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2. 3_/Ms
2.1 uﬁnuauﬁlﬁnﬂﬁﬂnaqnuunnnqﬁxuiu?uuanauﬁv Taus H 03
2.1.1 MUAY Working Seed
11 Seed # /M 1119-3 WM 1 178 a-awun1u PBS pH 6.4 1WAV Tryptose agar 1K
20 Roux flasks qunwaaunannn 370¢, ww 72 11l nawawnuuuwannu1a11iaaasawlua1 \ Al Roux flask ¥
wmmmmMﬂWW4%1mmmﬁMmemmmmMﬂmw2mw
2.1.2 MIATIARBU Working Seed
W7 Seed ntnuTuatuuawnnﬁ 2.1.1 u1a1113aunaun1 ¢loiwe TREmT AL PBS ph 6.4 avlu
10 85, aeld 10 W awelﬁnnﬂniaan11tauqzvalﬂu11uxnauanawnau1n1n11iunuan1u1a1uﬂanaun1 W 2
# A TuRTRAay Purity, Identity uaz Dissociation
2:1.3 nnﬁxnwvtun
uwtﬁanuwun11n111anuna1u11nTauva Aspirator nuuﬂuwa~a1annn1unnan71 Taghanani 2 |
yagh w3 lu w1z 1A B0-100 Roux flasks uinlnniwnunn Aspirator avlu Roux flask eh Tryptose agar as
110lh U Roux flask ax 5 1. taacnun1uu11ntﬂnn1~1ﬂan1ﬁu1awwws natanuwlﬂﬂvtuaauulﬂunq uWuua
o tnauaalu:nul11uanunawnn 370047 72 12T nawinnuuuWaanu1a111aﬁ1un11ua1 n1a1uunlnaauuna
nuﬂnqiu ~
2.1.4 n11aw«1awlnaaan
uﬁuinﬁnwunw1nﬁvia1nua 2.0 3 uﬂawqta1lnnnan1n51 0.5%Phenol saline solution avly
w25 55, RT3 10 W | Bwean 1u1ﬁau§ﬂaan11nnuwn1ww1 Qald Erlenmeyer flask 1§ 15 Roux
flasks 82 | Erlenmeyer flask
s 3 mIRTIvdaw 12w Erlenmeyer flask
ulﬁu Erlenmeyer flask 1§1u§nqliuqaﬂqi 4¢ 25187 24 11100 YDBNRTINGEIN Puri-
ty, Flask T daaswuung
2.1.6 M HIWDH
WY Erleneyer flask WHANMTRTIRAOUI HIIUNY Thet muR RSO aﬁﬁuﬁaqaiuaénawq
aulu\uu1annaau
2.1.7 n11ﬂua1qaﬁnua-n11znlﬂa
uﬂlaan1nu1uua1q ua1tnavu1a§c tﬁn 0.5% Phenol saline solution aeluﬁuﬁwqﬁnngqv;\
waoiwnuu twviunele Erlenmeyer flask wiy T Saramenionly ater bath anwnu 950, WM 40 WM
mmmmmmmmmmmmmmmm
2.1.8 n11§11uuuauaiau
uﬂxEa;1€u1;n11uﬁuaq1un1nunaau WlUNMA  Magnetic Stirror lHHaiHw 49C.T14A
iouﬁnwnuwciwnuvnunaauuw 10 1. 1ﬂﬂu11unv1iu1tuaﬁlﬂuﬂuaq cell Taui8 Packed cell volume Jar'ls
Hopkin's tube uu AT T 3,100 RPM (2,500 g) W 75 UM uqanqu 40-60C. | AR ﬁ1u1lﬂ1lUB1t1uﬁ
cell (AN 0.5% Phenol saline solution WinlAy cell avly uawAnta HIAAMARTI M A2 4.5% savuduis
Hanah
WWoUAL B AT R TUNMAT Magnetic Stirror WHDNIEM 4°C.TIUAN LAIWORIBEINEIAI
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"o 3. RN

- LU TuRER cell AaulA 4.5% MMWNARTIW TAEMIINY Packed cell voluge BNASIMEN

- Purity ha: Sterility Taun11«u1:aquu. tryptose agar slant'uazlu Dextrose
andrade’s broth

- Sensitivity test WY%4 AUIAL AIANLA 1/25-1/200 nwnnaaulu1au1nuunuuauaauuaanau
Wun11wﬂn1eu1nunﬁlﬂ1uu1nuunu Tube Agglutination test : European Method

2.1.9 1

AONUTINIA WUAUAL BUIINIUATY Magnetic Stirror WO BY 40, T1uAM ua1u1u1u711aq

17 9 Az 20 11.
2.1.10 n11u351un11a11171au31ﬁaTaia Tan16uoua sutiavndoulunaaunt nan lanag gtaaﬁ«n(aru-

cella Tube Agglutination Test : USDA Method) 1AM Dilution Tt 1:400

1. 1B uauA BN 1 100 A7 0.5% Phenol saline solution

2. 13wenAaAUA ¥ Test tube rack TIRIREINAE S WADA

3. 161t unawan 0.2 ¥ qni§u1ﬁ1uﬁann; 1 DN5 WADAAL 0.08, 0.04, 0.02, 0.01 Ua:
0.005 43. AMAMAL

4. | AULDNALEUM 32909 1:100 avlunanasn 7 Az 2.0 3.

5.+ ol 3 D 6ot AHPn dilution et Oy 1:25, 1:50,1:100, 1:200, 1:400 A1MATAY

6. W WaUDENAL 379C, W 48 11T

7. BWKa
Method for Tube Agglutination Test.Dilution of not greater thanl:400

Tube 1 2 3 4 5
Tested Serum 0.08 0.04 0.02 0.01 0.005
Antigen 1:100 2.00 2.00 2.00 2.00 2.00
Serum Dilution 1:25 1:50 1:100 1:200 1:400

AIRBNMINT End Titer

I, L 38R19u AL B I Dy 1 & 100 AOM 0.5% Phenol saline solution

2. Ligumagaum T Test tube rack

3. Tﬁluxunaauauaxuu 1:100 TdavTuvaBALNIMARALAN 3.84 NA.UAZHADAADY UMADARE2. ONA.

4. TﬁIUtunaaﬁ1uuanqn11waanun1 0.16 YA, 1aaq1unaaaun1naanu1n ua1tnu11ur1u uRzuay
mmmmmmmmmmzwaMWW2WMMWmmmmmmmmmmh
naanqnnwuga 2.0 8.0

5. Dilution TumAZMIziUM 1:25, 1:50, 1:100, 1:200,1:400.....

3 uﬁliwﬁau 3700, W 48 21w

7. DA
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Method for Tube Agglutination Test : For determining the end titer

Tube 1 2 3 4 5 10
1:100 Antigen 3.34j I PO SR o 20
Tested Serum 0.16"\\l 0:}\& ]\\q _ ‘L\“
2 Fold Dilution 2.00  2.00- 2. 2.00 2.0 20~
MSUR

Positive Reaction (+) : Serun-Antigen Mixture 14 (clear) TAHLRENBNUDNANYA
Negative Reaction (-) : Serum-Antigen Mixture i:éu (No sign of clearing) TusRznDuNENNY
Incomplete Reaction (1) : Serum-Antigen Mixture e laneam (Partial clear) UAZHRENAUNANAY

PNAM

Interpreting the USDA Agglutination Test Reaction

Reaction at dilution of Diagnosis

1:25 1:50 1:100 1:200 [Nonvaccinated Cattle|Vaccinated Cattl
- = S - Nagative Negative

I - - - Negative Negative

+ - - - Negative Negative

+ I - - Suspicious Negative

+ + - - Suspicious Negavive

+ + I - Suspicious Suspicious
+ + + - Reactor Suspicious
+ + + I Reactor Suspicious
+ + + + Reactor Reactor

2.2 MIMAFEUALE AR D
mnmnn 1

'[nain'm ganta - |ATunEanTe AW 29 A0EN

. unua1uunta1au1auunslnaatn H7 AVNATE 0.5% phenol saline solution Tt % 12100

- LRIUIMABALAIZNAR 13 x 100 NN, WM 290 wagn  Tewlf 10 wAaRRaEM 1 AE1e

- aaununtaui1n114 1:100 avluluwagAusn 3.84 R, vanAAD TUMARAAE 2.0 %A, MATU 10 ¥A2A ﬂﬁﬂ

0. 1613, TaTunanauﬂn uﬂuuaaau1nnnquna.un1n1a Hlxer uananannuwz 0 3. 484 lunanan 2 ua1 Mixed A%
Mixer W7 2-fold dilution 1auu 1unqnannn 10 1unnnqlu 2.0 43, Final Dzlutlon ~luuﬂqu 1/25,1/50,
1/100,1/200,1/400,1/800,1/1600,1/3200,1/6400, 1/12800 uﬁlnwaau 370C. w48 11T Tew0annE NG
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'Imnnuh i - Tz IaR10E ﬁmnun'lu'lum nam B
1nnannnn1:u1a 8 X 50 .TWW 10 YRGS | A107¢ MaRRuIntEweRAzen1ld 0.5% Phenol
Saline Solution MWW 0.8 ¥3. wanenalU wADAa: 0.5 4,
- TATuR1e81vay IMADALT 0.2 A, ¢ o At w2 fold dilution iunQHanaannwu
ﬂan41u 0.5 43, Serus dilution UM 1/5,1/10, 1/20, 1/40, 1/80, 1/160, 1/320, 1/640, 1/1280
1/2560 ; |
: TEuauilﬁuiuuﬁaTnuiEgT1xﬁﬂu gaﬁ 1/32 s iavae i n 1210 A1 lAuDNAL BN 10310 1110 Ay
luqnnanﬁ 2 8% 0.5 43, Final Dilution w11 1/10,1/20,1/40,1/80,1/160,1/320,1/640,1/1280,1/2560
uas 2/5120
M7 AT Control A MY European Method
- 1a;uuuﬁﬂnuﬁ1au1n 8 x 50 MM, TWIM 5 WaBA 1d 0.5% Phenol Saline solution avlulunaoe
190 1.0 ¥A.URS 0.75,0.5,0.25,0.0 %a. aviuuvaganalunumcAy ua11AuouAL BW 90874 1:20 Ay 0.0 sA.
TusagnLen uaz 0.25, 0.5, 0.5, 1.0 13, Tuwazana 1 ATNAAL
-m%&m&mmwm%ﬁhmummm1wﬁMWLWMUMM
LATTINMBTUNA
Tarm nmannam uiu wae 'Inmmumm Ayamun 18 Hl DA 2 ua~uT‘n UMM 29 AIDE
Tnuauatnutwanuannaﬂlunuxnaanan 2/33 MuARTY 30/11/33 aai1na1nu1¢1au1n Bang's Pipette
AHAANUMLERNTETN 0,08, 0. 04, 0.02, 0.01 4. ATNAAY auntnanunnnanluﬂuuauntuunqluzsu dilution taz
1 wuA fushou a3 s i A
. nwuua?auaw«uunaaeanﬁn1ﬂaﬁn1unﬂuuannqluanunnnanlunu Swia dak e Tinmy 8 v
——p hmﬂmmwsqmmw Manwhmummmnﬂuwuumwmmmmwwmmwu
xﬁH1ﬂUﬂ?1nﬁﬂﬁU1ﬂR1ﬁﬂ1n
11nﬂ111qn 1 daT 2 mMamaaY Negative,Suspicious,Positive 1ﬁua1uunn514nun#a1una s Plate
Agglutination Test, Tube Agglutination Test European Udc Tube Aggultination Test USDA UAcN131Y
Th RaTa00 T HR a0 100 68 #2079 Wanumun A8 European Az USDA YW 62 F0E1e WA NN
{ dilution 1M & AIDETY

CrY

11nn111u?autﬁau35n11a111aau11au111a1aia1ui§u1a 1MW €8 1241y TAEID Plate Agglutination
Test, Tube Agglutination Test ﬁ1u1un54u71lUHu URY Tube Agglutination Test ANBIRY Hlﬁﬂnta N1
MATI3Rou1AY Tube Agglut1nat10n Yestawuaanaq ﬂlaaann uni.Wuﬂﬁﬁ1n1alan1a1411n1nnaduﬁ1xUHulanuaH
ﬁa'hn*mumnu‘mnaaaun\mnn 68 AI2HIY 1z NEY 6 AIDHTMNTD 8% lmuu n'lnamﬂm A2t nﬂmnu Audn
62 MIE 13D 92% uu 1Mnaunqﬁ1ula1ﬁn1nln1nu ua~n1n1u1alaﬂ1na1anu MY 1 dilution 1ua¢11nn11uaﬁ
uaualHuﬂuannaauuannanluuuTuuanﬂun1 Taﬂvauau ﬁtnaatn 1uu10na.n1n U1.ﬂuﬂn111nuaqa11luuu nnauuﬂaaa
uanTﬂaa?uuaiuu 1naﬁuaiwnn11nﬁanqn1qu U9=NAUAUL 2AAITD19DVEDY World Health 0rgan1zatxon 4ast andT
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Plate Agg.Test Tube Agg.Test European Tube Agg.Test USDA
Reaction at Diagnosis Reaction at  Diagnosis  Reaction at  Diagnosis
dilution of dilution of dilution of

33 i Negative Negative Negative
57 + Negative Negative 0 Negativé
172 + Negative 25 iu Negative 25 iu Negative
59 + Negative 25 iu Negative 25 iu Negative
31 + Negative 25 iu Negative 25 iu Negative
34 + Negative 25 iu Negative 25 iu Negative
35 + Negative 25 iu Negative 25 iu Negative
36 + Negative 25 iu Negative 25 iu Negative
37 +4 Suspicious 50 iu Suspicious 50 iu Suspicious
55 ++ Suspicious 50 iu Suspicious 50 iu Suspicious
120 ++ Suspicious 50 iu Suspicious 50 iu Suspicious
*30 ++1 Suspicious 50 iu Suspicious 25 iu Negative
29 ++1i Suspicious 50 iu Suspicious 50 iu Suspicious
23 +++ Positive 100 iu Positive 100 iu Positive
341 +++ Positive 100 iu Positive 100 iu Positive
60 +++ Positive 100 iu Positive 100 iu Positive
24 +++ Positive 100 iu Positive 100 iu Positive
27 ++4+ Positive 100 iu Positive 100 iu Positive
22 +++i Positive 200 iu Positive 200 iu Positive
¥26  +++i Positive 200 iu Positive 100 iu Positive
*347  ++++ Positive 200 iu Positive 100 iu Positive
21 | #++4 Positive 200 iu Positive 200 iu Positive
25  ++++ Positive 200 iu Positive 200 iu Positive
28 4441 Positive 200 iu Positive 200 iu Positive
-590 ++++ Positive 200 iu Positive 200 iu Positive
20 d+++ Positive 800 iu Positive 800 iu Posgitive
4+t Positive 800 iu Positive 800 iu Positive
600 ++++ Positive 800 iu Positive 800 iu Positive
19 ++++ Positive 800 iu Positive 800 iu Positive




J.Vet.Biol.Vol.2 No.!l 7

SN 2

Plate Agg. Tegt W8Tube Agg.Test European W8Tube Agg.Test USDA

Action at Diagnosis Reaction at Diagnosis  Reaction at Diagnosis
dilution of dilution of dilution of
49 - Negative 0 Negative 0 Negative
48 - Negative 0 Negative 0 Negative
45 i Negative 0 Negative 0 Negative
42 + Negative 0 Negative 0 Negative
38 + Negative 0 Negative 0 Negative
37 + Negative 0 Negative 0 Negative
36 + Negative 0 Negative 0 Negative
35 + Negative 0 Negative 0 Negative
34 + Negative 0 Negative 0 Negative
32 + Negative 0 Negative 0 Negative
31 + Negative 25 iu Negative 25 iu Negative
29 ++41 Suspicious 50 in Suspicious 50 iu Suspicious
Lo ++1i Suspicious 50 iu Suspicious 50 iu Suspicious
24 +++ Positive 100 iu Positive 100 iu  Positive
41  +++4 Positive 100 iu Positive 100 iu Positive
23 +++ Positive 100 iw Positive 100 in  Positive
2 444+ Positive 100 iu Positive 100 iu Positive
28 +++i Positive 200 iu Positive 200 iu  Positive
922 +++i Positive 200 iu Positive 200 iu  Positive
21  +++i1 Positive 200 iu Positive 200 iu Positive
15  ++++ Positive 200 iu Positive 200 iu Positive
12 +444 Positive 200 iu Positive 200 iu Positive
3+ttt Positive 200 iu Positive 200 iu Positive
*¥*¥18  ++++ Positive 800 iu Positive 400 iu Positive
20 ++++ Positive 800 iu Positive 800 iu Positive
14  ++++ Positive 800 iu Positive 800 iu  Positive
9 ++++ Positive 800 iun Positive 800 iu Positive
8  ++++ Positive 800 iu Positive 800 iu Positive
4 444 Positive 800 iu Positive 800 iu Positive
1 ++++ Positive 800 iu Positive 800 iu Positive
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MM 2 (RD)

»

Plate Agg. Test HRTube Agg.Test European WTube Agg.Test USD;

Action at Diagnosis Reaction at Diagnosis  Reaction at Diagnomis
dilution of dilution of dilution of
600 ++++ Positive 800 iu Positive 800 iu Positive
6 ++++ Positive 800 iu Pogitive 800 iu Positive
T ++4+ Positive 1600 iu Positive 1600 iu Positive
10  +H++ Positive 1600 in Positive 1600 iu Positive

16 ++++ Positive 1600 iu Positive 1600 iu Positive

17  ++++ Positive 1600 iu Positive 1600 iu Positive

*%X19  ++++ Positive 1600 1iu Positive 1600 iu Positive

5 4++++ Positive 3200 iu Positive 1600 iu Positive

*X13  ++++ Positive 3200 iu Positive 1600 iu Positive
LANENSANEN

Alton 6.G., Jones.lois. M & Pietz, D.E.(1975). Laboratory Tecniques In Brucellesis.World Organ-
ization Monograph Series No. 55:77- 86.
Pietz, D.E. Angus, R.D., Method for The Production of Brucella Abortus Strain 1119-3 Tube

Agglutination test Antigen. SL Diagnosis Reagent Production guide No. R-03.
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KEEPING QUALITY OF FOWL POX VACCINE IN DIFFERENT TEMPERTURES
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ABSTRACT
Infectivity of live fowl pox vaccine was determined after long storage at different
temperature. Number of infectious virus decreased rapidly at high temperature. Storage of
the fowl pox vaccine both at room temperature and in the incubator at 37¢C.caused significant
reduction of the infsctious virus (p < 0.001) as well as vaccine efficiency. Less lass of
efficiency and infectious virus occured when the vaccine was kept at low temperature (5°C.,

-209C, and -409C.)
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309 pock WIWNTINAY  UASUARTEL ATBNUA LA BHATHIA W 1000 10U WM 10 WA tnuanu1au1uaununwanqanwu
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Table 1 Keeping fowl pox vaccine in the room temperature (28°-30°C.)

(*p<0.01 **xp<0.001)

challenged

T T 1
| | !
! | Duration (days) |
| | |
1 Ir; T T T T T T T T T {
| | | | | | | J | | | |
| | 0 | a: 1 T | 10 | M 2% | 301 45 &) 85 |
\ | | | | | I | ! I | |
— T f + ¥ ; T . + t i i
\ | | | ! | | | | i | |
| Virus titer { 65| 7.58} 7.50] 7.44| 7.38|6.59*) 6.45|5.76%=| 4,90 4.36|
| | | | | | | | | | | |
f e 4 } } 1 + + - } - !
| | | | ! i | | i | | |
| log 10EID50/ml. 1#0.181+0.03{20.05)|+0.22)+0.19|+0.25}1 4]+ 3 {£0.571£0.14|
| | o) | | | | | | | | |
t 4 { $ t + + + } } } {
| ! | | ! | | | ] | | |
| Chickens showed | { { | ] i | ] | | |
| | | | i | | | | | | |
| "takes"after 110/1010/10/10/10)10/10|10/10|10/20110/10| 9/10 | 9/10} 8/10]|
| ! | | | | | | } | |
| vaccination - | { | I | | { | | | |
| | | | } | | | | | | |
} ~ } } t } + + t 1 T {
| | | | | | ! | ! | | |
| Chickens showed | | | { | } } | { | |
| | | | | | J | | | 3 %4 [
| the lesions after [l ) o st » Sl |y sy (o B R « Vit o VR el Gl + i 1 St © s s 7 0 1
| | | | | | | | | | | |
| | | | | | } | | | | |
| | | | | | | | | | | |
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Keeping fowl pox vaccine in the incubator (37°C.).*p<0.01

Table 2
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Keeping Fowl pox vaccine in the
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Figure 1 keeping quality of fowl pox vaccine
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COMPARATIVE PATHOLOGICAL STUDIES ON PIG LESIONS IN NATURAL INFECTE]
AND INOCULATED WITH SWINE FEVER VIRULENT STRAIN

UAlH JunsusLES:

; Busanee Chanprase)

ABSTRACT

51 Natural infected swine fever pigs were examined histopathologically. These pigs were
submitted to National Animal Health and Production duringl986-1989.The animal ages were ranging
from 2weeks to émonths and the lesions were divided according to lesion in brain into 3 groups.
Mild lesion cases, there were swelling and increasing of endothelial cells, a few perivascular
cuffing were found in mild deqree. Moderate lesion cases, there were typical perivascular cuf-
fing and a few small nodular of glia cell proliferation. Severe lesion cases, 2-3 layers of
perivascular cuffing and small nodular of glia cells proliferation were seen.

There were only 2 out of 40 pigs found necratic .chékged in spleen compared with
experimentally injected of virulent strain 104-103 MLD all 5 pigs showed necrotic changes.
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Table 1 Degree of Lesions and Relations between Encephalitic and Meningeal Lesions

Degree of lesion Lesions in CNS Number of cases

Severe ML stronger than EL 4

(24 cases) ML and EL equivalent 20
glia cell proliferation 19

Moderate ML weaker than EL 8
(16 cases) glia cell proliferation TL
Slight ML stronger than EL 2
(11 cases) glia cell proliferation 2

CNS: central nervous system, E]l : encephalitic lesions, ML : meningeal lesions
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Table 2The relation of appearance and severity of main lesion in the central nervous system
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Remarks : Result from 51 natural cases of swine fever (+++ Severest, ++ Severe, + Moderate,

+ Slight, - Normal)
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Fig 2 Perivascular cell infiltration and

thickening of vascular cell.

Fig 3 Meningeal cell infiltration and Fig 4 Glial proliferation.

congestion in blood vessel.
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Fig 5 Proliferation cell in chloroid plexus. Fig 6 Perivascular cell infiltration in
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Fig 7 Bleeding of interstitial in kidney. Fig 8 Swelling of kupffer’'s stellate cells.
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Keeping quality of the Infectious Bronchitis Vaccine
in different temperature
wumn Tuwaasyl nssam Isumal
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ABSTRACT
Infectivity of live the Infectious Bronchitis Vaccine was determined after long storage at
different temperature.Number of infectious virus decreased progressively when kept at room temp-
erature and incubator at 379C.It is statistically significant different(p<0.001)when the vaccine
was kept at room temperature forSdays and 37°C.for3days.At the colder storage(59C,-209C,-40°C.),
number of infectiocus virus slightly decrease.Vaccine efficiency is also correlated to number of
the virus.
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SWINE CEREBROSPINAL ANGIOPATHY
vl fimsuszads i bdnm

Busanee Chanprasert Masashi Moriwaki

ABSTRACT
7 Pseudorabies suspected pigs were submitted to National Animal Health and Production
Institute for diagnesis. Those pigs showed diarroea, circling spasms and convulsion. No
macroscopic changes were examined. Histopathological examination showed wide spread damage to
blood vessels of central nervous system. The vascular lesions were degenerative and there
were necrotic changes of the vessel walls. Many vessels were surrounded by zone of droplet
varying in diameter which showed periodic acid-schift-positive eosinophilic droplet. Deayelin-

ation and malacia were found in pons and midbrain.
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proliferation and infiltration of

adventitial layer

Fig 2

Cerebral blood vessel wit fibrinoid

necrosis

Fig 3 Meningeal vessels with very thick

nedial wall
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Fig 5 Focal demyelination in brain stem
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Fig 7 Focal malacia in midbrain with

glitter cells proliferation

Fig 4

Fig 6

Fig 8

Cerebral blood vessel with considerable

adventitial infiltration of round cells

Severe vascular lesions hyaline degenera-
tion of arterial wall with perivascular
eosinophilic droplets in brain stem (PAS

staining)
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Axon swelling and proliferation of micro-
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CEREBRAIL TRYPANOSOMIASIS IN

CATTLE DUE TO NATURAL TRYPANOSOMA

EVANST INFECTION¥*

Kukiet Suwanlak,! Nopporn Sarataphan,! Darune Tantasuvanl

. ABSTRACT

Two cases from 12 8rahman cross-bred cattle farms in Tumbol HNagno, Amphoe Muang and one
farm 1n Amphoe Namnaa, Phetchabun province,Thailand, were studied with parasitological metheds.
One to twenty cattle in each farm died during October, 1988 to February,1989. Forty-two from
five hundred and thirty animals died with nervous symptoms including circling,exciting, jumping,
aggressive,lateral-recumbency, convulsion and death.T. evansi were isolated from the brains of
both cases with mouse inoculation test. Serum samples from animals were examined using the
indirect fluorescent antibody test (IFAT) for trypanosomiasis (Trypanosoma evansi). It was
concluded that the cases of cerebral trypanosomiasis in cattle were only occured in early
infection or outbreak of the disease in each fars. Parasitological and serodiagnostic tests say
therefore have a place in future programmes for surveillance and control of T. evansi infection
in cattle.

INTRODUCTION

T.evansi epidemics tend to involve different animal hosts e.g. camels, horses,donkeys,deqs
cattle,buffaloes,sheep,goats and pigs in different parts of the world e.q.Indochina,Soviet,Af-
rica,Central and South America. Susceptibility of domestic animals to infection with T.evansi
depend on the species of animals,season ( Mahmoud and Gray,1980 ). An outbreak of the disease
caused by T.evansi in dairy cattle in Chiangmai province, Thailand during June to Septesber
1986, Seven of the pregnant cows abarted, 6 calves too early and live calves had low birth
weight.The milking cows decreased milk yield suddenly without any notable symptoas except high
fever(Trisanarom et al,1987). Trypanosomiasis is one of the most serious parasitic diseases
in wide range of animals. Surveillance of the desease was done by our institute since 1987,
In this study demonstrates the nervous symptoms in cattle due to natural T.evansi infection.

Parasitological and serodiagnostic tests were studied under field cases.

MATERIALS AND METHODS
Epidemiology
The case studies were carried out from 13 cattle farms in Tumbol Nagno, Amphoe Muang,

(farm no.1-12) and Amphoe Namnao (farm no.l13), Phetchabun province,Thailand during October,

*Ynder the Thai-Japanese technical cooperation

1pivision of Diseases Control Dept. of Livestock Developement Bangkok Thailand
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1988 tofebruary, 1989. Forty-two from 530 Brahman-cross bred cattle died during the late
period of ralny season qith nervous symptoms including circling,exciting, jumping,aggressive,
lateral recumbency, convulsion and death. Prevalence of the T, evansi infection was observed
in 2 farms,(farm no.l and no.4) on 7 November and 20 December 1988 respectively. Sixteen and 23
blood samples were collected froa adult female animals from the two farms.
Sample.collection
Blood
Blood samples were collected from the jugular vein into ethylene-diamine-tetra-
acetic acid disodium salt (EDTA) vacuum tubes.Plasma samples were separated and kept -109C.for
detection of antibodies to 7. evansi wusing the indirect fluorescent antibody test (IFAT).
Brain
Brains of two cows (no.40! and na.1301) with nervous signs from fare no.4 and no.i3 were
resoved from the skulls and separated indifferent parts e.g.cerebral, cerebellum, pons,
spinal cord,and cerebrospinal fluid (CSF).The brain impression smears were stained with Giemsa.
Tabanid flies
Six tabanid flies which fed on the cow no. 130! were collected and the gut contents smear
were stained with Giemsa.
Sample examination
Parasitological tests
Wet preparation
Fresh whole bloods were dropped on glass slides and cover with coverslips. 7. evansi
were detected with field light microscope at 100-400 magnification.
Woo’s method
Packed cell volume (PCV) were estimated inmediately from the blood samples.T.evansi could
be detected at the area between plasma and buffy coats in microhaematocrit capillary tubes
(8%) with light microscope at 100-200 magnification (Woo and Rogers, 1974).
Blood films
The thick and thin blood films were stained with Giemsa and examined for T. evansi.
Mouse inoculation test
Cne ml of the whole blood were infected intraperitoneally into mice. About two grams
of the brain were blended with P8S and antibiotics ##% in motar.l ml of the inoculuns were also
injected intraperitoneally into mice.l. evansi were detected every two days for one month from

the tall tip blood.

4% Blu.-tip, Monojet Scientific, Divisicn of Sherwood Medical, Louls M.D. USA., #8% Penicillin
Dehydrostreptomycin a SIGMA, Chemical Company, P.0. 80X 14508,st. Louis,Mo 63178 USA.
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Serological test
IFAT ;

The indirect fluorescent antibody test (IFAT) was used to detect the specific anti-
body to T. evansi. Briefly, 7. evansi antigen slides (prepared from mouse infected blood
with 7. evansi from cow no.401) were allowed to air dry. The slides were fixed in acetone for
10 minutes at 49C. and allowed to air dry. The slides were wrapped with aluminium foils and
stored frozen at -70°C. until used. Plasma samples were then serially diluted in phosphate
buffered saline solution (PBS) pH 7.2, beginning with a dilution of1:40. Xnown positive and
negative sera were selected as controls. After diluted sera were placed in squares scores
on the antigen slides, the reactants were incubated in a humidified chamber at 379C.for 30
minutes. Slides were then rinsed in tap water and three of 5- minute washes in PBS,and air
dry. The 1ncubation-wash cycle was repeated after placement of fluoresce 1n isothiocyanate
conjugated rabbit anti-bovine Ig6 = (diluted 1:100 in PBS) onto the antigent -antibody
reaction areas. Finally, the slides were mounted with 50/50 v/v glycerol/PBS and examined with
a hmicroscope equipped with an ultraviolet light source for determination of specific
parasites fluorescence. Sera which qave a fluorescence at a dilution of | : 40 or nmore

were regarded as positive for trypanosomiasis.

RESULTS

One to twenty cattle in 13 farms died with nervous symptoms during October 1988 to
February 1989. These outbreaks occured during the late period of rainy season.It was found that
forty-two (7.9%) of 1 to 5-year-old cattle from all of these farms (530 cattles) died at early
putbreaks in each farms.A summary of the fatality of the disease is shown in Table 1,

The first outbreaks of the disease occured in farm no.l. 8lood samples of the animals in
farm no. 1 were collected about one month after 20 animals died.One of 48 cattle in farm no.4
(no0.401) was sick with lateral recumbency and convulsion on the same day of the blood samples
collection. The detection of 7. evansi infection with various methods 1is shown in Table 2.
Prevalence of T. evansi infection in farm no.l and no.4 were 100% and 39.1% respectively
by serological test (IFAT). frequency of anti-T. evansi IFA titers of the animals is
illustrated in Fig. 4.

In Table 3, T. evansl were detected from cow no.401 and 1301 with all methods of the
parasitological test while anti-T. evansi IFA titers were negative and weak positive
respectively. It revealed that early infection was occured. The detection of 7. evansi from
whole blood brain with brain impression smear and mouse inoculation in cow no.401 and ne.1301
1s shown in Table 4.

A nass of T. evansi in the brain impression smears of both cows is shown in fig.2. All

of six gut content smears were positive to T. evansi. Viability of T. evansi in EDTA blood
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Table 1 Number of cattle died with nervous symptoms from 13 farms

in Phetchabun prov}nce,Thailand during October 1988 to Februaryl989.

Farm no. No. of cattle No. of death (Head)

no
o

80

5
40
48
50
40
30
50
20
30
40
47
50

@ b =3 Ox OF i o B b=

=
(= S ]
DN = WORN W W L R

=
w

530 42 (7.9%)

Table 2 Summary of T. evansi detection with various test from

Farm no.l and no.4

Methods Farm no. 1 Farm no. 4
No. of tests No. of pos. (%)
No. of tests No. of pos.(X)

Parasitological tests

Wet prep. 16 1 (6.3%) 23 TR C418%)
Woo's 16 7 (43.8%) 23 1-¢4.3%)
B1.smear 16 7 (43.8%) 23 1 (4.3%)
Mouse inoc. 16 16 (100%) 8 3{37.08%)
Serological test

IFAT 16 16 (100%) 23 9 (39.1%)
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Table 3 T. evansi were detected with various tests from 2 cows in

Farm no. 1 and no. 13

Cow no. PCV (%) Wet prep. Woo's Bl.smear Mouse inoc. IFA titers

401 26 +++4 ++++ ++++ + <1:40

1301 26 +++4 ++++ ++++ + 1:40

Table 4 T. evansi were detected from the whole blood, brain with

smears and mouse inoculation tests in 2 cows.

Specimen Cow no. 401 Cow no. 1301
Smears Mouse inoc. Smears Mouse inoc.

Whole blood ++4+4 +4+++ (4) ++++ ++++ (3)
Cerebrum ++ ++++ (8) + ++++ (9)
Cerebellum + ++++ (7) + ++++ (9)
Pons + ++++ (7) + ++++ (12)
Spinal cord + ++++ (9) - -
CSF + nd nd
( ) = mice died after inoculation (days)

nd = not done

% b : T T ;i y T
98¢ 1000 1029 104°

= 20°
MYANMAR

Chiangmai
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Figl Map of Thailand and Phetchabun province.Numbers are coresponded to the number in table !
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and the brain tissues were tested with mouse inoculation test within 1/2, 24 and 30 hours
after the animals were killed. T. evansi could be isolated within 24 hours in the blood and

1/2 hour 1in the brain tissues under 4°C.

DISCUSSION

This paper would be the first report of cerebral trypanosomiasis due to natural 7. evansi
infection in cattle. Although, Malik and Mahmoud (1978) confirms the T. evansi infection in
cattle may act as reservoir hosts. Hoerchner (1989) described similary that T, evansi ise-
lated from buffaloes in Northeast Thailand were used to infect goat and cattle experimentally.
All goats died 70-75 days after infection displaying the classical symptoms of an acute
cerebral trypanosomiasis.The infected bovines controled the infection nuch better over an
observation period of 6 months. Altnbugh several parasitaemic peaks, a slight anaemia and
retardation of weight gain were observed. More serveral clinical symptoms did not occured
These findings revealed that catlle can serve as reservoir host. In our studies revealed that
garly outbreaks of the disease in the farm which seronegative to T. evansi antibodies could
cause severe loss of economy. Then, mild clinical sign and high parasitaemic peaks of 7. evansi
still occured in the farms without treatment.These situations are harmful to spread out the
disease by blood sucking _flies especially tabanid flies during rainy season. Parasite-
logical and serological tests are importance tools to know the status of the farm about
T. evansi infection. The sensitivity of the Woo's method were 43.75% less than 100% in mouse
inoculation test during the outbreaks of the disease. Woo and Rogers (1974) reported that
their method detected 85% of the trypanosome present in each capillary blood samples. In our
studies mouse inoculation test and IFA test are closely related results during the outbreaks.

T. evansi in the brain and seronegative or low antibody titers revealed that early
infection occured in each farm. Cerebral trypanosomiasis should be diagnosed immediately after
animals died with the parasitological test. Abortion case was a second problem in all of these

tarms. The next report will be abortion cases in these farms.
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Fig.2a . Fig.2b

Fig.2 A mass of T.evansi in the brain smears,Glemsa's stain

(Fig.2a = magnificarion x 400,-Fig.2b = magnification x 1000)

"y
[}

flagelilum,K=Kinetoplst,NP=Nucleus of parasites,NL=Nucleus

of leukocytes

Fig.3a Fig.3b

Fig.3 T.evansi in the blood smears of cow no. 1301, Giemsa's stain

magnification x 1000 (Fig.3a = Thick smear, Fig.3b = Thin smear)




34 J.Vet.810l.V0l.2 No.!

£204804 ©0O

=102404 ©

<

- 5120+ @)

9l 25604 %

(g3}

> 12804 oo0o0O XX

T 8407 - XX X

5;, A704- OO0 X

= 1604 ©0O X

9] .

it X

2 -

T 40 @)

@

T <401 B e B S B e o 7
Farm no.l Farm no.4

.Fig.4. Frequency of reciprocal anti-T.evansi IFA titers from the

cattle in 2 farms .

REFERENCES

Hoerchner, F. 1989. International seminar on animal health and Production services for
village livestock,Khon Kaen, Thailand, August 2-9 : é7-71.

Mahmoud, M.M. and Gray, A.R. 1980. Trypanosomiasis due to Trypanosoma evansi (steel,
1885) 8albaini, 1888. A review of recent research tropical animal health production, 12 :
35-47. 7

Malik, K.H. and Mamoud, M.M. 1988. Sudan Journal of Veterinary Science and Animal Husbandry,
19, & 47=51

Trisanarom, A.,Markmee, S. and ped-ugsorn, C. 1978. Trypanosoma evansi infection in Chiangmai
dairy cattle.Abstracts of the 6'0 Annual Livestock conference Department of Livestock
Development, May 18-20.

Woo, P.T.K. and Rogers, D.J. 1974. Transections of the Royal Society of_Tropical Medicine and

Hygiene, 68 : 319-326.




n1sasa3itsanlsainuasz i das
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THE ENZYME LINKED IMMUNOSORBENT ASSAY
FOR FOOT AND MOUTH DISEASE DIAGNOSIS
upy Aamul T8 Suassnnml suimi udal
Ab Kongthon Wilai Linchongsubongkoch Thanarat Janukit

ABSTRACT

A total of 437 epithelial tissue samples were examamined for the presence of fool and
mouth disease virus by complement fixation (CF)test, enzyme-linked immunosorbent assay (ELISA)
and by virus isolation in baby hamster kidney or fetal lamb lung cell cultures. The positive
results were 329 samples (75.29%), 324 samples (74.14%) and 320 samples (73.23%) by CF, ELISA
and virus isolation respectively. Number of samples gave positive results to the three tests
was 266 (60.9%) whereas that gave negative to all tests was 67 (15.3%). Samples showing
positive to one or two tests were 104 (23.8%).

The CF test detected viral antigen in 284 (89.0%) of 319 virus-positive samples,
whereas the ELISA detected in 281 (86.5%) of the specimens. Simultaneous application of

the three tests increased positive results to 84.7%.

UNARLD

nanﬁ1n1113i15&11auwnua:151!3321&835 corplement fixation (CF),enzyme-linked immunosorbent
assay (ELISA) ua~n11uuntgalﬁ§31ulﬂa§ baby hamster kidney u§a fetal laab lung VW 437 AIDH
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330 984 16 Tuaas s ELISA THuauan 281 (86.5%) wawam 325 AIoH nwline 3 38 1 Namamaneiiaa e
Tuwsay 9w i:1aua£nnnuluu 84.7%
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dilution #miulelun1mAADLAIEIE ELISA
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AISIN 1 wamMsAsIauen e hsalsennuas L i lorTee3s cF, ELISA uaswa
v E 73
MISUEN L T11L TR LW LRBN

Virus isolation Number of
Positive Negative Specimens
CF 437
Positive 284 45
Negative 35 78
ELISA 437
Positive 281 43
Negative 44 69

v § 7
1SN 2 LUSHULRBUNANISAS 233 MUt 18 1258A835 CF URs ELISA

CF test
Positive Negative
ELISA
Positive 303 21
Negative 26 87
SN 3 HANSNAFBUNLANAINNY
Test results Virus isolation
Positive Negative
CF ELISA
Positive Positive (266) 3
Positive Negative 18 8 -
Negative Positive 15

Negative Negative 20 (67)
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2824 primary bovine thyroid cell 1Al My 708 aquu mlf BHK win FLL ﬁuluu cell line i Wy
11uﬂ11u111n1 " M primary cell uaﬂ~a1nua.launw?niwuuavn11n111ﬁ primary cell line 310 N13En
'MMMmmmhmmwmmuﬁMmemmumWhMmmmwmmmmwmmmw
Iuaﬁwvl1n1aln ua.n111aanu11aaun?uaﬂuu TunawuanTaaﬁn1~1auu 5 Tindald el wavaos JRnusznIamiy
nﬂqnwxuunxnn111ana nﬁﬂunw1a1111u1auisaluunuunnxuualu%wnnw11&uq CF WAz ELISA UAI a-nuu1a11nn11nn
A0uRS FIETORIARRAIN CF LA ELISA uﬂuﬂnlualava?ulnaaluwzlau¢lﬂnc 20 Fae fue Brlee 3 36
fgnn nvarmadieay TamisTA 370 A (AT 3 ) nﬁalnwnu 84.7% 10 CF UAc ELISA WA false
nwnwewﬁua13ﬂﬁwmwwumnmwmnmwmwmhvrnmmmvmnmmnwm mwm
LHHI0M AURI2E T TR AN nngswen\xua false negative % arvaliannlagds of wia ELISA AR Feee
y i I0KAn 19 IHaE 1A 1AT 28 T12W | wTIzHANT TN 10DV 1L 131 LNBEATY 2 TN WANIINATTHAADUATY CF WD
ELISA U1 ATURIBETN false positive T 45 UAz 43 Fas e A ARl huRaa I lutsHE R eI
menwmwﬁ%mumn&nmhmmmm%mmmrmmmwhwmmmmﬁmn
1auanqn11n7uauua.znua1aéquala

aﬁuuaa a1t cr a11111uun1nn111311nu1nua~1n1xunu #918 Tauan luR2n1138 €LISa MavelEmaein
X124 9 M nﬂTnlun111uan111uiaaiaaaanu Qunwﬁuauniﬁv 9 0maeliis CF naw a1uanau141nun1nuaauaa
crm%mmuuammwmwhmmwmwumnWMmemm wavaNLEn 125 w0l
MTIHAEHL NUTUATS laaa BHK uax FLL ﬁQlUu cell line uﬂ11n111ﬂalnﬂenu primary bovine thyroid cell
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PREPARATION OF OIL ADJUVANT FOOT AND MOUTH DISEASE VACCINE
: TYPE O FOR PIG
5 Sugedimil Wams unsiaul

Wacharee Sinsuwonkwat Pichit Makarasen

ABSTRACT

The comparison between aqueous vaccine and oil emulsion vaccine for pigs has been
done at the FMD center, Pakchong,Nakhonratchasima Thailand. The purpose 1is to improve
vaccine quality. The results of the experiments shown that the oil emulsion vaccine which used
Montanide ISASO and Montanide ISA70 were better than the aqueous vaccine (Aluminum-Saponin
vaccing), because of using the amount of antigen per dose smaller than aqueous vaccine. The
agueous vaccine must have the antigen = 12.45 _snugm of 40 S per dose for 100% protection
rate, but oil enmulsion vaccine have only 1.99 to 7.30 ugm of 140 S per dose for 100%
protection rate in both wvaccine which using Montanide ISAS0 and Montanide ISA70 and

both concentrated and non-concentrated virus,

UNARLD |

n11naaaquaavﬁauiﬂnn1nua.1nWLLaﬂInuTaqnwnauuuaavaﬁuiﬁsuwnun LY DY UINEAY HATTAN iuﬁia
urmmuma»mnmemmnmnMuquaa NN MARINNUIINGII ANAR NATIRD JRDUMHARLLY oi)
enulisicn vaccxne T'Tﬁuaﬂuiﬂﬂ1ﬁﬂn1’1ﬁ§unhﬂauuu aqueous vaccine {Aluminium - Saponin vaccine)
MA17R TRTNANAALLY aqueous vaccine 1:Aael anzigen v 12. 65‘/ugm (1405) AlAa iwi-lnuag ul1m
1005 UA oil emulsion vaccine MWy 1,99- 7,37 nom (1405) #a 1A nTuuaa wuau.1n 100% 1 fufiv 1¢w\
oil emulsion vaccine ﬂTﬂ Montanide 15450 Rt Montanide ISA70 w»uuu concentratediar non- con-

trated virus niwuaauiﬂﬁ 100% kuuﬂaq?nlnu11n1uan.ﬁnuiﬂﬂuwnua.lnwxuaﬂ1nuiaan1uuu 0il emulsion
vaccine na*ﬂwuw1nuaa1eau1au1nn11uaauLu agqueous vaccine (ﬁuuaa?uuaiuu) uae 1nuaa71unu11naun1w
guiﬁﬁiaaw:u[unnwlaaaatuaqa10tﬂan

‘ i) '

r TAEu 19AUIMLAL 1L ﬁnﬁlnﬁﬁaaﬂ' ﬁuﬁaiauﬁuﬁi1auwnua~'ﬁ1tﬁaﬁ 1NEaY HATIIEANT diiuu uaaTﬁn.a:*
152 1797R8 BEI uﬁvﬂﬂnuluﬁdlﬁﬂﬂﬂnlﬂﬂi|ﬂlUUUﬂﬂ?u7u% (Makarasen. P, Sinsuwonkwat, 2, 1986) ﬁqua

v

TumanTag gy ~Tua‘145 .1ﬂ'“an .aluatnwnaﬂvnéﬂ‘ﬁ Afvnauavdt aw (1294) Tunﬁﬁuiﬁuiuuwniuiz

h

auwanu 24 lAR
nmwmmﬁwummwmnnmmwﬁaﬁmhwmmﬂwmmmﬂWWMﬂWMWﬂ

:wﬁ?ﬁ%ﬁ%uTiaaﬂuﬁu?%nTaa Themswava w (1292) Tude d e ua-aq1n911uﬁn11ﬂlﬂu1uuuann15 (p.

Auge de Mello, et al, 1978)
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i lwa1uun11U1UU14aan1nnnawazu11nu1nua~|nwnuau 1qlnnﬁnwvnaaaauaavﬂauisauwnua~tﬁwlxualnﬁ
Taan1uuu 0il emulsion Tnatﬂﬁau1nsu1-ﬂ‘1q1ﬁﬁunuaauuuunanuaaauﬂnaanuTauTﬁ oil 2 R A2 Montanide
15450 (seppic) Uds Hontan1de ISA70 (seppic) uaniwnu Bl LB FEYEMI M RERIATRUNR  uuuTana 1R
(mmnwhnmwrnﬁmmmww oil enulsion ﬂﬂﬁumwnumﬂmww

mmmwmeMﬂm1WanmmmMMWMMWLMmemmmmmmmm
wan 1y annqaqxuunwﬁﬂaaauvw oil AlARx UNRY adjuvant awSuSaTy JaRUInLAz o o TAAnT AR

SNHE L TEERELRE
BUNSa
1. ARIMRADY - TR 1-2 1u |
- ANTAMKAND Y llﬂﬂuﬁ14 ﬁ41ﬂ1un11n111ua1111uuuaulauanani1nu1nua L names Tnd
25 Lsas M 58a BHK21Cy3 monclayer 5¢1N1 + 1878 Rolling cell culture method
T4 - Seed virus Wnlaxalnuiagn1 (0PN BHK Tms)

I % 4
- Seed Challenge 1ﬂ111ﬁ1ﬁﬂ15qn7 (0PN-Py14)

Ca

¢. Mineral oil 1f - Montanide 15450 {Seppic)
- Montanide ISAT0 (Seppic)

msiasen1sd

ia1ud‘11alnu7aan1 TheuY Seed virus for production X1 innoculated Tuxﬁ BHK21C13 monoia-
yer 3q1n1 TunwanuuuUﬂuwalﬁaa aanva Pyzina 1x109 1983/998 \HuanaaThde m.0.1. : 0.01 1% Mainte-
nance medla 500 1ﬂ/n1ﬂ 1ncubate ﬁ 370C, 18-24 ﬁ?Tu« WL AR CPE 95-100% M Harvest 111HﬂTF
unnuW111ﬁnlan1uU¢luu 2 AR

i1un 1 non-concentrated virus Tﬁauﬁn1uﬂunu chlorofcrm luﬂﬁ11ﬂ1u 0.5% V/v uuuax?uluﬂnuv
4ar, UaEdig 3 naTua (Moslet. U, et al) naqawnnuuﬁuwuuaauxﬁua1ﬂn 6000 *nutuwn W 30 WM LAY
ivuﬂ11van1a (suoﬂrnatant) M1 inactivate A4 BEI soln W 370,24 ﬁ?Tuq (Makarasen.P, et al, 1985)
W3R Snactivated uA1 luudn Duinduaa Ty

nmzmeMmesMmmmmMnnwmmmmmmmmNNWMﬂ6m
U/ WM 30 WM Ui 1aTan 8Ty nactivated Aay BEI saln W o30c. 2 naTuqnaciwnuuuﬁl et
inactivated uﬁ?lunﬁnﬁﬁ Concentrate 10 I ¥1 AIH Amicon Hollow fiber (Molecular weight cut off
100,000) T Concentrated T2 lu A% chlorofors 0.5% uuuauTHxnwnun s, inTuq e Rleke!
uuluuuuﬂra nnuannﬁvalnun1ua RITMITT €000 T0U/WIM WM 30 uwnann74 171an1aa1¢ann1uu (supernatant)

seunluden Duiadu xaweaaeealy  Vires Fluid wlannuuaau 1=ADUN INIATAINE antigen T fluid Tay

38 plaque forming unit (pfu), complement fixation unit (cfu) uar SRID (Single Radial Immunodif-
fusion)
nnsxﬁinuaﬂuu

fian 1 Aqueous vaccine Tagun 178200 1 LASAINh 2 wReINENTUALUNY Ade S anmRER Y 1
| AL UNIRTNLLY Aqueous vaceine 1q1uu1anun1nnﬂ1uu11uu (Makarasen. P, et al,1989) Azt %o s B
control UM TARD AT 1nnln1uula11uava~la1ﬁ1u LA
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f8R 2 oi) enulsion vaccine IamilSRAIM 1 uazAah 2 FHwBsRINmM ATEN I RIALRY 10
| A1H UNIRTHILY o1l emulsion vaccine (Auge’'de mello.P,et al,1978) Tas'lf 0il 2 1WA A Montanide
1SA50 GA: Montanide 1SA70 makanla%ANU oil WAYAINMAMLAT Y1 TIAWATY Homogenizer A11% 17 4000
S0/ 49C. 41N 15 WM WANRINNARL D IRINLA3: TR 0il adjuvant vaccine for type 0 pighim & L )

. Setumuanlags Montanide TSASO (ARIMNAN virus : oil = 50:50) 2 " A

e qauﬁaiwn non-concentrated virus
1 E gauﬁainn concentrated virus A
2. nturuaalanlY Montanide ISAT0 (NEWMMAY virus : oil = 30:70) 2 t i
i qau§a11ﬁ non-concentrated virus
i it qnuéaiwn concentrated virus
NSNARALAINURBANE (safety test) 2

{. sterility test lﬁunnxwaaaua1wnu§qnana@la?ﬁ Wae Tntunt ATu A lut Ae 60 oA nutrient
agar Uar thioglycolate braoth

2. inactivation test fuun11naaauluai a11uqu infective virus 1Hanaaﬂ131u Hﬁ411ﬂ 1nat‘-
ivated A7H €1 sol" UAT 1AEMY inactivated virus uwdquuEuaé BHKaiCis WIRRADIM 3 Aey 1naﬂan1u
304 13377 1TIAILUNR WID HAMIN cytopathic effect (CPE) 1 nAmuntal

3. inocuity test Tnunw15n5&iu“uanwgz17 (suckling mice) uaxdny

Tuamiay nanaﬁuxn1ﬁaqnnaa1a~ 0.1 H.8. TMW 16 A1 AD IRTMLARZINA aﬁiiutnqawn11qn5u WM

10 'I\. manmm ﬂﬂi"ﬁ?lﬂ

luan1 anvﬁnuta11an1wiq€1a: 10 4.7, UAZLTINUATRS 2 4.3, 104N 2 A7 ADIATNUARYINA Al ARDINTT
Uy (] & 1

-10 W | NBRTWATN IR Allergic Reaction WIDuARDINTTEDN TIALINUALL Wt Laktunda 1y
1
*¥
nwsnaaauauwugulsn (potency test)
wnaoy TABN110R RTULARE SR TuanTtRas 5 A1 uasimaranlnts 2 mr (lulAEATRTN)

v & a a v qve v v LT v ot o w 4
- IAINTWR aquecus vaccine 2R TV IARINMYAIAE S TT. AR 2 ATUHIAN 1 AURTH

-
- IRTMINA 0il emulsion vaccine BRI TINATMATAT 2 TT. | NHUAT AK?
DRt 4 SURTAMANTINIATARILAY (uuiwnaaﬁ1qaanﬂﬁ?u agueous vaccine) uﬂﬂn1naanuvﬂﬁunqnun Ty
i 1nn Tras a8 RAswHy (challenge) avu‘11n1nu*nan' 0PN-Py¢ MEMIR 300 PIDso (50% pig infective
dose) Tanai ¥ 1nu1nuuu111nnqtnwunnaeawunwunaa. 0.2 1.  URIDMHAKIITINGANNNY 7 T VINENAIAENY
:uaaznuﬁaawuqui1ﬁ
HANISNARDY
INHANTMARDINU ﬂ11ﬂﬂﬂﬂdﬂnﬁ1ﬁﬁu Tu ﬂn1 n#uuu aqueous vaccxne Uat o1l emulsion vaccine
uuhmmumhﬂmm 1005 | 84 AKITUNNIA U aqueous vaccine U rmﬂmunnmnmumm
12.65/ugm/cose UR 0il smulsion vaccine 3:lfUNna antigen LNEY 1.99-7. 30 ugn/dose ﬂ.naiiuﬂu.1ﬁ
Tﬁﬁl*ui§ﬁvﬁ& (Roudav 17Ty table 1) LA oil emulsion vaccine uﬂiﬂﬁﬁﬂ;ﬁlﬂﬁﬁ 2 aqueou= vaccine
Faviane 2 A aoa.1un71nan71n HONTINGL NIRRT AT wnuunnunawuiﬂﬂﬂ.qa LALENAZ2NN TH W1
e Montanide 15450 a~nﬂln1nﬂn1n11u141uu711nnua1unn~nﬁﬂauqua11Nuo 1-2 1un1~n131u uan.An*Tw

ChasuRraele 9 (RucaneTumreao 2)
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Tablel Show the results of SN titer (log) (average) of the experi-
mental animals (pigs) 4 weeks after vaccination (before challange)

and the protection rate after challenge

{

|
!

o]
Vaccine | Dose | Amount Average of |Prolection
| | | |
. | | of antigen|SN titer (log)| rate (X)
| | { f
| | 1408 |4 weeks after|
| | I |
| |(/pgn/dose)| vaccination |
| | | |
— : == +
| | | |
1.Aqueous vaccine (aluminium-Saponin | 5ml*| 12.65 { 2.0168 | 100
| { | |
vacc.) I | i |
| | | |
2.Non-concentrated antigen with ISA50 |2 ml|{ 2:33 | 2.2276 i 100
| | | |
vacc. | | ! ]
’ | | | |
3.Non-concentrated antigen with ISA70 |2 ml| 1.99 | 2.5684 | 100
| | | |
vacc. i { | |
| | | !
4,Concentrated antigen with ISA50 vacc.|2 ml| 7.30 | 1.9868 i 100
| I ! I
5.Concentrate antigen with ISA70 vacc. |2 ml| 4,38 | 1.4148 | 100
| | | |
{ . il o
* Bposter after first injection | week
ﬂﬁﬂuﬁ“1ﬂﬁim

11nuan11ﬂnananu711auu1nu7nan1nuaﬁuuuuu oil emulsion vaccine uu ?.Tnuaﬂn111ﬂﬁuuuu aqueous
vaccine nuaanuaiuunqui~lHulﬁiwnnn antigen A2 dose 10V aqueous  vaccine i mavlivwaenn el
381 ALY antigen AD dose 72V oil emulsion vaccine hq Montanide ISAS0 LAt Montanide ISA70 3:lf
e aqueous vaccine uaTnaawuauT1ﬁin1nu

aquuiqnnaﬁulavw nwﬁuan1aﬁu71ﬂu1nuavln11uaalnu T n7 Taramale oil emulsion U4 adjuvant
uu 1.Tnnaa11nnu1-a1ann71n11uaauuu aqueous vaccine (Alumlnlum saponin vaccine) 5n§c§qtﬁun11u1z
WEAUTNIE  antigen AN xﬂﬁw.nuannauennaﬂuuuu oil enulsion 1U%W8 antigen A dose W2y AmalH
awu11nu§ﬁ§a§ulwﬁ 1o anﬂlﬁuQunax§uu1n§uuav§ua~§nﬁnww€€1ﬂ

uaniwnu‘wnnwﬁnaaaququuanﬁiu\aan?ﬁ 0il Th nanfo i.lanninlanqnontanxd 1550 WAL Montanide
13470 nqni.uﬂuwxuu adjuvant 1un11uananﬁu11auwnua~lnwxuaalnu i an11nﬂnoaaqnuﬁ

NARNSSHUS=NH
W \ v a < v & ' a  agmt
ﬂﬂﬁﬂUNTZﬁIl?Tﬁﬂ1ﬂquﬂu1ﬂﬁ1ﬁﬁﬂﬂﬂﬂ7ﬂ7ﬂﬂu ﬁuﬂi’ﬂUWRQRZlﬂﬁlUﬂH ndas HATTIEANN nnnwunWauﬁauu:
1 L § | \
NW“R:ﬂ?ETHGWHﬂTQ 9 5711iﬂéiﬂlﬂﬂﬁﬂﬂ
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Table 2 Show the results of another test of the 0-Pig experiment

vaccine (X = Swelling at the infection site, = = no reaction)
v BTy T T T
| | | | |
Vaccines | Inactivation|Purity| Safety test |Safety test|Allergic
| | I 1 |
| test | test | in | in pig | reaction
| | | | |
. | | | suckling mice| |
| | | | H
t t T ; :
| | | | |
l.Aqueous vaccine (Alumi- | PASS | PASS | ND { PASS | -
| | | 1 |
nium-Saponin vacc.) | | | | |
! | | ! |
2.Non-concentrated antigen | PASS | PASS | PASS | PASS | -
| | | | [
with ISA50 vacc. | i | | J
| | | { !
3.Non-concentrated antigen | PASS | PASS | PASS | PASS | -
| | | | |
with ISA70 vacc. { | | | |
1 | ! | |
4.Concentrated antigden | PASS | PASS | PASS | PASS | X
| | | | i
with ISA50 vacc. | i | | |
| | i i |
5.Concentrated antigen } PASS | PASS | PASS ] PASS H -
| t | | |
with ISA70 vacc. | | | | |
| | | | i
e i L § :
v r-S
taNAIIDINDN
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1uawaauu.lnaaq ua~onuu153uﬂnn141nn URLUIN (Mc Ferran and Dow, 1965) mInTe 11uunqlna1a1a1ua7ﬁn1
{fagums Ty 24 ﬂaiue na:awntﬁalaﬁannanlz11un1v1nnua~u1n ua11ua1unaunauua.(lwaunn w1 THuanani aunz
mmmmnwmmhﬁhnmmwmmwamaquwuu 1971)

1ﬁa1113u1u11n unldﬂ1u11u ﬂ1n'u10u1.a1naauna1q u?va1u11na111xulna11131u1~uuu1 EAMANNRI
Tondonnan 88 48 200 lmda v liesn au aq1~uuaqan 610 50 wEvnia 62 (McFerran and Xow,
wﬁTmMMM@mmM. mmﬂmnwwm%wmmﬂnMwmwmmumeq
ua:1ﬁ§1u?ﬂna1w1nuaia?1§a?uuw~a1ui7unawq|nun11 10 T4 (McFerranand Dok, 1965) lﬂa111an11nluaﬁuanau
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nuiﬁtianwsgﬁwu UA: AU (Mohanty and Dutta, 1981)

Sa TS alikaRaTsumn s TuresAT LAz uuéu§u€ﬁaqqa1 S2NIMAN AR ANDNENI AU LATRIINAM ¥R

uﬁﬁ"uuﬂUij (Kc Ferran ang !

g

ow,1963;%chanty and Duita, 1981 Hohlganuth et al, 1978) M1IEOR
—_ ‘ .
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| A

v v dw A
(Baskerviile, 197!; Gordon &nd Luke, 1953} RulumMwy Zu%:’ﬁ fH ﬂNﬂUﬁWEEﬁﬁﬂlﬂ WUTIBRTIN IR AR
¢ [ 1

an1a1u14‘nu 10 1" Y1Eina 818 JIaRIRTINARY MAREATEIE 21-25 W ARRWMAD 25% {akkermans, 1970}
t 1
»

L T

1uaauwuawn NTNRRL BﬁLhﬂishwﬂ'iﬁ ar1unnu:uruaaqa1n [ A3 U Ja:ﬁauun 1§a1aa«54 1069F . (Gardan
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um1a: 1k 12 1UMATRTY (Gordon and Luke, 1955)
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ua:1~u¢auutﬂaaﬁu1u aﬁwouuuxuuﬂun1u anuan1uau11a wiguuuHs 1R 1~1uuuuaqanam?un11unaxual1aa1unaun
(Sabo and Grunert,1971; Sabo et al,1969: Shope, 1935) 2H1yl10ATN 1unaoﬂnnnﬂ1ﬁ~u1ﬂan¢71n ‘unlasa
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mmmzmmmmmuwxammmmwhmmmuuMWMWWMmemmmum
auuuu TALANITUNY MIATHETINARER LAS n11nwana¢anaau1una1 ﬂ11aa11u1unnqan1uuaa~n1nn d T e
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yah FOTININTT ANTR LAA1RTIING inclusion bodies vAuNIATILENIATIALY 1 T (Taylor, 1979)
wmmamwﬂmmmmmmmmwhwmhmmmmmmm%mwwmumwmwﬁ
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(EHVE nananananlﬁaawuu1‘uﬁ1a ua.an1n1a1u1ﬁﬁu (0irschot et al, 1988)
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(Donaldson et al,1985;HcFerran et al,1979;Van Oirschot and Deleeuw,198S) mn1~:m~m~aunuﬁu5ui£
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25 1nlulﬁﬂtuu (Attenuated or nod1fxed live virus vaccine)
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1962) 1197 @ ATBartha nﬁnwuauu14unananunauuaun11ﬂln1u BUK
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MMMﬁmmmwhﬂhhm mwwhmnmwwmmﬁmmanNMﬁMWWMM1mwwﬂwn
mmﬂmmmmmmamwmmﬂmmmmwmmmmnwm AN LB TROYANDY
ua«uauauna1~w114an1n1a1uaﬁau ua~aa1nan1uan1uu1suu1n 1uaq11naaﬁu au auau1 nauATEueE M 188 1R
in1n1ﬂ7u3aﬁu 1~aauauaaaauauaxiu 1q1uua1uu1 novtadiady uaeswin) g ﬁwanxnaa1unvxuu1a 1~aauaunua15
unuauﬂﬂna envelope proteins nﬁﬂnn ,internal core viral proteins LRt nonstructural proteins au b

mwmmmwwmwmmmhm mwmwmmwwnmmummwhmmrmmmm MR
umawmmﬂmﬂmummmmmmwznmmwwmm%mmhmmmw1%Mu
tﬁnawuuna~ﬁ1 NOUATE ﬁﬂﬂluBUIia WIDL NRDUARL B8 ADNINUIIAI T NOUNR MR 1AL quil A,avridin uar
d}methyl— diodacyl- asmonive bromide uU1,ﬁnnn1Naq 1un11n1.nu nwvnnnauaununnnunnla1a 109 1093
71ﬁnnlaan lnaua1un1alnun11n1~ﬂunw1aauaun4n»nunu1nu1nnthnasnanzuuu unniunun AT INAMTUM
«1wquauﬁunﬁ1nznuuuu1nnu uau111~nﬂnu1n1unw1n1~qu§uqunu1.au1aaa (cell- nedlated immunity) Tuzuuuu
104 macrophages URs T cells AY

umuw?un11niu1auuua1nau111a?1nnnl1annaﬂnmnaa nwlnawaiunwvta1ﬁua¢ J6man iz Tunm ATedy- b
" R 1nunn113na7u1auuaan1u\u atfinity coluen 11un¢ lectin 1x31w1unuﬂ1ﬁiu1aiﬁ1n Hﬁniuiuina
memmhmuwmhcwmmsmmmwmmmnnmnmmwﬁMmmmwm

1uua1H1un17uaa1uxnwnwnuan1a11ﬁwntuulnnluuna

nﬂmmmwmmwhﬁhmmmmmwmhmmwmw uwmmmmmmmmwnwwmmumw
s nnun1u111ﬂn«n1.laa41ulaaa virus protein nnana ua.nﬂTnu1ann AIBNIIWNRE uanuaunuuaavn.un
uaiwnn11ﬂnuw 1auaaqlnlnuﬁwauauavﬂﬂun1~nu1.ﬁuunuauna1aanuu14a1 1La|nuunu1aﬁu11aaaliﬂn uaax&aluu -
n1axnnawu uu %2 aaQTaanaqnaﬂuannwﬁnannunuauu1qn1qannwxunui-a unuawn.utnauu (Platt, 1984 ;

Sharper et al, 19864)

nwsaauauuavnﬁaﬂ1sﬂaaxaan1unaun1nﬂisu

Mmmmwmmﬂmmnmbmwvmmﬂmmmwwhhmamwm%mmm WAL ANNTA LA
SRUTRl RETE 1aaqza1u1n1un1un11n1aa?1ﬂ nwa?nuuunw11nnﬁnnuu1uunaavaqu1uuqvn yTouwna ez way 3
Tunanus.ﬂnanu11u uanA1en Ty aeuan171n1anuﬂunnn1aiuun1ﬂanﬁ1nvnuw T 192 18TmAUN19AT 1L AR
naanan1nnasualsz1uzwaﬂ1 ﬂ1ﬂlﬂﬂﬂ111101.lUHUiRﬂ

mm%mmmhmﬂMwwm mmmwwﬂmmmwmmumnmmm%mnm
mmwmwmmwmuwmmwﬂMmm1mwwmmmma1wowwwwwmmmﬁmmw
L mmmwﬂnnwummnmnnwmﬂmmwwmwnmmmmuummTwﬂmmwmm

mmumhﬁmwwmumm ummmwﬂﬁmNMMmmmwmmm Mﬂmmwmwwm LRENINTY
ﬂﬂwwwwmmﬂmmmmmmahmwmmnmwmmmwwmmﬂwnwmuwmhg ¥

ﬂ‘mmam H'INRMQNU !.Iﬂ.iﬂ'l‘ﬂu 'th-YIUNUﬂ"I nﬁuummmﬂ‘:ﬂuw‘nnanm




J.vet.81ol.Vol,2 Ho.l 53

Tu1un1un11n1unn11n1~aun1a unnann1ﬁn111ua~n1&13an1ulu1anﬂuanu 1¢n1aanuvnn1a?ﬁ1~uun11nﬁunau
tuul1anu11u1u1uu11nan1wnalua LAz a11n:n1¢a1ﬁ1un11a|nwuan1 1eu1~znaannuuawu11n13«aaﬂuulauﬂnq 28
Wnlf SRl 88,1970 nu1ql1na1u\uﬂ1~lnnnawaa11nn11a11naal1an uanlunnsuan1¢vau1nﬂ1 navauuauu1111
1aiﬁnaat1an1~1unnul1uuauﬂuqaqn1nnn1nau Tu1un1nn11n11a11aa514u1.uulﬁuﬁn1133uan1wnnwuwanx Uzt A
LAUNTIR LACUTEL WRANL TN UBIN  AOUAY A.A.1983,1980 UAT 1988 AINAMAY YIE1 WAL A G5RTIT A Taaen
MmmwﬂmmthmermmMmmmmmwUmnm1%M

uTuuwsnw1nﬁ1n11n1uan11nannwin1laannngﬁsnﬂawuuean1nnalan Taanx1a¢tn111121n4ua1.u.11uu1nnau‘
M7%A 12 n11naa1nn11xﬂaauﬁwaan111nuqnnalun n11a11itnalananaau¢an1nauuanuueuaalﬁn ua~nnuunau
souust 20 AnTamaswnluiad 2 Alalwer (Taylor, 1989) Tuae u~anu1nﬁn11aﬁ111n1qa1u1uuwiaan11a1az‘aaana
au1q11nunan1ua.xnan11u11vzw URZARATLARIANATNAAIDE YN ADAL UKUIN

U1~\nnlnuu11a1a11u?auwalnawnaunun11n111sannunqqn1nnuq TIWNUMINTAY (stamping out) uqan1n
dil S0t Seuns uavnnawuan1nulaanuuannunuTnun11aexuwTﬁezw (sloughtering) ua~uqnun11aﬂuwsanﬂlu,
| adenda Tyt 2090 32 (Anderson et al, 1989) a71u1v111~11nnu141~u.1un11n1a1uu¢an1nnalnanu1q
LTLUNAN MR ADARIDE TN 158 nauan11atau1u 1uu11n§n1nuq WREANIDN UAz 5:13«11u1uaa11un11g§n1gu
7 2 U Ml anaan-manmnmunn-mm'n 100 AlanTy mnuﬂu'hm KazAnl anua'muanmnuuvix ARDUEY

17u1unaen111~n1a1uan11ﬁawa11n1aaaqawn 400 1M1 .4, 1983 luanixuq 5 1 Tuu A.7.1989 Uaz
MMMMMwW1mmmwaﬁw%nmmmmmwmmmMMMmmmmnTmnr
immmmmwmmWMWMuaMMmmmmlmmmmmmmﬂmmwwnmﬂmh
n141~u~ﬁnn13uaenw1nﬁaai1ﬂ Taylor 1989)

WA TEEE 187 12 (Aaw Tudl AL, 1985/1986 1ulnn11anun11nataa?uu1~1nﬂxnunﬁ1n ATTEIALDN
Tqalau11a41uanaﬁ41uuaa 9 11 (Anderson et al,1989) F Anawlu mememala ua.wulnwunnuinu1au uas
mummmmnmmmmmmmmmmmmmMMmmmmmmmmmm
mmmm%mmewmwanthmuMNWmeammm uARe i A1 DNA
pattern uaqtﬁanuanln uanawuluawnxnnnnq&auun1nnuanln LANALA pattern 1nuautﬂnnnq&ua1uu 11nan1nnn
ummwmmwmwmmmmﬂMMmmm mmnwnwmmeMMwmmmumwmh
a1uln111nnla1a31n11aanaan14a1n1ﬁ (transnitted airborne) VIHANTEIIAMIA TR BRETHUARLTEL 1
L RUIIA (Anderson et al, 1989) Tunashmanasanaimd anawﬁn1411n1 y1zsran I lAne 9 ATac A
(Gloster et al, 1984) uA T AL AN 1a11u«1u11 manssvenan g2 Tlkasssmea 80 Ala uae A
1wmnmmnﬂmmwﬂummmmmmemmwm nmmemnwnmmwmammmmwﬂwu
1nﬁ1auu11a1u1ﬂ1na11nﬂﬁnmnu1unwa11uuntnnnauﬁuTxaaal1an1unaNU1~nnauuTsu At Serehe ey
n111un1ﬂtaan1n1nau11aaa1iansuaanuuannnanq (Terpstra, 1990)

nﬁsﬁnu1LéaqisaaataaﬁTuUS-tnﬁInn -
mnm%mﬂhmmmmmmmmnmmmMmmmmsmmmmm
Txnﬁvuwﬂuuﬂu 11nan1naeu11nuuqnuq Tua At Ha VR IIANATLSH T1auuan11n11uasuavan31n11a1uaq T anz
anan1u1n1na n«awu 18 M NATZATEMUAATEN nann1uanan11~uanun1n11 F1du 1 niua« 104-1070F . uaciwn
umwmmﬁmmmwMumnhemwwww1umﬂﬁmemmwm ANMBH ANZE lNAD
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ANTNONMD LUNME URE SANTOW 2 | Aouu i uas T ua11nn11ﬂnu1a1u1uu111nua~ﬂ141an11nﬁwnu71 luan
aﬂ1nuvuua-n1un1511n; ut;aléaauavua~aununauaqnnxau 3o Condry's type A inclusion bodxes 1ulﬂaﬁ
IRErRl nmmmmwmwﬁmwmmquhlﬁhﬂWMnmmmmmwwtmmnmmm
LASNTEATY ﬂWTHMHHvln1ua~n1”ﬂ1Hﬂ1H n1:a1anaun1si~uaa¢a1n11auuwna1qu1t1unnn1ﬂn ua.awuuwaaan1nw1nn
NAZAY ua.xﬂal11au Luanalnwananﬁa1u1ﬁnn11ﬂtnﬁ71n aquannn.tnunaa1nuananinan11a1ﬂun11nu1n | HORTIY
luaauadaauﬂanoianﬁ1nualann1au nutnn111a11u1uu1n
mu (2524) lﬁmmnmnmnauuauwm nmmlmﬂm au1 winl1vaTanom 'iill'l munlmnan's
U1ﬁun1ﬂ11uuu4uu¢1u aﬂlnniunq IUMIRNATLEM nu11tua171aa1u11nnﬂ1ulnaT1aTuanan1 n1EAY Lz
mmnmmumnﬂmmmhwmmnmnmwmwurmnﬂmumwﬂm ummmnmmamenls
luu«tanunu auun1~a1uun11nl1aakﬂn111a1n1nnlﬁaatu1~1auq PK-15 (A114M 1) alada a1u11nli1qlnﬁ1u
| 588 K021 SeerinRne o 1o CEF, PK-15 UAZ BHK-21 uﬁlnlnanﬂ1uan1unnlﬂaaaa«ansnv anuu~ﬂuuu1 nay
ﬂ1ﬁ11aau111nﬂ1nun1anuu1ﬂ1uquu (syncytia or giant cells) ua-unanuu-uueant1aau1u11wﬂauuu (rounded
cells) |ﬂﬂ111ﬂﬂ1n11nli1uuu chorloallantoxc lenbrale (cam) uasna i o pock lesions ﬁ11ﬁ11115a
111an14nn¢uauan11n11aiﬁun111n1~|ﬁal11a?ulﬁaalﬁ1~xa34 uavaq;nnaanaa~nu1nan1nnaliaa UATATINGRUATY
1nnnn1uwanat1axaun J6ar70a 131 78w n1nauaun1nﬁﬂn1anu (a1114n 2)ua~n11a1vaﬂn1nnaaqaan11ﬂuaxaaaﬁau
NNALAZADY (2525) Tn1wu41un111.u1auno?anuuauuunlnun u1&T1nanl1an1uansn1en1a1a uaqusvxnﬂlnu
Tﬂuua1tuau117nn111aanuu1uan1i1nn1onwanaquaeﬂ1.lnﬂ n111.u1nnne11nuxnnnuaﬂuu1n1un11uan7uuquuq u
|wn1naa1sa1nwu nﬂTuanansaaunuauuava1a1uaaswna¢ F20 THELARNEAM TN GUTEA TN ANANNDNEN AIFW LAZRTHLY
an nnaﬂqn1n11u1aa1n iﬁsun1nwsan e o e innn11n111Taﬂn11u1z1n1uanan1nuduua.a1u AN
naqaﬁtuan1unu1axanunqanunnuna URAUIN uuinxannnﬂnnu1nuanulnunuauulunln unn1sn111n141auawnmnu1 XU
n11anlﬂuna1auﬂq ua"u1011unu1uaﬂnaunonnlau31un1a URYMU intranuclear inclusion bodxesTutiaaU1.ﬂ1H
unni1nuuquuuann|unﬂ1u iz 1ntranuc1ear inclusion bodies cOudry s type A 1uuu¢laaaﬂnqaaunnuna
ua.Lﬂaanun. uaz 1nnwn11n111uuuu1unn¢uaunn11 Taﬂnuuaant1alauaununuaﬂ MITAL 1INTEATLNAADY LAZATS
AT 50 3R Wizt A
mnnwm(ﬁﬁ)hﬂwmmmMm%mhﬁmmﬂmMﬁwmmmmahmwhnhm
uun1a11nﬂn1nunan1511aaaz1ana11n TunIANATLEN 1uunan1waaﬂc 3 nan uquaﬂu 4 W9 W UAT 40 INRINAY
AL Tnunwanntﬂalu1nnq1un 11NN an1naunﬁu 4 M UAE 9 W RIRTINMTILALIRINMIAIY 1003 a1uﬂn1nau
DI 40 T HORTINITUIE 100% UREATIATTAILL Ned 20% uIa 48 a11n¢aa«aalun171a an1uuu 1.ulnuua4u1n
nna.ana«as~auunn wini Aavunany ut 1A IRUR M n11luaauuﬂaqn1qna1uanunna1amaaxu1aluaawunnauaaua.at
LaAuY aunqua~1unnnﬂnaqan1ﬂn n11tuauuuuaqu41ann1nu1naﬁnmaa wuleukocytosis (shift to the left)
i11l uashaz (2525) Trrsumnsan 2T ua-nnannuTuﬂnsnaalnaﬁTﬂl1ua n1nla1a?1naa|ia
A AL ATHNATIIZY Tﬁun11ﬂatual11alu1w1vnae1ununan1naaa«a1a 40 T WM S a1 u11nu11an1a1nu«u1uua.
RIBEN 4 A7 M HABLARYDIMALILLAE n1ua1nn1110u11n1uz1awanu1 a1u11na11inUtunl11a1unaaaun11nnw1n1~nw
nasal swabs 1ATu3uM 7 naez1n1nxsn111a uan1111uﬂu1nnl11a1u1un 14, 21, 28 uAr 35 ua«awnTnlnal1ﬁa
AWINATIMY precipitating antibodies a1 1u1a1nun1uanu1anu (WIDT) Tuh 7 Wi falads
1unn~n1~auuna neutralizing antibodies HVADE anvnnn11nuau1nan HIDT ua~u1 AU neutralizing anti-

Iy(

bodies aunuTuaun TES g 28 IRy 25 Mﬁﬁi1n1ﬁlﬂﬂliﬁi uaztiv IawINAR delayed type hypersensitivity
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skin reaction Wunu:§§n11unéuaauqu AR TITETE AN FOM—— precipitating antibodies %12
neutralizing antobodies Uav ¢ HuaauAa delayed-type hypersensitivity skin reaction (ﬂﬂﬂﬂe; 3) -

111u IEHT (2525) 1&11541un11nnaawuaa1anuunwnu71n11nl1ua n1a11anﬁlianauﬂlﬂnﬂ1s 1N 82
na@n iaan11lﬂ1~:audltnlnﬁaﬂulaaa PD-15 ua.111ﬁa11ﬁaﬂ18 binary ethylene imine (BEI) LA WHANANAY
unﬂiuauhnunuﬁuu Mﬁﬂﬂauluﬂulia uaﬁ1ﬂnaanuann1ﬂuaﬂu U11nu111ﬂﬁunnuuanﬁ11uuannnuaﬂﬂﬁuanuunﬂ1nauu
n1~a1aua~anan1 1ﬂﬂuﬂﬂu11nn1~nu1uxnﬂnnﬂunulﬁﬁni cell mediated UAat humoral 1nuune responses Tnﬁ1n
ﬁuﬂuau\un 1ula1uu11n1nni11ﬂnn«n a1n1uuﬂ1ugu awn11nn1~au1"ﬂuu1ﬁ1na1aﬂuuauaunﬁ1u11uan1laa4n111niu
ﬂﬂﬁﬂﬂuunuﬂl!111ﬂ81ﬂu1.!ﬂﬁ ua.1nauuun1ala1ua 1QNﬂﬂﬂluHul1atﬂuuﬂﬂiH1ﬂHBR La18n11ntﬁa111ﬂﬂaﬂnala1u
RATUIUATNAAL (1un1un 1) ﬂn1naa1ﬂﬂuua1nnﬁn awu110a1un1un11aanunuﬁ7uT?ﬁaiiat1ua Tar ltumnginn
AU THIEA N Tuun*nan11unaun1unua1uluau«n1 Tﬂﬁu1n11ua~ﬂﬁdiuu1ﬁnl11a11nﬁa41un YOUTA UDA n1n EIE]
UASADIN MADY ua"an11unauﬁ1ununnanﬁa1 LARNEANI TN TEIumE Th ¢ Unuanwy ua*ﬁ1u11ﬂa111uuxﬂﬂ111a1u
IuTANALLAN

311n 2530 Tﬁﬁﬂu11un11anu1aae1anw1nn41au]aaaqaauuTuﬁaUIuuﬁinalﬁ ﬂﬂﬂ1un11a11111anal1an1uan1
i'lnu11a13111nﬁuﬂ ﬂ1u15ﬂ11uﬁiaﬂ1uuﬂln1waﬂ1 uﬂ4u1.lnﬂquu THN1IBMHARRYAURIERT absorbance TN
negative control antigen (0.D.NA) (ﬂ111¢n 4) a)un11n1uuaa1aﬁntﬂﬂuﬁ AINIBNITIDN UTHNRLL B0 AW WHY
U1zxnﬁ54u T§§n1n11n1u1n

oy

-N = 0.D. of Tested Serum - 0.0. of Negative Serum

p-N 0.D. of Positive Serum - 0.D. of Megative Serum

S-N => X»0.4 Positive serum sample

p-N ¢ 0.4 Negative serum sample

1113 ua-auin (2531) 1ﬂ11541un11ﬁnu1tusuuxnuuaanuisnanlianuunlnaluuua~(5aawﬂ anmauavAu 9
1uan1uu Taan11a111w11~auu1a1na1aﬁquauauanan117a11annl1an xu111un11aa1aau11nnnt1an1nunan1anen1q
WISAUFBSALA T an1nannnn1aaulnnnwuua.auuwn1na1aﬁ¢uauauaaaenqun1naunnﬁ1anuanntuu (nvanqn 5) pH
11na1u1un11aauunu1uwanﬁaqannna«nnnanun1qu1n 6 AUAM MU TR 201 O ﬂ1n110aaa11n1uu1annai1a Uz
Mamusan nnqxan\a1aaauvnu1nnn111nﬁulﬁnnwu 1uan~uan1wnn11unaun1nan nq1u1anﬁaaﬁu §ARYEIMT LAz
nw1un¢11&na11ann1un1q unnanunannaqlnalaxaanxuwunwanaq1un ua~aﬂvaﬂu1ﬁnlasaﬁwnn1ﬁ1~ﬂ141 (1nxn Uas
guaa 2531)

ﬂ?ﬂuﬂ“1315ﬂ

11ﬂ118ﬂ1ﬂﬂ11ﬂﬂﬂ111ﬂi1ﬁﬂ11ﬂﬂﬂl1ﬁﬁﬂ§1uua.ﬁﬂﬂﬂ1”lHﬁﬂﬁi“ﬂ1ﬂ1611 T1ﬂﬂﬁliﬂﬂ H’Bﬁiﬂl1ﬂﬂ lUHT1RHﬁ
ﬂﬂﬂlﬂﬂiﬁﬂ\inl11ﬁlﬂﬂ1ﬂﬂ NUNWHTHQﬂ?ﬁdIUuTﬂiﬁﬂ1uﬂ11ﬂﬁ1ﬁuﬁ-ﬁ4“11“1ﬂﬂi’ﬂqﬂ Ta n1~ua un. ﬂﬂﬂ Liuas
ﬂﬂ?ﬂﬂuﬁﬂﬁuﬂ ﬁﬁHﬂﬂ111"ﬂﬂﬂ1ﬂ11ﬁ113ﬂﬂﬂﬁﬂlﬂU Rﬂﬂﬁﬂﬂlﬂu Bﬂ"lﬂﬂﬂ?WﬂRﬂlHﬂ?ﬂﬁﬁ’"uﬂﬂﬂﬂuﬂ liﬂ111ﬂﬂﬁuﬁﬂﬂ
UBUHNQBHTulNﬂKHﬂﬂﬂﬁﬂn1ﬂlHHT1BH3»M1ﬁ11ﬂBTHW1ﬂ1H ﬂﬂ1hﬂu11ﬂ ﬂ?ﬂﬂﬂUﬂN411ﬂ 1-lUHUﬁﬁQﬂﬁﬁ§1ﬂn11uﬁ1lﬂﬂ
1ﬂﬁﬂiﬁ 11ﬂﬂﬂiiﬂﬂ MWTHlnﬁﬁWWHHmlﬂHH111H1ﬁ§ﬂilUﬂﬂﬂ?iﬂTﬂTuﬂﬁﬂﬁﬂn11nn11lﬁﬂﬂﬂﬂ1 na11n11n1u1uananﬁnaa
HWH11HBQ§URW%D1?HQ&G 100% ﬂﬂ11ﬂ71l11ﬂlﬁﬂiﬂﬂﬂﬁﬂﬂ1aﬂﬂd Hﬂﬁ1ﬂﬂlnﬂﬂ\ﬁuﬂ (G a11uan|na1ua«1.uuaunuu
uaauu1nun11uﬁlanlnauanlau1u1151un11a1111u1asua ﬂ11?7111ﬂ1€7“ﬂ1ﬂ1ﬂﬁ1 ua*lautuﬁtnaua ﬂ11URﬂﬁﬂﬂ§ B

1a11 w1 Tuiuleauna unuaunna1a11 neﬂ1u11n1nn111uun1 SN an1naﬂtnna1un11uﬂ1a ua-ansn1n1uaaﬁu
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ﬁﬁiﬁdﬂ 1 QWiﬁiQQNBUﬂﬁﬁuiuuSQﬂﬂqLﬁﬂiliﬂﬂiﬁLiﬂﬂiﬂ%ﬂﬂ??ﬁﬂﬂﬂﬁﬁ ¥ N ngs
A uﬂ~tﬁﬂ&lﬂ1*tﬂﬂﬂ PK-15 uﬂuﬂﬁu1mﬁﬁﬂ1NQﬁUﬂQ Reed 8% Muench

R b 1

T T

i i | | | l | |
| Host | Age | Amount of|Route| Infectivity |Lethal ffect| CPER [
| | t ] | | |

| | | inoculum/| Jtiter (logl0){ Sigs | Days |Grade|Days |
| | | | { | | | H

| | |host (ml)| | of LD50 or | | first] | first|
| b | | | | | | | | |
| | | | | TCID50/ml | | noted| | noted|
| | | | i | | | ! |
L L L 1 l 1 L . L J
T T T T ek e T =l 1
| { | | | | | | ! |
| Swiss | Suckling | 0.1 A ¢ N 7.5 | died | Do legt=mngd pi=is d
| ! | ] | | | | | |
| albino | Weanling | 0.1 L - IM-) 6.0 | died | R e N B A0 e |
| | | | | | | | | |
| mice | Adult t 0.1 (e nd. 20 | 4.5 | died | R N i
| | | | | | | | | |
| PD-15 i - | 0.1 fonms o) 8.0 | ~ ol I . . g T
( | | | | ( | | | |
{ cells | | | | | | | | |
| | | | | [ | | | |
| } t t e == + + 4 |
{ | | l | } | | | |
| Rabbits | Adult | 1.0 = -Gl 6.5 jpruritia 3. | = | =0 ]
| | | | | | | i |
| PK-15 | - { 0.1 breoewi il 6.5 | died¢| e R T
| l | | | i | | | |
{ cells { | | | | | | | |
| | | { | | { | i |
L L i 1 o < J s 1 i J

nwsqu 2 NNSASINLNTEALESTISH #D known reference sera n30115au1axsua
(PRV) 1asaauannans (HCV) ua~1asaisﬁuwnua~gnwmuaﬂ (FMDV) Iﬂﬂ151u1as
famsoa TaL vl ua~151u1asaugluawﬂ1dnu

Lgswine normal serum =

Antibody Results Tested by
Micro-neutralization Micro-immunodiffusion
test test
Homologous PRV + + ,
Reference PRV + + |
Reference HCV - -
Reference FMDV 3 - - :
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: w ar - e c’; ar
A15aN 3 KANITATIINITADUFUBN UBNDAUANNY uaqq1n§nsiﬂ$ULnaiasay1ﬂtsﬁﬁﬂu
P$95LHELIRAN 1 Ny TeedShsAtesaalattiu  (VN) 1n1ﬂs5u§1uﬁwﬂqdﬁh
(MIDT) URz delayed-type hypersensitivity skin reaction (EMIR)

Methods Pig No. __Days Post Inoculation
% > 14 21 28 35
VN B 3843 2 32 64 256 512
B 3844 2 a2 128 512 512
B 3846 2 32 128 256 128
B 3850 2 128 256 512 256
MIDT B 3843 4 + + + +
B 3844 + + + + +
B 3846 + + + + +
B 3850 + + + + +
CMIR B 3843 ND 8% ND 18% ND
B 3844 ND ND 12% ND ND
B 3846 ND ND 20% ND ND
L B 3850 ND 10x% ND 15% ND
kD = Not Done

»*
n

diameters (mm) of the area of thickening

A5 4 nwsénunaSiaﬁwﬂ1u3§nwsuaqanwﬁnqunwwﬁniuﬁqus:lnﬁﬁQu(NIAH)

Samples 0.D.PA 0.D.NA | 0.D.ELISA RESULT
Blank-no. serum 0.005 0.014 -0.009 0
PS 1:400 (1x) 1.138 0.089 1.049 5
PS 1:800 (2x) 0.771 0.064 0.707 3
PS 1:1600 (4x) 0.543 0.038 0.505 2
PS 1:3200 (8x) 0.333 0.037 0.296 1
NS 1:100 (0) 0.085 0.093 -0.008 0
No. 1 0.210 0.208 0.002 -(0)
*No. 2 1.418 0.363 1.055 +(5)
No. 3 0.309 0.280 0.029 -(0)
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MM 4 MSEwR BTIRTY MAISMSIBNENTUFUN INERIUANUSE LNARIY (NIAH)

(#D)

Samples 0.D.PA 0.D.NA | O.D.ELISA | RESULT
No. 4 0.483 0.441 0.042 -(0)
No. 5 0.374 0.369 0.005 -(0)
No. 6 0.326 0.335 -0.009 -(0)
No. 7 0.238 0.278 -0.040 -(0)
No. 8 0.314 0.307 -0.007 -(0)
No. 9 0.364 0.435 -0.071 -(0)
No.10 0.412 0.360 0.052 -(0)
No.11 0.310 0.307 0.003 -(0)
No.12 0.436 0.436 0 -(0)
No.13 0.251 0.272 -0.021 -(0)
No.14 0.149 0.167 -0.018 -(0)
No.15 0.276 0.265 -0.001 -(0)
No.16 0.267 0.272 -0.005 -(0)
No.17 0.291 0.272 0.019 -(0)

*No. 18 1.345 0.388 0.959 +(5)

*No.19 1.567 0.309 1.258 +(6)
No.20 0.284 0.280 0.004 -(0)

*No. 21 1.008 0.253 0.855 +(4)
No.22 0.308 0.299 0.009 -(0)

*No.23 0.555 0.338 0.217 +(1)

*No. 24 0.778 0.510 0.268 +(1)
No.25 0.275 0.280 -0.005 -(0)

*No. 26 1.499 0.406 1.093 +(5)

*No. 27 1.482 0.244 1.238 +(6)

*No. 28 1.297 0.412 0.885 +(4)

*No. 29 1.753 0.338 1.415 +(7)

*No. 30 1.539 0.281 1.258 +(6)

*No. 31 LTI 0.268 1.502 +(7)

*No. 32 1.583 0.393 1.190 +(6)

*No. 33 1.536 0.344 1.192 +(6)

*No. 34 1.294 0.321 0.973 +(5)
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MISIaN 4 MsDwRd lath nﬁu%gnﬂsvaeanﬁﬁﬁQunwwﬁai WS LAY (NIAH)
(%) '

Samples 0.D.PA 0.D.NA | O.D.ELISA | RESULT
*No. 35 1.660 0.462 1.198 +(86)
£No. 36 1.434 0.362 1.072 +(5)
*No. 37 1.543 0.231 1.312 +(6)
*No. 38 1.705 0.304 1.401 +(7)
No.39 0.510 0.471 0.039 -(0)
*No. 40 1.642 0.319 1.223 +(6)
No.41 0.399 0.412 -0.013 -(0)
No.42 0.331 0.335 -0.004 -(0)

¥ Positive ADV samples

a o o Ql o 2-" a' o o 1 o 2.:
M5 5 s:ﬂuuannsaalancuaumuaaﬂuqnsn@uﬁﬁaanvu1saaaxaaﬁ PUAL TDL VY
MiaL Taane uaznéuﬂanﬁn

| |
Vaccination group | An Serum Neutraljizing Antjibody Titer |
| |

T

{

|

|

| | Prevaccinate| Post vaccinate|Prechallenge|Poat challenge]
|

|

|

L,

<1

| | | | |

| DO f D 14 [ D 42 | D 49 |

| | | ! |

+ } t t {

\ | | J | |
| BExperiment I | } } l |

/ f | | | |
| Attenuated strain | I | ! |
| I | | | |
| BUK-TK/650 | <1 | 3.8 | 8.7 | 86.6 |
| | | | | |
| Inactivate ADV vaccine | <1 I 4.5 | 47.2 } 215 |
{ | | | | |
| Contact control | <1 | <1 i <1 | 1.5 |
| | 4 | | |
{ Additional control | <1 } <1 | <1 | <1 |
| | | | | |
| Rxperiment II | ! | { |
| | | f | |
| Attenuated strain | ] | | |
| | | ! | |
| Bucharest | <1 | 1.7 | 4.2 | 64 |
| | | { | [
| Sub unit vaccine | <1 | 1.5 | 49,3 | 159 {
| ] | | | |
| Control control | <1 | <1 | <1 | 1.3 }
| | | | | |
| Additional control | <1 | <1 | | <1 {
| | | | | |
L 1 1 1 1 )
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A STUDY OF VARIATION AMONG STRAINS OF TYPE ASIA I
FOOT AND MOUTH DISEASE VIRUS IN THAILAND
#013 MRATHIENS! way eamul
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Somjai Kamolsiripichaiporn Ab Kongthon

Busanee Chanprasert Thanarat Janukit

ABSTRACT
Fifteen foot-and-mouth disease virus (FMDV) strains of type Asia I were compared in
complement fixation tests. With the test used, the range of antigenic variation among field
isolates appeared to be in the same subtype while some antigenic variation was found to a

vaccine strain.
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Anderson (Anderson et al, 1974) ﬁeﬁ

ra = complement fixed in reaction virus 8 + antiserum A

complement fixed in reaction virus A + antiserum A

re - complement fixed In reaction virus 4 ¢ antiserum 8
complement fixed in reaction virus 8 + antiserum B

AR AW R = ~JTh. Te, x 100%

manAIRIALNIG 136209 Brooksky (1968) Taunamwasn R 1971

A7 R = 708 WIENIANTY LI subtype ¢ ARINN

i1 R = 32-70% A4 subtype M

MR = 10-32% AN subtype AN

A1 R NDHAIT 10% { UNAWAS type A -
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titre 3 A2 UNBHINHDY

PINAMANN AT | LAZANTINN 2 uaa.a1u1nnqu
nﬂsavsnuLnnvauﬁuunnaquaq115a1unaunaqxnanaqn

W Tagd TN TR luanaqnnuﬁuwﬁnuwnn11u1nalﬁuqnu Thta R nnnn11 70% uuluxuuanulnm ua~uu1w
nann1nn1 R nawo 40-60% ﬁunuqnuiaﬂu1u subtype Al1eunn  uas Tk S lRREA ML RRAT A S0BNaENY
| AUERLIIL SO N WA AL SRR R > 70% luua1u13m
nﬁstU5ﬂu1nﬂua71nuanﬂw4naq1isa1ﬂanaqnnutnan1nnﬂ1ﬁﬂu

WA T, R nlaﬂnunwuaﬂzuntnuunu111anaqnnvau1 uanneiﬁnalu subtype WlRAAMNAR {B4110R R
au1~n114 32-70% unlaulna11n11ﬂu1 Wlhea R - 298 ua~|uutnanuun1a11nan1

asuua~dﬂ1su
wmmmmmmh1wmwMﬁmwmmWMMmmmmmmmmmhmwmmw
1anu1u subtype laannuluuaauﬁnm (R > 70%) 11unqtﬁa11nu1~1nﬁu1laxﬁunzann?u subtype i il
subtype lauunui~13n11naunwu1¢nuua.nu Tusazhane subtype nua-]un11unnaﬁ Fevandn ouane T muin Tada
uunxatau1u1.1nﬂaunn11nuana1¢111auunaaﬁ:nnnuneﬁuata nwua11uunnawwuacl11auunuau Trouueln 32subtype
Tusazsia a1 SuTuin17uie 14 %9 3 subtype | i (World Reference Laboratory Classification)
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TABLE 1 r VALUES IN CROSS - CF TEST AMONG ASIA 1 TYPE VIRUSES

Yirus Bangkok|Ratcha Sluut Phetcha|Chaiya|Kancha |Malay|Nakbon |Ratcha|Nakhon|Prachuabilop |Phrae|Utta |Chlang
Serva burti |prekarn{ buri phua [naburi| mia |ratcha| burl |ratcha| khirl buri radit | aai
. sisa sisa | khan
_ML_M_JM_M_M_MLMJM.LXM_J%JM_MMJHLM
Bangkok 1| 0.25 0.44 0.33 0.47 | 0.28 |0.33 | 0.36 | 0.28 0.42 0.3¢ 0.38| 0.35| 6.340 |0.68
Ratchabur{ 0.24 1 0.968 0.52 0.72 | 0.58 |0.33 | 0.33 | 0.75 | 0.44 | 0.54 0.96| 0.6%| 0.92 0.53
Sasautprakarn 0.72 0.86 |_| _ | 0.78 ¢.80 1 0.54 | 0.70 | 0.88 | 0.68 | 0.87 1 0.72 1 1
Phatchaburi 0.89 0.87 | 0.82 | 0.88 1 0.97 | 0.78 | 0.91 0.98 1 0.80{ 0.84| 0.81 1
mulnphu-‘ 0.89 0.89 | 0.94 P TR U VS [ 0.58 | 0.88 | 0.90 | 0.90 1 0.94| 0.96] 0.94 | 1
Kanchanaburi 0.77 0.88 0.93 1 .| 0-94 1 __|o.70 | 0.56 | 0.89 | 0.72 | O.71 0.75| o0.81( 1 1
Malaysis 0.79 0.73 | 0.83 1 0.87 | 0.8z {1 | 0.85 | 0.8 0.82 1 0.1 1 0.8t 1
Nakhonratchsslsa 0.61 0.40 | 0.75 0.2 0.75 1 0.6 1 0.78 | 0.89 0.87 0.88) 0.53) 0.0) lm
Rstchaburi 1 0.75 1 0.69 1 1 0.76 ] B sk  § 0.94 1 C¢.82| 0.93 1
Nakhonratchasisa 0.63 0.63 | 0.93 0.93 1 1 0.77 | 0.73 1 1 1 1 1 1 1
Prachuabkhirikban Q.58 0.55 0.89 0.62 0.88 | 0.70 (0.50 | 0.82 | 0.82 | 0.47 1 0.84} 0.76) 0.61 1
Lopburi 0.82 0.53 | 0.75 0.33 0.93 | 0.931 [0.687 0.89 | 0.67 0.58 | 0.82 _1__| 0.87| 0.M ]
Phrae 0.77 0.64 0.87 1 1 0.50 {0.71 0.71 | 0.79 | 0.77 0.83 0.87(__1 0.47 1
Uttaradit E 0.82 0.53 | 0.76 0.58 0.89 | 0.60 |0.76 | 0.86 | 0.75 | 0.64 | 0.75 0.73]| 0.54|__1L 0.72
Chi{angmai 0.51 7 0.89 0.91 0.87 0.75 0.87 |0.68 | 0.74 | 0.74 | 0.88 | 0.86 0.79| 0.71| 0.72|_1_

TABLE 2 R (%) DERIVED FROM r VALUES OF TABLE 1

Yiruos Bangkok |Ratcha| Sasut |Phetcha|Chaiya|Kancha|Malay|Mskhon|Ratcha|Nakbon|Prachuab|Lop |Phrae|Utta [(Chliang

Seruva bur{ |prakarn| burl phun {nsbori| sia |ratcha( buri |ratcha| kbhiri bari redit| wal
" - sima aima | khan

| 1960 | 196€¢ ' 1966 | 19@% | 1985 [ 1969 11963 ~ 1965 | 1966 | jged | 1966 (119041 198%( 19851 198§
Bangkok 100 29 38 48 64 46 51 47 33 51 48 56 s2 53 1
Ratchaburi 100 81 59 80 7 49 e 75 3 (1] 1 L] 70 LE]
Samutprakarn 100 80 a7 98 87 72 92 79 77 87 79 87 9
Phetchaburi 100 90 100 98 78 7 1 1) 7 76 92 48 93
Chalyapghua 100 97 71 81 9 95 94 93 98 30 87
Kanchanabur{ 100 76 % 83 85 70 83 | "85 77 Lk
Malayswia 100 n 82 79 71 68 B84 73 82
Nakbonratchasise . 100 g8 81 73 78 61 13 a8
Ratchaburi L 101 100 78 82 80 LA a6
Nakhonratchualma 100 68 7€ 38 80 23
Prachuabkhirikhan 100 90 79 68 93
Lopburi 100 76 73 B9
Phras t00 | 15| 8¢
Uttarsdit . 100 72
Chiangmai 100
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| Saki19aa R n1a11n1ﬂanaunu11u1uu1nﬂunUIﬁnanwﬂnaauna Bangkok 1960 A1 R nauannwnn1.a11q
32-70% uanﬁ1au1¢1aﬂ1n1na1 R a1n11 32% ﬁatﬂﬂ31n71ﬂ31 (R = 29%) n«xUu(naaquﬁnlaawnanﬁluau 2529 W
mmwmmmwmmwuwmﬁummwmmm1nﬂmwmnmmwwmmmwmm%mmm
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naTunaunnvﬁwq subtype i (R 56%) uanu11u¢1uund Forman (1975) uaT Pereira (1976) s W5
R ¢ 25% 1uua1n1nua subtype ¥A19MN neawlna1uluua1nﬁnun 1194 3 ﬂ1u1.nn1ﬁnu1u subtype lnu1nu

nnae&nanunaulaanuanuqnna iR 1 !ﬂiiﬂﬁn1ilﬂﬂ 1960 UAIRT ¢ aau?umannaw 0.4 e
Fernandes (Fernandes et al., 1977) nﬁnna1111tna rY.40 ua1u11~1uuaau«ﬁ\a11ﬁ1u1101nﬂanuaulnuquaTu
n111~u1auau?1aaavln T NN T Lunn1eznn 1960 St davoeinaresal ¢ ¢ 0.4 Teinazhavknn
luan1a!nw 1960 uuclunw~au1un111ﬁtuu111a1ﬁﬁuahn1a1n

mmmmmahmmmwwwnlmmmewmmMmunmmmwﬂmﬁMMR
Amlng > 708 ua.xa11u1natnaenuxann1qtnﬂ 1960 (R = 69%) aeluun1u4ﬁ111nna1uu11.1nn71uaun11¢nnn1~
a1auaauansa~lnanawuna4uxa unniwnuuuulaaa n1¢n1n1wﬁu1 nﬂnn URITIEANT/ 86 WA > 0.4 T3E 4 i
wwmmwmnmmmmmmvwwmmmnwwwmmmmmmmwmwm%numusumnwnnur
tion test 141uuuuﬁaerﬁnﬁaauua-aiunﬂnuenxna1nua11nauﬁﬁnla Taph complement fixation test U
UPNAENTE nﬂwcuaunxuunuunuauaannU7:xnn ﬁe1,.nnanalnutnuaawuuananqnaola1auuasnulnwuu
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