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2 @B 5L T A JE b R Escherichia coli Z i %,
I o2 pk

o ARER YEFLE AS

d R TLIE T HE S MEFT# Escherichia coli 1218k (FHI30M OK Himi#H KEs,
K99 % 98Tp S =MGEHME - HAAFRESERZARSE » HERSm » EEMHW
SETHIESEF B2t SE kS BEARLTZBMERRS (31.5%) » #ENK
BILIOBTp R KOO M2y 55 19,795 1100688 » M K88 HEZRFHAKMB L
HEHBNERE (0.8%) » HESRE AR - BIPREFREHES ZHREXEMoon
% (1980) MBS - AREMARZSENTR - FRILFRERARE > LB
MEEEMHETRS Mannose EHZHE KR ZER -

BAXBERES2TE  hXEBRA  OFRZ2EFTLRERTR B1940E LR » HEHERZ
EE BEAFEE2RENFD » BEBBEHEEXEETMIRE o AW - TEERBEZR
ERT UBYERER AR EtEmsER » mERXZNHE ERAREEE R -

WL TRIE R - E4BER (Entertoxins) 2R BB R AR EHSEN » KR

shitiaE s (Heat stable toxin, ST) RE#BEHR (Heat labile toxin, LT) » #EEnwE
s TR Vero cytotoxin (VT) BB EEHE (Loop test) B AIBE (ST p) &z%
T AESAE HEEBEREABEZOAFED UFARBEREENENRRTR - H—HE
SRR E 2L HEEEEAEMNBEHEE L ERKERT (Colonization factor) » FE
BErEAERE K8, K9 % 987p SELWE » ERBT » WIbAWE R E & R o R
HZAKBE 3 OK nAFREEERTFZRERFEE  FmHE » MR LA ILE TR
E2 R BR BT » IBER -

HEBHE

BLEAGHE : RS O BB AR S BEEM A AR TRIES BT R 21278 - R
AHEZH

BREE  BEm> K88 S EHME - K9 SEMEk 4 %R 9%87p SBEHK 2 8- 310k -
W% g2t Central Veterinary Laboratory, Weybridge % 2B National Animal Dise-
ase Laboratory, lowa Dr. Gregory B2 Bk o

A RSEMEER S TAEEARA RLBFBER S FY » Bk 0 AILERPREHES « RLZ
FAHERT » SR+ —EROA N ARERAREME YRR ETARUER
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OK #ifuj® : 5528 Difco 28 8K ¥ 0147 : K89 : 88ac, 0149 : K91: 88 ac 2% 51308
OK HmiFmeE 1 /s °

Table 1. O and K Antisera* Used

02 t K56 0BBab : K64 0127ab t K65
08 T K25 0ili . K38 0128 T Ko7
09 : K57 0112ab : K68 0136 K78
01Bab : K6 0113 P K75 0138 : K81
OlBac K7 0114 K% 0139 : K82
020ab : K84 0119 : KB9 041 ;K85
026 . K6G 0124 K72 0141 : K87
044 K14 0125 : K70 041 P K88
055 T K59 0126 tKh 0147 . KB89. 88ac**
086a : K6l 0127a : K863 0149 1 K91. B8ac**
* Difco

** Prepared in our Laboratory.

BERME : BAAHTLENEATRECZ K88 K99 RWTpF=MGEHMAH -

O #i5 : Trypticase soy agar (BBL) # 37°C 20/ \EHE RN B2 L EAMARAR » 121
°C BERESE2.5PRNAKRE  LEREEEORB R BRI -

K #iJ : Trypticase soy agar+5% MERBMPIZRLE » 1t 37°C THEER0NE - L10.5%

Table 2. Formula of Modified Minca Medium

KH,PO, 136 gm
NagHPO2H,O 101 gm
Glucose 10 gm
Casamino acids 10 gm
Yeast extract 10 gm
Agar 12.0 gm
Trace salt solution 10 ml
Iso-Vitalex 100 ml ( Aseptically added)
Distilled water 1000 ml
pH 15

Formula of Trace Salt Solution

MgSO; TH,O 100 gm
MnCl; 4H,O 10 gm
FeCl; 6HO 0.135 gm
CaCl, 2H,0 G4 gm

Distilled water 1000 ml
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Formalin saline Fif% > M@ ukotat o

WEHNF : 5§ Minca WEERE (£2) 7 37°C TER20H » DT KBRS Bk
gEH -

BERE : OK RBRESZEERNE » HLIBH kg (Slide agglutination test) bl
PR R1—25BRERBREFEESHS -

RLOER Z BRAEHE: © DIRZRY 3 %I > MS4 E 2 RENRES AL 1 % Mannose 2
MREERREIES RS -

PAREHE : SREZA Trypticase soy agar 7 37°C TRE20MES > LU HABARNK 5x
10 CFU/ml Z®EHHR » REGAHEHE L EEEmUFE o

KBk

OK R : $tA1278 P H 1078 (84.3%) » TMLEEHR O & K ZHER > EITHOR
MRS AR DA NMNEE O mBENEE3E (24.4%) - AEEEREF204  BmE 3
e ERFIEREGEES O B K BmE4650 Bzwd s JOMIEES (31.5%) » HAE
020ab, 09, 08, 0149, 0112ab, 0111, 0128 % » HAKIME SIS 1.6—5.5%T% - =5 K B » 1L
K89 RK91 #128 (9.5%) BR&%E » KRS K67, K76, K58, K59 % » FINE 4 BR - EREM
BRE 20147 K HFZ HEMEMLUES » BHBREMNE 5 F T » 1l K89 ZREATHES -/
REKS9, K77, K58, K60, K81 » $£E i35 FIRE -

RENFY : 312750 K88 S EEH 14 (0.8%) » K99 REFUK (11.0%) »987p
RERHE (19.79%) LIOSTPIR ERH HBZ R I BB o feH3 bk » A SMEELL K88, K99
TP EZ MR EMERITAE » (B2 K88+987p H1# » K99+987p 561 » TR ERRELE

Table 3. Results of Serological Identification

Sewotype  Siume | Serowpe S0l Seoype  NOOL | serorypes  Noof
02: K? 1 Di12ab : K68 2 0147 : K76 1 09 : K6l 1
08 : K59 1 0l12ab: K7 1 0147 : K77 3 0?7 : Ké7 4
08: K77 1 0113 : K91 1 0147 : K84 1 07 1 K7 3
08:K? 2 Ol14 : K90 1 0147 : K85 l 6?1 K77 1
09 : K60 1 0119 : K7 1 0147 ; K89 7 0? : K78 1
09: K75 1 0126 : K ? 1 0147 : K90 1 07 K8l i
09:IK? 3 0128 : K67 2 0147 : K91 2 09 : K83 2
(018ac : K7t 1 0136 : K? 1 0147:K? 15 07 ! K88, 8% 1
020ab : K84 1 0141 : K? 1 0149 : K91 4 07 : K89 6]
020ab : K85 1 0147 ; KS6 1 0? K25 2 0? K9l 3
020ab : K91 2 0147 ; K58 2 07 :KS6 2 Untypable 20
020ab : K2 3 0147 : K59 3 0? K57 1
086:K? I 0147 : K60 2 Q7 I K58 i Total No.

0111 : K58 2 0147 : K6l 1 07 : K59 1 of strains 127
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Table 4, Principal O and K Serotypes

O Serotype K Serotype
No. of Strains % Neo. of Strains %
147 40 315 89 12 8.5
20ab 7 55 91 12 85
9 5 39 67 6 4.1
8 4 3.2 6 6 4.7
149 4 24 58 5 3.9
112 ab 3 16 59 5 39
111 2 16 7 5 39
128 2 85 4 32
athers 60 56 3 24
60 3 24
25 2 16
61 2 16
68 2 16
84 2 16
90 2 16
Others 56

Table 8. Relationship between 0147 and K Serotypes

Serotype No. of strains detected
0147 : K€9 1
0147 : K89 3
0147 : K77 3
0147 : K58 2
0147 : K60 2
0147 ; K81 2
0147 . K56 1
0147 ; K61 1
0147 : K76 1
0147 : K84 1
0147 : K85 1
047 : K90 I
0147 K 7 15

Total 40
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7 (5.50) o B—7 » LIARMEK K88 REOH KO REARR 9B7p RE2K - 15
EREGEZHMERERERE -

T I FREAE I HERGHE « KSR EHE A2~ > %% Mannose REHE » flBREERY: -
{8 K99 & 987p BERERE 2148k R 258D » 5514 6 thk 7 B 2R Mannose AHEHNME
o MBS G E PR 203 kbR E 244 (25.8%) ¥ Mannose AHEHE » W REEEKPBTRH
ENASERELMREREZTE - BRERSBEETD K88, K99 & 987p T » HMHR
4% 25 Mannose EH{kET% » BEHIRGRINE TR ©

0 HEMNREERREA MG : USHEEES> O B K88, K9 & B pE=EREMAR
< I > FTERGEISE 8 FI T » S REL » O BRSGHRTHER > WRFEF| A8 -

Table 6. Results of the Detection of Pilus Antigens

Pili detected (%)

Strains tested

K88 K99 987P
No. of isolates 127 1(0.8) 14(11.0) 25(19.7)
Control
Kagt 9 9
K99+ 4 4
987P+ 2 2

Table 7. Relationship between Pilus Antigens and Hemagglutination Test with Guinea-Pig

Erythrocytes in the Presence and Absence of Mannose

Hemagglutination
Strains Pilus No. of strains detected Mannose free With mannose
Positive Positive
No. of isolates
Ka8 1 1 1
K39 14 12 6
987P 25 20 7
—_ 93 48 24
Control
K88 9 5 3
Ko9 4 2 |

987p 2 1 0
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Table 8. Relationship between O Serotypes and Pilus Antigens

No. of Pili

O Serotypes

strains tested K88 K89 987P
09 5 2
018ac 1 1
020ab 7 1
0i12ab 3 2
0113 1 1 1
0114 1 1
0126 1 1
0147 40 4 7
Others* 17
Untypable 51 1 8 10
Total 127 1 14 25

. * Name of serotype and the number of strains in parentheses :
02(1), 08(4), 086(1), 0111(2), 0119(t), 0128(2), 0136(1), 0141(1), 0149(4).

EY S ]

B4t Kohler'®!”, Smith % Halls® # Smith & Gyles®™® $RYRMFSTREZFRES »
BABERERAXBE (Enterotoxigenic Escherichia coli FrgjEiiniAER LI » FRABREZ
THETZHH  CELFTORE - Rtz » FRBRZHE » EZAMH/IL  HIOEMEFRE
HER - ERZRREE  FONEAEFREEZBER (Enterotoxin) /MBI L Cyclic
AMP R Bz RREMEEYH (Kimberg %'® » Sharp % Hynie?) » HERRARNAB S
7% (Enterotoxin) ZH% » FRAMHER -

B—5 TRBLVEEE M2 AEREAETHAREANRSE B4R —EERTFZEER
f% ERFEXBEREGEFETIHER - BR4OBREABEARNMEREZEE > i
# K88 R K99 BERGIRE A 987p BEZHFIE » il Isaacson F ' (1977) z#&
WHBE . WA BHENFEERR Plasmid FHEMB érskov B drskov?™ (1966), Smith
B Linggood™ (1972), Evans % » (1975) McNeish % 2 (1975) mpl#E - BEHERRE
BTz Escherichia coli {EMMHERILETHE 2 EME » FFMASEREABEZEBE (
Ecology) THZHM{h% - (Rt &S A XM E TRAER R Escherichia coli #f) OK HER »
SHETHREYOSHRE  UERFNSFIRBEBARELEZ 2 1H% » Kashiwazaki % '

(1980) #4&Ry Vero-—cytotoxin ZHEt—HinbUEES » A EERFEABEZEREMLL
A - EMABHEZAERGEAS  TEHARBY TRZHERNE » BNRAFREEFFAREEDN
BAEWEABEZ - AR EERFB L » it FAREMNTRER LT H 2 RRBLR » WHO

(1979) %R » BEEHE2ERREXREZmFE 2 BR08 - 09020, 0101 - 0115 - 013
8+0139-0141-0157% O & » MESETRIF K88, K9 E 987p S=fF £ LT & ST si#
PR -2 EEDEREH - £XRER Ellia® (1978) Z#4 » 8k 0809 0157 - 020 +
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0149% ifn i BBk » (BHILI0149. 7 M H RS B o LN Ciosek B Truszezynski® (1976) #
M » Links'? (1977) %£#M¥ - Adetosoye ? ZEZ RFICE% 2 B &4EM o (12 » Szabo &% (1977
) EWFF] > Goel R Malik'® (1973) ZEFIE » Renault & Bourhis®® (1980) ##H » Sojka
F0 (1960) EEBEZHE HEEECHHBAEE, AMESGAHRBRERESEES T
FAiAMER -

FREEFFRMFRZRE » HIZH 288 0809+ 020 0141 SEetabig » BRI EE
TE > MEMPTREZEE > £ 1276PBRO14TEF 408 (31.5%) » KB - ARGIHE
Bm0147 5k - £EMFRS ¢ (19749) HFETRERN E. coli KREER (6.9%) ZHiH%k
o Bk HF '™ (1976) HIFETRES BT E3.3% RIEEEDE 8.8% S 2 EHHE - HR
Ho #R5E  (1976) Z2@E  MAEREFR S ME KBRS 33.3% - EHEE » B
BUREFRE - AU ARBFETHESRERZ0MTEES B2 RE » TERHNIERERES
ZRER MRBFEZRRE - KK MREERTF S E2 R0 » mLUERBE TES Y
B - LA 987p MERAEI.THES » RE K99 BREXKLBER » M ZRERSHN K88 8
ERFEES 1k (0.8%) RMRE - T 987p RERFHERS ZHHHER Moon % 2 (19
80) ZHMEMB—B - MEBKME R Guinee & Jansen'™ (1979), Nagy % *» (1980) » Olsson
% Sorderlind® (1980), Olsson % * (1980) »#4 > [l K88 S EX BHEREEAR Y -

RENNEY » LURZRZOORAFRERD » 838 Duguid & 9 (1966) Z#%& > 5
ROMEAM- K8 BENNKER IR » K9 SERNBEZIIME > HE 2 BEER » TR
Mannose Z¥M AR EE: ©F Sojka’® (1965), drskov & drskov?® (1966), Jones B Rutter
B (1974) B o (HR > L£ESHBZRE » FELSEREREZOHRABEHE2AE (25.8
%) > APRAFS Mannose ZEHitE: » BRRT2EEELN » BERUBERREZHE B—
TE - HEASBR K88 RERA R - 5P HE 4 ARz BEN » MARS 3 KERE
Mannose RAFEYME » Bk K88 HEHN Mannose EHilk i AL B5H » 7 Duguids @

(1979) ZRME » REF - Olsson % ' (1980) » Moon % 2V (1980) B Boyadzhiev® (

1980) ¥RREEBRER/FEYE » AHERAE O HFEHZHE - WHO™ (1979) 2% » Biw]
REzBRREAREAZ O HERREARRZM » BOH L » (AREESERT G
W RER L H TR Z R -

E N

FEFRFICHRRGE ) AREAREXERE SR I F S WA RS TR AN L2 8Y)
RAREBEE - B H M= EMEBNER R BHBEE S 2 R® -
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Studies on Escherichia coli Originated from
Diarrhea of Suckling Piglets in Taiwan

I . Serological Properties

Ching CHEN, Tsuneo KUME!, Muneo NAKAZAWA? and Shiro TSUBAKI

The serological studies were carried out on the 127 strains of Escherichia coli
isolated from the suckling piglets with diarrhea in Taiwan; used in the studies were 30
kinds of OK antisera and K88, K99 and 987p pili antisera. The results indicated that
the highest detection rate of the somatic antigen occurred in 0147 (31.5%) and those of
the pili antigens for 987p and K99 were 19.7% and 11%, respectively.

As compared with the report from other laboratories, the detection rate of strains
with K88 pili was fairly low (0.8%). This is a feature phenomenon typical to this
experiment. The strains with 987p pili had a higher detection rate. However the statistical
data were identical to those in the report by Moon et. al., in U. S. A., but was quite
different from the reports of the Europen countries. As regards those strains with

pili, the fluences of Mannose in erythrocytes agglutination tests were not quite definite
or significant.

Taiwan Provincial Research Institute for Animal Health,
I. 8chool of Veterinary Medicine and Animal Science, Kitasato University. JAPAN.
2. National Institute of Animal Health, JAPAN.



