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variation. % CV) ~~aAifli7S t - test ~ ~ w a $ % & ~ ~ i l ~ n i ~ ~ i ~ n n ] ~ : l i ~ ~ ~ a a i a a a : ~ i i ~ n ~  aaa:miu?~aG?ni3 - d 
aan3izri"~aaejis~&uin$u ~ 1 7 ~ n l l ~ ~ L ~ ~ ? d ~ ~ l 9 3 a ~ d ~ 3  l ~ ~ ~ ~ ~ i a ~ e l ~ : ~ ~ ~ ~ ~ ~ ~ : ~ ~ ~ L a ~ a ~ ~ : ~ ~ r i ~ ~  



gdn3d 
d u  8 

~7aaeiisTnG.u wa'n%wo,Ziw"nrnwFuFa~SaEaawnwa nsudqt7ma" 2 YAaari 

- , ~ F I ~ u E ~ ~ ~ ~ & L ~ R  - In' (fowl cholera vaccine) 

- ~W$~klU~flb~rl (blackleg vaccine) 
ad 

aims 

1. ia1;aaiis5~1GwaGai&a8m - 1; san:TwGwarustwaan ~di~nawnluFa~~a~twn"5wa"n3udq5wa" 

dsui6inlswmarau~n~uw~a~~ziou~aa"wB8ivis~n"d Caoeiisaz I yaw ?ansi:dd?uinado4uiaZll?i4 dau3i 
9 

Hantzsch's test (Nash, 1953) C i ? ~ l ~ a ~ l u d i s & n a u ~ u ~ ~ w ~ ~ a 8 u a a n i  10 kin: 30 ui: iin-lswmnoudi 

Biuata 20 wYs 

2. nisaw?eru~isazniuaaazda~ei~s 

- aw?uunis~xiu1.Ia~a~ia~~'I~&u~ws~iu naiuaCa~{u 0.1 % % ~ ~ ~ Z i l ~ d 0 Z f ~ l ~ ~ ~ F 7  100 1 ~ i % ~ 5 5 ~ 5  

luiiniud?niws 100 Gaa'a"ws ar5ulualiauzw"uaans 

- a w ? u a ~ a i s a : a i u ~ d a d a ~ ~ ~ ~ ~ ~ u r d u u a ~ i a w w  (ajnmoniurn acetate buffer) %mu$< ammonium 

acetate 15 niu azalfJ~u~lnt?U 80 unaams acetic acid 300 ? U % W T % ~  Laahcetyl acetone 200 1uFnsâ ws 

an"uzini?u quGd?uiw~ 100 GRSSWS aveii~$~UYifi"u 

- awisun'aoeiis~unis?~wsizw" Jia"niuodai~a?lfi-1n' aanza"miuiauawaan1d$u~).g$t~~ 
d d 

(centrifuge) dnaiua:a 2,000 ron~/ui; aquaaai 10 uiw L W D ~ ~ W ~ W ~ B P J  

3. f l i ~ ~ ~ n ~ i ~ p l d d ? ~ l ~ ~ d ~ ; ~ l ~ ~ ~ B ~ % R ~ ~ ~  Hantzsch's test (Nash, 1953) 
I Y ~ f n ~ i ~ n i ~ a : a i u ~ ~ i ~ s ~ i u d ~ ~ ~ ~ i ~ ~ ~ ~ 6 0 1 n n a i ~ ~ a v u v u  0.1% Aaer~lnnu1~5plaiua.u"u~u 

0.01, 0.02, 0.03, 0.04 am: 0.0596 P I T u ~ s  100 'Iu%nsa"ws laiwaamwmaosvuifl 1s x 100 alaa'ra~ws 

naiuabulwaz 2 wan8 ~s~is;aia~ldisa"n$unGai61~~ - ?ri aaa:a'niuaauaw~an l o  a h  baer;in&r a6o1d 
d ? u l n a n " i a ~ u 1 a ~ " % ~ n " n ~ s : v i l s n 2 l u a ~ u ~ u ~ ~ ~ ~ i 3 a : ~ l u u l ~ ~ ~ l u  %~u~wWai le i i s~nGuoGain" r~m - I r i  

aaa:%Guaaunwaan n l?w iws  loo ?uFw.ja"ws lair~nanwwaoaa~utfifiku 900 'luFns5ws rveii ld~~ifi 'zi~n 

laivaoRwmao~io-nRnouvaoma: 100 '1u~n53v75 2 vatw i i n i s ~ ~ u m s a : a i u ~ ~ ~ ~ a ~ r a ~ i l ' ~ n a ~ u i l  
Y 9, u 

a:laww wnoma: 2 Ja55ws a.ueii%nauinu ~ i ? P I ~ i u ~ u e i i ~ ~ i w a u ~ ~ ~ ~ n a v ~ ~  37 aa~liavaaGud aquraai 
I Y 

Y Y d  
30 u i ~  GiaanuiCsGaIaI~~~u~1 OD ~~aiuuiawadu 415 ui%ua~wr ~ ~ i s n ~ i ~ ~ a r i s n : n i u u i w s ~ i u  

das"a~i~Z1~6 CiP i i  OD ~ 7 n 9 W o i n n ' a a e i i a 5 ~ ~ ~ ~ ~ 1 ? ~ u 1 ~ ~ ~ 1 f i " u n s i d u i ~ s ~ i u  iifiiswmnau&iiuara 

20 ~ $ 4  aadar iao in f i i ~~ iuaard ia~~u  (xi SD) . u o s i i  OD ii~uds:.a"w$aadsmsnszoiu (coefficient of 

variation. O/o CV) a a a ~ r d ~ u u a ~ e u ~ a l a ~ a a m i l i ~ s v o ~ P j ? ~ ~ ~ u ~ a u f l i n ~ ~  t - test 

dauni~wnaouraaz~ans~:pl"d?~i~ldda~uiaZ?~~Fwuni~Eiu~~u aani 10 w1; diaGumsriuaZua~~~ 



m-sad~on~a~uuwnnis~~n~izw"d7uia?1d~5"%11n~~!md~mu~i Hant~sch's test $~~~soozaar r i ! vn ls Ih  

10 ui; aaa-30 uiii q m w ~ Z  37 as~(l ivaaluai lua"~lluow'aiia3"JR - 16 (spin] i aaaza"nGuaauanaan 2 

oinwnnis~ansi~diu1tlldaiuin~9~~l~a"wi~nw'a1ia3~ - Yf; l~ul45os:aaailunisnixl 10 ui; 
d d  d d 

aaaz 30 uiii Y &iiadosavunaaau (7 SD) aw'in'Elo.205 2 0.007 aaaz 0.206 i 0.005 wiudiCu pi1 

~ u d s : ~ w < a a i s n i s n s z e i u  (./o CV) avilh 3.41 aaa"2.3 sra"iai;E t - test aii<u 0.51 alaAujn$\ei 
d d  d  d 

aauanian 9bdiaelasa.lruwaianu (?+so) a w ' i h  0.372 t_ 0.008 aaao 0.373 i 0.01 wiuSiiYu i u 1 a " x l n l s o ~ w i  

raw'snisnszoiu (s/, cv) ~viin"u 2.15 aanz2.a wiufii<u aaazPiiaZG t - test I u j & u u G a i i a 3 ~  -"In' aaaz 

a"n%ua~uanaan auilh 0.51 aaaz 0.34 aaamslunisisi 1 

wanis7awsizw"el?uinid~~u1a~'~~~lua"nluow"aiia3 -96 iaa:5nluaauanaan o inn is I1szuol :~a i  
d d  d d 

Iwmsiu 10 aiaz 30 u i i  wuiiiimdasa.lrunaeao (.?i s~)vosa"nG1roGai~a3m - "In' aviln"u 0.205 i 0.007 
A 

iaao 0.206 i 0 . 0 0  jnluaauanaan avii6u 0.372 i 0.008 aaa: 0.373 2 0.01 wia~$i i 'u vsarnniis<uoeiis 

?%iSPd"udiP7"ywisan"n' aaididuelso5w<LLrr'snisnszqiu (s/, cv) a"n3ueGa i ia ih  - "In' i l l a . a a i l u n i s  

i u  10 u i i  ~ ~ i l x l i n n i l i ~ B a a t l l ~ u f ~ i s i u  30 w i i  ZB 3.41 Laa",43 niutii<u aaaz ./o cv  Tn%u 

rauanaani~.a'aaai~unis~iu l o  w i i  oz~~ i i~d 'oun i i i ~ .a ' aaa i~un is iu  30 trig auii:u 2.1s aaaz 2.68 
* r r d  i u n ,  

wiudi<u "Yileil99sfiaix. dinis5jansiow"~"lboinnislBsouzaaaiI~~nisixI l o  u i i  .uosfisrosan.lruusuni 
A' 9 

s/, cv 5 10 (WPGJI~, 2542) L L R A ~ ~ ~ ~ E T Z G  t - test . U O S ~ ~ % ~ B ~ ~ ~ ~ ~ R  -9fi aanSw%eaaa3~anaanwLv 
A 

.s:n:aaai~wni*nju l o  u i i  a~oadiuPraiiuuhs:u:aaailunisix. 30 u i i  avii:u 0.51 aaazo.34 ~ ~ s 6 i a %  

t - test einnis?awsioWd d ~ ~ n ~ i  diein wis is  t - test (d fc lY 2.093, P >0.05) (%wassm aan:Tuwiud; 2548) 

L. 14 rr 
6h~o i ia~wn i i sn "uae i i s  la~a~werdi<tpisai7Z a r ~ o a ~ u ~ o a u i u l u X d ~ y " n " n ~ ~ s d a ' ! d  

u 

~ s ~ w ~ i n ~ a n ~ s ~ a n s i z ~ d ? x l i ~ ~ d o f ~ ~ i ~ ~ ~ , u & ~ u a " n % u ~ w " a ~ d a ~ ~  - 16 aanza"n%waaunnaan 6au% 
d r 

Hantzsch's test n ~ u n 5 a ~ s r ~ s ~ ~ a ~ w ~ d i w ~ u . a " w a " ~ s ~ i u i s n a a a a a i ~ w n i s i u ~ i n w ! 1 1 a a a i  30 ui: a h  
ue l o  ui; lAu1ldswanszwuioni5iawsiow" o1nni-snnaanilunisd~uw~1~e~~i1Xa-1a~1sod~zwdwaaai 

aanzaisanil aiuisoiirns?ansizw"daoeiileil99$xlin$u nismouwaaduleloeiissamda a?IeinisGaerdsowi% 
A 

suPl~:xll~dr,wIws:~Prw\~s 



P'iwassna &<ou ira-~un~o" iiigai. 2548. m ~ ~ 1 ~ a ~ ~ o ~ 1 n a i u ~ n ~ ~ a a v o ~ ~ ~ n ~ ~ ~ w n 0 ~ 1 n i ~ ~ i s n i ~ ~ n ~  itclu. 

m q s r i a ? w ? ~ i .  n s u ? ~ ~ o i ~ - i n w i n i s r i w m & .  w J i  lo. 
r u  * *  
wwwrw atiuio?n'arga. 2542. ns:uaunis3~urn.r?nuir?i~~1~~~"uniw. nna -~a ia i s f i ~~u~ iduw i3~ ;s i a "auB~n .  

Ww"183. 

o u d u i g  + ~ q ~ u ~ s t t  aaa"dnss6 ? n ~ t j n ? w t l i .  2548. n i s i d ? u u b ~ u ~ ~ ~ ~ a i $ ~ ~ ~ t d n i ~ ~ ~ i ~ ~ ~ ~ a n s i & & w i  

diuinadn~uia1leXIua'p1~u~~Bai6rdn - %nu% Hantzsch's test. 5 i u ~ i w n i s d s : ; $ 1 ? ~ l n i s  

nivi ~ f i ~ u i a i ~ N a w i a m i r ~ N a a i p " I y 1 i n t d i  4. uw.~qwan+ifire~aIvxi. wnl 460 - 466. 

ASEAN Secretariat. 1998. General requirements for vetcsinary vaccines. In: Manual of ASEAN standard 

for animals vaccines, Livestock publication series No. 2A. Prnebal. Swadaya, Tndoncsia. pp. 112- 1 13. 

European Pharmacopocia. 1980. The United Stated PharmacopoeiaNatiu~~al Formulary, USPXX. p. 342 

European Pharmacopoeia. 1997. Vaccines for veterinaly use. Published in accordance with the Convention 

on the Elaboration of a European Pharmaeopocia (Europcon Treaty Series No. 501, p 1702 

Nash. T. 1953. Colori~nrtric estimation of formaldehydc by means orthe Hantzsch reaction. Biochenz. .I. 55:  

416-421. 
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The co~nparison of incubation period between 10 and 30 minutes 

in formaldehyde content analysis 

I 1 
Anongnad Pumsuknntaros Patanee Suuama 

Abstract 

n ~ c  conlparison of an incubation period in the process of formaldehyde contenl analysis of inactivatcd 

vaccines by Hantzsclfs test was carried out in fowl cholela ;u~d blackleg vaccines by using incubation periods for 

0 
10 minutes and 30 minutes at 37 C. The test was repcated for twenty times. The nlean values for percents of 

0 formaldehyde content in fowl cholera vaccine after incubation at 37 C for 10 minutes and 30 minutes werc 

0.205?0.007 and 0.206fl.005, respectively: the coefficient of variation pcrccnts ('~4 CV) wcre 3.41 and 2.43, 

respectively and t - value was 0.51. The mean values for percents of formaldehyde content in blackleg vaccinc aiier 
0 

incubalion at 37 C for 10 minutes and 30 minutes wcre 0,372fl.008 and 0.373-0.01, respectively; the coefficient 

of variation percents (% CV) were 2.15 and 2.68, rcspeclively and t - value was 0.34.There was no signilicant 

difference (P > 0.05). 

Key words: Incubation period, Fomlaldehyde content analysis, Inactivated vaccine, Hantzsch's test 

I 
Velerirlary Biologics Assay Div~sion. Bureau of Quality Control of L~vestock Products, Pakchong, 

Nakho~atchasima 30130 



~ n . t l i n a i u ~ u l ~ n v n d a " n ~ u n ~ a i i ~ ~ m - a i  n~ma$e,miu~ieaau 5 nmni 'aw~m~uj6 i I ia~oqa i t1z  
U I H  

l ia fn  lmuwnnnunaiu$ub'iR"ue,sa"nGuaadw:ymni3wfim9u1d~ua~odk~az ha& niy 4 n"dmiw" neiisa- 3 n i u  

ntjud 1.2 9.6"ld~us9ndn+az 20 ;a iama"RGua4inir"irJaio"uuifigaaz 1 lga  lmunq'ud I <nR!sLiriakm- 
Y s/ 

n i u i  2 Znansnyd 2 a i n q  6 c~~n i$n i j ud  3 141"iua~nd <luau 10 $3 a t ~ u n i j u ~ a ~ q ~ ~ ~ ~ f i  

a"~i iu nirJ4 4,5 ?$lia& nbua: 20 {a ~na"nGua$ina~inrLdovuifi$aaz I l z a  bmuniud 4 ~ n n f s a ~ f ~ a  
Y Y 

ryL r 4 aaa:n$ud 5 iifinasnys n ~ d 2  ainni! 6 gdmiv? n i u i  6 ~w~na& Giua~r l o  (a arIun4unauyIai:m 

a"nh na"s~na"n+uR?s~nw"iu 2 n"dmiw" ~ f i a $ n ~ w f i u ~ ~ a a i ~ d ~ n n i u i a u r $ o  Paslr~lre,/irr rnultociila 

serorypc 8: A Iuvulm 100 LD,o W E I ~ ~ ~ ~ ~ W O ~ ~ ~ ~ I ~ A - ~ ~  n~ml$nmlu i s  5 ' t r ~ n 1 2 w ~ n ~ & n a l ~ < ~ 1 5 n 1 1 ~  
dr u w  

1~4uaSnsi j~~ua"n~unfsa~uaavi i~u 35%, 65%, 25%, 45% aaaxo% miufi;u ~ulddtra~nsw i n n  
Y , , " A  # Y  

9 

a"n4waasnfsaPiiEu go%, 90%. x j % ,  85% ~aazxo% miu$i&~ lu~na~nn?m~u30n~un~saZuaaPiin"~] 5 c ~ , ,  
98 d 9 -  lo./,, O<%, 5% aaa: 5% miuiigu aaa:1uInaunw1nsu~n~unoqm5"qauii~u 15%, l j%,  LO%, 10% aaaz20~ 

m~ufii'u i~lilavni:in~a~na~~~u~saosniu~6m3inlsmiu loonh aian~hm.a~ma"nGeaI~Id$taainsansn~s 
9 * 

' 4  - d  

~ 1 ~ ~ a I G n a i u ~ u b ~ n i n a ~ o  P. mtrltocida serotype 8: A 16 1ild~m~in15~fi~n~1~1pr"1naunns~~~1!s1~u~~ 
aaa:ansnfs I ia iuisnl~naiu{ul~ne,w"a~14a3m~ld ' l i  



~.jnn~ai6a9~-ld5aiian!uioini~n Pasrsteurelln multocidn serotype A (Carter and Runnel, 1975) 

$sw'arwdsu aaa-nos: (2528) ~iuaiuiia~Paaiian~~i~sulu.a"w$~n~a~Pa~snnw"ai4luds:~w~lwu F ~ n u G a i 6  

a8m-lfiaawins:oiu~mGulziiuai1uiTni11Gan"ml'anl$$~a8m 16 i'iu aaa:&i~n%u-~ a8u l -an i~  

n a i u ~ i ~ q l u w i ~ a a i ' a ~ ~ n " o u i n  iilGan"mnaiugqa~u$s?waiiwn'a'au ni-aa$uaar'P1$2nludituaaaza"na"ln~ 

aiudmluna"a3~"lu (a?mfu, 2543) $ s r n 3 ~ m ~ n ~ u a ~ u ~ ~ n l 3 ~ i ~ ~ ~ u n 1 3 a r ~ i ~ " , ~ { u ~ e d 1 ' a n  (Zander et al., 1997) 

d ' 9  ~a~un.judai~m$~al$wa"w~nGu$uuiawn iv1Pani-ai1Bd~u1.jnd$~a~u~n~uainmiuv~mersnnaaun!.wn~u 

(broth bacterin) ~muiini'awm~~unaiu{u~~n~ua$mn1iiaanuauil4aw~a5jw6 aaa:aaZi (2547) K i i n i G n ~ i  
9- d naiu{uF.jnuoaa"n$unGai6~9~ -~d.lrGma$nwiu wuiia$mm"nanuaeraiIwanLnuaGu~n!~a~ua5naiup?"u~sn 

Ad 9- d 
I i i i n i i  85% ~auagmadBar iu~ea<usiaamw~wan~ua~uanfaa~ua~naiu$u~-an~ia~u 65% aa@ia&lG 

?n~Paarasnfainaiu$uF3nlijinii 85% aaa:miuuims%iu~ia~uPa~iwu~~$w~ar8unaiu~uF~pl~uar"w~n 
A 

(fowl) ~mua'n~udo:tjiumswmarnuc7~alw"naiu$ub'anli~inii 80% l u " ~ ~ l d ~ n ~ ~ ~ n a u ~ u ~ n a Y B i l ~ C ~ T n ~ u  
9- a 

~ B d ~ ~ f l 3 l n l 3 f l l u ~ B i ~ l n i l  80% (ASEAN Secretariat, 1998) b b d 9 1 n ~ ~ B n l ' a ~ " l l ~ n ? 1 ~ d d ~ : d d B ~ ~ ~ . ~ e ~  
9. 9- a 

(nndwa'w$afil'~ldcM" n.judqar"m$, ,543) ~a~az4ian!"aanau~~~n~iiuF3m~~ai4d8~-'ari3ini~1ar"~1,!?~n %zabn' 
d m  I f i  aaazw'iu FmuCma'w~u<i~n 3 a$ou $dl$iini38n~inaiu$uFsnunaYnGuuw9ai6a8~-ld .lrCim 

aiBwiu%ulfidua~Baaaa:ldaiB Fmuad~ueraiuuni'j~~a'n$unf~aZuaa~ne,i~ 4 t7dmiw"aaa:aiBanfa r ~ u o i v  

4 aaa: 6 .a"dmi4~G;aja0eii~TnGuiiuau 5 ymmsw% 

?nlnad 
1. a " P l G u 0 ~ 2 1 ~ a ~ N - ? 6  L ~ U ~ ' ~ ~ G U L ~ B ~ ~ ~ T G R E I ~ ~ ~ ~ L ~ ~ ~ L ~ ~ ~ ? U  (broth bactcrin) iwa"wo i i i i ? i~n  

d u  d 
awnFula~?iiasl'oanaima n-audq~waduuimu~s~uama: loo  1% ?~aidTmiii-awa'd 51/47> 71/47,72147,25/48 

aha: 2m 26/48 ~iuau~ma: i Eaianeiia 

2. ~ ~ 8 ~ 1 ~ 1 U n l 3 ~ m ~ 4 k I w " e r  Lgua& P. nzultocidn serotype 8: A $aaaun~~9in~uiaaa:~naiu~uaasd 
2 A d  Goa8maaa:ldl$?uuioin~iCnawnFulaZ2asl'mn"5ma" ~muGiauuwanerlu~diiaa#auiiini~awi:a$nlu 

blood agar plate i q ~ w g ~  37'~~. uiu 24 k a ~ u d  oin$ua$onTnTa~a&a Gias1~Jawi:Iu tryptose phosphate 

broth (TPB) i ? S l d w " , ~  37 '~ .  ulu 6 i a ~ u d  ~~~iii'am'aao~ubiuaua~n~mu?~ viable count (qSnW5 baaZfl616z. 

2530) aaa:a~oo.1dr4B1$~~1?uioa loo - 1,000 CFUIBIa. 1mer~1?uirnaJBi1~~m~"u~"1~1iiin<i IOO letllal dose 

50% (LD,) i o g a  
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3. In'i$$lunirwnaas i o i q  4 ~ d n i k 1 $ ~ i n d i ~ x l i d a n n % 5 n i n u ~ n a $ o n ? f i i i ~ v n i ~ ~ a a ~ ~ ~ ~ 5 s  

an"noinvjo$u(-iidw"u~d~~anu~ia"fl.iiu afhlfidua~os {luau 250 ;a aaaz~fiadm-nusu< AV43 {luau 

250 (2 

a4 

36fl15 

b l d  

IuniswntrouTn~utiiuau 5 TR i~dn:~nnist~a9m?iiinisaa9;q?n'e;'ua3osr~nz ina1;ordu 3 n i u  &if 
ntjui 1,2 1"%l6du~bldosntjm 20 {a ~naYnGua$ina"iuadovuin~an: I 1% lnunixli I tinntqa~era 

* 9 ,  

aaa-niui 2 tintrosnys n ~ s t  2 ainmg! 6 t ~ n i k  
YL t d l4 - a 

n i u i  3 I w l i l ~ u ~ h s  {luau 1 0 t h  adunixlnas~yuluiananw 

ncjs~i 4 , s  14Iriaffo ntjua: 20 $2 ~na'R~Pla~in8iuriovuin;an: 1 lztr lnuntjui 4 tinnfs 

a~uaaan:ntjaJi 5 ;nnnqnid m i d i  2 abJdooig 6 +dn i i  
2 

n i u i  G l#?n'~uo 8iuau 10 $2 afJuntjunauqu?d~na'nGu 

n i ~ i n ~ n ~ u n t q n ~ i u  2 i inis~n~u;~11~?ri~n;a~auaio p. rnulrocido serotypc 8: A 

~uwuin ~OOLD, ,  ~n~tim~{intiiu;an" ua. n~q~inkpI~~isLnmoinisiooiid1j;pJu 14 :ti ~ m u l r i n i u i . ~ ~  

a ' f l ~ w ~ z i o s ~ f l f l a i u { u I ~ p i ~ d i l n i i  so% da~rnsju~au~uozinsG~m5inismiuoi iaGou 80% aYn%~$99~ 

~ l ~ i I l 3 w C 4 t r t l ~  (ASEAN Secretariat, 1998) 

mda Y -  - 4 

Wanl5tin~~MflU~3Ubi P. rnultocida serotype 8: A h?nw \ n 5 ~ 3 n % I i ~ ~ i  51147, 71147, 72147, 

25/48 aaaz 26148 W?,;i~ridua~ns~unsjui 1 &?$Tu~n~trn!sL~ua Gnaiu$uIsn ;in41 sooh %uunazi16 

$ua3os 2 &?Zs'prTnGutrnsnfq t i~aiu$uI>n 2 8 0 %  ~ n u ~ r i r d o ~ u n i u i  4 &l ib;"u~n~upl fs l~ua . * 
aaaz?riaifu~un$ud 5 $s~~s '~r in~unoqnts ina iu$x l~sn i in i i  80 % ~uuaa:;~riiuaios~unni~~i 3 iraz 

9 d 2 9 9- c3 
?6aw"ulwncjuw G ~s?bjYnlvanclruaaa:a~i~n~un3uyuij~m~i~ismiu 100% (m is is i~ )  

I 1 4  

wanis8n~nnaiu$s1F~nvnsTn~unGaii~dn - In' aiopIiuw~nusowaaunLwo7u l u  1nl;uaiosaairz 
Y 

I6Lin ~ u ~ i n a i u k a ~ ~ n ~ i ~ % o ~ ~ ~ i ~ w ' u $ r i ~ f l f l a i u ~ u ~ s n ~ o a ~ o  P. ,nt,ltocida serotype 8: A d19fki lnu'lfi 
ly- a , J  e 9- 4 

$,ui$oswdIwanvtrnosnfa dia6u 2 5dni$inaiu$u%sn1ii ini i  80% ~ u u ~ ~ ~ ' ~ ~ n a u n n s a ~ f i i l z ~ w a n ~ u  

aiosnfq ~~~aiu{aJl-anlian"u 20% ~ ~ i o ~ i i n i s ~ n ~ i l u ~ i ~ n : a ~ u m w o ~ ? r i a 1 , ~ i n : t r i ~ w " ~ ~ ~ i o 1 d $ ~ a ~ ~ ~ . ~ ~ ~ ~ ~  
9- 4 

naiaraa~~niis ~au~~ t rn iazaaana"nun i~a~usBYddoodn i~1 ) . san~un~~a~sn~o i~~z~~nn~ :~wW~n '  t1eiisY5 

9". d 8 ~ ~ ~ u n i - i ~ n a ' n G u t r o ~ ~ ~ ~ i l z I ~ n a i ~ ~ u F s s n ~ s n < i n ~ . j ~ n i n G p r a 4 u s ~ ~ ~ a ~ u a  $qoin~~oni~lvanvuianz 
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Y 
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Pasteurellu nzulrucido scrolype 8: A. $ma~bwwunl5. 38 (3): 20-24. 

ASEAN Secretariat. 1998. ASEAN standard requirements for inactivated fowl cholera vaccine. In: Manual of 

ASEAN standard for animal vaccine, Livestock puhlicatioli series No. 2A. Penehar Swadaya, 

Indonesia. pp. 22- 23. 

Carter, G.R. and Runnel, S.W. 1975. Identification of type A strain of Pusteurc.lln n~ulrocidu using 

Stuphylococcal hyol~rronidus~?. Vet. Rec. 96: 434 - 438. 

Zander, D.V., Bermudez, A.J. and Mallison. E.T. 1997. Principlc of diaease prevention: diagnosis and control. 

In: Disease of poultry, 10"' ed. Iowa Statc University Press. pp. 21-25. 



J.  Vel .  Bio1. Vo1. 16 N o . /  

I P r y  
m i a i s i  1 IdBfagu6Raiu$uFsRiBa$o Pasrturella mullocida serotype 8 :  A %U 1&~~$8dbbtidfid& d%fi  



a 1 s n 1 ~ 3 a w ~ ~ f u n " ~ d 1 6  afud I 26 J .  V P I .  Bio1. V O I .  16  N O .  I 

Studies on potency of inactivated fowl cholera vaccine 

in native chicken and broiler chicken 

I I 
Phadungwit ~ a k t h o n ~ '  Phawasuth Chankarchang Jamncc Satra 

Abstract 

Five batches of inactivated fowl cholera vaccine were tested for potency in nativc and broiicr 

chickcns, aged 4 wecks. Each breed was divided in three groups. Group I and I1 comprising of twenty nativc 

chickens each were intra~nuscularly vaccinated with one dose; group I received once vaccination and group 11 

received twicc vaccination, the second vaccination received at 6 weeks of age. Group 111 comprising of tcn 

native chickens was not vaccinated and servcd as controi group. Group I\' and V comprising of twenty broiler 

chickens each were intramuscularly vaccinated with one dose; group IV received one vaccination and group V 

reccived two vaccinations, thc second vaccination received at 6 weeks of age. Group \'I comprising of tcn 

broiler chickens was not vaccinated and served as control group. Two weeks after the final vaccination. all 

groups were challenged with Pasleurelln nzultocida serotype 8: A at the amount of 100 LD,,,. It was found that 

five batchcs of inactivated fowl cholera vaccine could enhance the protection in native chicken reccivcd one 

vaccination. The protections were 35%, 65%, 25?', 45% and 50% respectively. In native chickcn rcccived (wo 

vaccinations, the protections werc 80%, 90%; 85%, 85" and 80% respcctiveIy. In broiler chicken rcccivcd 

one vaccination the protections were 5%, 10%, 0?4, 5?/0 and 5% respectively. In broiler chicken reccivcd two 

vaccinations, the protections were 15%, 1504, lo%, 10% and 20% respectively, whcreas mortality rate of hoth 

control groups was 100%. The rcsults showcd that the two vacciilations with inactivated fowl cholcra vaccine 

in native chickens could protect them against P. mt~lfocirk~ serotype 8: A wherea~ either one or two vaccination in 

broiler chicken could not protect them against P. ~riultocidn serotype 8 :  A. 

Key words: Fowl cholera vaccine, Inactivated, Potency test, Native chicken, Broiler chickcn 

I 
Veterinary Rlologcs Assly Division, Bmau of Quahly Conii-01 of Livestock P~ud~~ets,  Pakchong, N3khonratchasim 30 130 
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n l ~ ~ n ' % 4 l d ~ ~ ~ u d :  % l ~ n l ~ L U ~ 4 ~ ~  enzyme-linked immunosol-bent assay (ELISA) ~ ~ n l ' i w ' d ~ ~  
-4  d 

~ ~ ~ u ~ u i n ~ s f l a ~ ~ ~ s i ~ n ~ ~ w ~ ~ a u u  %~u$~artlw~aou$a~fl$auflaiu?nu~u~niwfllaa$s (irccre-dricd hcat 
d u  - 

extract antigen) WR~~BU~;EIV'~IJ in6iuau 60 L%wa"deil9 ~ ~ S I I I W R P ~ X U < ~ T S P ~ ~ " ~ U ? ~  passivc mouse protection 

test luvyuia a8u$?uaJo~nbn~~naiu<uFsn 40 Ganeiis ran:Fn'IU'ijnaiu$uF>n 20 ga-deiis wuiid?uisu 

~ a i u a ~ u ~ u l d % d s ~ u ~ n ~ a a n u G a ~ u ~ a ~ u ~ : a u ~ ~ ~ v ~ u n ~ s ~ s a ~ ~ ~ i i E u  10 pg/m~ dsxCiudsGw?niw"~n~?"6 

ELISA 1 e i m s w s a ~ f l n 1 ~ ~ ~ n u ~ u n ~ i n ~ s ~ a 0 ~ u s i ~ n ~ o 1 1 w ~ ~ a ~ u 1 ~ i ~ ~ 1 ~ ~ n ~ a ~ n ~ i s ~ ~ u ~ i n ' u ~ u  i$iiflaiu?a 

naiuGiawi: iaa:na~u~n$nsaqufsun: 92.50, 90.00 LLa~91.67 wiuiiKu i e rwaw~nu~a iu \~ r iu61uon~?~  

~mu>imnsu~seii~a~uafi'ui~ { iu lu  20 d 4  l~$iiawiuavii:u 1.564+ 0.028 i l ~ u d s ~ w < f l ~ i u ~ a ~ ~ s ~ s a ~ ~  
9 

aviiEu 0.90% aaaims4inaiuaaiui1111~~5j~~s ~ w s i w ~ n n a n u l u a ~ i ~ ~ ~ s l ~ i i l n ~ ~ ~ u ~ i i ~ a u i n  aGw 

ani7uuaP'iuud>:ZwCmw.uns5~ F,LISA %nul$~~ouG~oei~,~iwfiiaa~sara:aasuGa~udl.n"lei~~~~u w ~ r i i  

aawnii .r f i"unei~s'aaj i j~u~i~~wisn~~ (p>n.o5) gstu aiiuissl~~iiaanu~aou~uaniw~iaa~saawu~a~~~~~u~~~~~ 

Togflu f i i l ~ s ' i o i n m s a ~ u ~ n ~ i a a a : n i s v ~ ~ ~ ~  
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- e  a 
nismsaonouqC$un"udnb~na~buai~n~c11wmc11~uu $at!?: enzyme-linked immunosorbent assay 

"dljd 

(ELIS.4) a8ua~wu~la iu !a%uni~m~aonnu~d diuwaiiu $ ~ l a i u a a ~ u n u a a a : n i u i ~ t l m ~ a o ~ a ~ e i ~ t d ! ~  
9 

f l 2 1 ~ ~ Z ~ l 7 I ~ ~ ~ l n  (Johnson et al., 1989; Natalia el al., 1993; Chandrasekamn el al., 1994) T ~ ~ P i d w 7 ~ 9 f l B ~ f l ~ l ~  

v u  a $uF~flvod~dn"ma"aaa~d~:dCud~:8~~niwvodni~1~anc11~1uw"ndi~a~u5j"h passive mouse prokction test 
d U  d 

(PMPT) (Natalia et al., 1993; Neramitmansook et al., 1993) Yi l~ f luS i~na~1~1FuFa~~a~awawaw~aoar~]u  
9d 4 

q~$u"~~o~~nda~u~i~ndc11wmc11duu~Ru%n'adou~aou~arn"mn"aunai~J5"ou (heat extract antigen) b ~ ? t ~ ~ l o l f l  
9 9 

L& P, mulfocida iawi:aiusuuoiwiTLiu.]aiov~ma~,u"d ~ i~~ i~ i~d l (n6e )e )na1no iw i~a~uda .a "~ ]  $811Uiidil 

nauqu9awQi%! iooOc u i u  I TU. i Iu~v7iusi  10,000 g ipaiwslCXns u i u  20 uiw" ai?~~r!auIaraSu 

aiTmarrnw (sodium azide) f i o u ~ i ~ ~ ~ ~ i u i ~ ) ~ ~ l ( ~ w u i  L L ~ G T G ,  2543) ~ ~ ~ ) s ~ ~ ~ ~ L ~ u s L B u ~ I $ I u Y D ~ ~ J ' ~ L  
d W  d 

o ~ l u ~ d a r i ~ a x i u  u i n i ~ l n i ~ ~ ~ u ~ n ~ i ~ ~ a ~ m ' s v ~ ~ ~ ~ Y P i i i ~ ~ n ~ ~ v ~ i n m ~ a w a a ~ n ~ v o u i f i u  G?nwiw 'wu i  

~ d 8 ~ ~ d 9 u ~ u ~ n l w i i a d # 9  (freeze-dried) ~Wd~f l :man1unl>~~~~aaa:~l2L~1l?i l~ i  a~az tda8uaauawldnl2  

w " w u i ~ m w m f l o u ~ ~ $ u n ' u ~ ~ b ~ f l d u ~ u s i ~ n d % ~ n " ~ a ~ u ~ i d ~ ~ ~ d ~ n ~ ~ ~  

n i s w m a o ~ n ~ ~ d ~ w " a ~ n w i n i s ~ n ' a a ~ u S a p l u l u n n i w i i ~ . a $ ~ S i w ~ u m ~ a a a o u ~ ~ ~ u n ' u i n % ~ n  
-0 d 

aubusi~na%wmc11auu~muad~uuaw"uup!tldfliw~~n:p!~~fl~~~n"n'ua~~~d~~ou~1~i]a~~"u 

+ YaJ 
-a 9s d - 5  -e d 

~=?u;iuau 60 ~ a 8 d i d  oin1n$~d.j-,awln2unilwmaflc11ud#~u2i~nac11wwc11duu c ianwmar~1~na iu  

$uFmIu~yviaZau?"h PMPT ( 7 ~ ;  aaaznsuz, 2538) a8taGkuqinbninaiu$uFln 40 Caneiis aaazLlaji.haiu 

$ubsn 20 n'anriis 
-e a 

Positive control serum I ~ U  antisenun d~6ulaulauqinbmi$m~m~ua~~usiZnacIIwmc11auu~~m~i~u 
A d au"in$Txla8u~aaz I ml wa ' sa - ln t f~~  3 aidniG'$m~auai8 P, multocida Biuau lo8 CFU %daduvuiniii18 

U P  d s d d 4 -  

~ f l i ? i ~ $ ? U a " f l ~ U m l u  fllu%u 24 & h d  b a i z i i e ) ~ ~ a d ~ m b ~ o w ~ l 2  d ~ l ~  bnElc11sBll$du positive control 

Negative control serum ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i n S ~ l ~ ' l i ~ p 1 ~ ~ ~ ~ ~ ~ ~ 1  !Bjamu%~?uni~~maY~1G~i~if iou~aaz'laj i  

ma~u<uFspla$oWmfl~uIuw;viaAau?~ PMPT 

~sLm~u~ka~~i;iaaPa~p1~6)1~.1rildkw"9 LanZ nl3wnaBULaufl positive Lbtlz negative serum 

Heddleston et al. (1972) 1 ~ U E l 3 1 ~ b & P ,  multocida B: 2, 5 i ~ i U ~ U f l n l ~  
w w 

i laaw"9 ~ l B l l d ~ l ~ L ~ ~ 4 U U ~ 1 M 1 S L ~ ~ 4 d . a " ~ T ~ R ~ ~ ~  (dextrose starch agar) i a t l d w Q ~  3 7 ' ~  UlU 18 Yu. l zo f l  
Y * 

~ n ~ a ~ i a s ~ u ~ : n z r a w i z i ~ I u n ~ w i ~ ~ ~ u a a . a " ~ " t ( ~ m ~ n a a  (tryptose phosphate broth) $Baw51~ 37'~: u i u  6 ~ u .  
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* s 
d ci w~oin~~an~iuiaw"ud~uisuIwuawizaJoa~uunipliiL~u~a~ov~waiu wgmw~ai 3 7 ' ~  uita 1 8  iru. 8idivaad 

PJ 9 

onn~inoi~~i~a~osa?o6au 0.15 M PRS (PH 7.2) 6a12udisnauqugnlwQfii ~oo'c uiu I ru. diUlddurwjus 

d l0 ,000g $961dV705fi89 UlU 20 Ul; 62163~18' LLa:wfllJ 5% skim milk & l 5 1 6 3 ~  1:1 bbPi9 i3 ld~f l tJ ! i  

A d vanaafiYa~n "~lawaz 2 ml aFiu1u{Liiaa6~i - 4 0 " ~  u iu  18 ~ u .  ~ i r ~ l i ~ ~ o ~ ~ n a a $ ~ a ~ i ~ L n ~ l a a n u ~ a ~ u I u n n i ~ ~  
9 9 . 4  CI~LI?~ m~ao~nd3uis~FPls~~wiu3$'un~ L O W I ~  et al. (1951) aa~aQiUI.dplinaia~auu'uu~aplui:audiniuana"pl~ 

-4 awamWauni5fli chcquerboard titration wiuannnabdadoin Volleset al. (1976) I R U ~ ~ ~ " O ~ J ~ W R W ~ ~ ~ ~ ~ L O I ~ ~ ~ D U  
9 d d  l u n n i w f l i a r w ~ n a ~ s z ~ ~ ~ ~ a i u a ~ ~ ~ ~ ~ ~ % d ~ ~ u  10,20,40,xo aan: 160 pglull aaa:diuifl1d~fi'?ul6~1 positi\)c 

* 
4 

Ilil: negative selum dV?l1$b$~01dbbEIEI serial two-fold dilution td11d 1:40 DUS1d 1 :I280 

rd~awa~own~s~~aaepd~aopalpaarn~wpiiaaw"saaa-aaew~aapd~Qdo~~dpanisnsaas:n"plaaspdn'.uei;~~u~~ 

ELISA 

w.saali.ki&au?~ ELISA niu%.uas C w ~ i  a a a s d  (2543) %nuaxiua~ouS~~u%uniliwsii iaad~Xau 

coating buffer (0.05 M carbonate buficr, pH 9.6) IJ~IJIPIT I 1111 OllllfUl~$08idLbPJU~LD~~Pdflt1lPIfllddr":dddn: 

ras~~asu$141u~o~flun"au coating buffer IGijnaiua$u$ta%J4Z1aa~u 10,20: 40,80 raao 160 pd1~11 niuiiii'~;lr 

a~ala~%uaadaz~.iqu~o~IuFws~vian.aQ~n"uaauu' nqala: 100 g at?uluna'osi%naiu$ud4"c u iu I {ra 

;ISL>Y~W 3 n& Aauninw:aiu 0.15 M PBS i- 0.05% ~ w e c n 2 0  (PEST) b % J i n T ~ " l ~  0.5% gelatin IU PBST 

Wauaz 200 111 8114 3 7 ' ~  uiu I iru. $idawnnrdua~uan"n,n!srisn a~u6aoeiist$~Jln$a~ooidaanlz1 serial 

two-fold dilution & i L n '  1:10 ZY 1:5120 oud 3 7 ' ~  uild I Tu. $ iSbWawl .~Idb~U7~Y~!dddTf l  b?u hosscradish 

peroxidasc rabbit anti-bovine l g ~ ?  b$801d 1 :7000 0.5% gelatin l e d  PBST P ~ ~ u A ~ Y  100 p1 D U ~  3 7 ' ~  t i l e d  

1 'nu. disawnna.iua~uan'un!d!Lsnaadaa~u tctsamethyl benridine substrate3 plcua: 100 pI oudgmwp~iffld 

u iu 30 u i i  ny~Jiii?uiXau 2N ~ $ 0 ,  nguaz 25 p~ zli?d~Rrii~wn.$uaansdnais~uian~u 450 tun 
d l  d  a d ,  

(OD,,,,) n " a u a n ~ o ~ f l b d n ~ m ' s ~ d % ~ ~ ~ m n ~ ~ i u ~ i ~ ' n m n s u n i u a ~ i w ~ u u ~ i  OD,~, uinn4i 

rs?oaviin"u 2 amiu0d OD,,, u o d ~ i b i ~ a u u o s ~ n i ~ i ~ n a i u $ u % ~ ~  (negative control serum) ab"~"3oi is f i l  

duplicate %~h~nwb;~af i~bk~:nn~w~nG positive control serum blfl"egative control semm 

~ I ~ W R H B U P ~ X N ~ L % ~ U $ ~  (precision) 

wnaoutaflaaeiidli.$u%n I ~a"aais&hwau 20 nfd adownao~naiulaaiu~ivns?i (ahf l?,  2541) 

niz~ipaananls:2m?ni~1"ues4~ ELHA 
4 a n  - 0 , -  

d~aZud~dwM4niw'~os?$ ELISA 1n~n~'sn.sauni~iow~uoldo~.snisluii~nalrwmvalJu1uvs81 in 

ja$ooisaaladi6u:u Fnol.a"rrou~aoulunniwfli!iW"s diuatuPii~laiu?a (sensilirity) ~~-~BJ$ILWII. (specifcity) 

8ail~;nhs (accuracy) (CT&, 2541) b l ~ S ~ ~ ~ t l l l a ~ ~ ~ 1 d 5 S ~ ~ i ; ~ 1 ~ 5 : n i l d f l l 7 ~ ~ ~ b l 0 U ~ a B U ? U f l n l ~ ~ l l ~ ~ ~  

I 2 1 
Nunc, USA Sigma, Gcnnany ICPZ,, USA 
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aaazarou~i~ui~~~o~du~uni'awwmnu ~muI4dia~usauunnws~iu (standard deviation) r iR"1~ud'ae~wf 

~ P J S ~ l 7 1 ~ 6 b d 5 d 7 ' 3 ~  (coefficient of variation, CV) (I%&, 2541) 

era 

a ~ ~ w n ~ ~ u n i n a i u r ~ u ~ u ~ a ~ ~ u i ~ u ~ e l ~ r r ~ u ~ a ~ u l u ~ a l i w ~ i a r ~ ~ 6 ~ i n ? u m ' a ~ ~ a ~ n ~ u ~ ~ u  
-4 4 aaou?~lo~doF.jmaeFusi~n~~wwvrua~a04i  ELISA Fwaam?auaaouiiaeusz6umaiur.~"u~~~~q11n' 10,20,40. 

80 LLRz 160 pglxnl flid~n~?uifi"u~~u15~00i~aauu serial two-fold dilution lJahpi I:4O z 9  1:1280 W U ~ I  vil5"El 

8 4  Y nala~r.u"u~uaaou~aau~~i~awmn~~~laai1ildi~~~a91u~znii positive bbi?"~egative serum ~ ~ a a n n l n m a i u  

aCu.u"uaanu~aoui 10 pg/~nl  Iuniswmnouiold (a?~wMd 1) rn'awmnnun~iuaaajudi"~u9~i~muwn~nu.ii~u 

Bieaau 1 ~a~a~ei ,a  ii 2 0 2 9  1 ~ i a w i o o ~ * 2 s ~ a $ i f i u  1.564+0.028 di~uds:~t~fvn9naiuraplsd 'aau 

3naaz 0.90 in13194 2) 

sd a a- - 
~isnsa~61nersz~~~raou?~1n~dn~~nam'i1~si~navwnviuo~as~"6~1s~ ~ u & n  l n i 9  60 Gaoeiis 

1msl.a'aanuSaauluailiwfliaa$9 nu l l  $%PJ~niinaiu<u'isnBiuau 40 {aoeiis Srnsi~szoiudavo~!lsuwnf 

:darn' 1:160 $9 1:2560 d a u ~ k u I n $ I i ~ n a i u { ~ J i s n B i u a u  20 K2neiis ~Iwrmnfhaai 1.10 $9 1:640 

s a  4 9 i n i w i  2) ~ a J d n w ~ n n u s z ~ u a a n u ~ u o ~ ~ n ~ ~ n i u ~ u ~ i ~ i l a ~ w m v r u u n a o ~ ~  ELrsA ' i ~ f ~ ~ $ b b P J ~ ? i ~ 1 ~ ~ ~ 6 1 f l l ~  

GinG.3 w u i i  ~ i u ~ l l n i i n a i u < u 1 5 n  i i u a u  40 &8eil9 a ~ a ~ k u ~ n i ? a j ~ n a i u < f i n  {luau 20 gaoeiis 

~idiaaio OD i 2sD a$ifi"u 1.706 + 0.378 din: 0.346 f 0.148 miuf i i&~ ~ i " d " / l ~ ~ u % w u ~ ~ a i o u i i ~ ~ a u ~ ~ ~ ~ u  

Y ~ t f l l d  ?$dlbB:tl OD f 2SD bll'l6~ 1.600 f 0.358 IIR",.25110.420 W I U ~ I $ I J  ( W I S I ~ $  1) 2 1 5 3 ; ~  

d s z ~ w ~ m w . u ~ ~ 3 i F ~ u ~ . a " a a ~ ~ u ~ ~ a u ~ u n ~ i w P i i a a w "  Aiuampiinaiu?a dinaiuii iwi:  a~a:dinaiugn6'od 

.un935 adw;ouaz 92.50, 90.00 aaa: 91.67 miu51tu (mi5194 3) 



LEUPI? 31Gols?e. 2541. n l l ~ $ n ~ ~ ~ ~ r n i s w a u ~ u ~ t ~ t i i w d a s ~ ~ f l ~ m s .  Tea: aiiS~ui6isn1snisarw~nu" 

~ u i n f 9 ;  2 <tin; yvels-yl aaa-asuai? SiCoi7?1s u ~ s u i 5 n i ~ . 8 i ~ n 9 ; j ~ i ~ ~ ~ v ' s ~ ~ i ~ s n s ~ f  

u~ifiwsia"u. nqsLwwr. wdi 257-29s. 

B 9- %ad y%dl:;s. 2541. niifin1.s n a ~ m s ~ e i s u 1 % $ n i ~ ~ ~ a ~ 1 w s a u o ~ ~ ~ s n a ! a ~ n i ~ ~ 1 ~ a 8 d ~ n s ~ d ~ ~ ~ .  l u :  
d ? A  

ziiin"Iea?6iuwidnisad 9;junns.rw 2 f aad  y~d.i:ga raa:aSua? 4 i G o i l G o  ~ssu i7n is .  

di~nw"s~duds~wi~sn.s~uwi~wuia"u. nqsanwr. ndi 297-313. 
a 0, - -a d 

Q ~ s i  fnG araa:hu sno. 2543. n i . swsaew igb l "~u~udsnaF i~na~~ww~aua luFn  bas35 ELISA FRO 

1; heat extract antigen. g ~ l a b l ~ ~ l ~ a l ~ .  51(1-2): 1-9. 
- 0 , -  -a a 
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Positive serum Negative serum 

L-~.-,-- r~- , J . . . . , ~ ~ _ _  
0 1:40 1180 1:160 1:320 1:640 1:1280 1:40 1:80 1:160 1:320 1540 \:I280 

Serum dilution Serum dilutiou 

~ ) l ~ d  1 d l  OD VW9 positive blRz negative control serum ~~n~@fl~~ln~~laaawn"~~u~~dflni'~~lddw"~ 

& - K u n a ~ u a l u l w i ~ q ~  $ao4? ELISA 

a- 
Non-immune Immune 

(n = 20) (n = 40) 

cimmune, Qiuaw 40 6aiaaeils aa~znq'u$Ilu'5naiu$%ilgn (non immune) 20 Caaeiis 



a~snn$a~a"miiun"~d 16 W L E I ~  I 34 J .  V e / .  Bioi .  i i ~ ~ .  16  /V,J./ 

1 1 1 (Mean +ZSD) 1 (Menn + 2SD) I 

~ l n a i d a  a 1 (a+c) x 100 - - 92.50 ?*& 

i i n a i p ~ G i ~ w i z  d I (b-i-d) x 100 - - 90.00 9.i 

~ l p 1 a i 3 1 ~ ~ ~ ~  (a+d),' (a+c) + (b+d) x 100 - 91.67 9% 

d 
W ~ ~ E ~ ~ ~ I L M O  b I (b+d) x 100 - 10.00 % - 
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Use of lyophilized heat extract antigen for detecting antibody to 

haemorrhagic septicaernia 

I I Wiwat Chaichanasiriwithaya Rangsan Ruksakulwithaya 

Abstract 

An enzyrne-linked immunosorbent assay (ELISA-1) using lyophilized heat extract antigen as the 

coating antigen was standardized for the detection of bovine antibody against hacmorrhagic septicaernia (HS). 

Semm samples, collected from sixty vaccinated cattle and tested for immunity against HS by passivc rnouse 

protection test, were forty immune sera and twenty non-immune sera. The optimal protein concentration of the 

lyophilized hcat extract antigen that showed clear difference between positive and negative control sera used 

in this study was 10 pg/ml. The pmision of the t a t  revealedmeani 2SD being 1.564 i 0.028 with 0.90 % CV: indicating 

that the test has high precision. Evaluation of the test validity showed that the sensitivity, specificity and 

accuracy of the test were 92.50 %, 90.00 % and 91.67 %, respectively. Comparison of ELISA results using 

lyophilized heat extraci antigen and heat extract antigen in detecting bovine antibody against HS showed no 

statistically significant difference (pz0.05). Thus the lyophilized heat extract antigen prepared as described in 

this study can be uscd as the coating antigen for ELISA testing of bovine antibody against HS. Tliis will 

benefit concerned parties in production, transportation and storage of the antigen for HS-antibody ELISA. 

Key words: Lyophilized heat extract antigen, Haemorrhagic septicaemia antibody 

I 
Bureau of Veterinary Biologics, Pakchong, Nakhonratchasilna 30130 





2 1 ~ ~ 1 ~ ? 7 r ~ t l " ~ l b l " ~ ~ ~ 1 6 ~ f ~ l ~  I 37 J .  V e f .  Biol. Vol. 16  No . /  

i7n7%~n~iflalu~uw"us"~:vM~1sd?uiflba~nn"udinaiu~~i (Opt~cal density, OD) ?iltflW~nlit?S 

(dry we&) k d E I t i $ ~ & ~ a c k e d  cel l  volurne (% PCV) auaauanaanu%Bm~~uflawo?u ~noam?uutaBei ls  u.jBw 
e 4- 

.y 9 

~ ~ u n a w n ? u t i u a u  20  t a ~ e i i s  aJ~.suinaaGa~sasd IX 10' $4 20  x 108 a~a$/aJa. 5 ' w i i n a i u ~ u  i a o a n f n s  
d d 

a a d n F w i F d F ~ G a ~ ~ ~  T ~ n a 7 u a ~ u ~ u a f l u  % p c v  i a u w a e m  Hopluns !!luawausn 1,000 g uiu 75 ui; ~ i l  

i i w ~ n a a , " ~ ~ m e r o u ~ ~ a w ~ ~  90 %. u i w  3 Tu a~uun.jidaanmsnaiuar"uw'ugd.jwlilisd?Bnaa8on"uii 

n a l u i w  ? i i i l w ~ n i a ~ s  aaa: 41 %PCV 9"1ulill?i1dis" l f l a i u~uw"w ia$sa8uR9s  (linearregresslon, ?) ~ R U  

1 ? ana"azos 1 aanmsnaiuaiuw'u~a$w~~~auFmom.js~umisa~uan'u aiui%n~in%idawii$ld1.a"d?u 
v 4 d?~iiai~n8iwYuni~wa'~Tn~uaauanaan In a u o w % i u i i  OD w f n  % PCV wfndi{iPiG'nai,"s ~ e i i s b  

4 
oeiiss-reas i~wmsam.j~o:aaailun~~d~sJ"~siu . ja~~sa~uaauamislwnisaisaa~lud~upl~~n~~uaunis~l~m 

%Gualuanian aaa:iii~u~a$uuims~iuni~~~a"minGea~a~~aflaanio~d 

dith6k$: iruanaanu9nwaauflawo?u f l a l u i u  packed ce l l  volu~ne {lPi~naa#s 
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nszeraunisw~w~nGudiws"udmaddi~aniw d?uinaaian7aaL8edGa~uvDq7nluaadazYwdoao~ 

~~an ' tU ldnd~lV l7p l~  (Office International des Epizooties, OlE, 2000) a ~ ~ s a i n d ~ u i a ~ ~ o u ~ ~ ~ w i w a ~ o  

d7z~~~snwuas~niiu!uni5~8115n laiiioza3ua'~llus$aadu (Layton and Sandhy, 1984) w~a~3ujf l i iu 

L i m l U  (Layton, 1984) ~ ~ n i r n l d ? u i n a ~ a u ~ l ~ a ~ u a i a ~ 1 ~ d L % a ~ 0 ~ ! i  I ~ R ~ ~ u ~ u D B I Y u ~ ~ ? ~ ~ ~ U ~ ~ ~ ~  
s 

pa7a"awui ?iaainiswidiJiwJnaapl"~ nlrwidlada$~~wndpacked cellvolume (% PCV) n i r 5 ' m i i ~ l a i u ~ u  

4 d 
(optical density, OD) ~11sadunirTwlmermi~60u ~ ~ ~ ~ ~ I ~ G ~ ~ I U ~ ~ ~ ~ B T W O R ' ~ ~ ? ~  total ccll count 1~1~14 
njni3iw~u~uadaILpIn~"~u (Petroff Hauser counting chamber) (Collins and Lyne, 1970) g~g~hieaa'~~?~ 

d ,  d  
aauanaan %swa"wlmudi~nawnlula~7afil'mnnwa nsudqr7m$ adu5'n'~14uaaun~dsa$amiuamiuuaina$a 

Clostridium chauvoeiLP"ll~b~Ui;S1Pdbd0~b~~L~D$ < q m w a ~ 3 7 "  9. uiu 20-22 k a ~ a j s  dia$a&audnfuia'u 

iiuaawid?uinaa$~&au7~a"mii % PCV ~ ~ ~ m s d u a n $ ~ q d  1,000 g w i u  75 ui; aa8ad?1~naiua4~4w 

, d d  
uosa$a!~'!&miudi?ukawa"ma3ua"nGudald dsnisTwdi O/O p c v  & o s l l a a a i u i u  niswmaasn;quawa 

8nuid~uiaa6o!uaauanaanpIrowaaunan?u1wii~nidinaiu~u diiinw'naaw"9 d l  PCV nhqn7iP.l 

naiuduw"ui.szn-disd?uinu$an"udinaiuju i i i i n ~ n a a ~ s  aaazdi YO PCV 5 i w % d s u i n a n i s w ? a  

e ,- nimn:audiuinaa$adiw5pInirwfima"n~uaauana a$oam~zuzraai9unirdQum~iu saun"safluaauawis!u 

n15alsaawudfud~~nrzuaunirwa"m~fliiua~uanaan raa~fiiwwmaduui~s~iun1~wfima"niuraeraflaan 

dald 

ni~anieru.u3awaa.u~~wa3~ 
9 s 

Lp.ilZr;'U4 Clostridium chauvoei t f l ~ ~ ~ ~ ~ 0 9 ~ u ! u M a 0 m w w a 8 9  & a u o i n i r r ~ u ~ a $ o  tryptose 

phosphate broth ~unmwlajiaan?asw i % p n Q ~  37%. uiu 20 4313119 1~826i?db~"li"uLdnf~81~d~~)? 

uuiw 2 Gwr &qnawpCi37" ~11. p~ 7.2 aaiu~$a!pIflm 200 soudau iG w i u  20 k a l u q  ai7uda;uia"u 0.5% 

% ~ ~ d ? ~ i w s a ~ W a i l a ~ 0  wgsain2u 2  us Lfisla$~a$ofiinisiinuido1!d 

~~~MIGWI~~&JIGI~~~ total cell count 

9 9  w 
J i d a n d i q u s o ~ a a ~ r n a w ~ ? u  riaois6au&nku<m5idau 1:5 waru1nauinu cmaiauwaiu 5 p1 r i i u  

a s n ' ! a i w " p 1 a i 0 a a u ~ l ~ ~ ~  i i uaad?u inaa8adaGa~a"~s  k i  

I 
B. Braun, Germany 



2 ' 2 -  
d7mmaw~wu~l"blw 5 ins = x a ~ a i  

d7gnn7 5 ;OS~I#CE~ = (115 x 115 x 1/50) x 5 ola. 

= 11250 ua. 

d?ulma$n~w~aneiisim.saq = X x 25x10~ x dilution factor ~CHaadltJ~ 

m%7aiinaisl~u 

GiGaiaeiisiawnau"~~saa~lanaan~~s~waa~lnaw~?u~a~n~isia~awiu.u*~ 2 i'aeeiisa: I ua. Yda"nii 

m~9~n~wfladw!aas~flaiu~iafladw 580 wilwaum% Zauan$nsaadn%m~%dlmGamn~ % n e r ~ ~ ~ ~ n ~ a ~ w  Blank 

maw1 % PCV 

Giga~eiisdaunaiu.unsaa~lanaan~l.sBwaaunawn?u6a$noisaa$amiu4n 2 i'aneiisaz 5 ua. laiwan~ 

Hopkins d ~ a w i ~ s d  1,000gwiu 75 wig ~iud?uia~a$nimnm:nnw i i w a m i i  %PCV l u  I ua. 

w 

mapndi~iwpd"nuAs 

G i ~ a n e i i s i a u w a r u " ~ ~ s ~ a ~ ~ a n ~ a n ~ i n w a ~ ~ n a w ~ ? u ~ a ~ n ~ ~ s ~ a ~ a ~ ~ % ~ ~ n  2 i'andisa: 1 ola. laiaslu 
d d L  * . Y '  

n.s:wsdnaow.lrd~iwra"nn.s:~19ad6i!a"~aa'a i 1 ' 1 d n ~ l ~ ~ t u w ~ 6  so"%. hot air oven w i w  3 %I fsGiwcn 
9 u , , 

w"nGiwGnn~:wsada'ionnoinGiwPdYn~fs!8 

rnz3aa%i:pl'misnCi 

a 4 1 s n ~ i d a a a r ~ ~ n a i u ~ u ~ u ~ . s ~ ~ i s d ? u i a ~ ~ n ~ ~ l F i i n 1 i u ~ w  ii % PCV aaa:ii<iw~nt~Js aia: 

nT.ldaaaNsnaiola"uw'url.s:w-jisiinaiu$u~1Iii~iM~naaM' aaa:ii % PCV aaa:n.sidaaa~snaiua"uw"w~ 

.s:wiisdi&wPdYnaaw's % PPCV wi~a iua iu~w~r~~aa"w~1 .ss  (linear regression, 2)  aaaZtn.si:;wisariG 

era 

9 9 

~ ~ o ~ i i ' a a e i i s a a u a n a a n u ~ e , w ~ ~ ~ l n a w n ~ u ~ a ~ n ~ i s 1 ~ ~ d ~ x l i m ~ ~ ~ G s a ~ ~  1 x lo8 $9 20 x 1 o 8 ~ ~ a a d i ~ ~ a .  
. Y 

i iuau 20 Gaeeiis %iinaixl+ ii % PCV aaazii&wGnrr$s wuii iin11u~uaw'u~umiunaiola40~.u'u"uns 

n17uimaiBqin 1.23 9u~s 19.89 ii %PCV awduqin 0.20 ou~s 4.00 aasld'in~nii~sLwdolqin 1 x 10' un./xla. a9u 

8.64 x lo1 xln.1usl. ( w i 3 i s i  1) n.si~aaaiNsnaiu~u~'w+s:wiisfiw"uBsn~~uiaain i inaixlju ii % PCV 

~aazi i~iw~n~aw's wuii ?inaixla"xlw'u~aTisaar"uw.ss bnunsidnaiolrr'olW'u~.s:w~isd?olia~$~fiuii 
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oinnijwnao~winaiua'uw"ub"sznii~eliuima$on'udinaiu~u n'i x PCV i a a z d i i i n ~ n a a & h  
9 9 

~aneiisa~nran~anujowaaun~woiu~a5eoi~ldi11~%~im~30~s~1i I x l oR  $4 20 x loR ~~n61ua. w ~ ~ i i i i i i q ' ~  

' A d  2 
aadsAumisld?uim~~~w~w%~vu njidnaiuduw'u6scnii~d3uima~en"udinaiuiu d l  % PCV aaa:6i 

sl 

Giwer'naads ~auf ins idrzn i i~b ina19~~un"~1di  % PCV d ina iudun lE I~ iwCnadq  aaa:6iiinCnaa~qKu 

% PcV ~~1ii~naiu5uw'u6d~3qa8unjq aadaznjid1w"n'i r21ndatuqiiEI 1 ab~inadi n 1 9 V i d ? B I 1 6 l b b ~ D 8 ~ J U ~ ~  

diqq s4naiu5~sldu~~~u5naiauFwu~1~~lum1~1B~aKu (aFiu~(?,2541) 
9 9 

K~'9u~iu isoI .a"nsidnai~5u~u~awa'1~~uniseiszuimw~oninnzaud?uimaiediw~unis~~~ 
d 2 

in iuaauanrnn a8ewsiudinaluiu w?e d l  % PCV w ? o d i ~ i n J n a a d s  neiialneeiisnus %'9nis1%1 
-ad 1 -4 - 

na iu iuaduaniq ie raazarznan  n inGiu iaawuaaan i i  % PCV i 1 ~ ~ o ~ ~ u o z a ~ u n i s a n d u n o u n i 5  
Y -- 

d~un~1 .u  dszw~naaaiaaazSnaiu~n~oquiniu saudsad.u~~uawi~luni5ai~1~t1udi~ld~~n~:ua~-dn15 
a  -a a - d  

wa"nin luaauir~aanawdean~:0c~a~i~uni~d~u~qiu1aaz~1nu~~~u~~~~~~1un1~~anano11uaa~~~n~an~e~d 

pr - 4  a  -- 
a;~& { i ~ o i s ~ o .  2541. ~ I ~ I ~ R ~ w I ~ ~ I ~ R ~ I I ~ ~ ~ ~ ~ ~ I w W " D ~ ~ ~ ~ R ~ I S .  I u :  t l ~ ~ ~ u ? ~ ~ l w l ~ t l l T L &  

d t d  
w"uwnssw 2 w'arar; Y ~ ~ J : Q S  ~~azazufl? $i%o15fiqo us5mi%nis. ~ i ~ n G ~ ~ ~ ~ i a s n s ~ u n i ~ w u i a ' v .  

nasawwr. ~61257-29s.  
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% PCV Dry weight ( xlo3 mglml ) 

% PCV 

a' 3 d i  3 ~ % l ~ L l a i W 4 ~ ~ l U ~ U w " W ~ 4 ~ l n ~ l 4 ~ 1 ~ l ~ p a " f l l d ~ 4  f k  d l  % PCV V89bTe) Closeidium chauvoei 
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Study of relationship among bacterial cell count, dry weight, OD 

and percent PCV in blackleg broth bacterin 

Rangsan ~ugskulvi tha~al  Wiwat chaichanasiriwithayal 

Abstract 

Relationship among bacterial cell count, d q  wcight, optical density (OD) and percent packed cell volume 

(% PCV) was studied. Twenty dilutions of Closhidium chauvoei culture starting from I x 10' to 20 x 10' cells/nd 

were measured with a spectrophotometer for turbidity and read as OD values. Each preparation was studied 

further for ?4 PCV by centrifugation at 1,000 g for 7.5 min in Hopkins tubes and dry weight by incubating at 

90°C for 3 days. Construction of curves among bacterial cell count, dry weight, OD and % PCV showed a linear 

2 
regression, r , close to 1, meaning that they had a positive relationship. These curves facilitate the estimntion 

of bacterial cells in Blackle_e vaccine production proccss if a value of OD or dry weight or % PCV is known. 

Key words: Blackleg broth bacterin, Optical dcnsity, Paeked cell volume, Dry weight 

1 
Bureau of Veterinary Biologics, Pakehong, Nakhonratchasima 30130 



d B 
f l f l ~ l f i l 9 b ~ f J 9 b " U ~  Brucella abortus strain 1119-3 IIPJPJ&dBb$BS 

4 8 
# # 

" 1 3 ~ 1 ~ ~ 8 ~ ~ ~ ~ ~ n ~ l n l 3 ~ ~ ~ 9 ~ ~ ~ B r u c e l l a  abortus strain 1119-3 bl~~lfid9d8bi89 (semi-continuous 
* * w * Y 9 

culture) ~RU~?IUSL$O Brucelln nbortus strain I 1  19-3 ~ ~ U ~ ? W ~ ~ ~ ~ U S ~ $ ~ ~ ~ ~ ~ W S  25 ~ ~ 7 1 ~ ~ 9 i ? I U S 6 ? 8 9 1 1 n ~  
Y Y 

40 smsagsaaa~i 48 i a ~ u s  riua& 24 z w ~  aw~oa&~~~?uisu 1 ~ w s  a~u8irnsr~u9~7o1naj 24 ~nsa.u~i191 
Y Y 

8 2 " 9 

aGusa?odaEn n~elnsvalusi 72 a;iua$o aaa:rGsloi~1i.saGusb'11~lnd1du~n'u a~usa?odo~nosa~s<alu94 96 
Y 9 v w 

a~ua$ow"snua ~~.s:n<isnisb"add$oi ini~a~uda~~is~n 2 i a ~ u s  u i w ~ a o a " ~ n a i u r ~ 1 ~ ~ ~ d v o 9 a ~ 8 a ~ P d  
d d  d 

Y Y 

1d03101(U~ packed cell volume ('% PCV) W ~ l < l O d ~ f l ~ l a l ~ L $ $ l $ U ~ 9 ~ ~ $  3.6% W ~ 9 f l 1 5 b ~ U 9 b ~ ~ ~ 2 l ~ 4 $  38 

'k21ud 72 aaa&a~l~si 96 ~ia!^uoinni'sk8u$a~us$ 48 kalusi 72 abn"21usi 96 aaaxd8olnnislii 
9 

w"~aciudaeeii~saun'u aw?uua$uaaauAauu~~m?3flbusnon i a o u ~ 1 ~ ~ 1 ~ w n n f l ~ u u u a a ~ ~ n 3 : : ~ n  ILQ: 

aaouAaeu.lcGmwmacou~uwa~wa~n"~ wmarouPl~Eaini3i'un~u (agglutination) n~u4$uas~?uua~uuri11 
d m  d 

II * 
~ a o u ~ a o u $ ~ i ~ n a m ~ 1 1 u 1 a ~ ~ a ~ s u n ~ w ~ ~ ~ w 1 w u ~ ~ u s a ~ n a a ~ u p 1 s i a i ~ o a  (batch culture) ~,wjigsuniww^us 

Y Y 

aaeuAisu~~doinn~'sa~~s~$oaauun~iaa~uaaa~:n"~d~s~~s~uii~~uu~u 

9 Y .4 
dldl@j: Brucella abortus strain I 119-3 ?/a PCV ni3b?I~sb$o~bu~nsdoaud89 
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d -  d  YopGud1Cd"nawnbuFa~~lan'rnwarwa wa"waap~uZaowu~s.lraa'~.aw"~Fsaiausnna tspJuZaoun~;aaaa'i 

.aGnwmarpJuuuaaw'unszon ~ a a ~ ~ a p J u Z a o w u q a a a a ' ~ ? ~ w " ~ w n ~ ~ ~ ~ ~ u n a ~ ~ a ~ ~ a  w1u73uims~l~~sins Office 

4 -- Intemat~onal des Epizooties, OIE, (2000) din?u1~wmfloun~u~5"ubfl flszSo at;oawodulswaa~~sGniiJwd7 
* Y 9 

A f l la~~9ina~O Brucella oborttis 'bmunls~~uda~8~u&n3J'nl1uufls1aaiua (batch culture) %'d-ii~uswu~w~ 
> a  d r  Saisoinisa~uZud~~~irn0in"w ~ d ~ l n ~ ~ ~ w w o s n ~ ~ ~ ~ ~ ~ z ~ ~ u ~ a ~ l d l ~ ~ ~ u ~ ~ ~ a "  ozlJGnisaSa~ai~n~wis 

a w ' l  aw"uadld~fl (flulo. 2545) nisw~waa~w~~vuu~aaaa'i a4a-~ai%ufli-saw?uu seed din9Prrwizaiud 
9 9 

a& 8 su a~a:aliusagpJaucsuiu 48 i a ~ u 9 i p J ~ ~  dd~unisaiusaaiazn$d~~aaBu~aou~~uifi id~ou gdtfu$s 
Y I 

i~~dazuda~nnaiu'~ TR aw"o~d~~d?uinaaa~u~~~ua~u~wodin?uniswa"~ I ?muss! aaaz~uilnaiusaaiaz 
w 7, !J 

y~$ia3~aiosam?uu secd ~1azaw?uuc4i91Gusag~)~w"d9 i ff l i f la?f~ (sterilz) ?nfl?'d 
Y Y 6 A 9 9 

n~~wRa~d6L~ufli5a~u4a~o Brucella abor l~s  strain 11 19-3 1 ~ ~ 1 u ~ ~ i o a u ~ ~ ~ 1 1 s n ~ i u n i ~ a ~ u s ~ ~ n ~ ~ u u  

batch culture L L ~ ~ ~ ~ ~ ~ ~ I ~ L Q U Q U ~ D ~ L ~ O B ~ I U ~ L ~ U W " Z ~ J ~ ~ I  1~ub68d5zuina 24/25 al~aa~aJ8inisIdus 

I&%dSd?uimauiia~u lauiia$od?uina 1/25 $an$oa3ua&aiuZu 7~ni~<~u~~f i"uf l i5#f lwi~a"un?B~~ulJ 
pl I .4 d 

< I L ~ U ! ~ L ~ ~ ? U I .  seed LLRzka~usa$O~H~i~f~fl~s ( lp~ll l ,  2540) ~ ~ b d ~ f l 1 5 d 5 ~ ~ 1 k l V 4 ~ ~ 9 1 ~  L L ~ d ~ l ~ ~ l R ~ ~ ~ l  
I 9  - d - w  9 9 

ni~wnaosf lss~uaw~n~szais6 ~w"o~d?uua~u~~naniwv8saaou~1vw~w~woinn1s~tuiza~usa~orr~~u 

nsia~zua aaazr~uun8siard~s ~ a ~ ~ ~ w w a a ~ ~ ~ d o ~ ~ i ~ d d i u d ~ d n s z ~ a ~ a n i ' i ~ l ~ ~ a a n u ~ a o ~ ~ ~ i ~ a d ~ d  ila- 

51J~:~w~niwgs$u 

4' G 
nlaIi17UN working seed ~ i ~ ~ ~ ~ ~ ~ n i l l w l & a ~ ~ ~ a ~ 8  

9 

RzBlU seed 6'8 Bruce110 abortus strain I 1  19-3 ~uzdiiaa~4$?u phosphate buffer saline (PBS) pH 6.4 
r a 

I W  I z Y U  dextrose starch agar 37' %'. b3ulaai 96 &'bus a a a a l a O n ' b f l ~ a ~ L ~ u a U l l ~ u s ~ o ~ u  tryptose b~o th  gfl 
r a  2 d I* I 

24 i?alw aaaaosaaudiauu hyptoseagarl~ Roux bottlezn 48 4 2 ~ ~ 1 9  ? d o d & w o r h g  seed aana$awizazusaw"u 

<iua~riald 
a' & 

~ ~ ~ ~ I ~ ~ P I ~ ~ ~ w ~ ~ I B P I s I I I ~  

a~?uuF~unisasaiu tryptosel 750 nYu yeast extract1 250 f l ? ~  N a , ~ ~ 0 , ' 8 3  n?u N~H,PO,' 225 niu 
1 

antifoam' 5 lla. aba&dextrose4750 f l ? ~  6aul?lfla"u 25 SFl5 d ju pH $ 6 ~ 3 ~  6.4 ~ ~ ~ s l ? 1 f J 9 1 " 1 1 0 4 1 ~ 1 ~  40 3 ~ 7 '  
9 9 

ara"a~i~ti"dsinoifladpJ~Ruili'ids$~nan~~ 121' ~11. wiu 15 uiG d ~ u ~ ~ ~ o ~ ~ ~ n a u ~ u ~ n ~ n ~ ~ ~ i ~ i ~ a ~ u s ~ Z ~  

9161; 37OC11. 

I 2 3 4 j 

Lab M, UK Sigma, USA Km 72,Shin Etsu? Japan BDH, UK New Bn~nswick Scientific, USA 
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* * 4 ~1nmx~n~lnisa~us~"j jo Brucella abortus strain 1119-3 abuuns~oaios Iau~mnaiuaBu4u"u09 

a&n 2 i?aTus wuiiluias 14 i?abusrasn a~opJzawdu4iuaulu<wsi~i a$us:u:$r$a6isr";id?uda 

wa"soin+hlusi 15 a i o o z ~ ~ w s i n i s a a i s ~ a ~ d d u ~ ~ n ~ a $ p J u ~  uul8naiuaBu4uqsq 3.6% lu$alusi 38 
* I 

a!a-ns~%d~lu~sia~usi  48 (n$wi !aea<u&, 2547) nsisnisaf iua~on?d~~sn(ka~~s~ 48) naiu!Bu.u"u 
K d t d  4 

" u o s ~ ~ a a ~ u ~ s o u u o d ~ m ~ s q m l u k a ~ u s ~  72 aasl:kalusi 96 muwtYsnisaha$onxw 2 wsl;illw"aiiuisa? 
- b d  d d a d d L;uadol~L~aniin~n~ 24 &6us &uauasoin!voi~aw~oo~lu~~a9ua~ovo~luxx: stationav phase ws 

.aiuismiu~iuaulZoeiisia~doq '~~~asa~oaaai1um5~~u~u1us:~:  lag phase l w d  &a$~a4oli%d?uu 
9 9 

.uosnisa~~iz~"asa~oaauudsdoadas a ~ n : o ~ n m s w ~ n o s ~ u i i ~ m n i ~ . u m ~ ~ ~ u G a o u ~ a m ~ ~ l a ~ ~ ~ n n i s a ~ i ~ a ~ u s  
4 a~uunsiaaiua aan-rasiun~ioados~w"wnLw'id~uufi"u 'bwudoisaaiuinwan1~~1~aoud~~~uinis~un~ui i los 

raou~sou.nGm1s.aausnoa a~auEaou.lrGwwwaouuu~aduns:on aaazaaouGa~u~~w'~maouluwilo~a~~a i7 
9 * d 

aw?uuqinnisniqawi:a~udaauunsiaa~ua fi"urm?uuplinni-sawi~a'iusi$oaauunsdos%o~ (nix!6u!~olu 

ia lus i  48,72,96 aaaza4oainilis~isliu~aneiidlaixaufi"u) 
d u  d 

Y s/ 

gsgCudiuwSwa'n4uaaun;du diGnavnFuIai?~6~naiwa wSwaae1~Ga~uImu3inisa'iu.rr~a~iu.11 

nsiaaiua l ; i i lw"~os%aaai luGuwo~~i l i sw~mdou~isu iu  adosoin~ns1$aaai11~ni~~w?uu seed L L ~ ~ I S  
s/ 9 d d 

v Y 

aaiuu~sa'iusaii~lua~daz~m !~U~~IS~UL~?IE~~W$~~IM Li=issiu iaaxani isiu!uo~nwiniTaiusL+B 
d 

Brlrcella abortus strain 1119-3 aau1~nsdoadn.raa8a nimi iozaiuisa?w~w~a~)~d~!ou~da~usw~aanz~ldi~ 
9 9 

nalu~~sn1~!~sl:sliu1sonm~umaunis!w?uu seed awiumou~unis!w?uUddd~usa~o awduwaer~wdn 
K 

w~auaaai l~qsuu~$unis~m~u~un~~wa"w ~aa:~sa~uboyadiniul~lunis3u"ua~n~w"~uins~uaunis 

~~:mtaou;aeuld~dx:dp1;niwlu~udnld 



9 sj 

~ d ~ l  611'67"; !IIR"~W& 812!~1(9. 2547. n178nE11938!2abllil~8]1ZR~1~~191~~91~0 Brucella abortus 
s Y 

strain 1119-3 ~ ~ 0 1 1 ~ ~ 1 7 6 ~ ~ 9 ! ~ ~ l n ~ ~ .  a'l7Ri9~awa'w6na.l1". 14(2): 42-47. 

ywui o q a ~ m i .  2540. n~nnisJuziwsiuawnis.w~n~~~ql~ww~i.  g a ~ ~ 3 w o i n i ~ n ~ f l ~ w l ~ u i a a - ~ i ~ ~ .  

Alton, G. G.. Jones L. M., Angus, R. D. and Verger, J. M. 1988. Techniques for the brucellosis laboratoly. 

Institute. National De La Recherche Agronomiquc. Paris. pp. 63-71. 

Officc International des Epizooties. 2000. Bovine brucellosis. In: Manual of standards for diagnostic test and 

vaccines, 4'h ed. 01E. Paris, Frame. pp. 328-345. 



d 1 nsl~~LLai~snalu~%1w"u6"5zw~l9P1alud~%1.u"u~89a~8 Br-ucclla aborrus strain 1119-3 f k a a n l ~ U f i i 5  

lWlzL&J4@i8LiOs 



aasris+a~~~~ixn"~i 16 n f u i i  51 J .  Ver. Biol. V O I ,  16 N o ,  I 

+ I i ~ n n l ~ R r n r n s K u n  I +as (s:;u~isuSuni7 25 iu~un.) +4 i i i n ~ J ~ f i 3 u i n i s 1  4 das (S:+YU~~OIIZIIP)G 200 IUIUR.) 

1 2  irinl)ifi?uirnsi'~~n$u 2 $89 (~:~7uiiauSua5 50 I U I ~ ~ . )  YPiirind~iiioims0'11n~p~ 

+ 3  ~findi;i?mnistuniu 3 $as (~:i'uilauril~a$ loo IUIUR.) 

+ I ~ i imd$?iuinisunu I wnsm (s:piui~swii~isti 2s luiun.) + 4 in'nzlfjn'?uinis6'un4u 4 nnan (sz~uiiowiis~oti 200 iu!~ln 

+ 2  i f innl~r i?uin iunu 2 wwon (sz6'u~iau~uaZ so ~u/uw.) + s  iiinlJ~;i?uin-lsfun{u 5 wwnn (s:n'uiiougunii 400 IUIPJR.) 
> 8 -  + 3 iZnnl$?uirnstun~u 3 noon (s:6'uilauriuaZ loo ~uiun.) - Iuinnnlifi?rnms!un~u 



Studies on Brucella abortus strain 1119-3 growth by 

semi-continuous culture 

Anan ~ h a o ~ e c h '  Surapat ~aohawanich '  

Abstract 

A study on Brucella nborhir strain 1119-3 growth by semi-continuous culture was done by propagating of 

Brucelia ahorhrr shah 11 19-3 in liquid medium in a 40 liters felmenter tbr 48 houx. First hewesting the bacteiial 

growth, drained 24 liters of culture and kept 1 liter of culture in thc fcmenter. Added 24 liters of frcih rnedi~~nl illto 

the fernenter and incubated until 72 hours. Second harvesting the bacterial growth, drained 24 lite~s o l  culturc and 

kept 1 liter of culture. Added 24 litcrs of fresh inediun into the fernenter and incubated until 96 hou~s. Yird 

harvesting the bacterial growth, draiied 25 liters of culture. During incubation a 10-ml sunple was taken cvcry 2 

hours and measured the concentration by packed cell volumc method (%PCV). Thc result silowed that the highest 

concentration (3.6%) was achieved afier 38 houri: 72 hours and 96 hours of incubation. Rose Bengal antigcn. Platc 

agglutination antigen and Tube agglutination antigen was prepared eon1 48 brs, 72 hrs, 96 brs and mixcd culture. 

Comparison of agglutination of antigen produced fkorn batch culture and the semi-continuous culhirc was not 

significantly different. 

Key words: Brirceiia rrhortus strain I 119-3, '%PCV, Semi-continuous culture 

I 
Bureau of Veterinary Riolo~ics,  Pakchong, Nakhonrafchasirna 301 30 





dluwa^Wi~~.iiu~ap?din~~~zdw"ib~ou di~n~wp?~u%il~~a6im.yl"~ima"f i i f l isw~aa'n%u%~n~~inh1. i lza~i !~~u 
9 

~~uni~atuiza~uus!.an&a~'i]p~~avaunou (suspension cell culture) (Makarascn and Sinsuwonkwat, 1982)  TWO^%. 
n7:~launiswGmvinnisJi  seed cell s J i a w i : v o i u n f ~ 9 i f 1 ~ e r $ d ~ i  seed vims b$~d?~i6lb1ua~aad (virus 

9, a multiplication) a U d ~ ~ ~ ~ 1 u a l d ~ a ? n % 5 ~ z i 7 n i 1 a z a ~ i a ~ 0 ~ ~ 1 % 1 i ~ 9 n i s a a a a  8dfilfl19 clarification bladlYL3?tl 

I ~ w ~ i n ~ i a - a w " i a ~ ~ u ~ W " u ~ ~ w ~ ~ ~ a ~ ~ " i a a ~ u ~ a o u ~ ~ ~ u i w ~ p ~ a ~ u i n ~ u v i o ~ ~ n ~  (Makarasen, 1984) 

V d  Dld 
9 I 

oinns~~launisw~man.aermddibna'iauiaabar~u ~ u ~ o u ~ ~ i ~ ~ a a a : ~ w i l i o d ~ % n m ' ~ a i a i ~ ~  nissiil 
pl 9 9*$ Y Y I  

~ ~ ? a i % 5 f l e h ~ b i ~ : ! w * 1 b ~ 0 8 ~ ' ~ ~ 7 ~ ~ ~ ~ ~ 9 d ~ z n B ' U ~ a u n i 7 f i i L ~ % 1 ~ ~ W a 8 b n ~ ~  ultrafiltration ( ~ a r b o c c ~ > ' )  a!aZ 

d 
' 8151~1~  ethylene oxide polymer %4~ldn~flplaedni~wa^w~nwuii~nisp~a~ern~isJia~ 146s v8dla?a i%sndin  

a!a~r~ia~~uu~saiauldlu$~~mowvn~nisfiil~iai%sndina~il:aw"ia~sulw"u-iaiw~'iw~o1iwsi~~i~)-1~~ 

L L L ~ ~ W  

ad - d d  d 
nis~nwi~uawg~s:asniwono:amnisaSUa~u~- iu imvnd 146s 1 u i u W ~ W ~ ~ ~ n l 7 i l 1 a ~ ~  

~ . j n d i n ! ! a : d l a ~ ~ ~ l ~ I u 3 ~ w ~ ' i ~ u 8 n ~ i a a u n 1 ~ ~  2 3 ;a na ia~r4u4wvpl . r~ i1a ina~  ian:waiuruY~r"uYv~d 

i ' i ~ , J j a i i i  a ~ i a j n n i ~ p ~ a ~ ~ d ~ z ~ . l ~ " ~ e  146s a a a : a ~ ~ a ~ a ~ u i w a i u u ~ ~ w ~ v B a  146s oinmsw~mw"9 2 7; 

~swir~~bnirri~~~i1zidiud~~iaa~~wui~fjnisfii~Laialsndinaaa:a~i~~oulw"ui~n~luaiuwa"n"laiai 

~s~ ld in ranza~ idp~u~01d  

I .  nisawi:r%aa"iiazlas'ai Biuaer 30 y 
4 

~ l f l l 7 b w 1 & L C l l a ~ 1 ~ ~ ~ - 3  C 1 ( d ~ ~ W ~ u W i ~ ~ i W ~ ~ i ~ ~ B ~ ~ i ~ ~ I ~ W d C l l ~ $  (APHIS-US Dcpartrnent of 

Agriculture, 1989) basal medium eagle ~ublYdrtu1:aaa~vui~ 3,500 Sn7 ow'!6~i~iawa.aabld2.00 x 10" 

asagiiara. w s i ~ o i n ~ u i i n i ~ v o i ~ ~ ~ a i a ' i ~ ~ . ~ l ~ n a ~ a ~ i w " l d ~ u 1 w ~ " 1 ~ ~  seed batch o 189 6P F4.6 ~ s ~ u ~ . a a i ;  

IFFA-3 ~ i ~ i - l a "  incubate 37.5" C ~fhdl'lal 24 &'ib)9 i"&~??!fqW cytopathic eifect (CPE) ~ i i d ~ ~ 9 p d  

2. nl>Yil clarification 

~ i ~ i ' l a i n  (virus fluid) ~baa%a& IFFA-3 o ~ n $ O  1 ~ ~ i i i n i s n ~ ~ f l i n ~ ~ a ~ ~ ~ n ~ f l u ~ i  continuous 

cenhifuge 6 3 8 b ~ t ~ d  ~oba te f  4 6,800 ~ F J P I I U I ~  ~ l 2 l l l ~ l d  4.5 Pls5ulniPi <~171fl15 cenhihgc Aled 600 a " w ~ / & ~ s J 4  

9 Y , u  

bb62~9fl7Od~2~~~~89n709di11~l cartridge pore size 2 p n  ~ l P j q ~ a i a i i % w l ~ l ~ n S ~ f 1 v u l W  2,500 GC4.j LNdB41 

' l a ? n " n % ~ d i n ~ ~ ~ ~ a w " i ~ $ o u I ~ ~ l 3 ~ w f  

I 
Model El' 136 w?'%% Tech-Scp, France ' ~ o d e l  CHV 1400 ~ljE1"Vl Robatel SLPI, France 



3. rnsiiYa?als~dinaanz~w"i~~nolw"pl?~p1~ 

3.1 nl5iib~u$ld?.2?fl&3~Lfl$89 Carbocep 

3.1.1 ni~ii i i~a~daaanlnla~u~uqs 
Y Y Y  

iini>r6u;aoeiisii1a?fld?uims 10 ml '~uvfanmwfla8s fiauiiavuvuflao!fl$as Carboccp 
A a, 
vsuom>ini>n>w 500 a"w>ii?aFus flaiu(~iras unoiniw Gms?nis'lwna?uu 1,200 a"w~ii?a~us ou!&<l 

~ a ~ f l ~ u z u i r n  40 asii ~ i i i ~a~a$ i~~s i sw"nvu im  60 ~ i w 3  iinisatu;aoeiisd?uim~ 10 rnl ~w"om2ao 

d?~~ltUvtI4 146s ~w~l$~w~5a0f lo~ ld?u im 146s '!a% mlU% sucrose density gradient ultracentrifugation 

(Doel et al., 1982; uum? a~8:!~13~91<, 2535; '!"11ui bbnzuWW5, 2543) L b 8 : ~ 3 a 9 ~ i l f l a l U ~ l ? ~ ~ 1 ~ " ~ ~ ) 9  146s 

Fwul4$ww>aoai~~ud?uirnFd~iu~1i%1 Lowry's method (Lowly et al., 1951) 

3.1.2 nisiiii~a~aiLuutGu$eaii 

f i inisa6n~~aoei1~~fi"~a?ad?uiw> 10 ml IUMRPJRMW~OS T ; D U ~ ~ L ~ ' ~ ~ G U ~ ~ U L F I ? P J ~  
Carbocep a$u!~u-~ilwu& 3.1.1 o ~ ~ ~ < i ~ a ? a ! $ u $ u d ~ ~ u i 6 ~  23 a i l  iinisa6u;aadisd?uim3 10 ml t i a  

m.jaod?uituvos 146s rLaziinaiu~?~w<v4uos 146s miu5Zni5a~ua~ua;u$o 3.1.1 

Y Y Y  
3.2 f l l 5 ~ 1 L " ~ b l ~ ~ R ~ ~ f l l > ~ f l ~  ethylene oxide polymer 

9 

3.2.1 nisiiGiYLa?a!a~~~Gu4uqs 
9 A 

i l f 1 1 5 i ; ~  ethylene oxide polymer a9 !~c lYa?a~9~1s590~~~s l "9w"n91 ld iR  60 %l> IfltJbs~ 

d 
3% wiv a~U4fl!41~U2dDy8ni>M~fl ~!$2$4Ci?,d centrifuge &auan$o~ Rouselle? ~lf7I5~fl~lFCnPJ~ ethylene 

oxide polyrner 
u 

Y Y I  
3.2.2 fil~ii~i?a?aba~~ua"uuvuii 

Y A 
i l f l156sU ethylene oxide polymer SIS!~d61?'2?8 ' T ~ E I > > ~ ~ ~ ~ l d s l " ~ W " f l " u ~ l f l  60 IFlfJls~1 

3% wiv aaisaihhuau 2 fltsdo~~wni.jwa"m L<osoifiiila?8!d?uiuuin aa$a&Ciuld centrifuge i a u  

aflf84 Rousellet V ? l f ~ l > ! ~ ~ l m ~ n ~ ~  ethylene oxide polymer 

4. n i l i i  elution aba"inactivated virus 

Y  Y  
t ! l ~ ~ K l l d  ethylene oxide poly~ner QIflW0 3.2 51lV?l  elution 82tJ elutionmedium ~ I U ~ U  7.5 %5!flfl. 

V ? l f l l 3 d ~  elution medium 500 >il11!~11~ !hb2C l l  12 43~819 bl$a$~Clul centrifuge &~Lfl$aS Rousellct 

Y  lw"~~a6fl@l:flFlu ethylene oxide polymer 88" f i l ~ I % ' J ? ~ ~ ~ g ? d  inactivated W a O  binary ethyleneirnine 10% 

ri;u{aneiis$il~a?aoinni>w~mw"s 2 aau~1dTuiw5 10 ml aw"e)m>a~~~~u~m"~s 146s aan.xflaiuu~qp1fvos 

146s wiu5Znisaiu~i~an"ueu"o 3.1.1 

5 .  nis~uw"nwa!aa:?in~1z4~nY~ 

fl14,"flwad?ulrn.u09 146s dld pgiml aLa~lfl~1aJu~~p1~91os 146s !du mg!ml 1 ~ ~ 1 W ~ f l l 5 ~ l ~ ~ P J ~  
9 

~sisnURui~!Nsl:w"a!a:~~dwa Ld?oua~uu&1~ni4 2 aauu 6au t-test 

3 
Model DRC 60 EI?~% Rousellet CIESA, France 



J.  Yet.  Biul .  Yol. 16 No.1  

Y  
o i f ln i s$ i~a? f l "a%nd indaaza~ id~~t l~~"u?~~~fw"d  2 7; w u i i d ? u i t u i i l ' ~ a ? a  a%o inactivated bbn7 

a i u u a ~ u ~ u q ~ ~ ~ ~ u i m ~ ~ ~ d ~ e l ~ ~ i i ~ u  9.63 t 0.26 SWI ~ i o ~ m n i > w g m  ~ b ~ ~ ~ $ U $ P d ~ i ~ d ~ P J i k I ~ ! ~ ~ ~  

9 9 9  44 0 

19.91 i 1.45 Sm'6 ioymnl'6wa"m (mIsl9ii I )  %u~uwounlsfilavuvumau!~~8~ Carbocep 'JIiWl~i'l"daftf~lUu 

a4u;ucs CnisqcgaZud?uim'u~~9 146s a~iicu 64.69 + 11.16% aLuu~;u$uii ~ n i > p ~ i ~ t l ~ ~ ? u i f ~ v o ~  

Y Y Y  
146s ~Yiln"~ 19.31 i 14.61% (Fl131dd 2) b b ~ : ~ d B ~ l ~ ~ l ~ $ l L ' u ~ ' u ~ ~ ~ ~  ethylene oxide polymer I b ~ ~ l b ~ ~ 4 ~ d ~ d  

qcgb~ulWdua~~~ 72.36 + 8.29% ~~uub$u~uii~cg~;iu~W"uan"Ju 32.49 i 16.22?6 l u d a u v n ~ i i n a i ~ w ? ~ w < ' ~ o ~  
Y Y Y  

146s aauuau"u$ugd a~nkiParn$w Ckrbocep bGinYE1 28.98 TL 19.55% b~okiunis$i!vuvumaa etllyle~ie 
Y  4 1  Y Y '  

oxide polymer Lana IJnii?h{u 93.53 i 4.99% aaazihPIubvuvuii~~inaluu?~nfvnd 146s ~ ~ B A I U L F I ~ ~ S  

Y Y Y  
Carbocep ~T'ilfi 77.53 i 5.18% ~ ~ ~ k i ~ f l l ' i ~ l ~ ' u ~ ' u ~ ~ ~ ~  ethylene oxide polymer 1 1 ~ ? L i l ~ ~  96.14 + 1.26% 

2. d 9 

( F I I > I ~ $  3) ~~~aoinnisfii"la?a%snnlinaaa:anYia$ouldu?~wh9~'~ 2 a ~ u u  inaluiamnkiidnYuneiidZ 
w 

GuSi;qmisaSS (p < 0.05) ~dd?uiaa"uad 146s ~ ~ a z i i n a i u u ~ ~ ~ 1 f v n d  146s 

oinwaniswmao~~ui in i59; i i$ i~~a~ni iuub~u#~qd 9nisqqa8ud?uimvod 146s a d n i u q m n i s  

fii"laia~>ndinaaaziw"i~~nulpl"~J?qw~ i o u h s u i n  % n u i d ? u i m g c g a 8 u a w ~ u n ~ ~  72.36 +_ 8.29% v m z d  

nis~i~i1a~aLaanu~.~"u4uiiozgnisg~i~tl~?uiaavn;i 146s ~ ~ t l n i i u i n  *imui~~uituG6Ua;iu~raiua~i~u 
9 v 

Y  9 9 
32.49 i 16.22% ($315196 2) ~9~nlsqqa~u' l"da?f l%uni~~ia"u 'uumat lbn~~d Carbocep I f U  819Ln~R$U 

QlflfllLrlt 2 dszni> fliawvjds:nis!asn oioadosuio i i~aas9d~um~~1u~d~~9inn1snso9~iu  (mechanical 

A Y  
filtration) wBdan$n9 Carbocep ~ 9 w ~ ~ d % ~ ~ ~ s d ~ u % u n i s n s o d i i u d ~ z u i a ~  5 u3sulfllfl  %w"nsfli.insodrii~u 

& A 
500 ~$321471819 i i n : ~ ~ s i n i s 1 w a a ~ u v ~ s 4 i ~ l a ~ a  1,200 ~ m s i i a ~ u s  q s a a ~ ~ n s n s a a u u a ~ u ~ u q 9 ~ ~ o 9 I G  

2 - 2  
aaai~~~nisnsn~wiuni iaauua~u~ui~  L L ~ G P A  i ~ n z ~ ~ s ~ ~ ~ u m ~ ~ i u ~ l ~ n m ~ u ~ u ~ z u u ~ ~ u ~ a a i u ~ u  o10S~in$i  

lPl"an"wni>qya8tldTuimvm~ 146s I: tiauaiarl!ds&nisi 2 &r ~ i o a d o ~ ~ l i o i n r n ' a n n ~ i ~ " u t 7 ~ ~ I a ~ ~ ~ u  

anfm Carbocep <d;naiua&szuu 60 adB$i$i'~a?abauud~u.u"u~d ozarl~od?uim~i"~a?%~uszuu 
2. 

wersan$o;la~us 50.50 + 3.43 ( w I ' ~ N $  I )  ~~~z$ll,;~iinv.1n~n1nla6pdlpdszupI ~aa~14wa~~ilpl"aEmniswn~1.1 
u 9 ' A  vn97a~n%ubn$nq Carbocep aaa:inais$i~aia~n~ vm~inlsnsnsLauuLvuvui~~cnd~rl~oii~a~fl~us:uu 

aaio 82.67 i 7.20 Sm'i o z ~ i b ~ m d ~ ~ o i n i a  n i s n n ~ ~ s ' u n s ~ a ? a ~ u Y i ~ d ~ ~ i ' ~ a ? ~ ~ i ~ o ~ ~ n o n i ~ n i s f i i ~ $ u ~ u ~ ~  

~uda~"uodnl~~ l '~a?f l%sndlnaaa: !~ lb~~u%~u?~n<~mu ethylenc oxide polymer n a l u g q r i ? ~ i  
2 , ..a 

aiimtuadosuioinnisnn~idvBqb~a?a~sndinaaa:a~ii~ou~uatnais ethylenc oxide polymer ~ n s ~ u x i n i s  



aisn~si?aw;n~"asJn"gi 16 nnjud I 57 J .  vet. Biol.  V O I .  16 N o , /  

~ l ! a ~ f l ~ ~ ~ ~ ~ . u " ~ . u " U ~ 1 ~ : 1 . n " ~ f l 1 1  elhylene oxide polymcr Ulnn~lfl~lul~U~edp9 ~ a ~ : ~ ~ 7 5 ~ f l l l ~ U d ? U l ~ " u F 1 9  

146s 1uiuwouduinnjiaiu<1i (~111.16 2) 

Iu i jauv~1~diad~fa$u ina iuu?~w~vp~~ 146s 7 ~ 8 9  inactivated virus 1 1 1 1 3 . 1 1 ~ ~ 4 ~ ~ 9  &~I<u 
* Y 1  

93.53 i 4.99% I ~ u E ~ ~ . u u v w ~ ? ~ ~ ~ I ~ u  96.14 i 1.26% ~ ~ ~ l ~ ~ b ~ ~ ~ ? 4 n Y P d 8 ~ ~ 1 9 ~ d b d l p l " f l l ~ 1 9 ~ ~ ~  (p < 0.05) 

8~?J! ' r~Ml~6. lad8f1~~n"~)~1l31 '~1?~1.1~"u89 146s 8~11d$'J9~fJBlJ?El?'$?f9 2 i 1  1 W ~ ~ l b d B f ~ ~ ~ ~ f l ~ l % ] ~ ; c ' ~ ~ 1 ~  

vD9 146s ~ b ~ u ? u ? ~ v 8 ~ ~ 1 u ~ ~ ~ ? a - d ' a o ~ ~ ' r ~ d p 1  80% &%d (~15146 3) 

l v u i  aiipl'r-Fnu aia:tiww5 ~III~SD.~M$. 2543. ~ I ~ M W R O P ~ ~ I ~ ? U I ~ E I ; ~ ~ ~ ~  146s IuTniuFsnrJin 

aaa:iw"~d~udiws"plan'r~~n$~~wa~plpl'rau 3 71.14 F ~ a ? i  sucrose density gradient ultncentrifugation. 

aisaiisia~a"wfim4. 10 (1-2): 61-71, 

uuw? uu6arqswod aan:a.d~aqn~yyu~~m. 2535. nisTnwid?uiaa 146s  ~~ninaa~~'rdvusYaj .8 
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hi& conccntration low concentration 

raw virus 1,971.83 5286.93 1,895.97 k199.70 1 

conc. Casbocep 50.50 i 3.43 40.17 i 4 . 9 9  82.67 2 7.20 23 .10i3 .10  

1 inactivated virus 9.63 0.26 
L- 

high concentration low concentration 

step 

raw v in~s  2.55 0.65 

conc. Carbocep 32.13 1 13.45 64.69 i- 11.16' 37.13 i 19.56 19.31 5 14.61' 

inactivated virus 145.30 5 56.69 

1 
raw virus - conc. Carhocep 

2 
raw virus - inactivated vim? 
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step 

raw virus 

conc. Carbocep 

h i ~ h  concentration 

protein (mglml) 1 76 146s purity 

low concentration 

protein (inglml) % 146s purity 

(mcan 2 SD) 

inactivated virus 11.28 24.94 93.53 i 4 .99 '  14.65 i 14.88 9 1 1 4 i  1.26~ I 
I 

saw virus - conc. Carbocep 

2 
raw virus - inactivated vinis 
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Comparison of 146s virus lost in FMD virus purification process 

I 
Aree Katsuwannawong Noppakun ~ o o l s i n '  

Abstract 

Study on purification process of FMD virus by comparing virus fluid at low (k = 23.10 x) and high 

(k = 40.17 x) concentration (n = 30) was can-ied out. Percents of 146s lost and 146s purity were 32.49 i 16.22 

and 96.14 I 1.26, respectively for low concentration virus fluid and 72.35 .t 8.29 and 93.53 i 4.99, rcspeclivcly 

for high concentration virus fluid. The valtles were statistically significant different (p < 0.05). 

Key words: 146s lost, 146s purity, Purificatiun of FMD virus 
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