RARIREREREEREEL
et R EBREIRE AR

B B AREE dhA
RBE BER RAE WSS

AR}

LIAGE (Pili )EEBHER (Entero
toxins ) 2 KBREHEK » KR RAEMEE R
B MURZHEERS 56 BB -
2HERKS 54 BEAHM 2 ERS - HRK
TRzZEBRE  BELREZRENR -2
BREREERE ENFRTWALRDRER E
AR BMHKSS - K99R9BTP BE
Z M 5%b 0 ZFRERE LRH 32 F ~
2,048 fEA% » LRI MK (Agar
gel immunodiffusion test )#58 » BER 2
#,5: BE8#E ( Anti-heat labile enterotoxin)
2 HiRE  mithE 4 g ALHPEI2E-
P R ENAAEBMKES K99 X987
PREZHAE  AURBHENEZHWE -
MACHERER 2 FHNBE  EABER
WEHENo | R 2Bk 2 P#r5536 €A
6f% FHMERARBARPRERKFTESF
B THHRREAS 6415 BRHB KT
{5 o

RWE R AT LR L5 x 10'
CFU/ml ¢ BERRBERHMK 10ml BH
HERRRY HEEHZAHEHAREHEK -
B—HE - WPAR20ENEEHEERE
# 2@\BL8—9x10°CFU/ml 2 o B#EX
RBEEKO0.1m] BHERRZ &R RER
ZEEMEEE 100%( 20,720 ) HEHE

TR

R

HER0%(0/10) -

B3 X &t THIEE ( Neonatal ente-
ric colibacillosis) B{FEBREEERZ — -
ARERAHEBEHRBEHE  HRER
R &N BREBF AR §RES
ZHAREFHEARETR > ERERERIH
SHFLERIERGYIOTHILI o [
FRENREREGR  TREBLDALZE
o LREDEFHE AEBRRBEEHR
T2 HE - AHENB IR MHERATLSE
TEAEBC P, LEHWAEEWSD
BEREEM GEHEON BLER
EERSHBRERAAKE - AMEEMAT
BAXBEMNETRAE I EFRERERARRES
BR BREELCBERIBEERFEY
s B EER SR RELBAEERE
R ER FAE2TAREMERY &R
FERARRLASEERERLBRERLEZK
#® o ARBAEFHEEAFRAREE R
Btk AR RABELE ZFE-

R S
KM
LEtA BB — A BIREO 149  KO1 - 88

E L EE LT Lt i
LITBEREBRREAS -
2EVPRAXBRERR -
IEMLEEEABTERESTRNS -
4. BRBRF BEMETIGH <

REAHEERAREN 72 FEWSFaRA 19-28RK -



LT*STY:0147 :K?ST*»0 114 : K90~
997,089 :K?7987P* 4t BEEEH
BY - 1 RXLEAFRABELAREK
BRERBEIERLFERERETFEMENERT
EFEME 1Lz e

252 %K — Tryptic soy agar, Tryptic
soy broth (Difco ) Modified Minca Me
dia, Modified Evans Media #%®-

3B EE AR - R EHRKES - K99
987 PREMMEBERAFHKER (B)®
Wiz HFEEFHRAERMKA -

AR EMME—BAARZL BRI LA E
B BItEASHIQARERIELWMBR -
BB - ARR 13 — 15 A B
EEEE 72 RIS ARBFTRBRL
ERALEERARTERESRERRAZE
Ri-—E AR HRAE AR A 2B H
-BEHEESERS S -RERVEES
R RB IR o

HBhx

1LEHZNE
A BEELEEEE 7Y Tryp -

tic soy broth £ 37°C THMERX 1820
IR REBEAARNER 2 SXE . 29
LiRBEEEDFESREEE20 - 2408
MRS ERAERE - BLLO5%R
E# ( Formalin ) RiF{LiRE L #n 0.02%
Efl ¥ (Merzonin» Thiomersal) SEFREA »
E L ME 388 ( Aluminum hydroxide gel
) Bt HHMBRERTIE2-2.2 X
10°CFU/ml & 6 -7 mg,/mi $88- Ri&fL
HH e

2H N

a BB ALE > Bk ER4 - 582

RHEETHRMD - BERBE - RENAEH

AEESml - FBEHAEH 10m] - B

BHERDK BEEER 2H ( ARERR )

BaBgm - ¥RFHEEDNHL( RBEEH

) e BHENE A BEERARTSE

AR ESEEN R SR - AnHERL

Ht - MG FHERERREEN (2F

138 ) A M EREL ( BAkhE 1 — 28

)R 3 — 4 HIRS L - SBRBAE .2
ﬁg o
YRR REME  HRCOBERLP
BS 10 HBEERREEA20E . 7
£05ml - JBHFLUBEENREEKZ
M 24 PRBESRGEECL ol BEA
Watng BESH > SOFMIBERE
B RRDKEEEAEN DGR 10 £FEY
A% -
cHFHEREAS AR REREN
g {TPEER 4 QbEy o LI EE LG EHE
24 PEEF ISR 2R GEMK 10mI(5 x 10"
CFU/ml) LIEEEHBAFTADRER - B
B70 BHOAMBBYESFETHLE
flb 1% &0 <
3RS - BIEE
AR R M » WA NP
ZMmik - HREHRAREENR - FHRME -
BEOTEAEZH B 56°C 305&E Rk
RIS - LK88 -KO9R 987 F B EH
B oL ERERBERRBNEZ - AEH
P 15 A st £ 8 B L 5 B R B O A BBk (Agar
gel immunodiffusion test ) QIEZ » 24—
72 PEPIE o

- - KBEESENFREREREKZET
HEMEfRH (12,0002 - F £
P &E)
Fig 1 : Serological positive E, coli str-
ain with pili under E, M. 12,000x
{ F: Flagella, P: Pilus )
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L R R T L 2 A 1R Y

EARE N AR (N0 1 &2 ) R
SRR R 28 - 48 (IR 4% 2
) R RS R REZOL B
EHAMEKSS K99 & 087 P B~ 5
%, BUAERENASERE SN
TR - B HEIE  MEEEENASESE
B BB 2 0 RV (O SRR A B
FOUR R o AR5 L1 2 7 ¥ B O 1 B A 3K 1
Wz BB AR - BmE— o

# —

M R AR R A SRR TE S 33
FRERE RROREFIE BHREE
4 21 BERRME  REMBES 10 5 -
S RIE m A - BHEAE ZER
» BEEHE SHIARERBRSE  MREER
HWEHEEE S LR - BN =AM 0
B - D HEHAERI — 4 AR ABER
Wi 236> % 18 BFEOEEER BRE
B 1 — 2 B - 6% 15 B MEHRE
EHBMNEZ AR EREERLHEMOE IR
Rz st REne . FoR_" -

USSR L TR XL X ERR EX P8

Tablel 1: Results of Pili Antibodies Detection from Vaccinated

Sows and Their Piglets in Laboratory

B % m® H &

IR
Serum titer of sows B i HE
REOEEE U8 nUNE ® ™
Average
Sow Kind of ” . Colostrum
bR & B ® titer of
No, antibody titer Range
Before After piglets
vaccination vaccination serum
K88 128 128 115 (32—128 )"
1 K99 4 128 128 102 (32—128)
987 P 128 256 147 (32—256)
K88 4 512 512 137 (64 —2560""
2 K99 64 512 512 512 (512)
987 P 128 1,024 4,096 1,536 (512—2,048)
{# Ry HAGRIEFEBEBTEZ YNE-

Remarks: "Average titer of 9 piglets by arithmetic means of reciprocals,

F HE & 6 ST 2T HE  FEkR Lo

** Average titer of 6 piglets calculated the same as above.
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Table2 : Results of Pili Antibodies Detection from Vaccinated

Sows and Their Piglets in Field Application

B & & B

B m W e E gxry

Serum titer of sows

g EB 8K K . I 75 {8
an M E i i
No. of . Average
Kind of FWHEMEN SO & MK
P SOWS No, of antibod titer of R
arm n ange
vaccin- SOWS Y Before After piglets £
ated sampling vaccination  vaccination serum
- K88 4(0-162 135(32-256) 109 (32-256)*
A 33 9 K99 27(2-64) 299(128- 512) 149 (64-256)
987 P 49(4-128) 555(128-1024) 274 (64-512)
K 88 4(2-8) 121(32-256) 74 (32-128)"*
B 21 10 K99 18(8-.64) 150(32-512) 91 (32-256)
987 P 103(16-256) 954(64-2,048) 435 (32-1,024)
i G EBRHEFEX 1ISHE-BBE T RE
Remars : ®An arithmetic means of reciprocais of 18 piglets tested from 2
piglets each litter,
B - 2L 5B BHEE
™A total of 15 piglets tested from ]-—2 piglets each litter, -
B RRERB o EENE HHEERAR ABSZ 33 8AEHED

DR E T AR R R SRR
BB G TR R 2EAHEE
Hik2 RS ERSHBREY D &
BENEI&R RAEK2MIHBEYS
418 - MARESHE 28 2 HIBE S 1S 4
fE 815 WA ZHBE HEHE> 32
o MFT 5 W AF5E 4 B ERES 2 FHAME > No
1ILSERTA: &S 3,615 - No.2 RESEFT £ 5 6
& HSREREEGERER 48 (I
Bk e 28 ) ZhE R SHEE (No
1B 415 No 2 B8 8% ) » 2tink
ZRB=ABEB-

Rz QMG AR LB BB 21 HEH
FRTERE 2 10 BHIm B HE AR » B A R EE
Bl 4 REH MEERPHH
mE ABBSI3E -BHB4E - MAS
18 56 BH 15 Ao miBH+F - X+4H
HEETHNE 64 ER7.1E W B 2
HHERT THREEN @8R fnE
Mo XTEABHBERARRS - BHRWHE
B MBS A 45 AR M - MR
S EFERE 2EMNE 2 PIEE B> 32
& MW= e
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Table 3 : Immune Responses of Sows and Their Piglets Againt

LT Enterotoxin in Laboratory

B o® m & 5 # % 3
Serum titer of sows W H NE GHFHEE mF HH

BE 5K 8% 15 No, of Average & 5]
H(WK) Colostrum piglets titer of

Sow No, titer tested piglets Range
0 2 4 serum
1 <1 4 4 = 32 9 36 (2-8)
2 <1 4 8 = 32 6 6 (2-8)

1 FoEAREFEHABREAEABE KBRS 2 RE
Remark : Antibody titers were detected with agar gel immunodiffusion test

and averaged by arithmetic means of reciprocals,

B

B — EHRAZERABNZREARKDAMCRERERASR

Fig. 2 : Immunodiffusion test of anti-LT antibodies in the colostrum of vacc -

inated sow.

The center well contained LT antigen,

Well 1 : Contatned undiluted colostral whey,

Well 2,3,4, 5, and 6 were contained 1 : 2,1 : 4,1 : 8, 1: 16 and 1:

32 diluted colostral whey, respectively,

_ 29 -
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Table 4 ;: Immune Responses of Sows and Their Piglets

Against LT Enterotoxin in Field Application

o REnHTHAEBR 5 HOIF

Y B B
BB OB OB M Average titer of sows 7o % FHReE
B 5 A
No. of grum Average
SOWS No, of " . No, of tit i
Farm . ’ WEEAN WEEmE ner e Range
vaccin- S0WS Before After piglets piglets
ated sampking . N . . tested serum
vaccination vaccination
A 33 9 <1 3.3(2-8) 18 6.4 {2-32)
B 21 10 <1 4(2-8} 15 7.1 (2-32)

B At M PR USRI T R O A AR A S o

Remark : Antibody titers were detected with agar gel immunediffusion test

and averaged by arithmetic means of reciprocals,

Piglets serum (4-day-old}

ORCROIORCONONOROROJORORO

N~ ol s N .

OROEENORS ONONENORO,

e’ M
Before vaccination After vaccination 1

B = R R R (TR ok R PR IR 6 LU A R R — B o

Fig 3 : Immune responses of sow and their piglets against LT enterotxin by

immunodiffusion test.

{ An example in field application }

The center well contained LT antigen,
Well 1 : Contained undiluted serum,

Well 2, 3, 4, 5, and § were contained 1 :2, 1:4,1:8,1:16 and

1 : 32 diluted serum, respectively.

T I



SPERREMNRENRTERRRE
HRZTELAER - BREFEHA AR
RIB BLBEXALBTHGERZRSS
BREIRER  BBHFIRAESE A8
BrEERMBES 100%( 20720 ) » MERE

BRI AR 24 DEEREESE o XAER £CKk
BA6RABEAE - RINARZHER - WK
REZNHE - TRAEE S T RGH 4°C %
BB MARBLRERR - FMEL

o

E KEREBGEHA VAR ZLEARAELER

Table 5 : Results

on E. coli

of potency and preservation tests

vaccine in mice,

[ R - . 3 N I G O

Vaccine used & Survival of mice after challenge

w " o MO A 4°C & fF6 B H 4°C B fF 9 WA
I mmediately
Group
after Preservated in Preservated in
preparation refrigerator (4°C) refrigerator (4°C)
(%) for & months for 9 months
2y 5 b2 20,7 20 19720 18,720
Experimental { 100} (95) (90 )
®ooom B 0./10 0,10 0,10
Contraol (0} {0) {0)

R 3 L

Remarks: No, of mice survival /No,

of mice tested.

LEEPOERBEEEH I0ERBROSmI -

Each mouse Was vaccinated with 0.5ml

10 diluted vaccine, IP,

LHNER-BEBE ARLUABER AR ECRGRKOIml WEEHK

Bz

Three weeks after vaccination,

1ml

toxins and pili, [P,

AP B B R R B
AREHATENEZ(FE - R4HB
MANKARKRELASDHEBEEERABHT
LB EREEABERRREEA IR
REAH®K 10ml - BETHABZERE B

the mice were challenged with 0,

bacterial suspension (8-9x10° CFU/ml} containing entero-

No 1 RERTAFHEIBEDE2HBLERET
# MR 2EABITEEN . KRS BEYE
fER AR R MBEBAESHETE6HE
BETH  RP2HTHERE _RKE > &
B 4 FANE K M e > FmENR -
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Table 6 : Results of Protection test Against Exposure Challenge
of Piglets from Vaccinated sows in Laboratory
bi: il A BB H B4 T R HER fr 3 ¥
No. of No, of piglets
Group piglets tested occuring diarrhea No. of piglets died
Sow No. 1 9 0
Sow No, 2 6 0 0
H }!B 8 6 4
Control

fis A DBEARLBERCER IOm KREETFLUREE. -
Remark : Challenge with 10ml (5x 10 CFU,/ml ) bacterial suspensin mixed

with enterotoxins and pili by stomach tube,

158 T #l.2 #1 H &M St - FEE LR &
BE > HPLUABESEE THRGEABRER
B0 o RS R B S TRE 2 B J:).%
MRz S LB s R EyE Ly
PR FHEERNE c HFERDRE
#¥* ( Enterotoxins, LT & ST ) THifaE >
BB MM R BASE R, LIRS
HF ( Colonization factor, K88, K99 A&
987P ) BT THIFABE AR, RAR
ERABRERCBR MURARZERE
BEA 2R (0222 RS LIF LA
Bt » 7 Dobrescuf; Huggelen* » Pesti
B Semzen"RALIBERIFRREZHE °
FE (B)CEUEEE (LT & ST )LiAVe
ro cytotoxin AM IS EEAETE ( K88
~K99 K 987P) Bl - Y RIEMBERER
hig - HES 2 HE vTdimEP Rt BE
A2 A TEARFEmE P EBHER
s fe MBEEHTREZAITHERRK
HEE » EHHEABPHOERERSE - K&
MR B R R EEEL B H R
ERECHN - EEERESXAELBENRE
YA REMBERERAREHERR

s RBA S LERAERRAE B£X
ARBETHAN I EE BERERERET X
EHEART  AREGEARERE ZFHEH
HRIE RSB ALE » KSR B
BEXBSENB2ES - RS MR L
LR R - BT 2 {88 - il
HBERMBSFEoMBRTHE - HAHERE
BE 5K I i 4T L S B S - Bl - CEDTR
B AL 2 B -

ERBEEE - THR 4 BB mE - L
BERALKEEHREECECHEBK  MHER
BUIEE  AERBEOEEANETNRAE
JE o TIHBEME 50% 2K - BREH
DERES AR A% + Gregory i Tar-
della ™ gL BRZEBAGEBELAR
AR HEEER SR RAMEEHR 2
B ZBRARETLASTE ARG ETFHR
MERRREEZ B MBABRTREESH
B AR HEAE BRI
RELRERTATHR - EARBRPEOHR
% BN ERZ REBNE 100% (2020
) LCURBAEMOBARIBEARRERD
PHE > g o LIEARR K REHEN
BIRER MARAYS S HHMER 0
BB EYEE—8 - faEN BTN



RGERE LCEYMEE 200 Hihfkf
ABERAE  BELUERERFEIMRA K
WHEEREHE - BREAEBERIBHEE
EE (W) VZRRBKERRR BBTEZH
% ENHAEBER 2 NBAE L EES
TN #tBERRBEHE . TR0 aN
LB - MR AR ERBRHE 2HBE R
BERARBAER  SREAAHERAAERE N
WHAREE  HESEREE (M) &
R - LI ghtt R % 5 B wi AL 75 S8 1 K
B et PO » ML BB XRBRE -

AWRRZFER > ATHERESEEFA G
T2RE— 4.1 —F - 680 BB oM AX
ERABERAKTE AL e BE RS
o M ABREDRB AR EERER D G HEHEH
HWRERNBE L FEEE I -

£ A XAk
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IMMUNITY AND FIELD APPLICATION TESTS ON PILI
ENTEROTOXINS VACCINE OF ESCHERICHIA COLI
FOR SWINE

Ching Chen, C. C. Lu, T. C, Lin! H K. Shieh?! N, J.  Li, I, P, Chan,
T, G. Chang, S.T, Lin, D, W. Horng? J. S, Liang} and W, C, Chang*

Escherichia coli strains with pili and enterotoxins producible ability were used
for vaccine production, The newly developed vaccine was used fo immunize 56
experimental sows,2 sows ubserved at the laboratory and 54 sows on two farms,
Solid immunity but no side reaction was ohserved.

The anti- K88, K99 and 987 P antibody titers arvse from <{1 or low levels to
32—2, 048x in serum or colostral whey of immunized sows determined by slide
agglutination test, while anti-heat labile enterotoxin antibody titers were 4x in
serum and 2> 32x in colostral whey by immunodiffusion tess test.

For piglets that sucked the ceolostrum of immunized sows, the anti-K88, K99
and 987 P antibody titers in serum were almost same as those of their mother
sows. The average anti-heat labile enterotoxin antibody titers of piglets borne from
the sow No., 1 and 2 kept at the laboratory were 3.6x and 6x respectively, In
the field application, the average serum titers of piglets were 6.4% and 7.1x in
farm A and B, respectively, Solid protection from challenge exposure with 10 ml
of 5x 109 CFU/ml of enterotoxins and pili mixed cell suspension by stomach tube
administration in piglets were demonstrated,

On the other hand, potency test in mice immunized by intraperitoneal inoculat-
jon was also conducted, The survival rate for vaccinaled group was 106 %( 20,720
) while control group was 0% (0,10 ) after the 1P challenge with 0.1 ml cell

suspension of enterotoxins and pili, 8-9x10°CFU/ml -

Taiwan Provincial Research Institute for Animal Health
1 Council for Agricultural Planning and Development, Executive Yuan,
2 Department of Veterinary Medicine, National Chung Shing University,
3. Taiwan Provincial Livestock Research Institute, Mio-Li Research Station

4. Chia-Yi Hsien Livestock Disease Control Center,
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