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Table | : Results of the Immunization Test in Mice with E. coli
Vaccine Prepared with Different Adjuvants.

wom | GBI E RBBEEF (%)
Kind of Immunized period & survival after challenged &
vaccine
1 i 3 4 weeks
ol - : 9
Al-gel vaccine  %{p (90 s C100) 9, C9 ) o €90
we kB E 9
complete adju- 18 (100 Ay C 90D Yo C 80> P 90D

vant vaccine

* mte B W K
Bacterial cells %44 (90) 8y €60 505 €50 Tip C 10D
suspension only

# ]

Q 0
Cont rol 0/10(0) A €00 @/10(0) o ¢ 0
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Remark :
A mixed suspension of 18-20 hr. broth culture of strains 0149 : K91+88T LT*ST?
» 0147 :K? ST*,0114 : K30.99%, 089 : K? 987 P* were used for challenge . Each
mouse was IP inoculated with 0.1 ml of mixed suspension { about 8-9xX10° cfu
sml ) o

AR P R OV LA S8 DU RR B4 88 2 U 7E B

BB RN & U SRR B NE TR REES 5 ml » ERET

WSt 10ml s REERT  HE % (EE YERLS WM » RREWA, » 2 38E RSN
s f THENHEELXTER ) (AEKSSHMME - DuaciA8s » K 99 & 987 P Al
LASREB MR £ o TR BT 2 EELIF3E » 1Y 4 ARGESERTE 2 075 » RS (ERS B3R A0 - 30
F_RE=Fm-e

F= KBS R IR U T 2 4 R
Table 7 :Detection on Anti-Pili Antibodies of Pregnant Sows Immunized
with E. coli Vaccine,

HEE.2HBE (Anti-pili antibody titer)

B @ B oy Sow

K83 Kgg 987p
(Kind of wvaccine ) No.
1 ? 3 i 2 3 | 2 3
B B ' OB 1965 <1 8 8 32 256 512 64 1,024 =>1,024
( Al-gel vaccine ) 448 <1 16 32 16 256 512 16 512 >1,024
r"é%ﬁﬂ%ﬁvam 990 8 32 512 16 128 1,024 32 128 1,024
I o S 406 <1 32 1,024 4 128 512 16 128 1,024
i =% 1483 R (Before vaccination) o

(Remarks) 2.6 (After vaccination )} o
3% 3, (Colostrum) -

BERERBETOE (LEDL ) BEREERENBYREZ I H

5 ( The titers of agglutination test represent the reciprocal
of the highest serum (include colostrum ) dilution show -
ing positive response. )

%= KBS EE SRS REEWMALF BRSBTS B s
Table 3 : Detection on Passive Anti-Pili Antibodies of suckling

Piglets Borne by Immunized Sows.

a o ow n  CRBE GSUPRE RBENEBE) 8 117
. No, of No, of Geometric mean
(Kind of . . (range)

. litters piglets
vaccine ) tested tested Kgg Kog gg7P K8 Kogg 987P
B EE
Al-gel vaccine i 16 4-16 64-256 128-512 9.2 168.9 327.9
TEEREN
Complete adj- 2 8 8-16 16-128 64-128 15.1 38.1 71.8

urant vaccine
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SRBRE R OIS BB R AU s -
ERRE MBS RERN REEMBMMENR BB BER B SR » HFER LA
LB TFTE » B RBE I I§ B 510 B BT 5 23, » ERBRNEZ SR BB B
WG REE Y LR o WILFHR 4 B BSFERS n - TR 96 H LN Bh o I B8 o phEDu R
Higm TREMEZ L BE LR A RS F A 406 BIFE P I P50 B0 B 480 TE 4T
BIMENRRB L BE - RYBEETENES (B AR BT kA -
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Table 4 :Resuits of the Anti-Heat Labile Enterotoxin
Antibody Detection from Vaccinated Pregnant
Sows and Their Suckling Piglets.

& R R AEE RS HiE ff 3 @
—— 3 Anti-LT antibody titer B8 ™ Anti-LT titer of
K‘Z‘ . o of sow. F 5% B Piglets
in 4]
Vace: Sow. iR Gmk g g, No. of
accine No Before After colost.  Piglets @ @B ssprpsy
o™ Ver™ Crumtested  Rame o,
wB W W 1965 <X 7 X 8 x 7 2 X 2%
Al-gel
Vaccine 448 <1x 4% 16 X 9 4-16 X 6.9 X
SERERBE  g99p < x g x 32 X 6 4% 4x
Complete
ad juvant
vaccine 406" <1x 16 X 64 X 2 64 X 64 X

*%ﬁiﬁﬁﬁﬁﬁ@ﬁﬁ%i@ﬂﬁm:%ﬁ]%( Inoculated with double doses at both basic

& booster vaccination Yo

PR E A 58+ B T B0 AR B AT 4 il 4
DSBS AE RmEEmR S s B AT A R B S TR R 2
MR B » T 9 8 NiER B R MRS 45 R 0 B4 K 88 + K99 087 PIREHA » W HHE
& 2 B ERER SERENEESRE XL H o F5R 2 — 14 HBRER 1 80 52 1 o 2 £ Y
B RRGTRE RSN EY o NS R T s o
5 B 1 R M P T 9088 R LR B 0 B 4 49 0 T AR -
PR R0 B 1 R T ST R S B 9 PR R 2, I RE A » W SLAT 5 2 0% B B BB EN
B2 MBS + 06 LA S0 B ki I R I S L B B 3 S MBER » AR R
A2 ML » KRN A o (B4 Bt L 08T » R L5 B 2~=326F% i
PLa~8 20l & o Hrp ABB>32EH%  fE 22 S MEHEAD % 8 58 (36.4% ) BR#
B 2~81%5 BLU4 KIS » 41 6BMISHA DA 958 ( 96.2% ) - M= » Tiw
ATERPE 6 3R IR 2 I 7558 88 » HLETE8 (HI9m )R o ERWAAFHE S U - 05O A
R EARBHPME>32 BH 6 13.6%) » {57 (B BB B R 5 7 A AL A7 > B B e »
BBEL4 ~ BIERRE » Ml EM2 5 s B — B —Fm o
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[0 : mAREBHEE 50 5B FarmA : s0heads tested.

HRigo2 B 9oheads sampling.
& R BEBHERK 21 B FarmB : 21heads tested.
B 16 B 16heads sampling.
50 ® = BEBLHEEIR FarmB: 3heads control.
o3 2 I sheads sampling.
5 crEgH( Percentage)
20
L
15
& 10 8
9 (36.4)
=
G
3
c
z
2
(9.1)
<1X 2x 16X =>32X
% B R g R ER
Before vaccination. After immunization or farrowing

RE L % fF 0 BEE M 2 M B

B — EFaﬁ%@ﬂ%%Ek%ﬁ%%ﬁ%ﬁﬁ%ﬁ&%ﬁiﬁﬁziﬁtﬂﬁiﬁ
Fig. 1 :Results of Anti-Heat Labile Enterotoxin Antibody Detection
from Vaccinated Pregnant Sows in the Field Tests.
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I 13 {43.8)
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10 fF
| 8
{18.2)
- L ] 6 6
g (13.6) f13.6)
8 L
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Copm
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z i
2X 16X >32X

it ] "
Antibody titers

O :AESE 22 b SHTEEE 2 5 FarmA : 22 litters tested.

44 R (2~14 B 44 piglets sampling
B : BB 16 B4 » 1905 2 sk 32 B (2~14 day-old)
{(z2~10 HE) FarmB ; 16 litters tested.
B: BESHRBIN  SHiEH2 @ 32 piglets sampling
(40®) (z~10 day-old)
() : E& M ( Percentage ) FarmB : 3 litters for control.
6 piglets sampling
(4-day-old)

B WHFENERSEE R TS S
Fig, 2 :Distribution of the Passive Antibody in Anti-Heat Labile

Enterotoxin Detected from Suckling Piglets,
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#<H [ HE B A 8 i W ERRE > AL B IEER TR 5 T2 B AR
o Bk i (B B 3k 71 SRR 2 710 gAfFsRR o R 10 F B8 AP 73 A 2 AP R T A0S
B> RATEEE10.7 % « MHER A6 BERSEch » R 441 SRITHE AR R A 163 SHEE
FHR 0 A 37 % » T SR EEL TS IR 12F 151 1% H gk P (T o RAELTE
T EEEVI2HE 1525-4%° A 54 B S LA A S B R R {HH T SRR R
BEA » %R EE AT SR A IR E 2 TR TSR I 2 R ACR » BEIFNFTR RS
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Table § : Protection Effect from Colibacillosis in the Piglets Borne by
Vaccinated Sows.

st EEA BRER(AK) [T =
B | Bl g@f Eaw Diarrhea occurrence To change
Farm  group piglets 1.3 4-6 7-9 A % A oL %
A Eﬁpfmft 50 512 24 18 12 54 105 46 89 8 1.5
B ﬁpe;’ffmft 21 8 11 8 3 22 1.1 18 81 4 2
&3 (Total) 71 Mo 35 26 15 76 10.7 64 9.0 12 1.7
A B M OB 46 48 27 23 98 39.8 36 146 62 252
g H R E 95 25 21 19 65 33.3 15 7.6 50 256
&3t (Total) 46 a1 73 48 42 163 37.0 51 11.6 112 254

2 %

P36 B IR b T RUE - BEEFEAFRCOA i S RO HE 2 R HEEERE M
mk R RIRRIER ﬁ@%ﬁZGﬁﬁﬂ%%’lﬁ%éﬁﬂ“”’”’“’”’° KeEE RS KBEME
TR HEEEREEDK fEEGE 2 R » Bl Jayappa % (9% Type I REED
B E 2 e AHEth B EEHHN T o m s ERZHARENE BEML—ERER
%’%ﬁ%ﬁﬁﬁ’:‘fﬁ%ﬁ%?@ﬁ*%ﬁﬁ y B HEM SR o Dobrescu % £ & EW 2 PR
Hif e F B2 BT Kdac K88ab~ LT" ~K99 ~ B 987 PHE © B %:05)s Wilson B Svendsen

22 e 1| I:) TR b B 2 O A 0 LA ARk - ?LEWEEEM%E%U%E@@E% » TP E
B BhE s iRES HEEHEORERR - i Nagy % <% EHRBEHETD BRaBEERTE
HEH » BIA beta HheHmREsHER Moon 5 (16 gt - B AR TR 28 P B 7 R ( Heat -
Stable Escherichia coli Enterotoxin)Lj*FﬁEﬁﬁZ{:EEl G ( Bovine immunoglobulin G )
oW REEPRN e W B AR, ¢ L R S e C Radioimmunoassay ) » Hl HR=EY
Hilg{E- gk R B D BN SyE AL TR T B B 4 1 B O (R - (B3 3T
» AR fitzh it i BRI R H LR ek RS A R ﬁ%ﬁﬁﬂﬁZEﬁi*ﬁ%’ﬂ@ﬁﬁﬁﬁ °
gkt ] B2 B it &6 T 2 B A PSR RG ERWR . EE FER (B
Zﬁ”ﬁ@ﬁ:@:&m"ﬁﬁﬁﬁﬁ%%% °

EARSE S - S 1 2 BRI R S 15 1A 2 U 0 B @ fT LLDEAE - dextran
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freund's complete adjuvants & Aluminum hydroxide gel S48 RE>& 5 » LI DEAR
-dextran FiBl ik 2 B8 8 » WNEBEL A B IR E » EOME ~ &5 o TR freund’s
complete adjuvants SEEMPTAMS B » ERRETHCZ ER% » % /T HESR I » 68
HAMBEs ZE1HHB L. Aluminum hydroxide gel B4 » (HEREBEBEH « REFL » mE
6EA AR RERMEER  EHABEH ROV RIBBE A EESRAR o BRI 74 5
< HEIEER 03 LA Alhydrogel 5 BT HIMS B AR HERENEERE - LAESE YA
BRmHs s R KB 2B E ARSI o BablA SR ssEs g » AL ZHE
P ERME LA 0 LATEES RS LR B KB RSB SIS R -

ADIEEE ABITREREERG 73— BB — 4.1 — & 11 2QEB2HE » ALK T
2 RESUR YR 2 BERR » EHBRE TR BT SRR « B RERERITA L 52
BESHE » LRGN bk 12 B R INB RS RO H AU T 2 » AR5
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IMPROVEMENT OF VACCINE PRODUCTION AND
FIELD APPLICATION FOR SWINE COLIBACILLOSIS CONTROL

Ching Chen', C. C. Lu', 1. P. Chan', T. C. Lin?, K. T. Chou?,
1. S. Lai!, K. T. Wu?, T. G. Chang!, C. L. Li?, S. T. Lin', and K. N. Chen?

Mice and sows were taken as the subjects in this experiment. The strains with
pili and enterotoxins producible of the Escherichia coli were cultivated respectively.
Then, the cultured cell suspensions were mixed and treated with formalin for
inactivation. The vaccine was produced with aluminum hydroxide gel or Freund
complete adjuvant. The results obtained in the immunizing experiment indicated
that the vaccine of aluminum hydroxide gel group had been absorbed better, and no
induration or tumefaction phenomenon had been observed. On the other hand, the
complete adjuvant vaccine group had side effects. There was still abscess or granul-
ation tissue remaining in the vaccinated region till the test was completed.

As to the capability of immunization in mice with the vaccine, both Al-gel
group and the complete adjuvant group were resistant to the challenge. Their
survival rate was between 90-100%. For the sows immunized in the laboratory,
the titers of the anti-labile enterotoxin and anti-k88 pili antibodies were higher in
the complete adjuvant vaccine group. But the titer of anti-k99 and 987p pili were
higher in the Al-gel Vaccine group. the suckling piglets had a similar condition to
that of their mothers.

The results obtained in the field application tests with aluminum hydroxide
gel vaccine group indicated that the anti-pili titer in sera of the pregnant sows
significantly increased after immunization. The titer in sera of their suckling piglets
was also high. The antibody of heat labile enterotoxins in sows was undetectable
before vaccination. But the antibody titer after immunization on farm A or B
indicated an increase in amount between 2-32 times, while the mode was 4 times.
Among 22 sows on farm A, 8 had the titer in the serum specimen up to 2 32 times.
Passive antibody of piglets on farm A had antibody of heat labile enterotoxins up
to =2 32 times (13.6%).
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In terms of the clinical protective effect, among the 710 piglets of immuniz-
ation group, diarrhea of 76 piglets (10.7%) was observed, while that of 163 piglets
(37%) among the control group of 441 piglets was recorded. As regards the final
mortality, there were 12 piglets dead (1.7%) in the experimental group. In the
control group, 112 piglets died (25.4%). This proves that an excellent protective
effect can be obtained, which keeps piglets from colibacillosis if this vaccine is used

to immunize the pregnant sows.

1. Taiwan Provincial Research Institute for Animal Health,
2. Council of Agriculture, Executive Yuan.
3. Yunlin Hsien Livestock Disease Control Center.



