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Tsaluszuuwglavesiinsznsesyinarwgpdoundisoslinn  nigydves
ientniladn g eendnsaseaananinflidkiunasiauszgnadedisly ilesann
fisonlsaluadtnzeng wiesntnfinen lsedadfofiddnluszuuiide colisepticemia @i
\Souvafit3y Escherichia coli \Juaning Tieilonadulseunindoundsaniilidefone
Wwelsaantsa 1ou Tsefneada  TsansoadusdniaunIaandesvlanatssin (Gross
1956 ; 1961) W E coli snanudulgunqueslsa colisepticemia (Carlson and
Whenham, 1968) @slsadinainubdtosaunniudszmelng (inSosdnd wazame, 2529;
\N3896nG, 2533)

m3sinsinfiidulse colisepticemia TagldnUfFuzdinazlaildnaristuinae
\Foazdosionnun (In3Fusdnduaziivieni, 1993; Cloud et al, 1985; Filal et al, 1988;
Erganis et al, 1989) ﬁaﬁun'ﬁﬁaaﬁuimimflﬁ?’é"ﬂiﬁuﬁamaztﬁu’ﬁ?’ia:a@mquytﬁﬂ
\osanlseitld  Dep uaz Harry (1976 ; 1978) wuiniadwBeawues £ coli O78
war 02  Fwwsmudaguanvanansonszduldliahadduindadeild  anTenues
Rosenberger uazame (1985) Fineaosdaiadusinvonde E col 02, O78 usz 035
shaNanihTiw vl nUsnginuendusdide 078 a)::Lﬁuﬁmﬁnﬁammﬁﬁma:Qn‘lﬁﬁ\lﬁmn
usilnilasuaduazdostuwiorns 3 Flwipdldauey 2 e

\WosnninFoudazdlsvindues £ coli WanunindosiwSod s fdsiule
NNIWINRVoANTOIFNE  (1993)  Fldswundlaodvende £ coi anlndulie
colisepticemia, ‘lnidulsedug uazanlnUndwuindosnin 078, 02 uaz 08 wnfige
Fatugalszasdvosmsdidvafsiifednuninde £ coli 02, 08 uaz 078 uenidan
1rghadesinuadvuduiadu azaansndosiulsedadoiilanselu

aunsnluaeitnng
nMsfataant TR u e Souu Jadu

2 A ° o~ o o o X e P '
wam:mmmsnmf]mﬂ‘ﬁm:Laanmamquumamanﬂ Tunisnalsnlu
' a va o o o ' & | o a
n Tewdfu@dsit sudlednade E coli Flsvivd 02, 08 uaz O78 wnrhess 2-3
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seRuf fo soWuflued VE1, VE-16 uar VE-20 ilu O2 &wAuf VE-437 uaz
VE-449 1fluw 08 seWuf VE-3, VE-44 uaz VE-55 1Ju 078 ifevisnueuaniéann
1ridkdulsaneausniay

UndorisnuanwIzus nutrient agar (NA) aufloangf 37 o win 18 T,
viudelaanifindorsaanidfotszanm 5 ua. asuuIww i Toud ¥ Pasteur pipette
Aaasadudarodusunioudodooonain  NA  iiudolunssauiuaziinluidud-e
Vortex mixer tfeliaadnizaty  dndosiunidliduniduudelesd’ Pour plate
technique Tiuwy3unongelasusaadustuinlalait (colony forming unit, CFU) siafiad
d07 uazsiSedufiwdelualrieny 27 Su TesdSunouTediteldunlnszuandrsfudfion
g 55 x 109 CFU/ua. (VE-3) uasgegado 1.5 x 1011 CFU/ua. (VE-55) ndsdiaite
wiTufAindanIansuaza N i ldansazinnssindandado 8w uas
anWTINERAK  Wisufisusamianauszserliafiny  1Regintosnadutlaaziionu
TULIINNTIRR

ndlddwlndugifiony 1 5w $mawm 250 & Rsheewsdwiegl e
1rengld 27 Su udslreenidu 27 ngu lee 24 nfuuIn (nawaz 8 @7) whadeTo
E. coli Flsinddns uszduniimslige do vewsessy nansan wazdhldRmils
fmiunguil 25 26 uay 27 nawaz 6 @ Gedpitinds (aldunguySoudioy

nMasoNIagu

VwSeswvul VE-3, VE-16 uaz VE-449 dallu E coii Flavind 078,
02 uaz 08 awdduuazuseRuiAfeNuTHLIFIRalolSou AU TosnRU BT
¥ messs 1wnzifous blood agar @dIgAMMUIFNIAwTedwesunEu 0.5% Usu
SaduudazaRalfiUsinouto 5 x 109 CFU/A. shunitsvasinduusas siianazinannau
fulagldUSumarsgiuAoiasouduiadusin  nasouautsoadvresiadu  lesdie
Jaduudazsieunanll 5 @ 21y 7 dumsldfandadnas 1 wa. dan@@insuazEnTn
1rindsda 8 Ju dlnundlifiveslseusasinieduiinnudseais Sedurmuaiuliluuie
3 100 wa. Dadwanesuazpogliviion udunuliludiow (4 )
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maesoulinesas mMifaiadu uaznIaseuaudulIA

Tlivufiftenty 1 1 $2uau 500 @ dwndpsaueny 27 4 utivlnean
vJu 5 nay nq’uﬁ/’i 1, 2 uar 3 Ywzneudwlnnguaz 50 duszdiadwiaduriiadsr 02,
08 uaz 078 awawy lesmiBandnldfmdsinundivesiudn: 0.2 ua. (Aedu
U3mnowda 1 x 109 CFU/6R) Inindudl 4 uaz 5 Uszneudwlnngduaz 150 &1 Teungud
4 Baduiadurmvesis 3 Flavied drer 0.6 wa. W ldRWMTRusW tingud 5 1w
nq’mﬁ‘%umﬁwﬁaﬁwﬁ’umﬁaua:ﬂg‘jﬁé‘wﬁmﬁmﬁuﬁu‘lﬁﬁ@"iﬂﬁu ANINRQIOTU 6, 13,
20, 26 waz 39  Ju wxdulingud 1, 2 usr 3 wnguaz 10 @7 FenazIFoaTaw
FoadnTnvadln 5 @ aTwiezladeRwiy laelhTesuiuiiduaiuiudiinun
wisudadu dnsunduil 4 uaz 5 agulinnguaz 30 @ LnFeanduaz 18 @ w3
nnvuazuislnosnidn 3 ngudspnguasying fu ueaznguazfadende £ coli swWuf
VE-3, VE-16 uaz VE-449

wengsuandeatrivanfivtluduuds (-15° @) e ldesranszdu
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woudued Tuiins uiwliaouszasiamien Iniluensazalwiud 10 wasdaToRsviu
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BnsdnundaudulIa
' Y o o s & & ° ' o
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1. 1@ percent protection (PP) lesdeuiasanniTues Heddleston
(1978) Tewsrawininfiansuwaz 1nif biaeuaiisealsauduImnen PP

PP = % nhsseadiouas lufsen lsalulifldsunmstiotadu -% myseadiouas lifves TsalulnilulddaYadu

Jaduiilien PP gindn 60% uansinfeduddszdntnwdesiulsaldtuazdn
N3N 60% uaasIiaduiilszaninwlaidine (unsatisfactory)
2. W@ Index of efficacy (IE) (Deb and Harry, 1976) NNI@WIMAGN
~ o o "o & o ' Vo a & : . . .
E ez wmwlnfiaasiunslniliensuaiiseslsanvaslsandade E. coli (colisepticemia)

YA IDHEI 8
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F1n Lrenewas Infifses Tya lu i laildda Yadu-s1uu lnensuas Infifses Tsa lu i ld o Sadu
IE = x 100
Suwwlinewas lifidses Tsaluw i lalddavadu

o ' 0 - Y o o/ - " o 0 ° ‘ '
fen [E gIndn 70% usasiniaduduleuduliad udthdrdinia 70% ue
' | o Y o o ) s ' '
gInd1 50% usasiviaduduiiawudulinl wnany uazdidn [E dndn 50% uasin
™) & "ou o
Jadunulafianudulye

nmaesou udangélutau (Agglutinogen)
JAvRswdstunesaniaduusazld phosphate-buffer saline  (PBS)
o X o o a2 o o : &
pH 7.0 (Judiazamde waINfitwizi¥ons 3 aWuiuw nutrient agar WAZTIVTINTD
o - 1 ' ° o o > P - -
winznUsTonantdw 2 & dauwInazdluduuau 2 Flusads tReeSoudunaudiian
PRaGULAZ @I WTRD I NG WHWOTUNEW 0.5% tRoLaSuuTuLoufiianrtadunasudn viu
1Y) - o & o ' PN & P ) o o
1Fudiin 1 &u winnuuwazdiuanululemondiauns 2 siieiidne PBS dalesld
10303 Spectronic 20+ IWldauAuyiniy OD 0.6 finwe1InaK 540 nm. woUAIU
YiuanugwIsufesusy afuliludiiuasaantidnm

NTATVNTEOAVLDUAVDE ‘

nIasamITduuoudvefvesngilndiotnais 2 ngu Aenguiitiedniadu
Thadny 9 uaznamdIouifisy azai9lesdF microagglutination method Ufvdanuse
WU Rosenberger et al (1985) uazlduouian 2 Iha @0 uaudauraidu
Wofanduuazuoudiauaiiady rounsnesouidulnludus 56 " uu 30 wfl 13030
F5uehe PBS, pH 7.0 lem3uan 1:2, 1:4 aufls 1:2048 1w microwell (Nung)
aatuduilds U Teeld multidiuters+ #35ufiioawusluudaznguazyinliiiusunm 0.05
ua. waIINRuIzdouAIuaslUnaIaz 0.05 Wa. uNInguEATeTidunaaUTuudinud
ftawry PBS 1w lidniue Tarh udawi 1l lunsoswans@nilenuazld plastic tape
Taviuszninsseveswhanses vetiAetoaiuwlililesisznwoon aSausninlevludou
gMANd 50 "0 w6 . ewAzdunendvedlandudvesBiuiiiogega Avinlw
wanAIBIUIINUDENIENY O

» Arthur H. Thomas Co.

«»  TitertekR
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G177 1 LEAINANNIVAROUAINNTHLIIVBATD  LReFeNL TaTiar e
Sodudatsngingedlsvivd 02 awhus VE-16 azfiauiuusindi VE-1 uss VE-20
Wodlaviny) 08 swhuf VE-449 uay VE-437 saninvildifelsalauandnoiu uas
woludlaind 078 awWui VE-3 azfianujuusindd VE-44 use VE-55 swln
TunguSoufisueslifisenlsn dsluladonde £ coli awhuf VE-16, VE-449 uae
VE-3 waoududadu

97 2 war 3 waesswanlnfienenIediverlia wasnlnlesudoRmiu
Twlnilesusaduaerdosaduiiasonan £ coli lsvisd 02 w3 08 wio O78 uaz
Sadusmvests 3 Flyviet lesusasandusasnmsanerunstnfifveslsaitosan £ coli

U 1 uae 2 usasmwdnlInvesiadulasuaaiuen percent protection
(PP) uaz index of efficacy (IE) #ssngiriadu 02 fimarildewdulinaaaslu 6
Sugsnwdsdasadusaz e dvszaninniosiulialdaudsiun 26 nasdeatadu Jedu 08
sfien [E dnoufistud 13 wistiateduuazdnilazgeluiuf 20 widiadadu uszazaans
fwmivdadu 078 wuindaduazlifiadwdulsandsdia 6 Ju wazlrivsfiawudulsnluiud
13 W&MATATU WRINTUAY PP waz IE azaead  dwsudadusiu (02+08+078)
3J'sﬂngdﬁﬂfﬁ’m:ﬁﬂmuﬁﬂm‘lﬁnﬁuﬁumaz‘lﬁammundﬁﬂﬁmﬁm nandaladuaziles
fwdo E coli swiui VE-3 (O78) uaz VE-449 (08) 'l& wisanfaiedu 26 Su
wazilosriu VE-16 (02) 16 321319 13-26 Jundsdaiadu

A 4, 5 uaz 6 uFAIIAULeuAUedlwlnfidadniaduriiadng g &
U5ngIniFnnsaTasey microagglutination method legldusudiaufisingosewefunan
wazuend IUNGUANNINATIIMALeuAURd lddNn  danlngeduuendvednasranuden
TuanenaiulnndudIsuiioy  waziisuwauunitlisninsnaanuueudived eenslsfienw
izﬁuuauauaﬁ‘ﬁmaﬂ@ﬂiﬁuau&muﬁﬁm:qam’wszﬁuuauﬁuaﬁﬁmqa)'lﬂﬂi*ﬁuauﬁwuﬁeh
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Table 1 Virulence of E. coli serotypes O2, O8 and O78 in 27 days-old chickens.

Route?
Strain
Serotype No. Doseb Intra-trachea Air_sac Subcutaneous
D+ DL~ D DL D DL
02 VE-1 1x10M 1 8 6 8 1 3
VE-16 4.45x1010 0 8 3 7 1 3
VE-20 2.1x10710 1 6 2 8 0 1
o8 VE-437 2.45x1010 0 2 0 3 (0] 0
VE-449 7.0x1010 0 4 1 2 0 0
o078 VE-3 5.5x10° 1 6 1 5 0
VE-44 2.45x10'0 0 5 1 8 0 2
VE-55 1.5x10" 0 8 1 7 0
Control®¢ - - 0 0 0 0 0] (o]
* No. dead, most chickens died within 24 h, the longest servival time was 3
days.
> No. dead or with lesion, lesions were pericarditis, perihepatitis, airsacculitis and
peritonitis.
a Eight chickens were used for each route.
b Colony forming unit/chick.

c 6 birds per group, inoculated with 1 ml normal saline.
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Table 2 Immunity in chicken vaccinated with monovalent and trivalent E. coli
serotypes 02, O8 and O78 vaccines. Birds were vaccinated

subcutaneously at 27 days of age.

Challenged Days postvaccination
Vaccine with _
strain no.» 6 13 20 26 39
A B A B A B A B A B
Monovalent
02 VE-16 1/10%8/ 10% 0/10 0/10 0/10 1/10 0/10 0/10 0/10 2/10
3/100 5/10%  1/10 9/10 0/10 9/10 0/10 5/10 1/10 3/10
08 VE-449 0/10 5/10 0/10 3/10 0/10 1/10 0/10 2/10 0/10 1/10
0/10 7/10 0/10 4/10 0/10 4/10 0/10 4/10 0/10 1/10
078 VE-3 0/10 5/10 0/10 3/10 0/10 3/10 0o/10 3/1C 0/10 2/10
2/10 7/10 1/10 10/10 0/10 7/10 0/10 6/10 0/10 4/13
Trivalent VE-16 3/10 7/10 1/10 4/10 0/10 3/10 0/10 2/10 1/10 3/10
02+08+078 3/10 5/10 1/10  9/10 0o/10 9/10 0/10 5/10 0/10 3/10
VE-449  0/10 5/10 0/10 3/10 0/10 3/10 0/10 1/10 0/10 1/13
0o/10 7/10 0/10 4/10 0/10 4/10 0/10 4/10 0/10 1/10
VE-3 2/10 7/10 0/10 9/10 0/10 5/10 0/10 0/10 0/0 5/14
2/10 7/10 1/10 10/10 0/10 7/10 0/10 6/10 0/10 4/13

* Strain VE-16, VE-449 and VE-3 were serotypes
02,08 and O78, respectively.
A,¥ No. dead/total vaccinated chickens
0 No. dead/total unvaccinated chickens
B, # No. dead+no.chick with pericarditis, perihepatitis, airsacculitis
peritonitis/total vaccinated chickens

+ No. dead+no.chick with lesions/total unvaccinated chickens.



nYvEIdannd T7 23 atufl 3 Ausow 2536 225

Table 3 Immunity in chicken vaccinated with monovalent and trivalent E. coli
serotypes O2, O8 and O78 vaccines. Birds were vaccinated

subcutaneously at 27 days of age.

Challenged Days postvaccination
Vaccine with
strain no.* 6 13 20 26 39
AW BW A B A B A B A B
Monovalent
o2 VE-16 1/3 8/5 0/1 0/9 0/0 1/9 0/00/5 0/1 2/3
o8 VE-449 o/0 5/7 0/0O 3/4 0/0 1/4 0/O 2/4 0/0 1/1
o78 VE-3 o/2 517 0/1 3/10 0/0 3/7 0/0 3/6 0/0 2/40
Trivalent VE-16 3/3 7/5 1/1 4/9 0/0 3/9 0/02/5 1/1 3/3
02+08+078 VE-449 0/0 5/7 0/0 3/4 0/0 3/4 0/0 1/4 0/0 1/1®
VE-3 212 717 0/1 9/10 0/0 5/7 0/0 0/6 0/0 5/4+

A No. dead in vaccinated chick/No. dead in control chick.

B No. dead + no. chick with lesion of vaccinated chick/no. dead + no. chick with
lesion of control chick.

* Strain VE-16,VE-449 and VE-3 were serotype
02,08 and O78, respectively.

% No. of challenged chick in each group were 10, except where noted.

O No. of challenged in vaccinated and control group were 10 and 13 chicks,
respectively.

< No. of challenged in vaccinated and control group were 13 and 10 chicks,
respectively.

+ No. of challenged in vaccinated and control group were 14 and 13 chicks,

respectively.
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Table 4 Arithmetic mean agglutinating antibody titer in chicken vaccinated at 27
days-old with monovalent (O2) and trivalent O2+08+078 E. coli
vaccines using O-antigen prepared from E. coli VE-16 (O2).

Vaccinated birds*

Age Antigen Control birds»

(days) 02 02+08+078

27 B 2 + Oxx 2.33 + 1.50 2.33 + 1.50
F 1.67 + 1.03 0.67 + 1.03 1.67 + 1.51

33 B 1.33 + 1.58 1.33 + 1.63 4+ 0
F 0 0 1+ 1.41

40 B 2.33 + 1.50 2.33 + 11.51 3.33 + 0.94
F 0.66 + 1.03 0] 1.67 + 1.51

47 B 11.33+10.25 9.33 + 11.43 6.67 + 484
F 0] 0.67 + 1.63 0.67 + 1.03

53 B 15.67+13.53 4.4 + 3.58 9.33 + 5477
F 2.33 + 1.51 2.4 + 1.67 1.67 + 1.517

66 B 8 + 4.38 9.33 + 11.2 3.67 + 2.33
F 2.33 + 1.51 1.67 + 1.97 0.67 + 1.03

B = Boiling antigen, F = Formalinized antigen

*

Six samples of sera were tested from each group except where noted.

**

T

Arithmetic mean agglutinating antibody titer+Standard deviation.

Five samples of sera were tested.
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Table 5 Arithmetic mean agglutinating antibody titer in chicken vaccinated at 27
days-old with monovalent (O8) and trivalent (0O2+08+078)E.coli
vaccine using O-antigen prepared from E. coli VE-449 (O8).

Vaccinated birds*

Age Antigen Control birds=

(days) (o}:] 02+08+078

27 B 1.67 + 0.82** 2+0 1.67 + 0.82
F 1+ 1.10 + 1.10 0.33 + 0.82

33 B 2.33 + 0.82 2.33 + 1.51 4 + 253
F 0.33 + 0.82 0.33 + 0.82 1.33 + 1.03

40 B 433 + 2.94 3.33 + 2.73 3+ 1.10
F 2+0 1+ 1.10 0.33 + 0.82

47 B 3+ 1.10 5.33 + 2.07 8 + 4.38
F 1+ 1.10 1+ 110 1.67 + 1.51

53 B 3.67 + 2.34 467 + 1.63 6.33 + 5.13
F 1.67 + 1.51 2.67 + 1.03 1.67 + 0.82

66 B 8.67 + 6.41 5.67 + 2.66 4+0
F 1.67 + 0.82 2.33 + 0.82 1.33 + 1.63

B = Boiling antigen, F = Formalinized antigen

* = Six samples of sera were tested from each group except where noted.

*» = Arithmetic mean agglutinating antibody titer+Standard deviation.
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Table 6 Arithmetic mean agglutinating antibody titer in chicken vaccinated at 27

days-old with monovalent (O78) and trivalent (02+08+078) E.coli
vaccines using O-antigen prepared from E. coli VE-3 (O78).

Vaccinated birds*

Age Antigen Control birds»
(days) 078 02+08+078
27 B 1.33 + 1.63*~ 1+0 1.67 + 1.51
F 0.33 + 0.82 1+0 1+ 110
33 B 267 + 1.03 1.67 + 0.82 2+0
F 267 + 1.03 1.33 + 1.63 1.67 + 0.82
40 B 1.33 + 1.03 1.67 + 0.82 1+ 1.10
F 1+ 1.10 1.33 + 1.63 0
47 2+0 1.33 + 1.03 1.67 + 0.82
F 1.67 + 0.82 0.67 + 1.03 0
53 B 0 0.33 + 0.82 0]
F 0 0.33 + 0.82
66 B 0 1.67 + 0.82 1+ 1.107
F 0 1.67 + 0.82 1+ 1.107
B = Boiling antigen, F = Formalinized antigen
* = Six samples of sera were tested from each group except where noted.
** = Arithmetic mean agglutinating antibody titer+Standard deviation.
T = Five samples of sera were tested.
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Fig 1 Effectiveness of monovalent E. coli vaccine serotypes O2 (bottom),
08 (middie) and O78 (top) in chickens challenged with homologous
strain. The results were presented as index of efficacy (o---o) and

percent of protection. (e__e).



230 Thai J. Vet. Med. Vol. 23 No. 3 September 1993

%
100 _ o)

100

60

20

100

60 L

20 |
(e] N
7// 13 20 26 39
"20 | / Days postvaccination
/
a0 L
Fig 2 Effectiveness of trivalent E.coli vaccine (02+0O8+078) in chickens

challenged with homologous strain, serotype O2 (bottom), O8 (middle)
and O78 (top). The results were presented as index of efficacy

(0---0) and percent of protection. (e__e)
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Uszanin e iaduiildnasosadilezanauntodosiulialduandraiu  Sadu
02 afostulsaléddfigalosnuitanudulsanddiaiadu 6 Juazanss uazaziiewéy
Teedndsanda 13 Su anudulsefiezegidumdsainm 2 §lav Sadu 08 a1k
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Escherichia coli infection in the respiratory system of
broiler: Part IV. Immune response to
Escherichia coli bacterin

Kriengsag Saitanu*
Abstract

Broilers were vaccinated subcutaneously once at 27 days of age with
E. coli bacterin. Four different formalinize—kiled-bacterins were prepared from local
strains of E. coli isolated from airsacculitis. Three monovalent vaccines serotype O2
or O8 or O78 of E. coli and one trivalent vaccine were used. Antibody and
protection immunity were determined at 6,13,20,26 and 39 days post vaccination.
Though the antibody titer assessed by microagglutination method was not changed
but all tested vaccines produced protection against the challenge with homologous
organism. Duration of the protective immunity were 2 weeks for monovalent
vaccines and 1-2 weeks for trivalent vaccine. There was no correlation between

the antibody titer and the protective immunity.

Key words : Escherichia coli, chicken, vaccine.
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