KBENPOBRET VA NOSHMEDEST X 5HE

O

VS

BB
ABEBE TR K E B
WHRRFEELDBRENFERE

(BBfn 42 4£ 9 B 11 B2M)

BAEE2 5 Vibrio ~\ORBFOEREK DV Tk
BARON 51 (1961) & Salmonella typhi » & Vibrio
cholerae ~, KUWABARA 52 (1963) % Shigella flex-
neri 76 Vibrio cholerae » El Tor vibrio ~d {5
¥BELice £DH, P53 (1966) 13 Shigella flex-
neri 06 Aevomonas, ¥ X UFEEBEN (NAG) Vibrio
~ASEARIOTREAFHEEI B L e®mEL, 3
bl 5 (1966) 1 Escherichia coli i & Vibrio
~DGEEEBR YT, Vibrio 3BERNCRF % 5 1
LATERI TSRS B8, —fRic Vibrio Bk O R
BFORBFITRETHLI2DBREEDO XS KEEL
LEESAMEROE TSI Z L3 Thh 5 LR
Utto LrLEh 2 B #1% B # L < KUWABARA 59
(1966) x, Philippine £Bf> ElTor vibrio 7 & Te-
tracycline (T'C), Chloramphenicol (CP), Streptomycin
(SM) st LTHA, Haviz2H, 3AmE, 3ok
SAMERIER L, chxcREBREMN<T, oMY
EFRULCE L L BECHMBLEDEDThH B,

—7 Vibrio Biw& ¥ h T\ % Vibrio parahaemoly-
ticus DRAMBIERBE, R LY (1966), & X '
RFLV(1966) wroTHESh, b ORETH
TC,CP eitro kit R R & h ¥, % & Vibrio para-
haemolyticus ~DRREFOIEEEROBE b s SR T
Wighy Fhiebix, REF% &> Escherichia coli »»
b Vibrio parahaemolyticus 3s x 18 Vibrio alginoly-
ticus NFERR O CTHEAEESh B LA EE T &
DT, TDHLE LERET 5,

= B 5 %

1) #82EH:Donor ¥ LTI ABEL SHBLE
Escherichia coli 60-R, # ¥ E.coli 62-R, #: o 2 %
(TC,CP,SM, SA @ 4 #lfitt) %, Recipient icittk®d
25 ¥k% A\ oo Vibrio parahaemolyticus I HIEMIEHT
T1966 FIm BEN GLBEL - 108(N1, N2, N3, N
N4, T8 N9 N10, N11, N12 N13) » HXH&r
EETRTT (G SMED 104 (T 2079, T 2090,
T2091, T2092, T 2106, T 2132, T 2144, T 2164, T

2174, T 2189), Vibrio alginolyticus \IIEH T EED 5
BR(T 124, T131, T151, T168, T271) O L#E
2, WL LT Vibrio cholerae VC 90 #k (1961 4E4-
BE) R To, BEEEHD Recipient i3 Shigella
flexneri MZ ¥k, Salmonella typhi B O#k, Escherichia
coli No.12 ¥e% B Ui

2) TiiEfaERE : Donor ¥ X U¢ Recipient ki,
FhFh 1% NaCl pp broth ¢ 38R EHEY T
7oDBH, F— broth D1 HEHRBER ¥ T hth 1ml
SOEA Lo 20 B 37°C B LAOLRERAEK
O4fE% CP 5mcg/ml jn TCBS £t 10 iz =
v —UETHRIRL, 37°C 48RRI HRE, BELces
xS, R TESREL Th 6 3% NaCl i Heart
infusion (HI) agar #{ff U C IFEPE CltEE % 3
EL, RRCEHFINEERYBEL CEE YRR L
2o

3) BEERR: R 512k V. parahaemoly-
ticus 33 X O V. alginolyticus ps HREZ D Sh. flexneri,
Sal.typhi 3 L8 E.coli ~DfittE BIEEERIL, 1K
(G ER L B UFIR T /e Dl EIREEHIT Recipient
»% Sh. flexneri ¥ Sal.typhi D&y CP 5 meg/ml %
Nz 7z 1% Sucrose fin SS £ %, E.coli O 5 &%
CP 5mcg/ml fn EMB 2% {#f L, Donor } Reci-
pient DEAE®KD 0.1ml #* 1FRCFRFh5 K-S
DR Lo

4) #MRICELDMEOPE « BHMSICRET Lcht
MEEEZHIEL, 3% NaCl fn broth 37°C, 24 5
BHERDO 1 5&FE% 5ml OF— broth =8 L T#
K& Dz Uiz, &HfRe 1 broth BEEBERY FK
LT 1077 ¥ CEREFRL, ThEhoFRET S
T 3% NaCl jn H1 agar %A LCREH ik TRtE
EXHE LEEEOMRYHEE Lo

£ B KR

1) WEEZEOHEE : CP Smeg/ml pn TCBS B5iti%
BIBEMICER L TER% T heofcr 25 (Table 1),
V. parahaemolyticus {3 20 ¥k 5 %, Donor % E. coli
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Table 1 Frequencies of transmission of multiple
drug-resistance from resistant E.coli to
sensitive V. parahaemolyticus and V.

alginolyticus
o ) Donor strain
Recipient strain 5 oli Ecoli
60-R, 62-R,
L N1 0.75X 1078 0
| N12 0 1.38x 1078
i T 2106 0.13x10-8 | 2.5x107¢
V. T 2164 0 " 4.5%x1078
parahae-
molyticus (N1, N2, N3,
. N4, N8, N9,
(20 strains) N10, N13,
‘T 2090, T 2091, 0 0
‘T 2132, T 2079,
T 2092, T 2144,
T 2174, T 2189,
V. algino- T 168 1.75% 108 0
Iyticus
(5 strains) | £ 131 T151 0 0
V.cholerae| VC9 | 3.0x107 1 1.5%1077

* Transmission frequencies were calculated by

number of recipient cells recceiving R factor
total number of the recipient cells

60-R, #oiE4, N1l #e T 2106 o 2#:(10%) @
0.13~0.75X10"% DJFE T, % 7=, Donor i E.coli
62-R, #DBA: N12 #k2 T 2164 #kid 1.38~4.5%
1078, T 2106 #kTi% 2.5X107° DIREET 3 H(15%) I
TS S Lo V. alginolyticus 115D 5 B,

E. coli 60-R, ##' Donor 071 T 168 #1x 1.75
X1078 DIFEE CRHEEBA BB L2 Ch Dt ¥

Table 2 Degree of drug-resistances of strains of
receiving R factor from resistant E.coli

BD V.cholerae VC 90 i\ ~3iht Donor D4
T3 1077 DREETHEENTIobh,

2) EEEOWMME : ERcfER L V. parahaemo-
Iyticus ¥ L 1% V. alginolyticus 13 SM ¥ SA Iz HR
i TH B, TC » CP i3 3L RAIE LTE
BEREDR Lo BINEMICRE LIt T RTORELHE
LTU BRI = A(Table 2), V. parahaemolyticus i3,
HHEOEC L HTEEOENAES, TCRAL TR
100 meg/ml DEEMEOESE H N12 ic 1 2 HB L
7o, MOBEERTIX 80.0% LI ED £ %X 5~10 meg/
ml DOhie DEWTHERRL, ¥ T2106 #ke T 2164
Bz CP itk TC Ik RSt D #% 20.0%
HB Uico CP i LTk 70.0% LI E D #£ %13 25~
50 meg/ml OMMERR LA, N12 #kr T2164 o
{2 100 meg/ml OFEMEDCEE L1 230D b
f, Fio T2164 #r T 2106 Kicik 5~10 mcg/ml o
Havg DBV MR R T D 26.0~30.0% HB Lk,
V. alginolyticus T TC i 10~25mcg/ml, CP ik
50~100 meg/ml D i ¢ T D70 V.cholerae i3 TC
iz 10 meg/ml, CP iz 25~50 mcg/ml, SM iz {X 50
~100 meg/ml DL R Lo B EDR 2 & Donor
L AEDOREE X RTERE X V. parahaemolyticus N 12
Bic 1 = HB L7800 C, —RR e Recipient o fif 4
1% Donor X b $ hig D {EWZ & dibod2l,

3) BEERER: MEEEY 5 1 & V. parahaemo-
Iyticus 38 X ¢ V. alginolyticus DL BEfE%Y, 1@k
WL EhZh 2 2DE%% Donor » LT BEERRY
fFie otk = A (Table 3), Sh.flexneri MZ ¥k Tk
Donor 2\ V. parahaemolyticus T 2164-R, 4k D B Ak
1.0~2.0%x 1077 m4FEE ¢, Donor % V.alginolyticus

V. parahaemolyticus and V. alginolyticus after

before transmission after transmission
Recipient strain

TC CP SM TC CcP SM

N 11 0. 78%* 1.56 100 10 25-50 100

N12® 0.78 1.56 100 10-100 50-100 100

V. parahaemo- T 2106 5 10 100

Iyticus 7 .

T 2106@ } 0.78 0.78 100 5-10 5-25 100

T 2164 0.78 0.78 100 5-25 10-100 100

V.alginolyticus T 168 0.78 0.78 100 10-25 50-100 100
vCoow 10 25-50 50-100
V. cholerae Vo500 } 0.39 0.78 5 9 5 o010
* (1) : donor E.coli 60 R, (2) : donor E.coli 62 R, ‘

*% Each figure indicates the sensitivity to the appropriate antibiotic in terms of mcg per ml.
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Table 3 Retransmission frequencies from resistantized strains of V. parahaemolyticus and
V. alginolyticus to sensitive strains of Sh.flexneri, Sal.typhi and E.coli
Donor strain ‘ Recipient strain
Degree of drug Sh. flex Sal. typhi .
R . . . typhi E. coli
Species Strains T Cresxstancez 3
(megml) | (meg/ml) Transmission frequency
N 11-R,-1 10 50 0 0 0
N 11-R,-2 10 50 0 0 0
N12-R, 10 50 0 0 0
V. parahaemolyticus T 2106-R,-1 10 25 0 0 0
T 2106-R,-2 10 25 0 0 0
T 2164-R,-1 25 100 1.0X10°7 0 0
T 2164-R,-2 25 100 2.0%1077 0 0
. . T 168-R,-1 25 50 0 0 0
V. alginolyticus
T 168-R,-2 25 100 7.0x10°¢ 0 0
V.cholerae VC90-R, 10 50 0 1.5%x1077 0

Table 4 Degree of drug-resistances of recipients of the retransmission after receiving R factor
from resistantized V. parahaemolyticus

original sensitivities after retransmission
Recipent Donor

TC cp SM SA TC CP SM SA
T 2164-R,-1 100 100 100 1000
Sh. flexneri MZ T 2164-R,-2 0.13 1.25 5 1000 100 100 100 1000
T 168-R,-2 100 100 100 1000
Sal.typhi Taguchi VC90-R, 0.31 1.25 { 10 ! 1000 100 100 100 1000
TC,CP,SM : mcg/ml,SA . mg %

Table 5 Spontaneous segregation of transmitted resistances of resistantized vibrio strains during
successive transfers in drug-free nutrient broth

Number of resistant cells in each subculture
Strain Control| Drug
1 1 2 ’ 3 I 4 5 10
N11-R, 107 TC 10
CP 102 100
N12-R, 107 TC 100
cp 10! 100
V. h Iyti
parahaemolyticus T 2106-R, 107 TC 100
CPp 102
T 2164-R, 107 TC 108 108 100
CP 104 102 100
V. alginolvti T 168-R, 107 TC 108 102 100
. alginolyticus cp 108 109 10t 100
V. chol VC 90-R, 107 TC 108 102 100
. cholerae
s cp | 100 | 108 | 100 | 10°
Sh.f . MZ-R, 107 TC 107 107 107 107
. nevi
o cP | 10 107 00 | 107
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T 168-R, #DFA1L 7.0X107¢ DIFEET BEZ IR
A, Zoftid Donor TIXERZELEITIND bl
too BIEE% L7- Donor Otz v3h &, TC i
25~50 mcg/ml, CP iz.{X 100 mcg/ml @ &\ it
T, BlIEEofFichiich ot Donor TiXFh X h 3
bate DIEM DT, Sal.typhi HORE, L0t E.coli No.
12 #Tix, WwSho Donor TH EEEEEIIHE L
pyofehs, V.cholerae VC 90-R, ¥4% Donor DIFAI
& Sal.typhi EnHkc 1.5X1077 OEECHEENT
IS 27 (9

BEZ I N7 Sh flexneri MZ # 0 iteEHE TC,
CP,SM iz LT, 3XT 100 mcg/ml O FEMHEL R
L(Table 4), F{5% Donor OMBEEL VL EL, 1K
=D Donor X FAFORMHEE LR LT,

4) EEHOBRICEIDMEDOBE : E.coli 22HR
BFDEER 5\ ic V. parahaemolyticus s X 8 V.
alginolyticus DTHEEBOHEREYERR T & BRER
REC X OTLBRIcL &5 (Table 5), EFEFIEHT
21077 2 TRETHORMLT, TCH 5 v ik CP fn
i, V. parahaemolyticus © N11-R, £, N12-
R, #, BI O T2106-R, £ T 1 A #k1 T 1072~10°
¥TLHRERFET, WHEERT 1/10° LTS L, 3
KRR TRHERR TN CHEE L, T 2164-R, ¥RTiX 1
REBECTRHER U 1/10° UITeEA L, 4T T
NTERZHAL L Too V. alginolyticus 131 A TS
BT 1/102~1/10° @A L, 5 KR#ENK TR CoOM
%73;7‘%% Lo

V. parahaemolyticus-R, ¥k, ¥ X ¢ V. alginolyticus-
R, ¥ O BEE I I Sh. flexneri MZ Bid 10 1R
MR L THHEERDOBRAIRD bh TR FAEDE
A HER Lo

% =

Ffobid®D., ZhECRBRMEDORETFH V. cho-
lerae, El Tor vibrio 3 X 18 NAG Vibrio, X biz Aero-
monas WHIEHEINBZ LEHE LI, SEOER
‘Gt V. parahaemolyticus 3s X U8 V. alginolyticus 1= 3
RETHEEINDZ L EHRL Ioo B BY, EHF
57, BIXUOHLBLYORBTILEESHE I N V. pa-
rahaemolyticus s L Ot V. alginolyticus DI DOBHRIT
SM » SA kikfitERmTa TC & CP imixF_RTR
SHThb, ARBRTIE TC & CP % marker iz L,
CP GEIRL T2t

itk fE %z Donor & Recipient DA I OTR
is b, V.parahaemolyticus (% 20 £D 5 % Donor D&
Wz Lo 10~15% DHEkkicEEZE N, ¥/ V.algi-
nolyticus TIX5HED 5 b 1 RCBZEI N I LT T, B

BOmRIZ, KUWAHARAD HO#E, S DREEL
D% Sh, flexneri hs & Aevomonas, I X U8 NAG
Vibrio ~DIEZEE, XU E.coli 5 Vibrio ~op
EEERI D HES LEI Dk, BEFER 1070 i
BT T, T RTI0¢ D VLT, EELYD B,
coli 76 Vibrio ~OREBAE L MIZA LT, TCBS i
ok BYUSHIC R Licicd T ORE OB oot}
Dr#Ex bhb, TCBS 5% Vibrio DR MNE
REHT, DHEDY, FILORFERY IERREEHO 100
AD1IDOEE LRI E LTS,

E.coli p» biittEd iEZE I i V. parahaemolyticus I
Yot V.alginolyticus @ i EF B2, Donor } [F%0
BEMELRTEEDVERD Dhich, KEBOEE
¥ Donor X b 27 b EWTiHET, i TCRLT
IEL, EFHEEOEGI X BMERADOENED T
XDt DT EIXTE A5 O Sh. flexneri b b
Aeromonas, ¥ X0 NAG Vibrio ~ D {ZEZER, BX
W E.coli it Vibrio ~DERERBROBBEEL B LAY
RLTH3,

4@ O Sh. flexneri H & Aeromonas 35 X U8 NAG
Vibrio ~D{RERBR Y, TC FIREHED 4.5% K TC
B TH ok, SEOER T CP TERL, TC
RS DEEA T 2106 B T 2164 i 20.0% H
HLlto ThE@kkicZ LDV TREIMNIFXIF
7 AE LT 2 o A#ET, CPCEIRL b ik CP,
SM, SA Kkttt T, TC iR, TC CRRLALLD
12, D 3HCEEMTHLBZ L EBEL T\ 5,

E3%% 5} 1- V. parahaemolyticus, ¥ X Ot V.algi-
nolyticus s & O BEHEERE, THHEEDHBIHE
Donor s 6D % Sh. flexneri MZ #7213 © it BE
HEh, FOMMERFILEEZE Donor O HEX DD
%<, 1kEZED Donor k REDOMMEER R LI, V.
parahaemolyticus 35 X 18 V. alginolyticus ¢% SM, SA
ikt Th B TC L CP DERE X h R TR
DM, BIEZINI: Sh. flexneri MZ ¥¢ SM DR
b Lidbh, REFABEIRICT LIZHETH
60

Vibrio BN ORBFIFRKETHRT S L
ST BRBET 5 = L 13, KUWAHARA? H0HHE,
B IOEAH O Sh. flexneri i & Aeromonas ¥ LT
NAG Vibrio ~D{nEER, LU E.coli h b Vibrio
~ADEBERTHRE Licdt, SEOERTHEhE XL
—HL, 3~5 KRR TCTRTEFZMHIL LD

UEDZ xpibh s, V.parahaemolyticus 35 X V8 V.
alginolyticus HIEERNCE W TRET® 51 L 5WHE
HiLH BN, FTOHRIED BN L, Fi V. pars-
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i.amlyticus B LUt V.alginolyticus B A BT 5
RERTFIFRECIRCEZHL T B C &, B
V. parahaemolyticus {X Ab> D ANDRELENLEED b

tance from Shigella flexneri to Vibrio comma
through conjugation. Jap. J. Microbiol. 7 : 61
~68, 1963

FIMAR, EABZET, BREE  FAE» L
Aeromonas s X CIFRENE € 7V 4 ~D % H i
HOERK X 5EE, BRMEFHEE 21(5):266

PIMAR, AEREETF, BREEZ  KBE» S
Vibrio ~0 S HMEDEA K X 552, J. Anti-
biotics, Ser.B 19(5) : 346~349, 1966

KUWAHARA, S.¢ S.G0oTO, M. KIMURA & H.
ABE : Drug-sensitivity patterns of strains of
El Tor vibrio isolated in the Philippines in
1964 and 1965. Bul. WHO (in press)

BERER, EFED, BEEHR:BRCTVFIOEK
B REARSZSHC O\ T, BARMEFEHS 21

ERFE, KRARBRXR, ZATERHER, BHE, K

HF=Z BRESVFH IV 2 v HOFERE
Aent 3 aBzt, BEMES 40(9) : 337~344,

Pl Ak, AHIER, SHRHEE: ISfBMHcRE
LicBRE 7Y Ak 2ERAEFEACOWTo

2 VSR LOCIFERSBE
Al o (DR, €4 25747 9(7):

BREE : REOBIUEHORE L T D EV-To

it Z &, REDDBAMED X 5 KRELRE ?
SHMERTET B LXBDTHTHA S LB
%o ~273, 1963
# # 9
1) E.coli 60-R, #, XU E.coli 62-R, ¥ 2> b
V. parahaemolyticus s X 0% V.alginolyticus ~DRE 5)
FOBEAT L HEEYER LI
2) RETFODOEEIX Donor k Recipient O AR
I TR%K b, V.parahaemolyticus T3 20 kD 5 b 6)
Donor DB\ X T 10~15% &, V. alginolyticus
CIL5HD 5 b LRI BRI NIRRT T, BETHHER (5) : 256~265, 1966
XD T 4
3) V. parahaemolyticus 35 X 0% V. alginolyticus ~
OREEEORE, TR, ¥ X OTEET O B RB 1966
%, X DRBEEXINT Sh. flexneri OMIEEE, W 8)
RFoLEKSZ, KUWAHARA LO#HE, 8 I0U%EE
o Sh.flexneri 3 X% E.coli i % Vibrio ~OiREE B (&#H+)
9) /IH—, BEEH:
Bozrhi L —%T %,
X LS 250~253, 1963
1) BARON,L.S. & S.FALKOW : Genetic transfer 10)
of episomes from Salmonella typhosa to Vibrio BERRE 11(10) : 569~574, 1964
comma. Genetics 46 : 849, 1961 11)

2) KUWAHARA,S.; T.AxiBA, K.Kovama & T.
ARAI : Transmission of multiple drug-resis-

BT : BREEO = v - s HMERTF (6 17
W) A X1 F7 ABCKT AHERFOHA (B
W)o EF L EWF 65(2) : 44~47, 1962

TRANSMISSION OF MULTIPLE DRUG-RESISTANCE FROM
RESISTANT ESCHERICHIA COLI TO SENSITIVE STRAINS OF

VIBRIO PARAHAEMOLYTICUS

Hisao ABE
Yokohama Quarantine Station, Yokohama, Japan

SacHIKO GoTo and SHOGO KUWAHARA

Department of Microbiology, Toho University School of Medicine, Tokyo, Japan

It was already reported by KUWAHARA and his coworkers (1963) that the multiple drug-resistance of
Shigell_a flexneri can be transmitted to sensitive strains of V.cholerae and El Tor vibrio through con-
jugation, and that the recipients generally lost the transmitted resistance after repeated transfers on
drug-free nutrient media. Later, ABE et al. (1966) confirmed that such transmission process also take
place between Shigella or E.coli and NAG vibrio or Aeromonas. In Japan, there are many cases of
food-poisoning due to V. parahaemolyticus, which are detected frequently in the near-sea water of Japan
and South East Asia. Although none of the isolates of V. parahaemolyticus are resistant to chloramphe-
nicol and tetracycline, there may give rise to the possibility of the emergence of multiple-resistant
strains. This report deals chiefly with the experimental results of the transmission of R factor from
resistant E.coli to sensitive strains of V. parahaemolyticus and V. alginolyticus.

Two strains of multiple-resistant E.coli (SA.SM.CM.TC) were chosen as the donors of R factor,
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and 20 strains of V. parahaemolyticus and 5 strains of V.alginolyticus were tested for their competence
to serve as recipients of R factor. Using TCBS agar containing 5 mcg/ml of CM as selective plate. A
few strains out of the test strains of V. parahaemolyticus were found competent recipient of R factor
according to the donor used, and among 5 strains of V.alginolyticus only one strain received R factor,
when the strain 60-R, was used as the donor.

Many of the recipient colonies of V. parahaemolyticus were resistant to CM and TC at the level of
5~10 mcg/ml, considerably lower than the resistances of the donors; whereas recipient colonies of
V. alginolyticus were highly resistant to CM, although TC resistance was generally low.

Retransmission from resistantized vibrio to sensitive strains of E.coli, Shigella flexneri or Sal.typhi
were also accomplished, and the recipients were highly resistant to SM,CM and TC, quite same level
as the original donor.

As in the cases of other species of Vibrio, resistantized V.parahaemolyticus and V.alginolyticus lost
their resistances after 3 successive transfers on drug-free nutrient agar.





