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Abstracts

This research has been performed by our own investigation, also cooperated with health and sanification division and
each of district offices in Busan metropolitan city. After choosing two business establishments per each districts, we collected
water samples five times for microbiological examination.

As a result of investigation of 160 aquarium locating at water samples from urban areas, we could detect 88 cases
of Vibrio spp. Furthermore, there were four cases exceeding the acceptable limit of aquarium water (100,000 below /
mL) and another 4 cases exceeding the limit of coliform group (1,000 below / 100mL).

We performed for 271 cases from coastal areas from april to november, we could detect 130 cases of Vibrio species
and 10 cases of coliform group exceeding the limit.

After performing 17 kinds of antibiotic susceptibility test for 41 cases of isolated Vibrio parahaemolyticus, 27 cases
showed resistance to Amplicllin (AM), all of 41 cases showed intermediate resistance only to Cefazolin (CF), and sensitivity
to the rest of them.

As a result of performing antibiotic susceptibility test, serology test and PFGE gene analysis on 10 pairs of Vibrio
parahaemolyticus detected concurrently from intake-pipe water and aquarium water, We could not get data showing that
they are clearly same species.

This result means that contamination in intake-pipe water do not effect to aquarium water.

In addition, we found out there was no perfect sterilization system for aquarium despite trying a lot of ways something
like cleaning, UV sterilization, ozonization and so on. Based on our research, intake-pipe do not have a problem with
microbiological contamination so we are sure that the germ came from supplied fish had caused that kind of contamination.

For effective management, UV sterilization or ozonization which can be handled consistently should be adopted in aquarium.
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Fig 1. The taken place of Aquarium in the Busan Fig. 2. The taken place of Aquarium in the Busan
coastal areas, urban areas,
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HEg| e gt&m B e S ett, vlEgQ fE 3,
FE vBE )2 a4 1LE ofifste] 1 ARxE 2
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Table 1. Determination of susceptibility, intermediated resistance and resistance of bacteria to 17
Antibiotics by standard suggested by CLSI — MIC test

Antimicrobial agents Suceptibility Intermediate Resistance
Ampicillin(AM) 16 > 32
Amikacin(AN) 32 > 64
Ampicillin/Sulbactam(SAM) 16/8 > 32/16
Cephalothin(CF) < 16 > 32
Cefazolin(CZ) < 16 > 32
Cefoxitin(FOX) < 16 > 32
Cefotetan(CTT) <16 32 >64
Cefotaxime(CTX) <8 16-32 >64
Ciprofloxacin(CIP) <1 2 > 4
Chloramphenicol(C) < 8 16 > 39
Gentamycin(GM) < 4 8 > 16
Imipenem(IPM) < 4 8 > 16
Nalidixic acid(NA) - > 32
Tetracycline(TE) 8 > 16
Ceftriaxone(CRO) 16—32 > 64
Trimethprim/Sulfamethoxazole(SXT) - > 4/76

Amogxicillin/Clavulanic Acid(AMC)

16/8 > 32/16
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ml2] 0.45 % saline®]] #+HE 0.6 McF=Z TF=9] o] +
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(1) Agarose mold®] Az

AHFFLE Triptic Soy Agardi=|o|A] 14 ~18AI7t
HjoFsto] AFEEFE I, molecular weight marker®+=
Salmonella serovar Braenderup ATCC BAA—-664%
AHESEITE A AE] PA HdtE SR, plug

AR ofsf 4 akeo

SAME 9 g B 29

wash TE (Tris—EDTA) buffer (10 mM Tris pH 7.5
and 1 mM EDTA, pH 7.5)%2} 1.2% plug& agarose
(Seakem Gold, USA)E ZH|8to] 55T 4% 0ofA
Hsiook WA ZEjoddl FE(12x75 m)oll cell
suspension TE (Tris—EDTA) buffer (100 mM Tris
pH 7.5 and 100 mM EDTA, pH 7.5) 2 mLE ¥3 W
o7 42 Bl Vitek AR 15% ~ 20%2] &

HeZ 248k, TEoldl + 9 200 ¢ LE 1.5
mL microcentrifuge tubes®l %7l th3 &£H|EF o] Q=
1.2% plugg& agarose mix 200 p LE tubeo] Y1

micropipette 22 HH3] 43] = 42 F, HIE plug
mold (Bio—Rad, USA)oll ¥l plug moldS 4C9|
Al 5 HE #3]aL, o] AZHS o]§sto] ES Buffer (0.5
M EDTA, pH 8.09] 1% sodium—lauroyl—sarcosine)
1.5 mL¥} proteinase K 40 x L (20 mg/mL)E 2 mL

microcentrifuge tubeol &v|3}3ch,

(2) Algtazs He

S35t plugE 7AUA] ES buffer/pk® 7|3 55T
oA 2412F A 2skeiet, Plugs ¥Me7t &
A=l screen cap (Bio—Rad)ol| 2+ AAEE Wil cap
columnIF e & 23 o}, PVC Tho| & THE tubeo]
2ot AF o vlg] 55CE FH|slE B RS
PVC wholxze] a1 55C & F2xoA 15 &b
plugE A& & B FFSE AASHL vlg] 55TE
ZHFE A|Z-E A58Ml plug wash TE buffers @
o 55T A P24z 30% 5 53 ATt
MHol & plugs ATFEE T2 HEZZ 0|83ty 1
mm FAZ AE o, AE 2719 d¥HS 1.5 mL
microcentrifuge tubed] Y1, ©-& plugs AMHE3HA]
oro  plug wash TE buffer7} 9= 2 mL
microcentrifuge tubeo] gol 4ToA EHsF ), 1
mm FA° plug #H#Ho] Fo] U= 1.5 mL
microcentrifuge  tubed]  AFHEALAE  FFEAH
(TaKaRa, Japan) 10 g L, A|gt& 4 Not I (NEB , 40
U/ul)4pL, BSA(NEB) 1 4 L, 85 254854 L
E Y 50T oA 4AzE HEGA[FH oW,
marker® ARE-3t Salmonella serovar Braenderup
ATCC BAA—-664= Xbal (NEB, 40 U/y L) 2 u L,
2+ (TaKaRa, Japan) 10 z L, BSA (NEB) 1 u
, B9 FR75 87 4 LE YT 37C Fe5FoA 447
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2UH BRS8N AASHL, plug A
H tubeo] plug wash TE bufferE 200 4 L
£ AlY Y=t} PFGE& agaroses AREsto]l 1%
agarose 88 gel A7)0 Yrsro] =l &, 55T &2
Zo|A Byt Agtas 27t 2 plug dHE 7
olA agarose gel 4F-§ comb?] & Fof o] &

2 5 AR FHY E7|E AASHL Ad-20lA 10
A= AxA AT, AR Ax7F EYAE combs A
3t1l, 1% agarose €Y gelo] &Il gelo] 2o
combs AA3ATE Combell 23] THE(Z well
agarose §H-& FojA Aot Gel& #7195 cellel
Yo CHEF I Mapper PFGE (Bio—Rad, USA)E o]-&
3lo] gradient 6.0 V/cm, included angle 120 °,
initial time 2.16%, final time 63.8 %%] XS & 1
4CoNA 18A17F A7 952 sttt A7 950l daE
H 500 mL9 ethidium bromide
g/mL)el gel& go] 30 B3+ A&

sto] 1A17HY 23] &S St

PFGE ZAi}= ZF #39] DNAIAI7} o2 A o] S:0f
wrebA] groups ASHAAL,

(Applied Maths, Belgium)E ©]-83%}%] Dendrogram<
2gste] Y FATAE v BT

BioNumerics software

Zn @ na
5 2ol
AR o ol EAE 974

44 5E 119714 9 23] & 97f49] i ZojAlE
A e 9 eEUeE AR Ak ofefiet At
s 14370 tisl HARE Axt vjE ] eqt&o] 73
A@EgeZd et vE Y4 non O-1 ¥ non 0-139
47, vBE|e fEd3+ 214, AE vEEed 624, F
2HE 23 AEHA Mdse 1R 58 VS
2 , A2 670l A
71&%]21 1,0000]8}/100mLE %33} cHTable 2).
FETS 12870 tis AlFe A3} vjEe

Table 2 . The Vibrio spp. from intake pipe water in coastal areas

No. of No, of detection each test item
No. of sample | detection
P (ratio)  |(non ov;lcbrolf)egag—lgg) V. vulnificus | V. parahaemolyticus
sum 143 73(51.04%) 4 21 62

first 9 1 - - 1
4month

second 9 2 - 2 -

first 9 2" —~ 1 2
Smonth

second 9 1 - 1 -

first 9 1 - - 1
6month

second 9 3 - 1 2

first 9 6" 1 -~ 6
Tmonth

second 9 8 - 1 8

first 9 8" - 3 6
8month

second 9 8 - 3 7

first 9 6 - 1 6
9month

second 9 7 1 2 6

first 9 3 - 1 2
10month

second 9 5 1 3 4

first 9 5 1 1 4
11lmonth

second 9 7 - 1 7

*repetition detection
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& 57AMYEYA  Vibrio cholerae 37, Vibrio
vulnificus 137, Vibrio parahaemolyticus 4671)°0] #
EE o, Adtes Feee iR 2 By 25
4= 7122191 100,0000]8H/ mL o8l on | i ut+
2 470flA 71Z2]¢l 1,0000]3}/100mLE Z3}sh= A
o8 ettt shARE 22 JA Haed @ =E3ol A
attol FAlol 71eE 28k A= 270lqlh
At st ete S
TFEFEE] AlFS olF
= AR Bl gl Amdate} Algtdol et
8, 5 BFRoA AEEA 4 tHTable 3).
A obg Tt 5] 22 16~28 T HY
3, F2 g F& o] 83 ¥ 3~43] AESt= AoR

Supet HEpbold FAl Hrele

Vibrio parahaemolyticus 367, W|HLYA Vibrio
cholerae 27, Vibrio vulnificus 57 5 & 43329 F&
P 8 SETOA BAT BF0| AZHAL, ol

% 109 % & 29| £3WS L H5SA A

o

lo

1670 oAl & 53 AA A=gk 1607 gt 4

AL A3} w|BE| e otd 88HM|H YA Vibrio cholerae
14, Vibrio vulnificus 1074, Vibrio parahaemolyticus

T, SEAE 2ol AFHNLL, Alitre a5

N

B

LEBS HA AE P2
EAA Y 517 SEpo]
o Teh gre] Alg) 9 A%
oh 2ARE $EBSY pH

$2L 14~20T Tt

Table 3. The Vibrio spp. from aquarium water in coastal areas

%22l 100,000/mL oAl AH-9-71 471019100 of
2 4704 7]F]¢l 1,0000]8H/100mLE =33}
L Roz Yehydth(Table 5).

ZAE AAIEE 32714
Table 6, YeFHA
HOlL 5.8 ~ 8 00|30,

No. of No, of detection each test item
No. of sample | detection
P (ratio) (non olilcbroléiﬂag—mg) V. wvulnificus V. parahaemolyticus
sum 128 57(44.5%) 3 13 46
first 8 - - - -
4month
second 8 - - - -
first 8 2 - 1 1
Smonth
second 8 1 - 1 -
first 8 3 - - 3
6month
second 8 3 - 1 2
first 8 4 1 - 4
Tmonth
second 8 7 - 1 7
first 8 5 - 1 4
8month
second 8 7 - 1 6
first 8 1 - - 1
9month
second 8 4 - 1 3
first 8 3 - 1 2
10month
second 8 5 1 2 2
first 3 5 1 3 4
11month
second 8 7 - - 7

*repetition detection



32 - AG3] - pag - oju]

=4

Table 4, Monthly distribution of Vibrio spp. from intake pipe water and aquarium water in coastal areas

Sampling point
=A]7) ® @ ©) @ ® ® (Dminrak | ®minrak ®
dadae gongdong | shindonga | jagalchi jagalchi minrak fishman | fishman |daebyunhan
seapark asijang sijang sijang 1 sijang 2 |fish center |fish market 1 |fish market 2|g younhwari
first
4month
second
first
Smonth
second V. wvul
first V. para
6month
second V. para V. vul
. V. para
first V. V. V. para
Tmonth s - para para V cho b
second V. para | V. para | V. para | V. para V. para | V. para | V. para
first V. vul V. para | V. para
8month
second| V. para V. para | V. para V. para V. para
first V. para
9month
second V. para | V. para V. vul | V. para
first V. para
10month
second| V. vul V. cho | V. para V. para
first V. para V. para V. para
11month
second| V. para V. para | V. para V. para | V. para | V. para
¥ V. cho . V. cholerae(non O—1, non O—139), V. vul . V. vulnificus, V. para . V. parahaemolyticus
Table 5, The separated status of the microorganism to the aquarium water in urban areas
Bacterial | Coliform Vibrio spp.
Korean Food .
count group C Salmonella| Shigella
standards codex (100.000 | | (1,000 | division
(standard) ’ y V. parahaem . SPpb. SPp.
/mL) /100mL) : ; V. vulnificus| V. cholerae
olyticus
No. of 0 4 No. of 70 17 1
incongruence detection 0 0
A © | @5% 40N 4zsm | (10.6%) | (0.6%)
Table 6. Management survey of the aquarium water in urban areas
change method| water change cycle/week disinfect method
Division i i water i
direct |request 5 times .3 2 times | always clacaning water purifing USINE | 13y | Ozon
times supply change drugs
system
oo, of | 28 4 | 14 | 10| 4 4 13 3 4 10 | 1 1
@aﬁo %) (87.5) |(12.5)](43.8)|(31.3)|(12.5)| (12.5) | (40.6)| (9.4) | (12.5) |(31.3)] (3.1) | (3.1)
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Fig. 3. Susceptibility ratio which follows in antibiotics type from live fish market in coastal areas.

1000 1
800 |
s00 1

400 17

Ratio[%)]

200

0.0

M Susceptive

cIp c GM  IPM  NA TE  TIC  SXT AMC
Antibiotics

B Intermediate

W Resistance

Fig. 4. Susceptibility ratio which follows in antibiotics type from aquarium water in urban areas.
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Table 7. Antibiotic sensitivity comparison of the same time isolated strains in coastal areas
1 2 3 4 5 6 7 8 9 10
jagalchi | minrak |shindonga| minrak |younhwari| jagalchi | minrak® | minrak® | minrak® |younhwari
10month | 10month | 1Imonth | 11month | 11month | 11month | I11month | 11month | 11month | 11month
sensitivity second second first first first second second second second second
-1 intake | AM-I | AM-I Acbgj Acbgj AM-R | AM-S | AM-I | AM-I Acbgj AM-R
pipe CF-1 | CF-1 | & | | &y | CF-1 | CF-1 | GF-1 | CF-1 | o, | CF-I
9 aquarium| AM7R | AM-R | AM-R | AM-R [ég/[__ll AM-T | AM-I [éll\?/[__ll AM-T | AM-T
CF-1 CF-1 CF-1I CF-1 FOX—] CF-I CF-1I 71 CF-1 CF-1
agreement | .. i i i i i . . .
or not disagreement | disagreement | disagreement | disagreement | disagreement | disagreement| agreement | disagreement | disagreement | disagreement
% I—intermediate, R—resistance
Table 8, Antigenic Formulas of the same time isolated strains in coastal areas
No. 1-1|1-2|2-12-2(3-1|3-2(4-1]4-2|5-1|5-2|6-1|6-2|7-1|7-2|8-1|8-2|9-1]9-2|10-1|10-2
serum
O—antiserum | O4 | O4 |O11| O3 | 05 | O3 |O10| O3 | O3 | 06 | O2 | 03| O1 | O1 [O11| O5| 03| 03| O3 | 010
K-antiserum |K12 |K12| UT | UT | UT | UT | UT | UT | UT | UT | UT |K30| UT | UT |K36| UT | UT |K15| UT | UT

¥ —1 intke pipe, —2 aquarium, UT — untypeable
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Table 9. Aquarium installation property status in Busan metropolitan city

junggu seogu donggu yeondogu busanjin dongnae namgu bukgu
95 53 o6 44 186 204 77 144
haeundaegu sahagu gumjeonggu | gangseogu | yeonjegu suyeonggu | sasanggu jijanggun
268 186 70 76 116 212 102 240

% Busan metropolitan cityhall's cooperation data

health and sanification division and each of district offices in Busan metropolitan city.
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