K-oreaan.,Vet. Res., Val.-23, No. 2 (1983) -

@%EBEE—J Cltrate%ljﬁij(%% R A3t

sz moe |
KRR SR AR

# W

KIS AR 918 £Bay ko ol citrate
FIAME HEE A Fasle] ABES citrate & FH
3= derhe Al Bupe] HolA ghrt.niL»

gt citratef|H (Cit") KB E# A%y Edward =
Ewing®e] 0.6%~0.9%, Washington 3 Timm?2®e]
3k ST WEs AT Fe HHE oA &
on, EZ o]FL BF Adimeld #ihEe %5&
Ishiguro 550 ghfpmzk Cit*KIFEEREY

Hxe #ERg o, oF MAEKS c1trateﬁJ)%1fs°]
plasmidell 93] g A et Aol W 167,91
ol 1R AELEBRY H&dlA citrateFifike] ol W
®E KBEAA AdAHL REEEY v d4&
2oA HYw. ¥ okl HSEgEd KBESE
B, 51519 ureaseEd: KIBHBERED 9} A Cit* R
B#RKE 328 &8 4%, BANEY AEd 4
Fe E1L AL Hom s o, Sato EID
ol o AAR Cit"KIBEsRE A BEEHQ
Bl A ol WA Migitel T4l Asty A%
A% FE3 YA CitKIBEEREY  SARRES
BER BfRel Aste] o W Wt AAs a7
= g+

DA EAYS gAY S JdebelA AsHn
e 24, &b, 8, B, FAMIUES daos dkd
Cit*RIpEERR S Sk A8 SEHmTER
# A citratecFIRd: MRS 4ATozA $7 0
el A 2] o] WEKY SIS HEEBLY  HiRe
sate] zAbst vl

wE s A

BEB® £ 357295 RASY 49 4 9%
VR4 2698, AEBEZE 38 #ope 24 1008 z=lx
UE BoRe) W4 148, =3 383@olrl, e KEH
BapoA Bgs 1605, Bt KW EHHIA B
Bel 57HelW, MW KEIWY  1E BE 54, B

: iE L
BILRERE BRAR

AMFALEE WEE BmEe 450 98, A% 12H,
Ak 45 z@la =7l 28HE AR s

HHEel 1R 4= BN BEBA ot PEERKRY
HEG #E, K Bt BERER®RY EBR %L, %
A E FeRY Fed e dddior BE
cloacal swab2 IREXsIA T},

Cit' X iR&2| HMk - LS #E AN +1
~2A1 7k o]} MacConkey agarZifigissbel A} 37°C, 18
A7k W ofsle FLEES —‘?’-5‘3%1-1 A gapel AHA
o RBES R A% 992 3~8i%kE st +
Sk Ag f?@aﬁ?ﬂ-%‘i‘k ol F Bihe Slmmonsv
citrate agar(SCA)F ol A 37°C, 4ol 7k i oksl
o B WAE GrtEA s, dg YA EhE
Cit*Ez dAstdz, =it SCARFER AN A5l
3t v}, ob &% Difco, Eiken, BBLY 3fEite] SCAE
AEste AEE AAE AASE R, o F Y vy
A citratefift: HiEE AR

SRS Cit* X! £{L@P8s Ax : Cit* A
EERGA A 1K E{LBR e sulfide-indole
motility medium, triple sugar iron agar, lysine

iron agar z¥ 3 methyl-red, Voges-Proskauer

" medium-& 2}£-3te] AAlgtg o, =gl T4 Edw-

ard @ Ewing®¢] wo] =g} AAstgdr}.
MR Bt TERE © Steers F109] ERF
EHBkd 9staon, e heart infusion agar
€ Agshddel. ggmle HEE MacLowry F0¢ by
o &itg or A4-3 $EHle SIGMARLS] 9%k = 4
chloramphenical(CP), tetracycline(TC), kanamy-
cin(KM), cephaloridine(CR), aminobenzylpenicil-
1lin(AP), nalidixic acid(NA), streptomycine(SM),
gentamicin(GM) = colistin(CL) & A-8-3lg e}, ¢ &
Cp, TC, KM, CR, AP, NA¥ 25pg/ml, SM, GM,
CL-& 12.5pg/ml7t #5575 A she] 24-Lshgct.
CitratefI Bt MERE : Sato 579 e vz}
PRES P29 Cit" Al ESAHE, B A
B ML 1410 , (NA resistant, methionine-requiring

— 173 —



F-derivative of K—12)-¢ 4}-£3sl4 ).

# R o

NAFES EOSYE cittRBEBREKY  oBE

Table 1e)A4 9} o] % 68180 mzk 3,108#k9) KBW
BRI o 68(ERECN A 12315(3.96%) ¢ Cig* KIppEM R
#A SHSG o, BHIIEE 4 383W ik 1,980%
o] KIBHAEEE b 655 A 1208 (6%), K 1688 H
3 638tk o SEHOIA 3#:(0.5%)¢ Cit* AR Rt
FREADAL, B, B, dFol, AF, A2 zE; 27
B2 e SR gt
Bl Aol w2 Cit" X ake) H¥E-2 Ta-
ble2oj| A ¢} zko] Tasmaniad] 4 @A 1563 i3k 797

Herh 558(35. 3% )01 4] 1084k (13.6%), New South Wa-
lesoll A #A= 11358 sk 3308 wh SHH(4.4%)1A 5
#(1.5%), 3@ LA F 18 KB 508 fmk 371
% 3FE(6%)ANA SHR(1:3%) 2El=m el 2ff 8K
9] 505 mizk 358K Yele SEESA gokes, 1
8 Eyoe] 1481 M3 1244 b 2B(14.3%)14 2
% (1.6%)7F SHsIgleh. =5 Tasmania 43¢0l 4 Cit*
K EM RS MR 550 & S1EA(56.4%)E  1EHE
2% LIEA siglen], o] ¥ LHE YHy SHT
8tke] KIBEEIEYE th 6kt Cit* KIEEBERG .
Stk ol g citrateF|fIe] LEtkst SCAREH
M7 AR 3 Table 29} o] F4¥el HEd 5k
B o4¥koh, @A-RNE SR 2% b 240 8 LAY

Table 1. Isolation of Citrate-utilizing Esckerichia coli from Cattle, Pigs, Chickens,

Pigeons, Monkeys, Deer, Lions and Elephants

) . No. of No. of No. of isolates
Host Specimens examined animals E. coli-like  which utilized Per cent
examined colonies citrate
tested (No. of Animals)
Cattle Rectal eaeces 383 1989 120(65) 6
Pig Rectal faeces 160 638 3(3) 0.5
" Chicken Intestinal contents 57 270 0 0
Pigeon Cloacal swabs 54 72 0 0
Monkey Composite fecals 9 56 0 0
Deer Composite fecals 12 53 0 0
Lion Composite fecals 19 0 0
Elephant Composite fecals 11 0 0
Total 681 3108 123(68) 3.96
Table 2. Isolation of Citrate-utilizing Escherichia coli from Cattle
No. of No. of No. of Isolates No. of
Cattle animals E. coli-like which utilized Per cent isolates
examined colonies citrate which lost CA*
A 156 797 108(55) 13.6 2
B 113 339 5(5) 1.5
C 50 371 5(3) 1.3 4
D 28 162 0 0
E 22 196 0 0
F 14 124 2(2) 1.6 2
Total 383 1089 120(865) 6 8

A: Imported from Tasmania, Australia.
C,D,E: Dairy farms in Korea.
*: CA, Citrate utilizing ability.

B: Imported from New South Wales, Australia.
F: Korean native cattle in Korea.
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Table 3. Drug Resistance Patterns of Citrate-
utilizing Escherichia coli

. Resistance  No. of resistant Per cent
patterns strains
CP-TC-SM 4(1) 3.3
AP-TC-SM 3 2.4
TC-SM 45 36.6
TC 27 21.9
SM 1 0.8
(e) 43(2) 35
123(3) 100

Abbreviations: CP, chloramphenicol;
TC, tetracycline; SM, streptomycine; AP,

aminobenzylpenicillin.

(s), Susceptibility to antibiotics used in the

present study.

Figures in parenthesis are the number of citrate-
utilizing Escherichia coli from pigs.
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Table 4. Transfer of Citrate-utilizing Ability in Escherichia coli

No. of . Mating No. of Character of
Donor donor Recipient temperature Selector transfered transconjugants
) isolates(%) Cit Met NA
Citrate-utilizing 115 ML 1410 Simmons 78(67.8) + - ’ R
Escherichia coli citrate agar
(Met+NA)
R group 76 ML1410 Simmons 26(68.7) ' + - R
citrate agar :
(Met+NA)
8 group 39 ML1410 Simmons 26(66,7) + - R
citrate agar
(Met+NA)

R group: isolates resistant to antibiotics used in the present study.
S group: isolates susceptible to antibiotics used in the present study.

R: Resistance to nalidixic acid.

Met: Methionine.

Cit: Citrate.
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Absiraet

This paper deals with the isolation of citrate-utilizing variants of Escherickia coli (Cit* E.coli) from
the animals, their biochemical reactivity and antibiotic susceptibility, and whether the citrate utilizing
ability is transmissible.

One hundred and twenty-three isolates of Cit* E. coli were obtained from cattle and pigs. but from
other animals, no isolates were obtaied.

Antibiotic susceptibility testing of Cit* E. coli was performed by the agar dilution method, using
the following 9 antibiotics, chloramphenicol(CP), tetracycline(TC), streptomycine(SM), kanamycin
(KM), colistin(CL), gentamicin(GM), cephaloridine(CR), aminobenzycillin and nalidixic acid(NA). All
the variants tested were susceptible to KM, CL, GM, CR and NA. Of all the variants, 80(65%) were
resistant to the drugs tested and resistance to TC and SM was most frequent.

The transmission of the ability to utilize citrate on Simmons citrate agar at 37°C was demonstrated
in 78(67.8%) out of the 115 Cit* E. cofi. There were no significant difference in the transfer rates of
citrate utilizing ability between resistant and susceptible variants to above 9 drugs.

Of 123 isolates, 8 were lost their citrate utilizing ability, spontaneously.
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