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Abstract

This study was carried out to investigate the biochemical characteristics, antibiotic susceptibility,
serogroups and pili producibility test of enterotoxigenic Escherichia colilETEC) isolated from
piglets with diarrhea in Kangwon province from March to October 1996.

1. Sixty eight E coli strains were isolated from 72 piglets with diarrhea and the biochemical
and cultural reaction were compared with the classification criteria of Edwards and Ewing.

2. The serogroups of 26 isolates were classified as 08 : K87 6(8.8%), 020 : K101 4(5.9%),
0141 : K85 4(59%), 09 : K103 : P987 3(44%), 045 : K 2(29%) 0139 : K82 2(2.9%), 064
K 2(29%), 0149 : K91 1(15%), 0157 : K88ac 1(1.5%) and 0115 : K~ 1(1.5% ), respectively.

3. In antibiotic susceptibility test, the isolates showed high susceptible to Ak, Eno, Na, Gm,
Am and Km, whereas resistance to Tc, Sm and Cf.

4. Sixty one strains(89.7%) of 68 E coli isolates were resistant to one or more drugs. The
isolates resistant to 2 and 3 or more drugs were 60.3% and 19.1%, respectively. Amog the 16
multiple resistant patterns, Sm Tc(115%), Cf Sm Tc(11.5%), Cf Cp Sm Su Tc(9.8%) and Cf
Cp Sm Su Tc(8.2%) patterns were frequently observed.

5. MRHA of guinea pig erythrocytes was detected in 9 out of 26 OK serotype and 9 out of
42 unidentified serotypes. MRHA titers of serotypes showed from 16 to 32 in 0141 : K85 and
no titers in 0139 : K82.
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6. By the GM1 ganglioside ELISA, f—,

o—, and y-hemolysin producing strains was detected

as 36, 6, and 5 from heat labile enterotoxin(LT) of 47 ETEC, respectively. The distribution of
LT toxin from 112 isolates was showed -hemolysin, 2 isolates a-hemolysin and 3 isolates y-hemol-

ysin from 26 OK serotypes.

Key word : Piglet with diarrhea, Enterotoxigenic Escherichia coli, Colibacillosis.
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2. E coli

Siid

g3 #8le 7HHES MacConkey agar
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triple sugar iron(TSI) slantll ¥} %3}t
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QA5 = dFE semisolid nutrient agar®ll ©]
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o]oJ A} 37Tl A 1A1ZF W8 ¥ 200ul ] PBS
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3t YA YA E 45 100ul-S H7Hste
37Co A 908 St W% & PBS-Tween 20
o g2 338 AFst¥ch 2o 2 BSAV) 1% 7F
H =2 F715 PBS-Tween 2022 343 1:
3,200 guinea pig anticholera toxin serum(Si-
gma) 100ul< H7F3F 3 37CoA 247 uf
Fstct 1% BSAZF 3 7Hg PBS Tween 209
1: 2002 = 3] 3t alkaline phosphatelablelled
anti-guinea pig IgG(Sigma) 100ul-& 713t

T oAl 37TAA 1AIZE et th 2ejal
PBS Tween 2022 33] Aj2jslg i o] 10%
diethanolamine bufferoll &3]A1Z! p-nitrophe-
nyl phosphate substrate(1ué/mé, Sigma) 100

25 718 o] AE thA] 37Col| A 4587
H°k“‘ 3N NaOH 25uf 2 2 ¥H8-2 AR A7) 32
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AR5 478 AR 3770 FEFNA AAFFS
Hole A=A B3t thATe Table 13
o] 55% 51 %E}M 72% AL=-ol| A 682

\S]

. BEIRFC O} S

et 6870l thgh AstshA g A
4432 Table 29 #Zt} E#]T2 methyl-red
qh-3-, catalase A4, nitrate Y5 L OF 4]
ol M= BF 100% FA-S Jehhled Vo-
gesproskauer wWkS- citrate ©)8-4d, oxidase &

d, gelatin® 3k5, H.S 443
01% d, phenylalanine deaminase % urease

d, sodium malonate

Table 1. The isolation frequency of E coli
from rectal swab of piglets with dia-

rrhea
Area Pig Sows Piglets Isolates
farms

A 6 9 9 9

B 5 9 11 11

C 18 25 35 33

D 8 12 17 15
Total 37 55 72 68
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ik SolAe 25 Aot 34, aescu-
T 471% 7 S B,
S50 AFE AL 467(67.7% ) oI ATt

e gF 2Eds
vle} A} &
tose & maltoses= 83 100% 7}, trehalose,
xylose, mannitoli= 247 97.1%, 95.6%, 91.2
% 7}, salicin, sucrose, adonitol& Z¥z} 515%,
456%, 74% 7} o] &9 2 inositol e ©]&
32 st

< Table 2914 H+=
glucose, arabmose fructose, lac-

4. 22|Fe| €3

oot

ETF 6852 ez OK 838S 4
205k A3} 26T(382%>oﬂ*1 dxgo] 2y

it geld ¥3y3o 08 : K870 65(8.8%),
020 : K101 2 0141 : K857} &2+ 45, 09 : K
103 : P987°] 3F, 045 : K—, 0139 : K82, ¥
064 : K—7F Z+z} 25, 0149 : K91, 0157 . K
88ac & 0115 : K-o] 4z} 1572 VEFTH(Ta-
ble 3). YA 427X @AY TR0 HA
ottt

5. 22|F2 g7 d+d

ol 6859 &tA <>ﬂ tﬂfz 7442 Table
49} 2t} Na, Eno ¥ Ak7} ZH2} 675(98.5
% )2 718 Aol %%9&.0_&1, Gm< 625(91.
2% ), Ame 595(86.8% ), KmS 545(79.4% )
502 FEEY AFAdel o, Cp 445(64.
7%), Su 395(574%), Cf 215-(30.9%), Sm
145(20.6% ), Tc 105(14.7%) & 7FAo]
oot

Table 2. Metabolic characteristics of 68 E coli isolates

No of No of
Properties positive % Properties positive %
strains strains
Indol 64 94.0 Urease 0 0
Methyl-Red 68 100.0 OF test 68 100.0
Voges-Proskauer 0 0 Aesculin 32 47.1
Citrate 0 0 Gas from glucose 68 100.0
Catalase 68 100.0 Arabinose 68 100.0
Motility 46 67.7 Xylose 65 95.6
Oxidase 0 0 Fructose 68 100.0
Lysine decarboxylase 80.9 Lactose 68 100.0
Arginine dihydrolase 21 30.9 Maltose 68 100.0
Ornithine decarboxykase 44 64.7 Sucrose 31 45.6
Nitrate 68 100.0 Trehalose 66 971
Gelatin 0 0 Adonitol 5 7.4
Hydrogen sulfide 0 0 Mannitol 62 91.2
Sodium malonate 0 0 Inositol 0 0
Phenylalanine 0 0 Salicin 35 515
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Table 3. Serotypes of 68 E coli isolates

Serotypes No. of strain %
08 . K87 6 8.8
020 : K101 4 5.9
0141 : K85 4 5.9
09 : K103 : P987 3 44
045 K— 2 2.9
0139 : K82 2 2.9
064 : K— 2 2.9
0149 : K91 1 15
0157 : K88ac 1 15
0115 : K- 1 15
Non-identified 42 61.8
Total 68 100.0

Table 4. Antibiotic susceptibility of 68 E colt

isolates
Antibiotics  No. of strain %

Ak 67 98.5
Am 59 86.8
Ct 21 30.9
Cp 44 64.7
Eno 67 98.5
Gm 62 91.2
Km 54 79.4
Na 67 98.5
Su 33 57.4
Sm 14 20.6
Tc 10 14.7
Total 68 100.0

Ak © amikacin, Am : ampicillin, Cf : cepha-
lothin, Cp : chlorampenicol, Eno . enrofloxa-
cin, Gm ' gentamicin, Km : kanamycin, Na :
nalidixic acid, Su : sulfadimethoxin, Sm . st-
reptomycin, Tc . tertracycline.

6. M| LHaZFo| HMRH

A WA WSS Table 59149
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% 617(89.7% )7} 1%
B T F 1A
WA oS 77(10.3% ) o1 2z, WYl A] 543(79.
4%)< 2~TAH 9] A W3S Bk 1%
A 280 55 R0 WAL Hol= {89
77y 1357(19.1%) 2 S8 Er} =3kon, o
o2 7% 97(132%), 4% 85(11.8%), 1
2 3F0] vy 73(10.3% ), 2812 6% 43(5.9
%) w2 & et

HA, W3] FAA el o AR
f8ojien, 1% Sm Te, Cf Sm Tec
#dgo] 713 Edth
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7. LHAIR#ZFO| R plasmids A&

1% o9 FgaAld WAdS =Sl 61FE
T oz ML1410S F8d 2 83519 R plas-
mids®] G- HES A= Table 63 21}

%, Kme 1453 5 125(85.7% ) 7} WAzt
& Agstd 1 ¥xrt M Eskon, O&

Table 5. Antibiotic resistant patterns of isola-

tes
Resistance patterns No %
Am Cf Gm Km Sm Su Tc 3 4.9
Am Cf Cp Gm Sm Su Tc 3 49
Am Cf Cp Km Sm Su Tc 3 49
Cf Cp Km Sm Su Tc 4 6.6
Cf Km Sm Su Tc 4 6.6
Cf Cp Sm Su Tc 3 49
Cf Cp Sm Su Tc¢ 6 9.8
Cf Sm Su Tc 3 4.9
Cf Cp Sm Tc 5 8.2
Cf Sm Tc 7 115
Sm Tc 7 115
Cf Tc 3 4.9
Sm Tc 3 49
Sm 3 49
Tc 4 6.6
Cf 3 4.9
Total (16 patterns) 61 100.0




Table 6. Transfer of R plasmids from drug
resistanct E coli to receipient

Transfered

Antibiotics relgi‘;-ta‘;fts - :
Am 9 5 55.6
Ct A7 30 638
Cp 24 9 375
Gm 6 4 66.7
Km 14 12 85.7
Su 29 14 483
Sm 54 19 35.2
Te 58 20 345

08 Gm< 65 F 45(66.7%), Cf= 47 %
305-(63.8% ), Am-2 95 F 55(55.6% ), Suc
295 & 145(483%), Cpt 24+ % 957(375
%), Sme 545 %= 195(352%), Tc= 58%F
= 205(34.5%) <22 YERh

—

8. E coli2| pili ¥M=
ol 685 thEt pili A4S MRHAY

o2 #AA A3 OK8A o] FEHUY 2
Fo X 9F(34.6% )7, BHE FE0]

AU 42FoN M 77(16.7% ) 7F ¥ L
VEbst) 33, 08 1 K87, 09 1 K103 © 987P %
045 K— 29 43L& 2 dFodxe 44
1504 MRHA #7171 640 2 A UEbRELL,
o] HA R 42F0Ae 757F 24
N 64u} 71X 9] A7tE B HTH(Table 7).
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I T 1)

2 E coli 6855 S Z hemolysis %
g4 AE4 A4 gRE AR vt Table
goll A Hi wlelzro] 4774(69.1%)7F o|dEA
FE540E AdsET. olF 3657 B-hemoly-
sin, 657} a-hemolysin 18]35l 57} v- hemol-
ysins stk $+H OK¥AHEF Y /7t
7Fssldd 265 M= 1677} o9 Asa
g AR oen olF 1157} B hemolysin<,
v %] 2t 257} a-hemolysin ¥ y-hemolysin-
s oldA A=49 hemolysin ABA7H
e 93 FAAAE YA

Table 7. Mannose resistant-hemaggiutination titers of E coli isolates serotypes

No of Positive

MRHA titers

Strains . -
strams  strains 2

8 16 32 64 128

08 . K87

020 : K101

0141 : K85

09 . K103 : P987
045 . K~

0139 : K82

064 : K—

0149 : K91

0157 . K88ac
0115 : K-
Non-identified 42

— = e DN W R Y
S I e B a2 e e T T =

1

*Somatic capsular antigen
**Mannose resistant-hemagglutination test
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Table 8. Correlation of hemolysin and enterotoxin(LT) released from E coli and OK seroty-

pes
. LT* from 68 E coli LT from 26 OK** serotypes
Hemolysisn - "
++ - + -
a 6 1 2 2
B 36 10 11 5
Y : 5 4 3 2
Total(% ) 47(69.1) 14(29.8) 16(61.5) 9(34.6)
* . Heat-labile toxin, ** . Somatic capsular antigen
a - Product of heat labile toxin, b . Non-product of heat labile toxin
L 0149, 0157 5°] F2 Ho] Fe] L lrp=e.

o] Agoa HARLE 7250 A EE] ¥ ofF

<8 vekel HZ 5:d(91~'95) 3 £ 6872 4 ¥ AL A3l drskov 59 HHY
gATAe HARA AF ZAdd g=24d F o] F3le] A4tdE 1059 OK FAHE o] &
73370 A Ald/Ad Aol 44671(60.8% ) o] 3L 3] Ht SNk How 26739 VHFPS
2 FANE WATSE 17673(24% ) o, F FRI5IA T ol EF B FEYIEE JERA OK

e 797(108 %) 22X AT 3% d33d e 08:K87(88%), 020: K101(5.9
Ad A Ee A AW WS oF 348 ¢ %), 0141 : K85(5.9%), 09 : K103 : P987(4.4

%8 AXHE o WA Yk Selte
oA WAFT Q= AAL HFRA HAZS
F2 AT 2~4%0) chshe ol mA
olf A 2 A7 2~35ol Fael

CRE I

%), 045 : K—(29%), 0139 : K82(29%), O
64 1 K—(29%),0149 : K91(15%),0157 : K
88ac(15%), 0115:K—(1.5)9 10Fo8A
A 9] 382% o vjEdH EHFL 425
At o5 OKEHF L A= AddsH o

¢

olg| g A S &
= ANz 2 HAsE st A A
Aoz QA7 I3E Eole WY A7t
HAE3 a7dda 2o AE9 HLY wR
T5S A4 dgoel &g F3sto
HA] enterotoxing AJitste] HALE o
%, ETECE iz &gd=ole) Rz
glod HALE dorA] Retme &
| #AE PAASE pilidde AE
o #23% d&g st Utk

Fo| ool W3 4Estd 4442 Edwa-
rds®} Ewing® 9] #7715 Ao dAstA L
o, 7R A= AT HdASAA £
2l thAde] 0¥H Y2 Aol w2} ol
Jovt vlmd o] AP FEHL
=4, 02, 06, 08, 09, 020, 032, 045, 064,
098, 0101, 0115, 0138, 0139, 0141, 0147,

HE F9 SHF o2 A ZLA L] FE=gelM
LA E AT OK 83¥e ¥¥71 g2
ATAHE Y B9} FAMEES & 5 U Th =3
ReeV & A=A BEH S Jodle 58 9
Ao 838 0138 1 K81, 0139 : K82, O
141 : K85 Solgtx B 13gEd Dune™ Le-
man? 1231 Kim®%E 2L AfsE TR
Atk B H E coli 68FY FHEH
T Y 2 WA FFE A8 E 1k Na,
Eno, Ak, Gm ¥ Am SolA<= 242} 985%, 985
%,985%, 91.2%, 868% 9 ¥ AL
el ot Sm, Teoll dilM= 2t 206%,
147% 2 Jelfo] =& WA eSS & F
AR

el 6850 i3t gatA 7
Tc, Smol] WjAlete] 22} 853%, 79.4% 2
7173 Bgow Cfol wAdddol 69.1%, Su 2
Cpoll gk WA o] 242 42.6%,353% 522

X
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YelgEd, o] Kim $20] Tc, Smoll 2zt
93.6%, 82.6% 2 AT o] &Zﬂfﬂ’qh Hiel
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A e o]ek H¥W x B AR {AL
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ol 714 &o] &ddl=d o] Sm & TcE
Atg HA7HA e AsSAR dE] AMSEHY
71 w2 Aem FaEALh

g3 Z9, Dey 92 Atg H7MA] <%t
oA Wgdde] £8o] A FAAHL ASE
AF vt Aok

Pilio] 9] MRHA 52 pili7t F3 A 2o
&l A 22 717 93, pili®l man-
nose binding activity?} “F3| AL H 2k}l
g g g AEe) &g BH e,
S g A%E FAEL2 yeast cello|ut
AET EA G BAUE slen Kesw
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E
19
o
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o |

o =
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Me 95(34.6%) 7 4259 v|EQl FIHY
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S
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A =L tiste] AFHET0g up 9low
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