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Rogosa agar(pH 5.4)'Me) EF#EE wEA 7 F, 37°
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= streptomycin(SM, &@&E3E5), chloramphenicol
(CP, @HERNIL), tetracycline(TC, HRILHIE),
penicillin G sodium(PC, #ZH#igk), ampicillin(AP,
H 3 HgE), kanamycin(KM, HEE%#ig%), erylthromycin
(EM, #@WBarsigk), nalidixic acid (NA, Sterling-
Winthrop Lab.) 5 8folglor], Ligt #HES %
B 5l B2 Maclowry 593t Wolf 3°%¢] LT
kel whek fiE #AskE o

ERIRZEREE KHET o+ MRS brothg BEES
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¥z sbe] WEEIL RBEoZ RAHEEREMIC)
£ kslgcel. H7, 5mle] MRS brothe]l #HEEES #fE,
—BE sl REAEAHKE K, BEEKS
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broth® Z2E:RFIMEL FEAER 2mld] 9 st
o HEMRS 10°~10° cells/m] A 3skgdc}. o &
37°Cel #y48mpfd] HBEY # AHAY B 9 BEHEE
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REE MEEd o, MICE Ho B 5223
T A ERRER Estd .

TR F MR . o] RS ST HiEPd ot
o, ERMEZHEBELR GHALERBE 258g/ml L
Lol WiEE Vel SHEES ftREECR, E. coli ML
1410 NATS Ao 2 819 o).

AT SBEAERE : GERT EZRAEEES
Sieckman 590 gliuftq Hikel wtgto=, LEE HE
BFHiZisd A mEETE H2T @ik Rl £
A $AEY BEARRES 105R7HSEdL, =
REW 0.2mlE NA 100pg/m! &R 9 {(EHEE]
fitte& vhEb R gERIst NA 100pg/ml7t R =5
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BT REEW(MacConkey agar)el] %% E4E, 37°
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= #

SRk : 958 FLEEEE B, Lactobacillus planta-
rum, L.lactis, L. acidophilus, L. delbrueckii, L.

casei suksp. casei, L. casei subsp. tolerams, L.

salivarius subsp. salivarius & 1¥k<} L. cellobiosus,

Table 1. Species of Lactobocillus Isolated

Species No. of Isolates
L. plantarum FM 1 1
L. cellobiosus FM 2, FM 5 2
L. lactis FM 3 1
L. acidophilus FM ¢ 1
L. helveticus FM 6, FM 9 2
L. delbrueckii FM 7 1
L. casei subsp. case: FM 8 1
L. casei subsp. tolerans FM 10 1
L. salivar/us subsp. salivarius FM 11 1

—
—

Total of Isolates

L. helveticus & 2#:2 #i& 1B (E 1 £).

WEIEEN . E 22X nE vlsd 7o) B
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PCs 0.8pg/ml, TCr} 12.5pug/mlsl g o1} CPs: AP
o 10#k, SMell 68k, KMol 7H#k7t 25pg/ml LU kel it
folgl o, NAel+ ot 400pg/ml Ll E 3,200pg
/mlell Witkg Vet g
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e 6for 2k ML SEIZIAY SHImHERER
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o] 2%, CP, NA, AP®o| 18, CP, NA, AP, KM,
= CP, NA, AP, SM 3 4#ifHtke]l 38, CP, NA,
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A MEEEE 44 5.0%x107'—5.0%107%, % 1.4x

rlO“—G,OxlO“%ﬂ HiE el A ot

Table 2. In Vitro Sensitivities to Antibiotics of Lactobacilli Isolated from Fermented Milk Products

MIC(pg or unit/ml)

Strains
SMe CcP TC PC AP KM EM NA
FM 1 100 50 12.5 0.1 50 200 0, 025 >400
FM 2 25 50 0.2 0. 05 100 100 0.05 >400
FM 3 3.125 25 0.4 0.8 25 100 0. 025 >400
FM 14 12.5 50 0.4 0.05 25 50 0,0125 >400
FM 5 100 25 6. 25 0.2 25 50 0.4 > 400
FM 6 25 25 0.4 0.05 100 50 0. 025 >400
FM 7 3.125 25 0.8 0. 025 25 3.125 0.0125 >400
FM 8 50 25 0.8 0. 025 25 12.5 0.2 >400
FM 9 6. 25 12.5 0.8 0. 025 50 6. 25 0.05 >>400
FM 10 3.125 25 0.2 0.1 3.125 12.5 0.025 >400
FM 11 50 25 1.6 0.4 25 100 0.1 > 400

a Abbreviation; SM:streptomycin, CP:chloramphenicol, TC:tetracycline, PC:penicillin, AP:ampicillin,
KM:kanamycin, EM:erythromycin, NA:nalidixic acid
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Table 3. Resistant Pattern and Distribution of R

Plasmids
Resistant  Incidence Strains Resistance
Pattern® of Transferring Transferred
Pattern R Plasmids Pattern No.
NA AP 1 0
CP NA 1 0
CP NA AP 1 1 AP ‘1
‘CPNAAPKM 2 2 AP 1
APCP 1
'CPNAAPSM 1 1 SM AP 1
"‘CPNA APSMKM 5 5 AP 3
SM AP 1
APCP 1
“Total 11 9 9

a See Table 2.
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pms} 5.3uma) B4k DNA 579 Haie] Whate) 41,
¥l = R plasmidss} #7Este] 5808 wsldch. =
g Gibson §9-2. plasmid 42 Streptococcio] A
Lactobacilliz WiithRTF-L g0 958 @Esldo
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Table 4. Transfer Characteristics of R Factor-carrying Strains of Isolates

Resistance Resistance Frequency of Transfer(%)
Strains  Pattern® Transferred AP CP SM
FM 9 NA AP
FM 10 CP NA
"FM 7  CP NA AP AP 1.6x10-3
FM 3 CP NA AP KM AP 7.1x10-
FM 4 CP NA AP KM AP CP 6.6x10-*  5,0x10-!
"FM 8 CP NA AP SM AP SM 3.5x10-° 6.0x10-3
FM 1 CP NA AP SM KM AP 9.2x10-
M 2 "CP NA AP SM KM AP SM 3.0x10"® 1. 4x10-%
FM 5 CP NA AP SM KM AP 1.6x10-?
FM 6 CP NA AP SM KM AP 5.6x10-*
FM 11  CP NA AP SM KM AP CP 2.5%10-'  5.0x10-3
Transfer frequency= No. of transconjugates X100

‘a:See Table 2.

Total no. of E. coli ML 1410 in mixture
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WEEL BERA Mg mEE T 9 IEEksst
RuBSsLo| A srBESt L. plantarum, L. lactis, L.

o} o
&L

acidophilus, L. delbrueckii, L. dasei subsp. casei,

L. casei subsp. tolerans, L. salivarius subsp.
salivarius % 1%k 9 L. cellobiosus, L. helveticus %
2% 5 11%E HEo s $HEZERESS R plasmid
S 2 EEBEE AESY o

#E Mk 118E streptomycin(SM), chloramphen-
icol(CP), tetracycline(TC), penicillin G Sodium
(PC), ampicillin(AP), kanamycin(KM), erythro-
mycin(EM) % nalidixic acid (NA) 5 8#i|2] gkfie)
N BEHS BHEDT B8R, 2HERE) 28 UL 8
iell el glet.

HEA RS FEA o & Witz NA (11%), CP
2 AP(10#), KM(7#k), SM(6#%) IHe 2 ETHL
= EM, PC 3 TCol & Rifelgch. WitEEHS RmHE
FHe NA AP, CP NA, CP NA AP, CP NA AP
SM#e] & 1#, PC NA AP KM #lo] 2#, CP NA
AP SM KM #io] S# & 6| glet. Mt 114
& 97t AP, CP =& SM KWTE {#igstd o, W
HRTY EHL R(AP), R(AP CP) % R(SM AP)o]
et

it WHHERTE JMA B WHRTEREES
AP7} 2.5%10-'—5.6Xx10%%, CPr} 5.0%x10-'—5,0X
10-29¢, SMe] 6.0X1075—1.4X10-5%2] &iEe] 3lc}.
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Studies on Biological Characteristics of Lactobacillus
I. Conjugal Transfer-frequency of R Plasmids from Lactobacillus tc Escherichia coli

Jong-Myeon Kim, D.V.M., M.S., Ph.D. and Hee-Jong Song, D. V.M., M.S.
College of Natural Science, Jeonbug National University
Abstract
Total of 11 strains of Ldctobacillus isolated from’ lactobacillus-fermented milk and-beverage in Marchk
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1980 were examined for susceptibility to 8 drugs, and transferability and transfer frequency of R plasm-
ids by conjugation.

Of 11 isolates each 2 strains were classified as L. cellobiosus and L. helveticus, each 1 strain as L.
plantarum, L. lactis, L. acidophilus, L. delbrueckii, L.casei subsp. casei, L. casei subsp. - tolerans and
L. salivarius subsp. salivarius by Bergey’s manual.

Resistance was the most active to nalidixic acid(NA), followed in decreasing order by chloramphen-
icol(CP), ampicillin(AP), kanamycin(KM) and streptomycin(SM).

All of isolates were resistant to NA, each 10 strains t6 CP and AP, 7strains to KM and 6 strains to
SM, indicating all of the isolates were resistant to two or more drugs in combination. No strain was
resistant to erythromycin(EM), penicillin(PC) and tetracycline(TC). The most frequently encountered
resistant patterns were CP NA AP SM KM, followed by CP NA AP KM, NA AP, CP NA, CP NA AP
and CP NA AP SM in order.

Transfer experiment of drug resistance showed that of 11 resistant strains, 9 strains transferred parts
of their resistance to AP or AP CP or SM AP, indicating 9 strains carried R plasmids determining R
(AP), R(AP CP) and R(SM AP).

The conjugal frequency of R(AP) from Lactobacilius to E. coli ranged from 2.5x10-* to 5.6xX10-%9%,
that of R(CP) ranged from 5.0x10-! to 5.0)(10'3% and that of R(SM) ranged from 6.0x10-% to 1.4x10
-595, at 37°C for 18 hours of incubation.
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