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Fig. 1. Location of sampling stations in Pusan area.

shigelloides®] ¥-ER{-7-& #qlslr] o4 sjed, o}
N2, gk, G5 s7el, B TE A 54
sl 20, 715 10, 2 60709 AlEE Aaigm
(Fig. 1), Axhete o)sfefstoll A Fofubre 2759}
LAt FAb el A 19921 195 7427}
2 Ag AAEAE Zasle SR AEd
4FFE AHEER
T2, pH, HEF

T2 BAREAR SAslge, pHE feA3
pH meterg AH4-3l9em, dE-L non-flame elec-
trolyte analyzer(Jookoo ION-150 AC)E A}-&-5}ed
A sAch
£ ¥ 53

FH e Arai ef al (3,5.18.23,24,32)2]
el gk £l Fig 19 A 54
A 2 @ 4z 100ml/% membrane filter
(millipore size 0.45 um : Whatmann Co.)el o3}
sled o 7 x| [BB(inositol brilliant green bile salt,
Difco), DHL(deoxycholate lactose agar, Difco), SS
(Salmonella Shigella agar, BBL)®} TCBS(thio-
sulfate citrate bile salts, Nissui)uf =]l z}z} 344
A5 HaE Wgol 2 s okt HEd wixle
35T oA 18~24217F wikgt o1& IBBellA 33 ¥
%4, DHL ¥ SSelld& 74 283 TCBSol4+&
A8 Alehg Zb7h wpa] agg g Al gAg
Aul 2o wioFsle] oxidase9t catalase7} Al A
g-$ TSIKtriple sugar iron agar, BBL)$} SIM
(sulfide indole motility, BBL)el| #<£3}%ic} 2447}
eEF HoS 54, gas 54, Abdle] d7leld, 3o
434l 717} SIMAolA sulfide &4, indole 2 &
FAol Fdd FFE AEEkch e AsisrAql
432 API system(APl bioMéri¢ux SA)#} Kene-
man et al. (17)9} wel] F3led AAshgct #9
&%-& Bergey's manual of systematic Bacteriology
Vol. 1(28)® Manual of clinical microbiology(33)%

KOR. JOUR. MICROBIOL.

Wz sholel.

AN AR BE A FA] A
4] MacConkey, SS, HE(hectone enteric agar.
BBL), TCBS®] d¢ 9 7hu) =] 9} selenite F broth
(Difco), alkaline peptone water2] A=A 27wl =
Aol 2tz AEFEE 35°Cel A 18~24412 F A&
A who R Fa5 Aok

Ak BA : Miller®] 919w} xabike
F%3}9t} Trypticase soy broth agar(BBL)ej ] 28
°C, 24217 wiokgt oS 5dA oF 40 mg screw
cap tube(13X100 mm)o| 232 50% methanol-15%
NaOH | m/§ #H7}ste] 100°Cell A 3087+ £4ich
7 B8 420 2 A3 methanolic HC1 2 mi&
A7V8ET 80T o 4 10%-2F 7} stod wigd3}A| ) oL
hexane-methyl-tert-buthyl ether(1 @ 1 vol/vol) 1.25
m/E A7}l Fatty acid methyl ester®2-&
# gt o} base washing2.2(19) 54 NaOH 3 m/¢
7ty AFEol-g B4 4 vialel] Wol B8 AR
Ag-alsieh

Microbial Identification System(MIS, Hewllet-
Packard 5890A)2. = fused-silica capillary column
(25X02 mm)°] %2 gas liquid chromatography
(GLO)E ©]8-31] air 40 psi, H: 30 psi. N, 20 psi2]
oA 2t W4 400 mi/min, 30 mi/min, 30
m//min2.2 injection temperature 250°C, detec-
tion temperature 300°C, oven temperature® of%-
5°C ASAIA 170°CellA 300°C7AR & 3lo] FID
HE7E FEsct
Plesiomonas shigelloides®| 2| 3 M3l8lx E
SHE

Z28s  AAMNAAREH E 9} gk el
HE8L 35°CellA] 18~24417F vl oks S &4
f-7+5 skt

STl Xl w2 MRHE : BBL ¥ Difco ¥
weh 24 24 A el FAdEE doli] 9
&}o] BHI, thioglycollate medium, alkaline peptone
water medium, 2] selenite mediumeol] &3t
b, 35°CellA 244]7F E9F 180 rpme] S22 W
vkl oksle]  spectrophotometer (Beckman Junior
III, Coleman)& 660 nmeoll4 &4 &}sdc).

pH ¥ 2, NaCl Skoff i3l Y&k : )3
P. shigelloides®] pH, 2%, NaCl %% A#}alo)&
ol ] $]5te peptone water(Difco)E pH 3~11,
NaCl F%& 0~10%& F4stod 35°Col4] 2447
283 EEE 5~50°C7A] 5°C zbHes dsd
Faul Aol e ASATe] e 23w 27t 24
A|ZE ot mdste] &gk

DNase 44 : Deoxyribonuclease ] 42 Sch-
reierel] ©Jg ¥Pg(27)2. 2 standard DNase test agar
(BBL)ell 0.01% toluidine blue O(Sigma)®} 0.2%
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Table 1. 7The distribution of Plesiomonas shigelloides
Isolated from each station and the range of
environmental factors in Pusan area (Jun.~

Oct, 1986).
Sampling Environmental Factors
Samples

stations Temp.(°C) pH  Salinity(%o)
Dadaepo 01097 23~24  7.7~7.92463~2541
Haeuhndae 0/10 2~23  8.0~8.224.63~2530
Nakdong estuary  0/15 24~25 7.2~75 026~030
Suyeong Bay 0/10 2~23 7.8~79 470~498
Kupo 1/15 25~27 7.0~7.2 028~033
Mulgum 2/15 27~28 69~7.1 025~026
Kangdong 0/15 26~28  6.8~7.0 028~030

“ Number of positive samples.
# Number of samples examined.

EMH Z5dHAL: Disce BBL A|EFS A3}
gem NCCLS (National Committee for
Chemical Laboratory Standards, 1984)el) &3}
Hxa A #4208 H83slely, H3ke= BBL
W5l wgich

4ot % nF
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e T Aol A A 90712 AlEE At w
P. shigelloidesT9) ¥%& #ZA%} Z3} Table 13
Zsith Table 1o &3l FEoA FH43 15719
Alg5%5 1702] AlRel A P shigelloides7} 7=,
E7olAe 15709 A 8% 209 AlgelA A&
ot g E, GFE7 s, ok st 2dela] A=
Age e HEE A wskeh Poshigelloides7} 755
TE BFY & pHe d8& 2d HEHA
% #ed. ik ohxel Gt stk
of7b & $&2 % 27C ol x, pH It FE 6.9~
7.1, GF-2 oF 10~1008] o)A} e 0.25~0.33%0 2
ke 8 x4 akgdch. Tsukamoto er al-&
Toyono 52 743} EwdelolA] 38.6%9 WPAd&E
Hustg32(30), Arai et al& Tama 7S FAo R
AEEE AR vl oEld geE 8.9%, Wl
102%2] FA&S vel Aoty B astdels). o e}
Zol P shigelloidest= w71t dpelels] HE4E
oF = olch B F& sAs|o Al ghxbe] Bl
AEHZ o] Ao dddgoz B 5 glegz)
AMEF(1,4,8), $oE ofd | Fye Ayt
o]F-o Aol ).

A2l Plesiomonas shigelloides®| £2| ¥ 53

o3| 4= IBB, DHL, SS2} TCBS vl 2] Aol A1
77} inositol & ©]€-3t1L, lactose$} sucrosed o]&
a2 obe AT o o5 Azt 24
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Table 2. Comparison of biochemical characteristics of
Plesiomonas shigelloides isolated by conven-
tional method.

Test Clinical Aquatic
sources systems
Gram stain - —
Catalase + +
Oxidase + +
ONPG + -+
Urease - -
DNase + +
Methyl red - -
Acetoin — _

Citrate utilization -
Gelatin liquefaction - -
Growth on TSI medium K/A, H.S(—)K/A, H.S(—)
Growth on SIM medium —, +, + —, +, +
Glucose Gas production - -
O-F test
Acid from lactose
sucrose
mannitol
maltose
xylose
inositol
arabinose
rhamnose

I+ 1+ 1 i+
I +m

P+ + 1

Numbers of tested strains were six from clinical
sources and three from aquatic systems.

K/A, slant/bottom; K, alkali; A, acid; +., Assimi-
lation; —. No assimilation.

e g Fel, U3, 5,32). e A 30
78] A& Fol A P. shigelloidesZ FA= = 16875,
= 60709 AlEE 631779 HeEbs FAslgle
v} o -8 deromonas spp.2} Vibrio spp. 2 WEbdch
b ez el FEAAME 275, EFAE T
2] P. shigelloides7} ZZHAtE 44 JFelod
Fo AF & FFE AYstne AT 69elA
1049 2tololl B2 RE HEHT Qe Ao Hof
TE 5 BAAA ] GEs w LS 4 5 U
oy At Sl gl pA F JASHET
257} &k4 %02 inositol e WEA o] &k Wbl
sucrose= w3 2]7]12] 9o, lactosex= UAH-H
TF7} AR dFEo w2 o) 83lw qleE
oF 4 9lglt}h. tiAl = IBB, DHLL Foll tiat oA
Ho| efste] A& 7heAe] ¥ YHMHSE Vibrio
spp.2] H-Elell ©]4-=E& TCBSHlAx ¥2] 7Fsiio)
Foeeti Angovy, 238 oF EF Ayl
748t Salmonella spp.2] A€ % 7hgduA| 2 o] &-5 ¢
S SS wiAlelA Ee=Ed=dl, ¢17& von Gra-
evenitz®} Bucher(32)9] Z=} Zgitd. TSIeA A}
wo| Advteldelir mFol AMS el sk~
2 st 4L ok ey 484172 o) F =
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Cell growth{OD at 660nm)
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Fig. 2. Effects of various broth media on the growth
of Plesiomonas shigelloides at 35°C.
©—®: Brain heart infusion broth, O0—0O :
Thioglycollate broth, a—a: Alkaline peptone
water+inositol, A—a: Alkaline peptone
water, @B—M: Selenite broth
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Fig. 3. Effects of NaCl concentration on the growth

of Plesiomonas shigelloides in peptone water at

37°C. 24 hrs.
A—a: Clinical source, A—a: Aquatic
system
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Fig. 4. Effects of pH on the growth of Plesiomonas
shigelloides in peptone water at 35°C, 24 hrs.

A—a: Clinical source, a—a: Aquatic
system
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Fig. 5. fffects of temperature on the growth of
Plesiomonas shigelloides in peptone water at 37

°C 24 hrs.
®—m:  Clinical source, [—[1: Aquatic
system
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Retention time

Unsaturated chain (%)

Saturated chain(%)

Clﬁ'lB/Cis ClS:]us/lrans C]Z:() C12:030H C14:0 Cl{):l) Cl7:0cyclo Cls:[)
Clinical sources 32~42 9~13 4 3 2~3  25~30 2~10 12
Aquatic systems 41~43 11~14 4 3 2 25~28 0~2 23

Fig. 6. A chromatogram compositions of cellular fatty acids of P. shigelloides, analyzed by autornated gas liquid

chromatography.
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zbztel Ml 1~1.59 7~92 vehyton, Cee AA
AakE oF 60% o]AHE ARt ZHE e 2
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coder} 2o} 7 E(1)3 Ak, Rapid ID 32E
code 62001046403(exellent)s} ID 32GN code 650
02200000 (exellent)ol| A = o} A &3}A FA 5 et
uebrd Rejg ol i AldshE, AssE A
A2 v|Re] RFEAFE AMHSEA] WolE compu-
ter data base libraryE o]&38}e] FH3] P
shigelloides® 3 4 Y4k

28s

Blood agar plated] #X3}ed 35°CellA 18~24
A7} ¥ colonyF99) 4¥o) 5§ HIY A
2tgt HEPdAde 48] gdeovt A APl
A 480 QA 22 79 Tl @E
$d5e] o

DNase #4

dulH o2 P. shigelloidess= DNase €4°] gle
Aoz o)A 9lovk3, 18) & Ao 72417
Ax zA BAdo] Jepdeowd, o& ATEA}
2o & el ole whgAe EAZE Ca’told
9] Fx, pH, &%, $7AE wiAle FALH H”
A7t & 5 5 J&d(34), 4 Schreier®] ¥WH(27)
& A48l 943 IN HCIZ 7FrE# A7 DNase
AAFFE B3 Jeffries et al(14)9] WS A}
g3lo} 24x17H el HEJF Ao} obdrt AkmEch
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45 fAsh=dl, 1 olfv Zierdt?t Golde(36)=
2427k oAb wjek¥E IASIH  Swphylococcus au-
reus?l 739~ DNaseol|l 2)sA] Zat ohe} ther-
monuclease(TNase)¢} phosphodiesterase 53} &
g &4 =E f714F 59 PAREEE 3l 4
FAdE Jerd ¢ W7l WEelst AT HE G
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Table 3. Suscepubiiity results of 10 antibiotics against
P. shigelloides.

Antibiotics Clinical  Aquatic
sources  systems
TIC (75w Ticarcillin) R R
Mox (30., Moxalactom) S S
C (30m; Chloramphenicol) S* S
AN (30, Amikacin) S S
NN (10, Tobramycin) S S
AM (10, Ampicillin) R R
GM (10m; Gentamicin) S S
CF (30n; Cephalothin) S S
MA (30n, Cefamandole) S S
FOX (30 Cefoxitin) S S

Numbers of tested strains were six from clinical
sources and three from aquatic systems.

S, susceptible; R, resistant; *, susceptable strains/
tested strains= 5/6.

b8l Bul P shigelloidesd]l 73X ol2)gt AL
s A g = glov old7ix = DNAS Fala
T e o A {7048 O AFE glo
3 DNase A4 QA¢] #3 A=r} FQs.

Zt STHIXof| T2 HRIJ[M

Fig.3~59 veld A o] 4 FelgFs}
TA AT A§TAe] wsstA el
Wil A frAdoZ 74 AR E
Al S TR A3 Fig 2004 9} o] =] wat
A Aozt A & & ek YuiHoz o
el Adarghate] B 2 RE] HFEel4] sele-
nite F brotht} alkaline peptone water 5-& AR&
313l 9ok Selenite F broths Salmonella®) A=)A)
Sl 2]e] 2, alkaline peptone wateri= Vibrio spp.
o] A FIMAR, P shigelloides?) ZA)o] &=
A AR W, Ak FFE wAE 2R 234
7 54 & 5 dsdeh 22 alkaline peptone
waterel] inositol & M7} 7S A AW 27
DS dehligich wEA AWk Vibrio spp.s
inositol ©]8-%°] $lo =2 alkaline peplone water
inositol ¥|X= P. shigelloides®] E-2]o| 2olx] A
2 Fd AR 24 5 e Zlow Alg
=}

pH, B % AHTo| cHst A%

A H 82 o FFES 24 A5, Fig 3~5
o vtehd uiel o) pH) H$-& 5.0~9.5 W elol 4
A& A3 pHE 7.5~808 ey} e
25~35°Cell A & ¥ o2 vehlgleh NaCl
TEE ASAHEAN 0~60%717] g, 3HA
NaCl TXx+ 1% olst& vielyr) Schubert(28)<]
Ao} wjus & o) pHE 5.0~77, AL w37~
B°CE Hwalded, £ Aol ge Ajo]d
BRI Tsukamoto er al.(30)] 30~35°Ca}w K.
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3h31(28) ok, 7.0%N A e AAFElR) e Hew
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A ZHM Al

Disc agar diffusion method(Kirby-Bauer)el] 23}
trAd A1d2 Table 3¢ vehd glEo] ojrite]
A ZFEAdelt ticarcillin®  ampicillinel] 4
WAS elda glok15), 94k HHEsEe 7
2" dFH 4% chloramphenicold] WAe
Hetle & #2% 5 gdek ol: plasmidol
43 Aol P52 gle o g AL TKI6).
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ABSTRACT: Bacteriological Characteristics of Plesiomonas shigelloides Isolated from the
Agquatic Environments and Diarrheal Patients in Pusan Area

Seong, Hee-Kyung*, Dong-Suck Chang', Won-Jae Lee’, Yong-Ho Kim, and Jung-
Haw Lee (Department of Clinical Pathology, Pusan Paik Hospital. Inje
University, Pusan 614-735, 'Department of Food Science and Techonology,
National Fisheries University of Pusan, and ’Department of Microbiology,
National Fisheries University of Pusan, Pusan 608-023, Korea)

Plesiomonas shigelloides distributed in the aquatic systems was isolated and identified in
this study and compared with the clinical isolates in view of their physiological
characteristics. Biochemical charactristics of the isolates of P. shigelloides one sample taken
from Gupo and two samples taken from Mulgum, were studied. However, none was isolated
in Haeundae, Dadaepo. Kangdong and Nakdong estuary. The isolated bacteria had an
optimum growth condition in peptone water of 25~35C, pH 7.5~80 and 1% NaCl
concentration. The cell grew most properly on the selective enrichment media which were
made from adding inositol to peptone water. DNase was slowly produced and the results
were different from those of other studies. The components of the fatty acid were 3% of
3-hydroxylated fatty acid containing C;;~Ci. 0~10% cyclopropane (Ciro), 25~30%
hexadecanoic acid (Cieo), 32~43% hexadecenoic acid (Cie1). 1~2% octadecanoic acid (Cgg).
and 9~14% octadecenoic acid (Cisy). Bacteriological characteristics, susceptibility of
antibiotics, and the components of fatty acid of the clinical isolates were similar to those
of the strains isolated from the aquatic systems. The strains isolated from clinical sources
degraded lactose more fast than those isolated from the aquatic systems. There existed
resistant bacteria to chlorampenicol in the strains from patients, but there were no resistant
bacteria in the strains from the aquatic systems. The components of fatty acid of the clinical
isolates were 0~2% Ci7 yeto and 2~3% Cigo, but those of the strains from the aquatic systems
were 2~10% and 1~2%, respectvely, which showed the quantitative difference between both
components.



