3715918 EHE] A Al43E A1E (2020)

Korean J Vet Serv, 2020, 43(1), 31-37 K.orean Journal, Of
ISSN 1225-6552, eISSN 2287-7630 Vetermary Service
https://doi.org/10.7853/kjvs.2020.43.1.31

Available online at http://kjves.org

< Original Article >

M2S=H OplIS=E2 ¢
Clostridium T2| S| LiN &M
oJS2 . 72 - A - A

Zddsta pojAdE, NeEEd’

Analysis of the anti-microbial susceptibility of Clostridium isolated
on clinical specimens from captive wild animals in Seoul Zoo
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Clostridial bacteria are zoonotic agents, which cause severe necrotizing enteritis, pseudo-membrane col-
itis, enterotoxemia to both humans and animals. The objective of this study was to monitor the antibiotic
resistance of Clostridium isolates on clinical specimens from wild animals in Seoul zoo for 5 years.
Clostridium isolates were verified by using Vitek2 compact machine. Antibiotic susceptibility was as-
sessed by antibiotic disc diffusion test, which was followed by Kirby-Bauer disc diffusion test method.
The frequency of Antimicrobial resistance of Clostridium isolate was the greatest in gentamicin (87%),
then in order of amikacin (80%). There were 55.6% of Clostridium isolates showed multiple drug resist-
ance (MDR). These results showed that a lot of Clostridial bacteria from wild animals in Seoul zoo
were acquired antibiotic resistance. Because of the wild animal’s aggressive manner, it has been hard
to collect clinical samples from wild animals in a zoo to exam antibiotic susceptibility. For these reasons,
empirical use of antibiotics has been performed in frequently. It may cause to increase the emergence
of antibiotic resistance bacteria. In addition, the antibiotic resistance bacteria from zoo animals can be
spread to other wild animals which inhabit around the zoo. Therefore, regular monitoring of antibiotic
resistance Clostridial bacteria is important to protect animals and humans from Clostridial diseases.

Key words : Wild animal, Zoo, Clostridium, Antibiotic resistance, Antibiotic susceptibility

M £ ronidazole, vancomycin, chloramphenicol A& FAY Aol

T A5/gol dtka EiEo] Qitk(Harvey 5, 2012).

Clostridium & A5-TEXNGH S Sdoty At Closridium 49 ZF A Thorst FABASo] AL
I FEA ABAR] YAV Y, F=ES, A4 AqE B2 FAES AHS A Bt AEet &
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o
f4Y 52 EslE Foltt. Clostridium 42 A& A 54 AAE 514 @2 A 2# 717 A
sH7] SfsiA Aadel Qe ool dis) dnbdes 11 HYH o ARgSte] A W] W] S
%20 penicillin AGQ] A7t AR E herrold AchBlue2l Wooly, 1977). 3] F o= FHL]F o

5, 2008). ISt tetracyclin, cabapenem (imipenem), met- = methicillin resistance Staphylococcus aureus (MRSA),
vancomycin resistance Staphylococcus aureus (VRSA),
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typhimurium DT104 53 22 73St FAAA = Y
A& 7H2l “4=1 ErEgolre] EdO R Qls FAA
wigdoll digt 937t AL UTh(Albertini 5, 2002;
Ozawa, 2002; FDA, 2003; Esaki 5, 2004). T3t 52
A3t YA AFELe= Qs o7 72 FA8A
UWaE 7HIA H= oA W EASHA =AU
(Murthy, 2001). £

A9o] vlste] Y55 =2 APOoE HIEGO
1 FoAE =9 FABA WAEES W% =2 43
ojtt. 9] penicillin 7 YA WA A 2,
HEdFe 77%7F WS Elew o] A= HE
AZFo] Hgf 5~7 8 &2 Holi AlASA 7H
=2 FA0|th(Song 5, 2000). FHLSHA w A=
A WS A A5 2IkE Hol=y Al
Aa5Y A5 9 9o 22 ZAHS 4271 Q)
TH(Casadevall, 1996). T3t H&o|A] AFHo = HYA
9 Aet A WA Aut 722 Qs &9
A W8 =l izt $27F =otAa Sltk
(Phillips -, 2004). =joflA 7}5olu vhes=o] o
gt A WAdoll gt Aol Hlsl op¥E=Eol gt
A= EF Holn =2 op XF7E YAJLE 5}
FYPERUE Tl 2RIA £ HYA g
FAA WAES EA45H 23} ampicillin?} tetracycline
FAAOIA 2 WHBT WA} HE)
(Sung 5, 2008; Kim 3, 2011). ¥tH F&EH ol A
NSt obgERA] et FAA Y AL el
Al AL o|FA|A] g2 AZoltt wEtA £ Ao A
Clostridium % 2] FPA WAHES ZYETH o]
fiste] 2013 1€5E 20184 79714 5 771E &
e AEE=dolA AREER oMEEES] 9 A 1t
¥ 59 24 AR} @9, & 59 A AAE 4
sttt == AAONA Clostridium 45 2] 4 o
Fot A A 2 A 2ARH =9 Y
Clostridium < <] Wit A EH} &
Astaz} gt

=
Hu
na
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rE

NERTE!

AFE 2013 195E 2018 797HA4] AL 55
HollA HES2l s E T A TS Kol Al
Aol YAlE= A A 79 E= HARE Z4A
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Hstd o, k Algs g AR o s dd FA}
7182 &RIsto] = AFHE Alame S 1767]9]
I AR FRe 54, AR, I, @Y 59 FolA
327FA] Al=7t 5 = 3tK(Table 1).

NE7L AHE B2 F 478 174vtEolH, o|F
ZE2E= HL23Y(Black swan, Cygnus atratus), I3}
(Gray Crowned-crane, Balearica regulorum) 5 & 17%
210}2]o] 3l TEF+= L8 o](Korean Rat snake, Elaphe
schrenckii), HAJ0](Reeves’ turtle, Mauremys reevesii)
S & 105 1evte ol FAF+= a7072] Seoul pond
frog (Pelophylax chosenicus), ™A|ZIEF-5(Axolotl,

Ambystoma mexicanum) & 2% 5ulg|o|1l L HFE 4

Table 1. The number and types of specimens

Z
S

Specimens

Abdominal cavity swab
Rectal swab

Urine

Blood

Cecum swab
Duodenum swab

Hind limb necrosis swab
Hoof swab

Large intestine swab
Kidney swab

Liver swab

NN W R =N W OB o= BN

W =
i

Lung swab

Mesenteric lymph node swab
Pericardial effusion

Nasal cavity swab

Small intestine swab

—
— = N AN N W =

Trachea
Uterus swab
Synovial fluid
Ear swab

Air sac swab

(93]
o0

Skin abscess swab
Lymph node swab
Bladder swab

Spout swab

Nasal discharge

Spleen swab
Pericardium swab
Vertebrae abscess swab
Avian body cavity swab
Prepuce discharge
Thoracic effusion 1

32 types 176 specimens
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211 2] 2| 2] =(Black-tailed Prairic Dog, Cynomys lu-
dovicianus), 7 ~E(Gemsbok, Oryx gazella) 5 & 18%

13002} ot

Mz By

A7/ Q1 Clostridium +°] 7%= fI5to] A=
E FHuf]o] sl 37°Col A 48417t 59t Hy9t
CO7t A% GasPak (BBL) WiolA @714 i<
Skleh. 71 #, colony 2~371E Adsto] &4 £5}
of vt #FE 045% Aol I4 =, 3.0
McFarland®] 52 930 Anaerobe and Crynebacte-
rium Identification Card (ANC) (bioMerieux, Marcy
I’Etoile, France)o] 535} VITEK 2 Compact U4 3
A T 24A7F HiFsto] HF G5k o2 Al
=3 Aol e A= 714890l 58 BE =
714 WiFE AISH B o A 2t & A
Al Ha3 A4 AARE skt

SUH| CIAT U4 AL Y

SHAA| A3 HAPHLS Kirby-Bauer disc diffusion
test WIHo|| whet = 9t Clostridium 422 57
H A9 colonyES 0.9% NaClo] McFarland 0.5
(1.5X108 CFU (Colony-forming unitymL)2] ‘EEZ 40
vl 3451 tt. Hi9FE -2 Muller-Hinton (BBL, USA)
b uf Al o =ste] A HAA(BBL, USAYE
5% 7H 02 B2 F 37°C, 4341 B WAl How
slefstict. 1 %, % AA Welel 2718 27
Stol FAA o 4TS Agset. AT a4
4 AL AHEE FAY FF= T 87HAolH,

aminoglycoside A/ €91 amikacin (AK, 30 pg), strepto-

Antimicrobial resktance & susceptability(%)

Types of antibiotics

mycin (S, 10 pg), gentamicin (GM, 10 pg)d} cepha-
losporin A A<l cefotaxime (CTX, 30 ng), penicillin A
&9l ampicllin (AMP, 10 pg), quinolone A< cipro-
floxacin (CIP, 5 ng), tetracycline A€ <l oxytetracycline
(OT, 30 pg), 718t AE2 clindamycin (DA, 10 pg)o|
ASEIRTE. FAA DAZ Aol w7t
g9l H= 7|22 BSAC (British Society for Antimi-
crobial Chemotherapy, Version 10.2, May 2011)°] wh=}t
TEEUTHBSAC, 2011). A WA +59 Bl&2
WS HQl #39 =5 HA Clostridium ¥ 45
o %2 Lhrold %z etk cRaTe] 7
$ 47 olae] ARl A ol 2R 4
O]5F3AtHBulger?} Sherris, 1968). THW 52
vlg2 WD @59 5 A Clostridium F

X F59] AR Heolq %z vehglct

A
=

i)

N

3

=22|E CJostridium 52| dH F7E L U
ag HE

=2 E Clostridium w+570l i3t 852 A 45
d AAF A3, CTX FAANA 7H B2 F(88%)
oM Hrde EAoH, AMP (86%)2] <7, OT
(37%), CIP (37%), S (25%), DA (24%), AK (7%), GM
(1%)9] A4S HIdrh A S7E WHES
GM (87%)°] 7F4 =9rom, theog AK (80%), S
(74%), DA (40%), CIP (34%), OT (31%), AMP (12%),
CTX (10%)2] 242 WASS HrkFig 1).

= Antimicrobial
resistance average

= Antimicrobial
susceptability average

Fig. 1. Average antimicrobial re-
sistance and susceptibility of each
antibiotic types of the identified
Clostridium isolates.
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Clostridium species

Clostridium 5 %014 8%2] FAA0] et B
A ¥&9 AA] B2 46%°|H C .paraputrificum
o] 57%% 7F =2 H|&S YEloY, C ramosum
o S6% T WA B HE&S ey ojolA
C. beijerinkii/butyricum, C. spp, C. difficile, C. baratii®]
7 sz Al WA B ¥18e Uerit ojolq
C. perfiingens (48%), C. sordellii (42%), C. tertiumi}
C. cadaveris Z}t 38%, C. sporogenes (25%)2] W73 H]
&2 HoltkFig. 2).

22I€l Clostridium 22| CRRILIA Y|

4% ol A WAEE Hol= AWy
3%, A W8S 7H 367iY #F F 2078
(55.6%) 7t WSS Eoh 20709 oA/
w5+ 5 M9 FF 25%)7F AA| 852 FAA SOl
A 5% o9 Al W EAT. Clostridium
species 8 TP WA Bl &2 C perfringens?t 27.8%
o] HIERE 7P &9koH, tha 0 & C spp. °IA 11.1%,
C. baratii, C. cadaveris, C. difficile, C. ramosum, C.
sordellii, C. paraputrificum ©] Z+ 2.8% 2] H] &S HH
t}. C. sporogenes, C. tertium 0%2] H] &2 Tt A
2 5ol XQFTH(Table 2)

347 W A LhE 24l 23

=]

20149 19 oA 2016@ 129744 3dZF EH
Clostridium w39 B JAAA WAAEL 20149
31%, 2015W0l= 45%, 20160 52%2 AA Z7}
Skl Qe A& & S AATH(Fig. 3). &2 Clostridium

o) 7 A F7E WIEL Fig 4] H=o]

2 %
Clostridium 3t2] ZHNA LHF o2 A H= &

Table 2. The number, percentage and patterns of Multiple Drug
Resistance (MDR) of Antimicrobial resistance Clostridium species
(n=36)

Clostridium No. No. of MDR
. Patterns . .
species of strains  strains (%)
C. perfringens ~ AK-GM-OF-S 1 10 (27.8%)
AK-DA-GM-OT 2
AK-GM-OT-S 2
AK-OTX-GM-S 1
AK-CIP-DA-GM-OT-S 1
AK-DA-GM-S 1
CIP-GM-OT-S 1
CIP-DA-GM-S 1
C. spp AK-CIP-GM-OT-S 1 4 (11.1%)
AM-DA-OT-S 1
AK-DA-GM-OT-S 1
AM-DA-GM-S 1
C.beijerinckii  AK-AM-DA-GM-S 1 1 (2.8%)
/butyricum
C. baratii AK-GM-OT-S 1 1(2.8%)
C. cadaveris AK-CIP-GM-S 1 1 (2.8%)
C. difficile AK-CTX-DA-GM 1 1(2.8%)
C. ramosum AK-CIP-GM-OT-S 1 1 (2.8%)
C. sordellii AK-DA-GM-S 1 1(2.8%)
C. sporogenes - 0 0(0%)
C. tertium - 0 0 (0%)
Total 20 (55.6%)

AK: Amikacin, DA: Clindamycin, S: Streptomycin, GM: Gentamicin,
CTX: Cefotaxime, CIP: Ciprofloxacin, OT: Oxytetracycline, AMP:
Ampicllin.

= 60% 56% 57%
=3 ams. S0%  S0%  50%  50%
= s0% >
= a2%
bt p— 38% 38%
=
s
= s0% >59%
=
= 20%%
=
2
5 10%
=
=
5 0%
A N & PR A~ & PN A ~ &
< <5 <5 z S <~ <5 < <
PN PO <= =5 S 5 S N < PR <
&5 0 c g E &< <> o < <> < L
S < < < <& <® & < S S RS
<8 06 == e {\“\(\ <- Q,b SN (bé‘ S
= < < E & e &
< ~ < . .. . .
= < Fig. 2. Antimicrobial resistance
g . .
<~ average from the identified

Types of Clostridium spceies
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Percentage of average antimicrobial
resistance(%)

Average antimicrobial resitance (%)

Fig. 4.

A
(Alexander 5, 1995). £ @704 CTX FAAoIA

7]-)(1—

52%

2014 2015 2016
(n=6) (n=8) (n=20)
Year
120%
100% 90% 28%
B0 v 67% g3%
60% 50%
40% R
o4
0% 7 13% 5% i I
0% g 0% 0% %
o N o B
o PO D & '
\a ¢ o G \0
(Ss é\ QST C§}' C§§ (Sg" QSO
& # > 4 & & &
- P © > \s \s ¢
&g E & S S0
ko QQ‘ (9 (3& <&
& £
d*
Antibiotictypes
Annual trends of each antimicrobial resistance of the isolated Clostridium for 3 years.

FYA7H oh At 2

tetracyclin, penicillin, clindamycin §°]t} I
7
=

Lo 7 (88%)S HYT, T}2OoF AMP Ed ! CTX ¥ AMP

Fig. 3. Annual trends of average
antimicrobial resistance of the
identified Clostridium for 3 years.

83% 100%
u 2014
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2 AFolA F AR &2

S Bt webd 2 QTS Closridim
oA

FYAY AHge FHU

(86%)°] F+ HAZ =& XS H ATt Clostridium A WAAEQ AL, AA Clostridium H°l Tst ¥

9]

dubHoz ZAls= ARl DAY Ff 2 o WA BEo] 46%°]H,

SEY WolAl Clostridium

AT 4] e GAAE BT, eyl 50l Thet A W AT A} glo] HHeA v
FAAE B ATlME FAEgon §4 A BE Sl ofdth Lot FulA 1% Bule] 2

oTe 4
o] 3

L 37%9] I ALAES WAl Clostridium o+ A= EGA BESE Clostridium®] SH3A] YA A
5ol Aol W2 AL E WYHIH CTX Tol A 1452 Al

s B 20%2] FAEA W

B-lactam A€ FAYA o], 3A|H cephalosporin A E O] AL HQl ZAlof H]F] &2 Wo|tk(Kim 5, 2003).

o O 8 ® O Aol B a3k ol ¥ ol EY ARt A

UAdd Aol A= Aldol= &7 JThPlumb, oA B = Clostridium

2002).

HA
=]

AR Fol7t X FEY

w9 YA WgEel Ui

AutA O 2 Clostridium d°l 37 ok & 7t&E A B8 = Clostridium w2 TAZA WAAERTH
UA Foko}, B QoAM= 7MY w2 A4 2 HYS AT BEYAE 3440 B2
At AMP GA] B-lactam A F A 0™, ami- oR¥EEY B4 mHE glo]l A A HARE

no-penicillin AZol 1 17 PFI SHFOl BE 9% @A AHs)7} e weFRt Auc
AT} ek CTXSF RARHA Clostridiom ol 14 = oj2i@ Holc. ol olfz, FA w4H A4t
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glol =9 sEedlA FdHer FYAE HF
ARgstel A WAdwe TS SRS AeE
FH€

A SFE Clostridium 59 Ft WEES

GMo] 87%=Z 7F =%koH, T3 22 AKO| 80%=
Uehdth. GMI}F AK 2% 12 FAZT 1% SATF
o w Ea} g FUA PAARA T 4

B4l AYH0R AHgElol YA B S5
%e Aoz W
45 ool FYA] S Holt e

55.6%9] #Fo|A YERGEA C. perﬁlgens_J AL 27.8%
9] Hl&E 7MY} w2 AU Hle= EIith

Choi (2006)2] =] Fé—%hﬁ%oﬂfﬂ A e 4
A A3 E coli (100%), Staphylococcus spp. (93%),
Streptococcus spp. (100%)2] FAA HAIUA v
Bt o]9} H|wotH -2 Clostridium -9 THAU
d Hl&= BlISHA = EUARE AL FEHOA &
= Clostridium 9 E]'XHLH*Q H]-8(55.6%)> 2
HolH "t sEoA EEE= F8 Alwe A
A Bleo] T=YW o= AU Bl
Hr} =29 AT} 2014404 2016W7FH] 3U7H
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2 &3] F7Fle FAS HYTh Park 5(2004)0
gz 19999 7YEE 20024 109714] 4129 thst
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o AFE 2005d 12 Afolo] EH Al FBA
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Me sEYS xosto] S sEHUAA B
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