT

NOR, S, SXT

[ I N T e S A T S T S e e T e e e e A T e e e S = S N S e B e S \No T o 2 B \No S )

O O O O O O OO OO OO0 oo oo ooooocoocoooco

O O O O O O O O O O OO O O O O OO oo ooooooooooco

* . See footnotes in Table 1.
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