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Identification and Antibiotics Susceptibility of Enterobacteriaceae
Isolated from Feces of Wild Mammals in Chonju Zoo
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ABSTRACT : Eighty-seven strains of Enterobacteriaceae isolated from feces of wild mam-
mals in Chonju zoo were tested for their biochemical reaction and susceptibility to 19 an-
tibiotics or chemicals by using disc diffusion test and/or Microscan Walkway 40/96. Out of
87 isolates, Escherichia coli (44), Hafinia alvei (9), Citrobacter freundi (5) and Proteus vul-
garis (5) were frequently detected. The detective frequency of Enterobacteriaceae in animals
classified by their eating pattern was higher in carnivorous and omnivorous than in her-
bivorous animal. In antibiotic susceptibility test, most of isolates were susceptible to cefa-
zolin, ceftazidime, aztreoname, trimethoprin/sulfamethoxazole, gentamicin, ciprofloxacin, ce-
furoxime, ceftriaxone, cefotaxime and eftizoxime, and moderately susceptible to cephalotin
and ticarcillin, but resistant to ticarcillin/K and amikacin.
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*2] %5l -2 triple sugar iron agar, sulfide indole mo-
tility medium, Simon's citrate agar, KCN test, methyl-r-
ed vogesproskauer mediumel| 4] z}z}2] wjo}A] &)=}
gelatin®} 3} A2 AAstodc). Fisls 2 AEHS
oxidative-fermentative glucose, glucose, acetamide, es-
culin, phenylal-anine, urea, citrate, malonate, tryptophan
deaminase, polymyxin B, lactose, maltose, mannitol, xy-
lose, raffinose, sorbitol, sucrose, inositol, adonitol, cou-
maric, hydrogen sulfide, o-nitrophenyl-B, D-galactopyra-
noside, rhamnose, arabinose, glucose, arginine, lysin,
orinithine, oxidase £ 29Zo]| 3} vF-& 4 o] 84S
7 Abskel ghalstgict. b, e FE Aoksto] Mi-
croscan Walk-way 40/96(Baxter, American Type Culture
Collection, USAYE- o]-&3}o] £ al9ir).

SMEE AT AE

Fel7te] FAEA | 3t A AARs disc dif-
fusion test *t= Microscan Walkway 40/965- o]-2-3}¢]
A slede}, o], AHg-ak &4 -2 ciprofloxacin(Cp),
ampicillin(fAm), cephalotin(Cf), ticarcillin(Ti), imipenem
(Imp), pipercillin(Pi), cefazolin(Cfz), ticarcillin/K(Tim),
cefoxitin(Cfx), cefuroxime(Crm), amikacin(AKk), ceftazi-
dime(Caz), ceftriaxone (Cax), aztreoname(Azt), cefotax-
ime(Cft), eftizoxime(Cz), trimethoprim/sulfamethoxazole

Table 1. Classification of animals investigated by their eating pattern

Animal species

Carnivora (10 species)

Hyena hyena, Meles meles, Nyctereutes procyonoides, Panthera leo, P pardus, P pardus fusa, P pardus saxicolor, P tig-

ers altacia, P unica, Urocyon cineroargenteus,

Herbivora (14 species)

Bison bison, Bos primigeniustaurus, Cervus nippon taiouanus, C unicolar, Copra aegagrus hircus, Equus asirus, E
przewalskii caballus (Cheju and Shetland), E guagga, boehmi, Giraffa camelopardalisreticula, Lama glama, L guanicoe,

Loxodonta africana, Ovis musimon

Omnivora (8 species)

Macaca nemestrina, M mulatta, M fascicularis, M fuscata, M ciclopis, Papio hamadryas, Sus scrofa, Urusus arctos

lasiotus,
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(T/S), gentamicin(Gm), tobramycin(To)2.2 £ 19ZF0|
odct.
2 3
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FA(n=16), 4 (n=14) F A (n=13) 5-EF 435
A Eelgh AW AlES 22t 32, 27F 9 285F0]9)
tH(Table 2).

Table 2. Isolation of Enterobacteriacae from feces of
zoo animals

265

dESE duHA st 7 3
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% E coli(44), Hafinia alvei(9), C freundii(5) & P vul-
garis(Sy7t W12 A 2] 5]l ch(Table 2).

Ealmol SugEa ch3t 2N

g 8775 dAte g 1959 A 4ol i’
7HA 7 AF2 disc diffusion test &£3= Micro-scan&- o}
4-3tod A A 8F 2 3= Table 33 %t}

E coli 447+= Cp, Am, Cfz, Cfx, Crm, Caz, Azt, T/

Mocroorganisms Carnivora Herbovora Omnivora Subtotal S, Gm, Toel 7}4=Ale] ¢lolat, Cf, Ti Lmp, Pi, Cax
@16) @=ld)  0=l) @) ool g5Ee) 24ado] YULH, Tim, Ak, Czof
Cit freundii 1 1 3 5 = 7herdo] gl Ao E vebgel,
E coli 14 13
cott " 17 44 Hafinia alvei 97= Cp, Am, Cfz, Caz, Azt, T/S, To
E fergusonii 1 0 1 2
E vulneris 1 0 0 1 of]| 7t=Ado) Qledar, Cf, Ti, Lmp, Pi, Cfx, Cax, Cft,
Ent cloacae 2 1 1 4 Czollv 559 7}4Alo]l ¢lddoed, Tim, Crm, Ak,
Ent taylorae 0 0 l 1 Gmoll &= 7ol gl 7o 2 velhydr),
Hafinia alvei 3 4 2 ¢ C freundii 55 Cp, Am, Cfz, Crm, Caz, Azt, T/S
Prt mirabifis 1 2 1 4 o sado] 9l9l i, CE Ti c
Prt vulgaris 1 1 3 5 | 3hAdol "l?‘j"l" i, Lmp, Pi, Cfx, Cax, Cft,
Ps stutzeri ) 1 1 4 Cz, Gm, Toolli= FE5529| 7hpAde] glgder, Tim,
Salmonella sp 2 0 0 2 Akl 7FgrAde] ¢l Ao ® vehdo)
Y freder ikseii. 1 2 1 4 P vulgaris 572} Pseudomonas stutzeri 453 Cp,
Y enterocolotica 0 ! ! 2 Am, Cfz, Crm, Caz, Azt, T/S. Gm, Toon PRSI I
Total 32 27 28 87 $1a2, Ti, Lmp, Pi, Cax, Cft of]% £z 0] 7h=A o)
Table 3. Antibiotic susceptibility of Enterobacteriacae isolated from feces of zoo animals
Mocroorganisms Antibiotics
Cp Am Cf Ti Lmp Pi Cfz Tim Cfx Crm Ak Caz Cax Azt Cft Cz T/S Gm To No.
Cit frenudii + 4+ *+* £ £ + + + + + + + £ * + + £ 5
E coli + + £ £ £ + 4+ + + + = + =x + o+ + 44
E fergusonii + + = *+ +£ + 4+ + + + £ + £+ £ + + + 2
E vulreris + + £ +x £ =+ + + + + £ + £ = + o+ 4 1
Ent cloaca + =+ + + + 4+ + + + £ + + + + + + 4
Ent taylorae +  * = - S + + + + + + £ + 4+ + 1
prt mirabilis + o+ +x = * + + + = + £ - + + + 4
Prt vulgaris + o+ *x £ = + + + 1+ + =* + + + 5
seud stutzeri + + - + + £ 4+ - + -+ £ + * - + + + 4
Salmonella sp + + £ + + £ o+ + o+ + + + + + + 2
Hafinia alvei + + = £ £ £ + + + * + £ +£ + + + 9
Y frederiksenii + + X £ £ +£ 4+ + + £ + £ = + + + 4
Y enterocolitica + + £ + + £ 4 + + £ + x = + + + 2

+: 90% or more sensitive, +: between 11-89% sensitive,

- : under 10% sensitive.

Abbreviation: Cp: c1pr0ﬂ0xac1n, Am: ampicilin, Cf: cephalotin, Ti: ticarcillin, Imp: imipenem Oi: pipercillin, Cfz:
cefazolin, Tim: ticarcillin, Cfx: cefoxitin, Crm: cefuroxime, Ak: amikacin, Caz: ceftazidime, Cax: ceftriaxone, Azt:
aztreoname, Cft: cefotaxime, Cz: ceftizoxime, T/S: trimethoprim/sulfamethoxazole, Gm: gentamicin, To: tobramycin.
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