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Abstract

The biological characteristics, isolation and/or distribution ratio, cytotoxicity, serological
factors and antimicrobial drug resistance were studied for verotoxin-producing Eschericies
coli{VTEC) from 145 diarrheal patients in Pusan avea

The isolation ratio of VTEC was B.5%(15 strains of 177 strains), and 56% of diarrheal
patients were harbouring VTEC.

Cytotoxicity for culture supernatants of isolated strains was assayed to Vero cell and
HeLa cell monolayers, One strain indicated CDwat a 10° dilution, uncommonty. A total of
15 isalates were produced cytotoxic activity to Vero cell and Hela cell. This result sugge-
sts that the isolates-producing toxins were VT1 or VIZ

The serotypes of 15 VTEC were classified by 7 serotypes(02, 04, 0111, 0113, 0114,
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0115 and 0118).

In the susceptibility test of 15 VTEC to 15 antibiotics, all of the isclates were resistant
to ampicllin, ecythromyein and methicillin but sensitive to amikacin. The most commaon
isolates were considerably sensitive to streptomycin, cephalothin, neomyein, chlorampheni-
cal, kanamyein, cephalexin, nalidixic acid, owytetracycline, spectinomycin and gentamicin.

Mine kinds of resistant patterns were detected and all isolates were multiple resistance.
The most common multiple resistant pattern was ampicillin-erythromycin-methicillin-peni-
cillin G467,
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M E colis] Se BEs] @B@dve}l enteropathogenic B enli{EPEC), enterotoxi-
genic E. colil ETEC), entercinvasive E coli{EIEC) % enterohemorrhagic E. ei(EHEC) #]
4714 Fag SEEM™ fES EHECH BeHs Shiga-like toxin producing E. eoli] 1
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B SR Sandra® Samuel®l™ Fitel oid} MacConkey agar 8@l =] &3 & st
7oA 18~244 T BHP F E cofi2 B4 58E colony® 7FEET 170214 ERERT
E eofi O157 7 H79) &@s #5bs] 1% sorbitale] #in® MacConkey agar base FF#{fiide]
iEfeabe] sorbitol SHERES WMo, Edwardsst Ewing™s] kel #esbe] 1689
H ROy (st W Karmali'®] el olet Table 1584]2) ol verotoxin SdEA 1816
o' WA Ogqroup serotype 23fie] o] (HAAME BRCOR RERHE RECTH
S WefeE MEIsiec.

Table 1, Antiserum used for identification of verotoxin-producing Escherichia coli
Used antiserum

e

o1 025 0115 0145
02 026 0118 0153
o4 0103 0121 0157
05 0111 0125 0163
06 0113 026 0165
018 0114 0128

3. Cells, TR % cylofoxcity assay

Cytotoxicity assay® 5 cells Bl FEE opolfLRANEH SlES Vero
cell{ African Green monkey kidney) % Hela cell® (ERSHRLE, 5% fetal bovine serum
mE% 100p98] gentamicin®] FHH minimal essential medium{MEM 3 SIGMA) ] TR
A Lelach E coff MMM AY2 Kormalis ™" 8] N o2 F8IEE Penas-
say broth (antibiotic medium nol : DIFCOYol 3280 % & g7t A 184130 Bl B
Big 022me] pore size membrane filler® MME 5, BB S0uE 24 SRR
#e] Vero callso] MFE#=]o] 1% 96-well microplates] fEflistaich EET plates 37T,
5% OOy =71em 39z BT U oY cytopathic effect=2 BifliEo = HESHNa, S8
SUE Vero cell® S0%TEH(CDw ¢ cell detachment 500 #]7]E samples] 7b &2 FFERY
#£F endpoint® 81c], VISR Y RES =190
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CD. SEHEL MaryEve] Hikel oie} HBY plate’® TE2YA o, FEE
celiss old medium$ st 2% formaline] FinE 0067M phosphate-buffered saline
(PES) (pH72)2& 143+ EEAL 5. 0.13% crystal violet in 5% ethanol-2% formalin-
PES® 2087 @ alelch BT cellsE 50% cthanol 200pd 2 A7 HiliE 100pd5
00mf PRSe] JE&#ESle] spectrophotometer 506mmel A EAEES ESE-

5. HER ®RtE B

SES CIREY HOER firtas BiEsr) 9tte] Steers FY2 EETIEMREA
@2} amikacin® 859 1582 FEWe] Weiel M g dAsidch LEE A
Wis] fEEA T e Table 25} Tow MENE HAREE X7 f7sHEe) Sl &
ﬂﬂnl_lj-LBﬂH a4 W, B, B A B A

SEME nuident brothe] SEEate] aTCd A 2447HES MY WREE BaSO. BER
) @EE(1x%10° CFU/mid e =t o] Biad < HIEm7t #47¢ Mueller Hinton
agard] multiple inoculator 2% ERET 374 2447 BEE BFE @I = W
g% RHEes s

Table 2. Drugs uwsed for antimicrobizl susceptibility test

Drrugs Concentrations{ ug/mé} Dirugs Concentrationa{pg/m?)
Amikacin(AK) i Methicillin{MT) 0.25
Ampicillinf AM) 25 Nalidixic acid (NA) 25
Chloramphenical(CL) 25 Neomycin{ NM) 50
Cephalexin(CX) 25 Oxytetracycline{ OT) a5
Cephalothin{ CP) a2 Penicillin-G(PG) 16
Erythromycin{ EM} B Spectinomycin({5T) 25
Gentamicin (GM) 125 Streptomycin(SM) 125

Kanamycin{ KM) 25
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ERBEH VTEE ABESY SHHEED Ashe ABES SEoNY BB usEs
EWEE WFEoLTE 177 ABES SMeEc SMEE 1TTHE Table 30 M} e
indole1 %, MREA)%, nitrate reduction ] P41 ME [BEEMES, VPA R, urease] ¥, citrate
A%, KCN~ %, malonate*] ¥, phenylalanine deaminase] ¥, gelatinf{EA19 2 oxidaser]
el His BEEES dehyo] KB SihPey Eige —Esha,

Tahle 3. Biological characteristics of 177 isolates of Escherichia coli

Characteristics Reactions e

strains (%]
Indale - 177(100.0)
ME 4 1770200.00
VP — 177(100.0)
Urease - 177(100.0)
Citrate = 177(100.0)
KCHN - 177(100.0)
Witrate reduction + 177010000
Malonate - 177 100.0)
Sodium scetate + 168( 95.5)
Pherylalanine deaminasd - 177(100.0)
Gelatin liquefaction - 177(100.00
Oxidation - 177(100.0}

+ 3 Positive reaction — } negative reaction -

E¢ SEiES] MM REE KREs T —Fst3 o (Table 4)



Tahle 4, Carbohydrate fermentation properties of 177 isolates of Escherichia coli

Chafacteridics Reacions Mand srine WRN
Glucose AG 171{86.5)
Lactose + 177{100.)
Sucrose - a5{48.0)
Mannitol + 1770100.}
Inositol ¥ 16815459}
Sarhitol + 130(73.4)
Salicin + 51(28.8)
Adonital = 1600040
Dulcitol - 172{97.2)

+ i positive reaction = | negative reaction

AG : acid and gas production

FEOE 14569 BFoaye 1rHe ARES Seldn, SEE TR dAsio
Vero cellS ol §9 @il AHoz VIEETRE WAL o), Tahle 58 3ol 158
(85%)=] sr#¥E7} CPE(cytopathic effect) & viehilglan], fEl#HA stsdE 15856
f)8 IHEMESEE VILRECRE SHsEdd. Sdds VISEARES el
o WA HES o BT, vervioxinsd S8 BESTE kM 2 TEE = 29 o1HT
EEE v$ 2ad siojg Aun, o & A4 GRe 86 i W BRAAE R,
EmsA B + 9 BEE RE) mEC masktn BEed.

Table 5. Percentages of isolated Escherichin coli strains and patients harbouring VT-produ-
cing Eschericiia colf

Mo. of No. of No. of VT No. of pabiems
diarrheal producing harbouring VT-producing
patients isolates gtrainst %) E eoli

145 177 15(8.5) 10(5.63

gyt olu)a), 19909 Thailnd®™olAl 4o RWEe 2N 11—-54%, RSB A0 3
OEEE 5~28% 9 HAET 9 SRRV 0% VIEEXIRES EHE oD &
el ) 91T, Real¥ o] s{Am7]oA] 38%s] VIS CIBEE S ild o 2Uar, Ri-
ey 5] #uiA dks] VIERAEE =2 B4 bemorrhagic colitis BEEZYEH B
e FE S5 b 9o, £EE o7t ol o SUCIAE VIEEABE =8 B
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nu,Luwwntmmuuvmmmmnmmummmm-m
red filtrates of isolated strains. A and C were mormal cells, B and D were exposed
cells for 36h in cultured filtrates of isolated strains.

Vero cell® Hela cells] di$t M4 cyitoxicitys Fig 19444 83 vis} 3te] optopa-
thic effect® LMo ™, zh SFEEES) cytotoxicity @I Table 6% o] WHElAT 31, 108
(66.6%) 7} 1L6X10° CDw 16%10° CDyw ¥ 1L6X10°F CDw® toxicity & viebsd SREdest 22
om(133%) 2 vepgton] Hela celld] Wetel £ Vero cellid} v]&¢ mikd Wehd i

Chik$*% NancyB™& VTS cytotoxicity| ¥ & #8o) 22 Vero ol Hela celld
FUNA T, Blanco®™s] ©2™ VT1 2 VI2E Hela cells] dalo] Witd ehixw
VIE® B4 Jeiy ¢ @i = gl ojsia AHiE ol Re] 4= ¥ A9
ARE BEMMEE VIEECBEES VI =& V124 Hew M=, EEY woxins
SIS MM E antioxin 8858 2 ] F ol4¥ WMol FUsiolol § 3ok AHES.



Tahle 6. Cylotosxic dose 50% for vero and HeLa cell of 15 strains isolated VT-producing

Toxicty* Ne. of strains (%)
{CDw/ml of incubated supernatants) for Vero cell for Vero cell
16210 2(13.3) 2(13.3)
16X 10" 2(13.3) 3(20.0)
163 10" 10{66.5) (60,0}
L6 10° 10 6.6 1% 66}

#% ; The dose of incubated suppernatant crude toxin required to kill 50%
of the approximately 16000 Vero and HeLa cells in a microtiter
well within 24 h,

w8, FME VTeEABE 15850 dEe] VIEEARMe R WeEd 236 O-group

fimfo 2 Mt gofie Table 72 Tl

Table 7. Serological distribution of 15 strains isolated VT-producing Escherichia coli

Serotypes Mo. of positive strains % of posilive strains
0z 1 67
04 1 6.7
{113 1 a7
o111 3 133
0114 1 67
0115 2 133
0118 1 6.7
Tatal g G0
Untypable & 40.0

FEEH Koty SE VTEEANEY o9 nREs She SHE 58T ol
(60.0%)7F £348 fiasd EREES Jehian], Uola] 00wl E3E o=
miEsts EEE JeEA fishch SRER VIGEAREA b HEEEL =d
MmEEL 0111 3 0115 serotype® 24 SSEF 72t 2&(133%) ¢ %lew, 02, O4, 0113,

o114 2 01185% 2 1E(67% 8 s,

=3, WIS ASE 6ifE Karmali® §o] Rad 23] VIEREARE Mk o3k
¥re-E el A el olEs] mNEA ot MESRS SeiFck ¥ Fos EHIAY, £



Agun olE 22ffs] @pfFel vhg & Jelciale whra) VTS & fEetds g
Sl o @ Emo RFHE vr8sie AKE 1562) Hmd ool BEEMES

dMatgid of, 2 & Table 83 Tl

Table 8 Susceptibilities of 15 strains isclated VT-producing Escherichiacoli to

antimicrobials

ek Mo, of resistant Bt Mo, of patients
strains{ %) strains( %)

Ampicillin 15(100.) Kanamyein 30200}
Ervthromyci 150100} Cephalexin 2(13.3)
Methicillin 15(100.) Nalidixic acid 2(13.3)
Pemigllim G 14{893.3) Davtetracycline 2(13.3)
Streplomyein 5{33.3) Spectinomyein 2(13.3)
Cephalothin 4{26.7) Gentamicin 1{13.3)
Neomycin 4{26.7) Amikacin 0
Chloramphenicol 3(20.0)

AR W8 & oAl oSy, GM, CX, NA, OT, ST, CL. KM, CP, NM %
SMoll it 67~323%%] With7] Bied PGol dsicls SEE 1S A58 & B
(93.3%) 7} BHES, AM, EM % MTel= S8E 277 g Jebl . ol ikl
WL o¥iE RS54t JEEEIClAMe] ¥Emi] dslM S JYERAsiE, B5 Sl
FiEE e 2 SHEes SWRERS JEHETAM, EM, MT, PG)*] 46.7%, THiRH{ER
o] 20024 =& HE JeEhA2Ih(Table 9)

Table 9. Distribution of resistant patterns of 15 strains isolated VT-producing Escherichia
eoli from diarrheal patients

Resistant patterns rfm?ﬂfﬁt T
straims

AM, CL, CX, CP, EM, KM, MT, NA, NM, PG, 5T, SM 1 6.7
AM, CF, EM, EM, MT, NM, OT, PG, SM 1 6.7
AM, CL, CP, EM, MT, OT, PG, 5M 1 6.7
AM, CF, EM, MT, N, PG, ST 1
AM, CX, EM, MT, NM, PG, 5M 1
AM, CL, EM, KM, MT, PG, 5SM 1 20.0
AM, EM, GM, MT. NM, PG 1 6.7
AM, EM, MT, PG T 46.7
AM, EM, MT 1 6.7
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BE fMse AeEEs R BAC =S R 4y v @RS V19 8
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1 BEEE 1456 o= 1778 AREE SHisdav 8% sl
S VT &if AMEL 158(85%) ¢ 2.

2 BEEE 455% VT £F ABES Busti de BFe 10556%) 0 Hd.

3. SMEE VT £F AESo e o Be 16X CDuF JERd SRSl 666%
24 7 BRI, 16X10° CDed W SHE vER SN 18066%) 2.

4 SEE VT £F xBEs nFEL s0%s] SRl 46 fmngd 29593, 0111
% 0115 serotype§ W[ E % THIEAS @iffes SEssdch

5 £ME VT £ AEE2 TR 9 SxiEs WES &1 AM, EM W MTs d3o
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