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Efficacy of reduced dose volume blackleg vaccine in cattle and goats

Ratchanee Atthi'  Wanchai Teerathavorawan'

Weerachai Poosungnoen1 Areerat Pangpeng1

Abstract

The efficacy of a reduced dose volume blackleg vaccine was evaluated in cattle and goats by
measuring antibody titers by an ELISA every 4 weeks after vaccination for 28 weeks. Groups of cattle and
goats which received one and two vaccinations at a 4- week interval and unvaccinated groups of the either
animals were compared. A rise in antibody levels was observed in all vaccinated animals at 4 weeks after
first vaccination. In addition, animals vaccinated two times had significantly higher antibody levels than
the animals vaccinated one time (P<0.05) and the antibody could last at least 28 weeks after first
vaccination. For shelf life study, the safety and potency of the vaccine were intermittently tested during
storage at 4°C, 37°C and at room temperature for 24 months. The vaccine was shown to be safe and retain

its potency throughout the experiment, thus the vaccine shelf life was assumed to be at least 24 months.
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Quality assurance of testing for foot and mouth disease laboratories network

Wilai Linchongsubongkoch1 Dilok Aunpomma2 Kingkarn Boonsuya Seeyo3

Sopha Sinkleebuth® J anya Samanit’ Piyaporn Chareonpol3
Abstract

The quality assurance of testing for foot and mouth disease laboratories network in Southeast
Asia (SEA) region were conducted by organizing an interlaboratory comparison exercise programme of
foot and mouth disease (FMD) testing. Total 16 FMD laboratories were participated consisting of 9
laboratories within Thailand such as seven regional Veterinary Research and Development Centers,
National Institute of Animal Health and Regional Reference Laboratory for FMD in SEA and seven
foreign laboratories from Cambodia, Lao PDR, Philippines, Malaysia, Myanmar and Vietnam (Hanoi and
Ho Chi Minh). The complete set of samples and materials which consist of 10 unknown antigen, 5
unknown serum, reagent kits, and questionnaires for recording of test result, equipment, materials, buffers
and others were distributed to all participating laboratories. The test methods used in this exercise
programme were ELISA typing test for FMDYV detection, the liquid phase blocking ELISA (LP ELISA)
for detection of antibody to FMDV type O, A and Asial and the non structural protein (NSP) test for
detection of antibody to NSP of FMDV. The analysis of test results would be demonstrated as the internal
quality control (IQC) chart of the control panels, modified youden plot of percent inhibition (PI) and the
mean of antibody titer to FMDV type O, A and Asial. In general conclusion, the outcome of analysis
results from participating laboratories were indicated the similar results and within the acceptance limits.
All laboratories had competence in testing of foot and mouth disease virus both antigen detection by
ELISA typing and antibody detection by LP ELISA and NSP. Furthermore, this exercise programme
would be useful for proficiency testing of the laboratory technician to ensure that the test had been
performed correctly and was in technically valid. This exercise would be enhance the capability and

upgrade the laboratory quality standard to meet the ISO/IEC 17025:2005.

Key words: Quality assurance, foot and mouth disease, laboratory network

'FMD Expert, Consultant of Department of Livestock Development, National Institute of Animal Health, Bangkok
: Veterinary Research and Development Center (Upper Northeastern Region), Department of Livestock Development, Khonkaen

} Regional Reference Laboratory for FMD in Southeast Asia, Department of Livestock Development, Nakhonratchasima
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2. Dye Test naaau lagi@udsiaazaloii (¥4 methylene blue adludiavunazay d1d
=~ I a :‘ % 3‘ J A o I < ] I a 3‘ gl @
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o w [ d o a o a v o W 4 a g’ o
dninmalulagidasidatlaiTuimssandiiasuindulsnthnuaziutlosgnssiariniu

AUIATTIUITNTHAN L1AZITNTNIITUIVDS Rhone Merieux, (1988) 1ag “ITNINTUI0AT 1A
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o

o Ao o A g =2 a
vosaIdNaruNuaTaasIneHY”

v E4 Y
v W

v A v A a :‘ @ ¥ A o a I A v = a o w o
aﬂ%uiiﬂﬂmuazmuﬂaﬂqm%uﬂumuvlmsummiNamLﬂuaua%mﬂmu%uﬂumuﬁluu
I [T= ] o
(oil in water, o/w) WuSadunuuniifen (monovalent vaccine) UagUUVIIV 2 Tnil (bivalent vaccine)

a o A

4 1
AoIMINARIAF UV 3 101l (trivalent vaccine) YUNT 1NN UAUDIANNUADINTUDANHATNT
mzlEaduninnuazain Usznda Yasass vaztleatunsszuavedhialsamauazmuiles
3 as a Y A @ a v W A
qANINg 3 Il‘lnﬂll{vglj Tﬂmﬁmwamﬂuauaww NAUANITNAVINNA (Phase Inversion Technique) 1/]61?97’
ANUAAIN 4°C AN I TMINEIUIVUIAL (RUNT, 2534; Tainun, 2552)
a v A 4 4 a 'Z' U ?:’ U ::
msuaaindulsathnuagiinileagnsyiiaiiaiu nuuihaiului
= v A o & [~ ] v A
n.) Mz Inguduiosy uiuily 2 dundn Ao
1. aadamain (Aqueous Phase)
a [ a Q‘{ o] 1 I o
Usznovdroueuanulyanigns 3 Inil 1aun Type O, Type A, Type Asial iJunan Tao
4 A
hmgrunszuaumah ldidudunazusgns vazsi livuagnslunisne 15 (Inactivated Virus)
% H % dy = 1 =) -7 =) [ 1
A28 BEI Solution ¥4 IaSanvuagns lumsne 1satl azisonin “ueudnulsa” Tasueuanu liiaua
9
o ' o o o IS a a o
az'Inil aai Tdmanimadn 1468 pg/ml. wazdrailudSnaanududuueuanulida (wy)
v Y v
HOUAIIUAINGAIIIZYNHANN Y Concentrate Reconstitution Medium Tu il 190111518 0 906
. =} 1 I
(Chloroformed Van Bekkum Medium) Taetdaaruilu 50% v/v)
2. @ InNANTU (Oily Phase)
A (Y v A o & 9 :Iw wodwc‘lwdy
Ndaa Ny 50% vorinsud 1S ogl Falseneuaseensiwasd Mo dadu dall
2.1) Marcol 82 (VU8 v/v)
I 3 v Aa 4 I . . . . .
Wuihdunlosnlseneuilu Purified Mixture of Saturated Liquid Hydrocarbon obtained from
Petrolium, Specific Gravity (‘H?@ Density) 115°C=0.837-0.856

2.2) Montanide 80 (“H‘L!"JEJ w/v) (Seppic, 1987) 150 Arlacel A (“ril!"JEJ W/V)
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Huasniiilfiudiiddadu Emulsifier) puauiaduasaaussisiazia 1ifiszy mon -

o

. . A Ao o a :‘ g‘ % IS @ Ao @ a :‘ o o
ionic surfactant) ’mmmNamm%u%uﬂuﬂuumu (W/0) L‘]J'L!G] IMNBDUATUYUAYDUUINU (Lypophlhc
. Y ay . . .. J S| . Y
Type Emulsifier) 11a2 N3 UUAIMNIY (immunity additive) 99A152NoV1) 1 Mannitol oleate 152NV
Y
wu 31UV Oleic esters of mono — anhydro — mannitol L A& @93 Oleic mono — ester of dianhydromannitol,
Y H
Practically no free Oleic acid, Mannitol (01 ‘fh, ANUTiA (Viscosity) 125°C =275 -350 Centipoises
1 Y Y
Montanide 80 111 HLB number (Aniautianouiiuazvouiniululuanavesaisanisiden)

Tunega a1 2.6 Tuunagaiia 2.8 taz luinegaiia 3.0 @u Arlacel A A1 HLB number IM101 4.3

[
1

Y v Y
FUiUIAFUNT A IUNET YD Montanide 80 11ag Arlacel A 39 1WITONAN DT aFUYIIAIN T

9
@ 1

9 [
Wi (Wo) m1iu ualumswaudagdunldimaiian1snduInnia (Phase Inversion Technique)

v
=2 A A o w

o & Y ] J a A A 4 v o A o A
ﬁnlﬂuﬂﬂ\‘]1“11?”3?1@]&!5\1@QW?%H@HWNHIHHW (W/0) 90FUAHUI HIUINTAUTIUNU NMIUAITISINUION

v
[ 1 o o

FadrmiSuavesiiisiaduiudifny udmsdoundawSinadisaausaiani asinade
ﬂmanﬁﬁmmmmfwamfﬁu (HLB Number) YosdsTatuuana e c’f;wzﬁwmiaﬂmﬁﬂmmﬂﬂ%u
vosSagud Szl die oo 4°c (i 1)

2.3) Eumulgin M8 (V128 w/v) (Henkel, 1997)

Wuarsaaussasiryiialifiysyy esdisenoniilu Mixture Y09 Palmitic 118 ¢ Oleic Spirit
Polycondensed Ta8 7 —8 mol. UD 4 Ethylene Oxide (t01g Water 80% ?iwamiwam‘iw WU Ao HLB
number 9 — 11 ATUHULLLT 25°C: 1 ATwniiafi 25°C: Paste

2.4) Triethanolamine (TEA) 1A AR Grade (Y18 w/v)

g 311l N(CH,-CH,-OH), ﬁﬁ”mﬁﬂimaqmvhﬁu 149 i1aza10'14 14 Chloroform azate'ld
dnloeTu Benzene nazauisanaus Wi azoanssed 14

2.5) Benzyl Alcohol (WU vv)

gasadl C.H,CH,0H ﬁﬁmﬁﬂimaqamﬁu 108 snsoaza1eni1 g azamnsanaus Y
119aN0@ead, Ether 11a2 Chloroform 18

v.) MswanIndudu5931 (Vaccine Formulation Mixing) Tagl¥imatinnsnauinnia (Phase
Inversion Technique) (ﬁuwa , 2534; ﬁmmm, 2552; Rhone Merieux, 1988 Section 1, Section 5, Section 6)

v
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! @ o Ao ay ¥ o Y v o 3 A o ay g ) 9 !
meiammihiihgungila 25°C intlunauiuianmminiuidhguugiila 25°C Tasdonio
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v
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v Ao y Ao A & au & a2 J o
a5 livualunaiimvua vazilusauamunainnivua sxnadludvarusiaiiiluiiigu (W/0)

o

& o a LAY ad o Y < v v v A a 3
nntiuliuanguugiacli 1 4°C gungiinanas i ldoiasunduianianninduriaiiilu

e Ol

a,

3‘ o 3 v A a :‘ o 3‘ = o = A a [ :: o
iy (W/o) Wudagsusuaiiigului (0/wW) 91 4°C 3an351H91 mANANTNAVIANIA 31NTURINST
v

[ a Y A v A A a dy =
13593F U0 tazlanain meldmsarugumsitlasaie Tagiagunnaalugluuy o/w ozl
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o

A c; = 1 = % "9 1 = ] qul v A U 19q Y 9 ]
anuniladl Aad1e Tawasda lidesndt 13 Taehivendu Iaduneuiigdld azdesiuns

nagounNilasant (Safety Test) ﬂ’Jmé}MTiﬂ (Potency Test)

f15197 1 Phase Inversion Temperature (PIT), Emulsion Characteristics of Arlacel A (HLB Number 4.3)
1 4% of Eumulgin M8 (HLB Number 9 - 11) (/% 3%35 11029136, 2548) 1182 Montanide 80

(HLB Number 2.6) N1 4% of Eumulgin M8 (HLB Number 9 - 11) (usd HagaAMUg, 2543)

|| Arlacel A | Phase Inversion || Montanide | Phase Inversion Emulsion Characteristics

é 80

§ (% wiv) Temperature (% wiv) Temperature Centrifugation
> Dilution Test

(0 {®) Test
No Emulsion
1 4.4 ND (Not Done) 3.8 NO Separation
Formed

2 4.6 24 4.0 25 o/W No Separation
3 4.8 24 4.2 24.5 Oo/W No Separation
4 5.0 24 4.4 24 O/W No Separation
5 5.2 24 4.6 24 O/W No Separation
6 54 24 4.8 24 O/W No Separation
7 5.6 23 5.0 235 O/W No Separation
8 5.8 23 5.2 23.5 O/W No Separation
9 6.0 23 54 22.5 Oo/W No Separation
10 6.2 22 5.6 21 O/W No Separation
11 6.4 22 5.8 19 O/W No Separation
12 6.6 20 6.0 18 (OAY No Separation
13 6.8 18 6.2 17 O/W No Separation
14 7.0 15 6.4 15 Oo/W No Separation
15 7.2 14 6.6 12 Oo/W No Separation
16 7.4 13 6.8 9 (OAY No Separation
17 7.6 11 7.0 8 Oo/W No Separation
18 7.8 8 7.2 8 Oo/W No Separation
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19 || 8.0: 0O/W 5 7.4 : W/O NO -- No Separation
20 8.2 ND (Not Done) 7.6 NO w/O No Separation
21 8.4 ND (Not Done) 7.8 NO w/O No Separation

MsnaaaunNNasaiy (Safety Test) HaznMINATOUANNANI3A (Potency Test) Vo IIAFUI5A
thnuazileagnsiiaingiu
1. A1 Technical Report at Rhone Merieux, Lyon, France

a ay o
a

9 ] I
1dgngnserglszanm 2 weu shminediatios 20 nn. 1 liligliquiuae Isathnuaziuiles
[ . a . . a @ 4
INN1TATIVILAL antibody 11 serum 1A83T Liquid phase (LP) ELISA (3 1a uag susail, 2537) uas

Serum Neutralization (SN) Test (Nopporn, 1989)

| A w oA Aa P v ra a Ay Y A a & a o oa ] ]
Qﬂﬁﬂ@]ﬂﬂﬂjﬂcﬂuﬂﬂﬂ’NNﬂuiﬁﬂ ﬂzmm"lmﬂmmsmm ﬂﬂlﬂuﬂﬂﬂﬂﬂl‘ﬁﬂwy aﬂ%u%mﬂw
Y

c?/} 1 J a o 4
anudnTsaaaua 60% Ju'll awmasgruguinaaiadulsahnuaziniles

1.1 M3nageunulanane (Safety Test) in Pig (13 Rhone Merieux)

o =~ [ '
Sample Batch Vaccine 1 %@ 1%@?1?1'?15 4 617 3199 2 et 2 nau
v PR
1) @nans 2 a2 1114 Contact Control (Ulllﬂﬂlﬂﬁlm)
2) gngns 2 A7 29 Intradermo-coronary band 2 A yAaL 0.5 ml 14 Left Foreleg tag aa I'M
f o ' oY a
Whndiienenaiyde (e 2 vesTaand)
dy 1% 9 n’/‘ v @ 9 ' 9 A A 14
@osaunu 1399 4 @1 dunaens lunal 14 Ju qnmm"lmmmmmmw nionalin uan
A ad
ISLADANTIVATNIDTNIG

22 mi‘VlﬂﬁE)‘]JﬂﬂiJ?’]jﬁJTiﬂ (Potency Test) in Pig (714 Rhone Merieux)

Sample Batch Vaccine ﬁxﬂui’ﬂ%mmﬂwﬂ@m (Monovalent Vaccine) ﬁ§6 wUPYIIN 2 "h'lf]
4
(Bivalent Vaccine) %30 110523 3 101l (Trivalent Vaccine) 1¥gngnsnadeniiaua 7 dadoe 1 Ini
d' 1 I 1

M13197 2 ity 2 nqu

1) ﬂEj:iJ control 2 77 (Controlled Pigs) liRadndu

v
2) nauAAIATU 5 @1 (Vaccinated Pigs) aa laaund (2 wa.) ihndutiie (M)

v
NAI91NITY 3 FUAIH 1912180AM 3291132 A Titer A2835 LP ELISA tiag SN Test 1AM Y

o [ 1 J { [
wudaehauaaz Indl vuran1u3u59 100 PIDsg/ml 141 Intradermo - coronary band M 1na a4

U 1 1A, DIUNAIUN 5 1aT 7 HAIRANYNL

ldwdd’d Y 9 rTa a d’ﬂ/ Bld'ddya v a9 9
qmﬂqmmwummmmiiﬂ ﬂmaﬂmﬂmmimm YNIUNYARALTONY InFuAea N
v

Y
anuAuTsadaua 60% Uu 'l a1mAT§1U Rhone Merieux, 1988 Section 6
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2. mmzaﬁﬂuﬂﬁﬁﬁ OIE (Office International des Epizooties %30 World Organization for
Animal Health) (OIE Terrestrial Manual, 2004)

U w.e1.2549 laisuRimsnageunuasane (Safety Test) azn1snadounuqulsn

4
(Potency Test) Y04 3nGuamsziiovl]ia oIk Tasldgngnsnaasuiuiuauuiniuaiy OIE

a A v

ldgngnsergdszanm 2 weu imiinediios 20 nn. 1 liligiduiudelsathnuaziiiles

INMNTATIVIZAL antibody 11 serum 18T Liquid phase (LP) ELISA 11ag SN Test

[ Y
v A = = A

= a Y 9 1ra Aa Ay Y A a v Y Y
qmﬂqmmwummmguiiﬂ “’t]%]’f)ﬂllillﬂﬂﬁﬂﬁm‘VH gnuNARAToNY InTFuazdnal

a
Y

anudn Tsaaaua 75% 3111 a1 OIE (OIE Terrestril Manual, 2004)

2.1 Msnageaunulaonne (Safety Test) in Pig (OIE Terrestrial Manual, 2004)

@ { a v A 4
Sample Batch Vaccine 1 9@ 19qns 2d2 a1519f 2 Radaduvuia 2ua. (1 Taa) 1491
H v
Intradermo-coronary band NV &3d18 azAadAINaWIonoYUIA 4 va. 2 TRe) dunae1ns lu
v 9 1 9y A A Y A as
nan 14 Tu Tasgnsdes iuaaseimsui nioma lsa udrazidoans1enuisms

2.2 mimﬁaummﬁjﬂiﬂ (Potency Test) in Pig (OIE Terrestrial Manual, 2004)

Sample Batch Vaccine 1 %4 1¥gngninaaey 18 @1 m1319% 2 uiiailu 2 nqu
1) ﬂtju Control (Controlled Pigs) 2 # luRedndu
2) nauAndaFu (Vaccinated Pigs) 16 §3/1 Tnil T8a1nd 2 wa.) Whnduile (M)

NAI910TU 3 FUA1 1912189AATIINITSAY titer A283T LP ELISA Az SN Test H31AANY

o [ 1 ] [
wdehiauaaz Ini yuanugunse 100 TCIDsy/ml 191 Intradermo - coronary band ¥ a8

D.

[

I 1 1A, DIUNAIUN 5 1aT 7 HAIRANYNL

[ Y
v A =

= = Y Y 1ra Aa Ay Y A = A A = Y Y
qmﬂqmmwummmguiiﬂ “’t]%]’f)ﬂllillﬂﬂﬁﬂﬁm‘VH YNIUNYARNALTONY AFUILADI N

3

anuAuIsadaua 75% Ju'l (a1 OIE)

v v
LYY

wamsnagoy: ANuANIIAMK OIE vesdNatuiadulsathomaziilesgnssiiariiunuusu
<
3 nifludlszimalne
1< o [
U w.a.2549 1Huduan lddimsnaaouniuilasane (Safety Test) Hazn1snagoUAUAY
I v
T30 (Potency Test) ¥o33adu Tsnlnuaziiulosgnswiaiiniu 5 gaawszifovilfiiaves OIE
(Office International des Epizooties %30 World Organization for Animal Health) Taglald AnNgNINAADY
A o 4? a J v A 3 Jq ¥ Y A

N IIUNINTUAW OIE tazueuanumn il nn Subtype ¥033AGUN 5 ga 18 1da1uquTsamiy

Y Y 4 v
1NVUAA 75% A1 1A OIE (OIE Terrestrial Manual, 2004) §4013199 3
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M319f 2 waugngns uaz % anudulsa lumsnageuanuilasaseuazmsnaaeunudulsn
I v
ﬂjm"iﬂ%uiiﬂﬂmuamﬁ’uﬂaﬂqm%uﬂﬁwﬁu 1 %A 11 Rhone Merieux, (Rhone Merieux,

1988 Section 6) tiazf 14 OIE (OIE Terrestrial Manual, 2004)

v v A
719 INTY 1 YA

. Safety UIUGNENI 29N INTIUIUGNYNS
. Test
o , Tu Potency Test Tu Safety Test t1as Potency Test
[0

v v A
719 INTU 1 YA

Monovalent
Vaccine

(@ngns...67)

Bivalent
Vaccine

(@ngns...617)

Trivalent
Vaccine

(@ngns...617)

Monovalent
Vaccine

(@ngns...67)

Bivalent
Vaccine

(@ngns...517)

Trivalent
Vaccine

(@ngns...617)

$waugngns | $maugngns 7+7 T+7+7 4+7 4+14 4+21
Rhone Mericux 4 =7 =14 =21 =11 =182 =25@)
% avwdulse
) - > 60 % > 60 % > 60 % -- -- --
Rhone Merieux
Nugngns | 2
K VUIUgNENI 18 +18 18+ 18+18 2+18 2+36 2+56
[2EY
2 @ =181 =366 =566 =201 =381 =582
OIE 2004
% avwdulse
s - >75 % >75 % >75 % - - -
OIE 2004

MI19N 3 Safety Test and OIE Potency Test of Swine Trivalent Foot and Mouth Disease Oil Emulsion

Vaccine in Thailand
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Surfactants
POTENCY TEST

HLB number HLB number =

2 7))

Sample . U 2.6,2.8,3.0 9-11 =

3 R () (52AUR) -

| Batch - 1A ’ A '
WA E Type Type Type

Vaccine 01y <
Montanide 80 | Eumulgin M8 @ (02 A Asial

% wiv % wiv
1 SBHT49 10/11/2548 | 09/11/2549 5.90 % 4.00 % PASSED 100 % 80 % 100 %
2 | SBIHT50.51 | 04/05/2550 | 03/05/2551 5.95% 4.00 % PASSED 100 % 100 % 80 %
3 | SBIHT51.52 | 11/08/2551 | 10/08/2552 6.00 % 4.00 % PASSED | 81.25% | 87.50 % 100 %
4 | SBIHTS4 | 15/07/2553 | 14/07/2554 6.00 % 4.00 % PASSED 100% | 93.75% 100 %
5 SBHT55 20/09/2554 | 19/09/2555 6.00 % 4.00 % PASSED | 81.30% 100 % 100 %
unagy

S a o § a o a o U o
U w.7.2533 gudnaniaguTsathnuaziuiles lasuinskdaddaduiagulsathnuazi

1 v
(ﬂ@aqm%uﬂmﬁmﬂumm@mmu Rhone Merieux, Lyon, France (Rhone Merieux, 1988 Section 1 —9)

= T =

a Y Ao o w A a 3 @ 2‘ . A o A o @

Taowanlmiudiasuindurtiatiniuluii (ol in water, o/w) 11 4°C ANUNHAR AAd18 TANUARL
2
[l ' = [l o . . <3| [ =
littesnd1 17 Taelainend iUy creaming, flocculation, W39 coalescence 11 IaF ULV IniliRe7
o o
(monovalent vaccine) HUUTIY 2 Tndl (bivalent vaccine) UUUTIU 3 Tndl (trivalent vaccine)

. @ v A . A o <
?14 Know How U8 Rhone Merieux ﬁ’t] ﬂaqmﬂwamgwuslu Mixer N 25°C ué’ﬂﬁ'mmwu
4°C 37a¥uLAAMINALIANA (Phase Inversion Technique) N 1¥A1NAIAIN 4°C AnIms 1TSS

a @ :‘ @ . o AW W . A a
nerunuuay Taslugasianiniiiu (oily phase) I9a13i1diiadiu (Emulsifier) Miluasanusadaii

(Surfactant) i@ Tsifilse 2% Handia o 1@1A Montanide 80 N1 hydrophilic — lipophilic balance

o A

number (HLB number) 528UA1 79 2.6, 2.8 uag 3.0 1111 15111/51a1 5.90, 5.95, 6.0% wiv a1ud191

1ag Eumulgin M8 9% HLB number izﬁuqa AD 911

S 1

1@1io Montanide 80 Lot. 11119111 1A HLB Number 11281 T1Ja1na1 2.6, 2.8, 3.0 1591

v
= IS

a Yo o A ¥ Y o P R ' o
lﬂﬂﬁ']ﬁ'Jslf']ﬂ'lﬁgl%ﬂuaﬂfuﬂﬂﬂﬁﬂq Gllﬂllﬂj'lllﬂ\iﬂj‘ﬂ 4°C @Na%ullﬂllﬂﬂ%u31ﬂ

U

1l w.1.2533 minageunNulaoans (Safety Test) tazMsNAToUAUANTIA (Potency Test)

Lﬂummgmﬁm Rhone Merieux g Laboratory Tests, May 1988 g{u5w§m%§u1mﬂ1mmmﬁ’uﬂaﬂ
Y A o dy v A Y Y 4 Qle 1 dg}

laisuiimsnaaeua 1y Know How 1 Iaduszdesldnnudulsaaaua 60% yu'll amwuiasgiu

Rhone Merieux
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= yaA o o v v
1l w.¢1.2549 llﬂ!ﬁiﬁ’l1ﬂ131’l§]ﬁ@ﬂﬂ31uﬂﬁﬂﬂﬂﬂ ngfﬂi‘l’lﬂﬁﬂﬂﬂ?ﬁJﬂNTiﬂ"’Uﬂ\i’Jﬂ“ﬁHﬁﬁJ
5211 fJ‘]Jﬂf] 119 OIE (Office International des Epizooties %30 World Organization for Animal Health) Tag
) A & v o v v v A & 7 4
ldgngninaasunusuiuaniiuaiu OIE Induvzavelinnudulsamuduaua 75% Julilidue

(OIE Terrestrial Manual, 2004)

UITBNYNTN
uin Jesdmuina auayns dand uazaniyy SuriivusIel 2543 Aanuduiuszriguugiingy
SamauazSumanududuves Montanide 80 Tumswaaiadulsmhauaziutlosgns
wilarhshuwus 3 Tl nsasTandasast 10 (1-2): 51-60
o d

A A% o Qlc:/ d‘ ] Aa o A 9 d' = a
NWIUA TUFNAIANU 2547 mmgm"lﬂmﬂ’mumiNamﬂ%uiiﬂﬂwmmzmnﬂﬂﬂ NIATYINAANUN

14(1): 55

3
@

a aa @ 4 o 4 . . a [
WUWS AaInsndyg 2534 80a%uUN1UATo9d1919A (cosmetic emulsion) N1AIBUNA T TadATBNTTN
Auzndymans wiInnaudeslvd wh 1 -208
o 02 o o < 1A A o o s
Vw1 MauInsel 2552 90aty nag oKty nquIBUNA IuladndsnIsy ausndyaans
a v v A a = a 9
UMINOIAIH ARG UNAUNITLINGTA W1 1 — 198
v A A Jou J aq a v A 9 A o a o w
393 Augaediani 2553 Bmananindulsninuaziiesludszmealng dsmiadmims duin
Qo Jdo o v 9
maTulagmidundad nsuilgdad w1 -75
a a [ 4 a @ a S @ Y A
e duvegueny uag suiai 91yN9 2537 MIasmIszauLeuATBAae id Tsnlhnuaziiuiles
ax a A 2 1 4 a a @ J
Tae3t ande e 8lagn UszuraFewlszgpimmanewandinus w63 - 72

a o o @

v J 4 a 4 4 v o ' a
aNIYI ﬁaau%mﬁm 1aze130 INATITIUNA 2548 ANNUTUNUTIEHINQUNYIUNAUIANIAN STEETRLY

QU

E4
o o

amuidudues Aracel A Tumswan3adu Tsathnuaziiidlevgnssiiaiuiu NsensFandasmal
15(1):47-55
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