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DURATION OF IMMUNITY OF DUCK PLAGUE VACCINE (FIELD SURVERY)
Tann msusta L qﬁ11& el Sua uIsnunl

Sopdn Tuamsang Suwonee Tuamsang Wimon Pariyakanok
ABSTRACT

The potency of duck plague vaccine was stndied in field trial (Chomburi province). Ducks at J months of
age were injected with field dose of vaccine intramusculariy and then challenged with virulent duck plague virus
for 3 sonthly intervals, The result showed that the imsunity of vaccinated ducks against duck plague viruz last

for six months.
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PRELIMINARY SURVEY OF ANTIBODIES TO ARTHROPOD-BORNE
VIRUSES IN CATTLE IN THE CENTRAL PART OF THAILAND
Aree Supcharoen! Prateep Pemayothin! Urasri Tantaswasdil

Tomiaki Morimotol

UNAAED
inninnmsialselaiabiuaouinisn TEmInsan antibody titer MIES serun nevtralisation test UA: hae-
paggiutination test WUKRYINMAY SH titer ¥AY BEF 95.5% éllisﬂ titer 11,3, HI titer ¥B¢158 Akabane 95.5% ﬁTliaﬂ
titer 32;5, Bl titer 184144 Ibaraki 98,31 ﬁ1li§ﬂ titer = 20 qa: BT titer 93415R JE WOWAIA 21.0% Uds 70Y 1“51“1
TR 1INLLEBINERY AN AR MessmanaelsRlTaNIR TR Sumananasaets: g

ABSTRACT

The distribution of antibodies against arthropod-borne viruses such as bovine ephemeral fever(BEF),Akabane,
Ibaraki, and Japanese encephalitis (JE) viruses in cattle in the central part of Thailand was examined using the
gerur neutralization (SN) test or the hemagglutination-inhibition (A1) test.

A positive SN antibody rate of 95.5% and geometric mean (GK) titer of 11.3 were found to BEF virus. Paired
sera were obtained on August 318t and September 17*%, 1990, During this period, the GX of SN titer to BEF virus
increased from 8.6 to 29.9, indicating that the virus was epizootic at that fime.

1 antibody against Akabane viras was detected at a positive rate of 95.5% and 32.5 GM titer. Paired sera
were obtained froe bovine herds affected by abortion and stillbirth, at shortly after delivery and 17 days after
the first bleeding, The HI antibody titers to Akabane virus increased in 3 out of 4 of the cows that had aborted.

Distribution of HI antibody to Ibaraki virus was 98.3% and GN titer was 20, suggesting that Ibaraki virus
vas already present in Thailand.

Prevalence of Al antibody against JE virus was examined in cattle imported from countries where JE virus
wae nonenzootic,  The cattle in Thailand for less than 3 weeks had scarcely amy antibody to JE virus, but
increased their possessive the rate of antibody to JE virus with progress of their residing in Thailand. But
incidence was lower in comparison with indigenous cattle of the same province.

These results indicated the prevalemce of several bovine arthropod-borne viruses in the cemtral part of

Thailand.

INTRODUTION
The tropical clieate and natural environwents of Thailand are suitable for the insects inhabitation,especia-
11y mosquitoes and widges.They breed all the year round in rice fields,puddles,ponds,canals and rivers in tropics.
Some species of these insects are known to transeit several viral diseases of cattle by biting as a vector.
Thiz paper deals with a preliminary survey of antibodies against.such arthropod-borne viruses in cattle in

the central part of Thailand,

§ational Animal Health and Production Institute, Department of Livestock Development, Bangkhen, Bangkok, 10900,
Thailand
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MATERIALS AND METHODS

Viruses : The viruses exanined in these experisents are listed in Table 1, In this table, classifi-
cation and nowenclature, diseases in cattle, and vectors of these viruses are also ircluded for reference.

Serum samples : Serus samples were obtained frow the central part of Thailand during 1989 and
1990, from herds in which unidentified diseases occurred. They were brought to the Hational Aninal Health and Pro-
duction institute (NAEPI) for examination and diagnosis. ALl serum samples were kept at -20°C. until examination.

Serum neutralization (SN) test : The SH test of bovine ephemeral fever (BEF) virus
was carried out using the serum dilution and constant virus amount method. ALl sera were inactivated at 56°C.
for 30 minutes and serial two-fold serun dilutions were mized with equal volumes of virus suspension containing
about 200 TCIDse of YAL strain of BEF virus (Inaba et al. 1968).  The miztures were incubated at 37°C. for 60
pinutes and inoculated in cell cultures of Hslu-1, an established baby hawster lung cell line, After inmcubation
at 379C, for 7 days in a COz incubator, the inhibition of cytopathic effect was observed and 50% SN titer was
calculated,

Hemagglutination-inhibition (HI) test : The fiI test of Akabane virus was carried
out using a commercialdiagnostic kit by the method of Goto et al. (1378)., The principle of this method is the
same as that of Clark and Casals (1258) but some modifications were made by using a diluent with 0.4 ¥ HaCl, and
0.2 X phosphate at pfl 6.0 to 6.2

The AI test of Ibaraki virus was performed with a commercial diagnostic kit according to the method of
Tokuhisa et al. (1983} using cattle erythrocytes and a diluent with 0.6 X NaCl, and 0.2 ¥ phosphate at pd 7.5.

Table 1 (lassification and nomenclature of arthropoed borne viruses examined iz this experiments.

Virus Diseases in cattle fector
Panily Genus Species
Rhabdoviridae|Ungrouped (Ephemeral fever|Fever, amorexia, depression, nasal discharge, Nidges, sosquitoes
virus Stiffness, lameness, drop in milk production

Bunyaviridae |(Simbuvirus{Akabane virus |Abortion, stillbirth, congenital deforaities, new- |Nosquitoes,

born arthrogryposis and hydranencephaly nidges

Beoviridae  |Orbivirus |Ibaraki virus [Rever, lachrymation, congestion, edema, erosion, (Nidges

ulcer of mucous nembrane, difficulty in swallowing

FPlaviviridae {Flavivirus|Japanese [napparent infection, rarely encephalitis Kosquitoes
encephalitis

virus
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intibodies for Japanese encephalitis (JE) virus were wmeasured by the I test according fo the method of
Clark and Casals (1958). The antigen was prepared from infected suckling mouse brains by the sucrose-acetone
extraction method, and goose erythrocytes were used.

[T antibody titer was calcalated by the reciprocal of the highesi serux dilufion which inhibited hemaggie-

tination, and 10 or above was regarded as posifive.

RESULTS

k positive SF antibody rate of 95.5% and geowetric mean (GE) Eifer of 2°+* (11.3) was found in 155 bovine
sera to BEP virus (Pig 1). Paired sera were obtained in Phefchaburi province on August 315t and Septeber 17t%,
1990, During this period, the GK of SH titer to BEF virus increase frox 2%+! (8.8) to 2%-* (20.9), indicating
that the virus was epizootic in this period (Fig 2).

4 high I antibody incidence of 95.5% and GX Titer of 3.5 was found for Akabane virms (Fig 3). Paired serz
were obtained from herds affected by bovine abortion and stillpirth, at shortly after delivery and 17 days after
the first bleeding. The I antibody fiter to Akabame virus increased in 3 out of 4 of the cows aborting (Fig 4).

Distribution of HI amtibody tfo Ibaraki virus among 59 cattles in Saraburi province was 98.3% and GK titer
vas 20 suggesting that Ibaraki virus was already present in Thailand (Fig ©).

Prevalence of HI antibody against JE virus was exawined in the sera of cattle imported froe countries where
JE virus was mon-ensootic. Fifty mine sera were obfained fror cattle 17 days after their arrival ir Thailand fros
Costa Rica while being reared in Lopburi province for guaramtine, Only 2 sera had antibody tc JE virus in low
titer; the positive rate-was 3.4%, By contrast, sera collected frow cattle imported fror Awstraliz and residing
for 2 years in Phetchabun province,had antibody to JB virus at a positive rate of 21.9% with relatively higher HI
titer, but & lower incidence than that of indigenous cattle of the same Phetchabun provime, whose posifive rate
being 705 (Table 2).

DISCUSSION ,

There is little information of the existence and prevalence of arthropod-borne viruses infection in cattle
in Thailand, except for BEF virus. Womgwatcharadusrong et al. (1984) reported the results of prelirinary antibody
survey against BEF virus in cattles and buffaloes in the southern part of Thailand, Virakul et al. (1987) inves-
tigated an outbreak of bovine epizoofic disease among imported dairy cattle raised at Muag-lek, Saraburi province
and confirmed this outbreak was BEF virus infection by clinical and serological examination, but did not succeed
in isolating the causal agent.The present serological survey reaffirmed these results of prevalence and epizoosis
of BEF vires in Thailand.

The occurrence of abortion, stillbirth and infertility in dairy cattle imported from foreign countries has
been noticed by field veterinarians but the details of incidence and causal sgents were unclear. Akabanme virus is
one of the viruses causing bovine abortion,stillbirth, and congenital de[or;ities {Inaba & Matusoto, 1981), There
were o reports of infections of Akabane virus in cattle in Thailand, but the present results indicate the
existence and a prevalence of the virus infection in cattle,

Ibaraki virus, closely related to bluetongue virus, causes a febrile disease, produces lesions i wucous

vexbranes and developes difficulty in swallowing in the catile. The virus and antibody have been found in Japan,
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Fic 2 DETECTION OF NEOTRALIZATION ANTIBODY AGAINST BOVINE

Fic 1 DISTRIBUTION OF KEUTRALIZATION ANTIRODY AGAINST BOVINE
EPEEMERAL FEVER VIRDS AMONG CATTLE IN THAILARD.
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Fic 5 DISTRIBUTION OF HEMAGGLUTINATION-INEIBITION ANTIBODY
TITERS AGAINST IBARAKT VIRUS AMONG CATTLE
RESIDING IN CENTRAL REGIOK OF THAILAND.
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FIG 6 DISTRIBUTION OF NEUTRALIZATION ANTIBODY TITERS
AGAINST BOVINE EPHEMERAL FEVER VIRUS AMONG
CATTLE RESIDING PETCHABOON PROVINCE
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Neutralization test : Comnstant virus amocunt (100 TCID,.)
and wvariety serum dilution method was employed. YHL ﬂri?n
of BEF virus and HaLu-1 cell culture systeam was used. The
neutralization titer was deterained as reciprocal of the
highest serum dilution which inhibited completely of viral
cytopathic effects.
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TABLE 2

DISTRIBUTION OF HEMAGGLUTINATION-INHIBITION ANTIBODY
AGAINST JAPANESE ENCEPHALITIS VIRUS AMONG

IMPORTED, CATTLE IN THAILAND.

IMPOR-| DURATION|RESIDE NO. OF CATTLE WITH POSITIVE
TED IN PRO- HI-ANTIBODY RATE
FROM THAILAND|VINCE |<20 20 40 80 160 320 640 (%)
COSTA 7 LOP- 57 0 2 0 0 0 0 3.4
RICA DAYS BURI
AUST- 2 PHET- 32 2 4 2 1 0 0 21.9
RALIA YEARS | CHABUN g
-THAILAND PHET- 6 1 5 S 2 0 1 70.0
INDIGENOUS | CHABUN

TABLE 3

DISTRIBUTION OF HEMAGGLUTINATION-INHIBITION ANTIBODY I

AGAINST JAPANESE ENCEPHALITIS VIRUS
AMONG PIGS IN THAILAND.

NO.| NO.OF PIGS WITH HI ANTIBODY TITER |AVERAGE
PRO- | OF HI-TITER<p
VINCE [PIGS|<10 10 20 40 80 160 320 640 1280 2560{10 X 2 )
SARAS droeely Ml <04 3 & T 6,044 0 0: | 430 +:3.86
BURT
SUPAN- | 12 o 1 .8 2 ‘1 2 o |4.6 + 1.50
BURI
AYU- 45 0 0 0 Z 811 u-§ o 0 |4.4 + 1.14
THAYA
NAKORN- 83 0 1 5 82119 16 12 O 1 |89 T E3
PATHOM
CHACHEH 31 0 8 2 8 72 7 0 7 ©0 0 |3.3%1.89
ONG SOA
LOP- 37 18 0.5 510 12 & 4 0 |4.2 + 1.56
BURI
CHON- [120 0 0 0 21021 30 32 20 4/1 (5.3 * 1.39
BURI
SAMOTHA 11 T 100 & 3 . 9 Ok o lo0.3 + 2.08
PRAKAR
UDORN- | 14 : 6 3176 %5 9t llo 0 |2.9 +1.70
THANTI
TOTAL [381 | 10 5 8 31 59 87 81 70 24 5/1 [4.3 + 1.80

TABLE 4

DISTRIBUTION OF NEUTRALIZATION ANTIBODY AGAINST BOVINE
EPHEMERAL FEVER VIRUS AMONG CATTLE IN THAILAND.

NO. OF CATTLE WITH
NEUTRALIZATION ANTIBODY TITER

AVERAGE

NT- R
VINCE CATTLE| <2 2 & 8 16 32 64 128 | ( Zgigﬁ)

NO.
PRO- OF
PHET- | 120
CHABUN
PHET- 19
CHABURT
PHET- | 16
CHABURT]

) 12017 28 I7 30 8
0 1 3 9 5 g 0
0 1 (¢} 1 2 6 6

0| 3.3 + 1.65

0| 3.1 + 0.94

TOTAL 155

200 104020 r38y. 23 37 14




J.Vet.Biol.Vol.3 No.l

TABLE 5

DISTRIBUTION OF HEMAGGLUTINATION-INHIBITION ANTIBODY
AGAINST AKABANE VIRUS AMONG CATTLE IN THAILAND..-

NO. NO. OF. CATTLE WITH AVERAGE

PRO- OF | HEMAGGLUTINATION-INHIBITION TITER| HI-TITER .
VINCE [CATTLE[<10 10 20 40 80 160 320]|(10 X 2°%°Y)
PHET- 26 0 O I - P 0| 1.8 + 1.06
CHABURI

PHET- 15 0 0 3 4 g1 2 guidriglle £ 4183
CEABURI

SARA- 1T 3 4 9 0 8 oirl ol s &£ H:18
BURT

SARA— 8 0 1 2 3 g | hug gifeg 411 04
BURT

TOTAL 66 3 B WEE 1S NAgvyE 2 {rdaTratitd 38

TABLE 6

DISTRIBUTION OF HEMAGGLUTINATION-INHIBITION ANTIBODY
AGAINST IBARAKI VIRUS AMONG CATTLE IN THAILAND.

NO. NO. OF CATTLE WITH AVERAGE
BRO= oF HEMAGGLUTINATION-INHIBITION TITER HI—TITEESD
VINCE | CATTLE| <10 10 20 40 80 d50 3200 3L 2.5 )
SARA- 59 z 18 26 9 4 1 01 1.9 % 0+98
BURI

Taivan, the Philippines and Indomesia (Inaba, 1375), but prevalemce of the virus in Thailand #as uncertain. The

present serological survey suggests that Ibaraki virus is already preseat in Thailand, though there is as yei no

report of clinical disease.

The prevalence of JE virus antibody in cattle in the Chiang-sai valley, Thailand, was reported by Johnsen

ot al.(1974),who, however, concluded that bovimes are not important amplifying hosts in JE virus infection cycle.

[n the present survey, a few cattle [mported from foreign counfries where JE virus was non-enzoofic possessed

antibody to JB virus as early as 17 days after arrival in Thailaad.

The incidence of antibody to JE virus in

imported cattle increased with prolonged residence in this comntry, indicabing that IE virus is eagootic in

Thailand,
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A RELATION OF AZIRIDINE GROUP CYCLIZATION (BINARY ELHYLENIMINE)
IN THE VARIOUS TIME AND TEMPERATURE
RS uuﬁhqsw@ﬁl use iau%uuﬂqal wans unsiaul
Montri Montmaturapoj Naris Wongwattanakul, Pichit Makarasen

ABSTRACT

At present, foot and mouth disease viruses (FNDV) were inactivated with Binary ethylenimine (BEI) fros the
cyclisation reaction of 2-Broko ethylamine (BEA) under alkaline solution. (1,3,6)

Preparation of BRI by reaction of 0,14 §, soda solution at 37°C., 3 hours, provides suitable pf 7.5-1.7 to
inactivate PEDV. To extend the time of reaction pH will be slowly decreased.Another preparation of BEI with 0,28,
soda solution gave high pf and quite stable between pll 9-10.  The experiments has done by storage both of BEI-
preparation at 5°C, for 1 week, this temperature keep pl more stable, properties of inactivation with RMDV still
be efficient.
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THE VIRUS YIELD OF FOOT AND MOUTH DISEASE VACCINE
USING PURIFIED CONCENTRATED VIRUSES AS INOCULUM
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ABSTRACT
In the seall scale vaccine production of Foot and Mouth Disease virus (FKDV) type 0 using the purified con-
centrated viruses as inoculus show that there iz no significal difference between the experimental viruses and

the routine production viruses using raw virus as inoculus.
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Oips T¢b P Refresheent 18 frs. 80 §.3 1.52
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TABLE 2 Results of Tnoculum (x 275) (C & B = Clarification & Filtration)
Virus Raw virus CLF Ultrafiltration Final virus
Titer (x 45} (x 275)
TCIDso/ul 6.7 i 8.1 8.9
140-§ (/ng) 1.46 1.40 45 180
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S
Using Concentrated-purified virus as inoculup Using rav virus as inoculur (Control)
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i 2.0 x 108 | 18 fHrs. | 90 1.3 1 R R S B A | P R 6. 1.0
{ 2.0 x 108 18 Ers. | 92 6.7 1,20 | 2.0 x 108 | 18 frs, | 90 7.1 1.3
5 200 108 [ 18 Mrs. | 90 1.5 160 [ 2.0 x 10° | 17.5 Hrs.| B9 1.3 1.2
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TABLE 4 Comparison yields of type 0, experimental virus and routine production virus
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PRODUCTION OF BRUCELLA ANTIGEN BY FERMENTOR
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ABSTRACT
The production of Brucella antigen was developed to be cultured in the 14 litres sized fermentor (Newbrun-
skick] under centrolled condition for 48 hours. The PCV was eqaal to 40% from 3 cultures. The yield froe this

antigen was found to be satisfied compared with the conventional method in solid media,
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STUDY OF REDUCED DOSE BRUCELLOSIS VACCINE PRODUCTION
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ABSTRACT
The experimental vaccine productioon of Brucellosis strain 19 for non vaccinated heifer and non vaccinated
cod was studied by reducing the amouat of antiges to 1-3 x 108 organisws/2 cc./dose. The vaccine was qualified

through viability test, dissociation test, purity test and safety test.
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funau 1 1ulu.uﬁ1u1l1n1uluau 1111.13nnaatunw Cauhuas ninniwn1aiua.nuaulaaa1ﬂ v lwvaulunstisdn o TRinsnsaneda
1ﬂ1unn191111uu1ﬁu1utuﬂ 1-3 % 108 |1!1ai otz 400 Ln111n1nsuunn1uun1aﬂwﬂua.zuln nu11a1u1ta1nna1unu11ﬂ Y
.aunannaaxuna uauuuaa nlna11n1aauaaaenwnaain11nalunﬁ1nauau1un111uaaal1n (1),(2),(3),(4) uula11:uumnn11unwnu11n
u1taa1aaﬂan1aauw atuuit1ﬁun11nnaﬂwuna1nﬁuu1tuaIaaaiuaaa1naa*u1unn1unnTaa11na.uu1nn1utnsna1nauu1ﬂau Taewnladuinnng
aa1ﬂaan=1ﬂ1aiIulas1nu1nzuunnluna:a1n1un111s1unaun

) qunﬂﬁua=35n11
aunIu

Seed : uxtaaa1 anaias diRTH 19 20 USDA

a1a11n§uwlén : Tryptose agar u11i1u11a1nﬁ (Roux Bottle)

mmmr:ummwmmmmMHhHHﬂmmmmummMWuNmmmeu
I

man qumum%ﬁmhuwhawmwuﬁuﬂmu4h
WNT

(ne taau1:uaa1 aua1na LA 19 1w Teyptose agar nuz1a1ua1a1nﬂauaauunu 310G, wiw 48 w1 lue a1¢|snn1n1~1aa1u
Stabilizer ua1lnu11unu|uaianz1qaaun11ﬂuLU1u INHNR: uﬁa1unu1un11a11a3aun1|1a11u;1uzunaa1aalasuwnw Pack Cell Voluge
(PCY) uﬁnwalniﬂﬁ1u1uuwaﬁu1utaanaua 1423000 Stabilizer ;aa1aaﬁu1uni1au1 s 1-3 1 100 a1/1aa uuaﬂﬂ1 ia 400
(MRNIATNYAR(40-120 x 108 n1/.aa} U A 2 1, uﬁlunﬁluu1nuuaauuq ua1naaaunan1uta.annl'taw1nﬂuaun Viability,

Purity Test, Dissociation Test usy Safety Test

faaw v e a'nd v @
15“5“””““ 1N4aE NDIHARYINAN RINUAART
1
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WANIINARDY
1n1uiuaaalnaauanlaluaa.a1nnanuhn1a a1t 10 15 uaeuwanﬁu 1 1na (2 %8.) Tun Viability uuawﬂﬁu1ulin 2x 108
mﬂau mn'iummm (nmn 1) ﬂnnmmﬁmmuﬁ Iunu‘nmnuuluauuﬂ 1uuu1'mn'mnaﬁuuﬂawanumaﬂﬂau i'mnm‘i
Safety Test Taanimnﬂununnalanluunnum i luwandoaiumas e lagnandaniTn nu111-nuuannaa1unu P e L
RIIRNY uu1uag1uu1u151unn1nuﬁ (n111wn 2) nazluﬂnﬁluuaaaua1t1ﬂlﬂawuwsnuﬁiu111aa=nqnlnunananumaﬁutnulaa (aw:wwn 1)

8 ¥
PISION 1 AWINLEAIRTURR 1A

y ] ] y ¥
S9u YNNI 20310 TWIH IR 2030 w‘muliasiwﬂmgauiu PNIRTI WATRE
(#1/1d) (#/ %) (k7 1d) (¥5.)
120 x 10¢ Ty 108 2y 108 2
@SN 2 KanInadaaduen g
o : ~ B
Viable Count Dissociation Test Agglutinating Antibody USHRS BDIRDY
(#1/T#8) vz (1 afsl) (R1/n5)
1100 Stooth Colony P 1 P osre
a b oa v
TN 3 1 I Inguan 1o
UsTIRR: LRI R0 191N ERIGY il
(] aa ad a ] ¥y w
5 Tn 10 %, 794, 808 IRmig
ﬂsuua"vaﬁﬁm

shaiiaton Subemkadti adov int T A :nahlmanum‘!sshzaluaumnhm‘mmmmunn‘muﬂnnmsaun
m'lamnn’mmanuwn"mmummwms'lumnm mwmua'lﬂmmtmmmnsmnnumlsa'lamuaaahﬁ'luﬂmmn
- TR 1 lunmwmnahTmnnuxunaahaa‘nﬂnlnu'luawunu’ﬂﬁ'liMnua'mn CATATTEn
i laernsseaTor) mnﬂmmwamuuzlaa'lmmnau aulumttmnﬂmuiahﬁaanmw n’ﬂnmmmiuuyia'lamn.nu
uam'lmuuﬁnTauaa.mumn‘ﬂammmsu umﬂum-maamwuu'iaunm‘lhfm'lulmuam,nuuannamm munuaa umnms
TR Lazhe: (2524) M\nnnammnumnmmc 400 il lam sww 14 m uumannamm cavhuoh ehannn
mm.namuIun‘ﬂnﬂuau'lunmmuhamo'lu § hou sanﬁannsa\mumnma\l Deoe et al [Personal Connunication),
Mion et. al (1980} nn‘nmasawnmmalaunm‘mmmmw 13 ¢ 108 #a/The wiosSavneussing 400 (m TwauTagraas T

. » v
T ﬂ'lihm'mmsm'lunmuqns'ham.t1ahﬁaaq Ts 'lm:nnm'lm:uqanuhalﬁa'lum1u11nﬂ11aa1nuum‘|sa'iamum;u'laﬂu
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1. Alton, G.G., Corner, L.A., and Plackett, P, (1980) : Vaccination of pregnant cows with low doses of Brucella
abortus strain 19 vaccine Australian Veterinary Journal, Vol 56 P. 363-372.

2, Alton, G.G., and Cormer, L.A. ; Vaccination of heifer before first mating with a reduced dose of Brucella
abortus Strain 19 vaccine (Personal Communication).

3. Corner, [L.A., and Alton, G.G. :  The persistence of Bracella abortus Strain 19 infection in adult cattle
vaccinated with reduced doses. (Personal Communication).

i, Deyoe, B.L., Dorsey, T.A., and Neredith, £.B. : Bffect of reduced dosage of Brucella abortas strain 19 in
cattle vaccinated as yearlings (Personal Communication)
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NISENH L USSUL NBUUSTSJANG NOIWB DN RS
MBu 1 lunnNsuasHea I Naaou 16 L [N
COMPARATIVE POTENCY TEST OF BLACKLEG VACCINE IN SHEEP
AND SMALL LABORATORY ANIMAL
Tana mauael Tund Adduganant 3§ﬂ1 éwt1naﬁanaﬂl
Sopon Tuamsang Niteth Lertlimchalalai Vuthiporn Rungvetvuthivitaya

ABSTRACT
The potency test of Blackleg vaccine was conduted in mice compared with sheep.The vaccine was given to nice
(0,25 al) intraperitonially 4 tines on  comsecutive days.,  Mice were then challenged with virulent Clostridium
chawvoei 10 days after the last injection. The sheep was injected with field dose of vaccine subcutaneousiy and

challenged 14 days after vaccination, The result showed the protective correlation between mice and sheep.

NLLLD)
n11naﬁnuﬂ1*ﬂnun1nu1v1nauuuan;nn (ngulnlan) Tanaamasuuuantannain1uﬂ13|1ta1faqnaw (Tatraperitonina) wam
' ’

LA e HNINHHRHH- 2 '11{ Ili'lﬂii!HKHHUIEN‘HHD.B'JHHHMNM’]B 10 'HI llﬂﬂHlIﬂllllllfl'ﬁﬂﬁ'lﬂﬂuﬂﬂﬁlilﬂhllﬂ'i‘lﬂﬂ'\ﬁhﬂh
IﬁimH’ﬂl“‘lIi'lﬁﬁl““!ﬂﬂ'\ﬂﬁﬁ'lﬂ“ 14 W nmmna IR'H&R'lﬂﬂuﬂ'lll‘l‘lﬂﬁllhﬁhlIJEIlf1ﬂﬂlﬂ!lﬂn!!ﬂaﬁﬂ1llﬂll

nwuﬁ

Taguuyinan (1aﬁul1a15u1} 1awn1uuﬁaaanuana1nl!anaaantnanli1a1u(Elostrldlul uhauvoe1) fianai (local strain)
luauawnulxaunaatanuuuuwuzgwunztuanTan1an1 BCV (Packed cell voluge) ﬁiuﬂawnwn1wut|u=usaet!anta:gsnu1a1nwmaaunaul
uaaﬂ11 0,26% mamadaudssingarasindulainn bmnodnlien 11 A une uns nﬁ1ununun11uun1aiusaauawu11ﬁ1lawanunnanw
ltuﬂit1ﬂu7ﬂl1nﬂaﬂiiu1alan L uu Nice WMNISMRRAIUTEANTAINANIATY TAIAS Nouse prutectlon test (Y, TAMURA uaznae,
1986)

qﬂnséuaz%ﬁn11

atu11tu

1. 1ﬂﬁu 1%wHNmmwmmmunmwwummaﬁmmmm1meumw Tsly Clostriding chavvoei
(local stra[n) lﬂuliﬂll!1'l1ul1l111u N (Packed cell voiune]

a.mwstMMWWMimmemmmmmim&Umnmm:mmMumm
1eat nedlul nta1ana1ﬂiuaaaa1u3n1nnan1nﬁuln¢n1uﬂﬁan1 1u1u|1u 3100, (e 18-2¢ uiiua uﬁtiqnuuu1lau Booster nedia
muunwd1u o Tla 1.2 ua.nu1ua1uan 24-48 ﬁaTuu ua~u1u1au1u Hater bath aaunu 10°C. Luu11a1 Jﬂ W naeamnuuuﬁuwﬂu
A DS (phosphate buffer saline) mwm 3,100 11unau1ntuut1a1 30 uwn %ﬁu1u 3 ﬁii tﬂUI!ﬂR1¢ﬁiﬂ10u11H Iﬂ: Skin
silk A loeanasaRmNg 2 uaaan1 INC RN JLL M R 48,000 CRO nwuaaans Testai

2.1 Suspension uiilialinﬁlﬂu dilution Thuwi petri-dish 1 WRdanT

2.2 1AW CIA (cystein liver agar) AWilAt 15 usanes (o sy awual11un;a (5 wn)
2.3 Vi CIA 30 5 dadiny 1811 24d0H body 18t petri-dish iuacluiauuwjﬁu1iu

3.4 (W C1A § Nadams avludaessnine body AU cover %A petri-dish W

{faawli ' ad w & w
liuﬂ““wﬂ'ﬂ 10420 NDYHART NG ﬂwm!ﬁﬂ'l



28 1.Vet.3iol. Yol 3 fo.1

: : i . i ] . 0
2.5 w0 plate 3unnlugnadanun1vint ansaes Tomdu Wi E1aum 31oC, 1u1auu11na1 24 D1l wa
§a1nﬁﬂln§uu CLA (Cystemn liver agar)

Liver infusion broth 1060 %
Peptone 7 I
Dextrose 0.5%
NaCl 0.5%
I- Cyste;u Konohydrochloride S

tqlanstnanaTusuﬂnnaaﬁaatis 3% CaClz uhnazay
ﬂa1nnanu
uuvumuwmﬁZMwwammmMmmaMuﬂM1
wne 1:1n.1ua15ﬂ1.n1u 4-5 |hou awnu191aw.Layuan1nnaauauuuana1nu: uuuelutnana1asuuuantaﬂ P 42 M

BT ,

I, v Nininus lethal dose saen§aiuuuﬁataﬂn’aﬁw1uﬁg Hice TauiaTuug Hice uéa:néu momna 15 19; 197;
1.3?0 43¢ 13,700 CF0 3 lRamwa iy

, ANV Minisua lethal dose v R ] Tanan14un.ans.naua1unuwn 12,960 ; 129,500 s

1,196,000 CRU %0 TAda

3jwwﬁﬁwmﬁhﬁmﬂm hwﬁnhmhﬁmmﬁsﬁﬁwnlm 234, 334, 4134, 534,
UB 534 1 3 98 1 35 20 a1 Tann1'aa:uwﬁaunwvn1duu1a 0,25 HaRamT 4 43¢ GaRzATONYLA 2 uacn1'aa1a1uaxwaanwa
10 14 oy che G tomomor 100 10 Taunnu Yice 20 nmnainluunaun1unu 0 Aaniag) nuanauawnnatsannnu
moly 7 3

1, dwssininmayiadueuanian Tuun nnun'aquanauuuaatanuan 633, T/, 134, 234, 3134, 4134, 5I%4 aax
/36 T 8 8 1 8% i Tasnranui Tawissasnua laakan (2,5 uaaaa1} Wievinis 14 Tu vwisaeiasniumesan 100 10

laﬂuan.?wu1u 3 aanuuﬂqua1u§u (i TAATagn) awauauawnna1:awunun1n1u 714
HANIINAIAN

- H a 4
AT NN 1 4dR Hinimun lethal dose zaniamnanmﬂuugm

%‘m1nn% Challenged dose Horfality rate
(m] (CFU/dose) (f]

{0 13,700 100

10 1,370 100

10 137 100

10 1l 100




JoVet.Biol.Vol.3 No.1

- H a é
@SN 2 U0 Niginus lethal dose 3001¥aRveuanian luans

29

TN Challenged dose ortality rate
() (CR0/dose) (%)
5 1,236,000 100
§ 129,600 100
§ 12,600 0

& . % 2% e . { IR . L . N
TN 3 m-nh:nnmm\nmmman1una'um§mnmﬁuu LaznauMAN (Control) Aol SoRmLIBAIAN

'Taiu!‘a; 5mnma0m AN 1T0RADY
na;uiininiu (1) mi'nanu (Control) ( %)
§/33 100 20
1/33 80 20
1/34 90 10
kL 80 10
I 100 10
i3 80 0
bIAL 100 10
6/34 30 0

;i Y. L P e A ) e k|
TN 4 ﬂaﬂHﬂﬁlﬂﬂ'\“ﬂ”ﬂiﬂiﬂﬂﬂlﬂﬂhﬂﬁﬂlﬂ:lﬁm“ﬁ la:ﬂamm}u {Cuntrol) ADLIINMLURRIRN
\ 1

- IRfuian
1

RIMITIORNR
na"nifminiu (%)

RINTI0AED
ﬂéuﬁ1uqu {Control) ( % )

6/33
1733
113
234
34
UKL
3/
§/34

100
100
100
100
100
100
100
100

=1 =1 — = = i =) =)
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a1nn1s1nn 1 M1 Ninioun lithal dose 1aetlanuuuaatannn\1nuu Nice 10 Hwia 13 CFU #aTad 48 Ninimus lethal
dose 1usaanuun1na1nunn*nn~n1a innn 12,000 C7U #olAd (Mo 2)

q1n|111un ] 1unau|n Nice nnaqasuauan:an1unna.ia lamuhlunauunua1suuqs 100 1 nan11n111anaai-um1u ao 100 +a1
3§ 1u|n.nnau1uianaantu (nau Control) uau11n1x1anau1.u11e 0-20 lua111uu na-uan11n11n1u 80-100 tﬂaxtuuu

1unn.uaana1aiuuuaalanlunln.uala1uﬁlu1innusnn Kanamatan 100 lﬂailuul IHBIHﬂuﬂuiﬂﬂlnﬂulu11ﬂﬂlt1l1ﬂ 100 lﬂa1
v i TR ae (v ¢)

ﬂ?Uuﬂ-ﬁﬂﬁTﬂ
NWMMMNmmWMmmmmmwmmmﬁmmWnrwmahmulu'ﬂurhﬁﬂﬂmmnm
UrinEaTma AT AR a1 Tnﬁn11nanunu1uuu Nice sa.un.nna1asun1a=uwn 100 1m13¢ Lethal dose 1uﬂ|1|ns-nau MR
:auut:inun1naau1naunuanlan1uuu l1ce lnuna (n111vn 1) 5¢nannaacnunu f. TANURA (1986) nnv11ﬂ1'anun1n|aa1nnuuuaatan
1uqﬂunnaaauTunuuan11n111aa o0, Ltatuens wieThindom
n11naiau1nnunnaalan1uannnaae:u1atan i Wi Nice a.1uuaazau:ns1nun11naaai1uun.au1U4anmnu1a1uq Mo 3 e
{) awuu51u11naaauaun11ﬁi1u1alaluﬁﬂ11nnﬁauu1.ﬂnnn1nsat1azu1uan1nnaaiuu1ﬁtﬂn (i s Nice um1sunuﬁn1nanawau1a1nula

{ANANTBNDY
1. Report of Department of Mimistry of Agriculture, Forestry and PRischeries. 1972, pp 99-100, In : Ninimum
Requirements for Biological Products for Animal Use, Tokyo (in Japanese).
2. Tamura, Y. ! Makie, G., and Tanaka, N. 1986, Correlation between the in direct hemagglutinating antibody and

protection of mice against Clostridium chauvoei : pp [243-1281.
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vaslasSd lsauINnua= LN tilas
MEASURING THE QUANTITY OF 140-S THE COMPLETE PARTICLES
OF FOOT-AND-MOUTH DISEASE VIRUSES

NPT HUANGIHAUL LBOS vepNTinl
Montri Montmaturapoj Chawarit Bunmatid

l ABSTRACT
? In the production of Foot and Nouth Disease virus type 0, A,As-1 in the biogenerator level industrial scale
| the amount of 140-§ particle were measured by sucrose gradient ultracentrifuge sethod. This method was satisfied

ud wag used as a standard method in the vaccine quality control of FMD center.

UNARHa
‘ ﬂi%uuﬂ11n11ﬂil1Rﬂuliﬂﬂ1ﬂu3'!H1lﬂﬂﬂ!ﬂﬁllﬂ T tﬂ!ﬂﬂ]ﬂ uﬂﬂﬂil“ﬂ!ﬂlﬁﬂmlﬂil!T.Iﬁ1ﬂi!i1lﬂ1!ﬂﬁl ﬂ1il111ﬂlﬂT!
f‘ mu'lulunmmamanmi'ﬁnuﬂnuaumnaau'iu 140-5 Waid sucrose gradient ultracentrifuge i Iauatﬂunu'lnahua-'lu
[ liﬂiﬁﬂ1l1]1uliﬂﬂ11I11iiiﬁ!ﬂliﬂﬂ11ﬂ3ﬂ1HI“!H#H“HT?Rﬂ\ﬂﬂi'1!1l“iﬁ
AUN
111515%“1““3“111lﬂﬂaiﬁuunﬁﬂ1uli'na Picornavirideae ﬂi'tﬂu acid sensitive members W8N Apthovirus gemus nvas
TEUNR (virion) (Ut Tcosabedron IIHH envelope iﬂﬂ?ﬂﬂl;ﬂﬁ1ﬁuﬂﬂ31135 24 27-28 W Tadnas (na}, ﬂuﬁlﬂnTﬂliﬂﬂ
(volecular ueight} § x 108 dalton nnaanwa1ﬂinu (capsid protein) Tid capsomer i 60 copies uRas copies 15:N3UR
polypgetldes !iﬂﬂl § 1ER ATIA Wp1, VP2, VPR3 Udx VP4 NSRLIRAER (Fucleic acid) ﬂiilliiﬂTﬂui'l!1lﬂi!tﬂl¥ﬂﬁ REA 14
81 (Single-strand REA) au1run1a1ana 2-3 x 10° dalton
iuniﬂﬁﬂuinnailiiiITRHWnﬂa'la1lﬂBEHH1 Sedinentation coeff1ctent = 140 (1) ﬂa~tﬁunaan1ann11aunwa 140-8 lﬂuI1
H.I“1Ilnﬁﬂ11ﬂﬁﬂl31iﬂ (Tmmunogenic component) (7) ﬁiHLllHiﬁﬂT1ﬂi?i1ﬁl1ﬁiHTI 140-5 W virus suspension iﬁlﬂuﬂ@iﬂﬂq
iH1¢E¢ ﬂi' ﬁul1ﬂﬁlﬂﬂﬂiﬂ1i 140-3 lﬂlﬂ 1 Iﬁﬂlﬂ 1 Iﬁﬁﬁ&GiﬂIu lﬂiii1ﬂﬁlﬂﬂﬂ%ﬂﬂ¢ 140-§ ﬂﬂlhﬂﬂi?ﬁii
MITAMISING 140-3 14 Virus suspension 5% 1 laets ultracentrxiugat1on sucrose dena1ty gradlents (1A% Hi
tarteling, Neloen (1) Ude Doel Uachme (3, 4) Wnanwli 'lﬂmnnnm virus preparation tuagmmquan (Centrifuge)
8 sucrose gradient §1Hﬂ11ﬂl;1§¢ (ultracentrifugation) TWIRYAY 0OV-adsorption peak SAAMEIISIETEY 140- (48 W
50 ek 3 Dudsdnninnany 140-5 Tnainaiia
AUNTAAZIBNTS
msLase1aSd (Virus preparation) U8% gradients
Wi 3 Ind Aa 0-189, A-132, As-1, WARLARI 1BPA-3 cell hmﬁ suspensmn cell culture 'luwm 1A 3,200 iR
i (Ra virus) WWILANRENNLYaRAAN BN Uz {Centrifuge) i 1,000 8uERa0 10 WA 1 1o,
Gradieats (ATENIABY 158 UsdSX sucrose W Tris-buffer 1ﬁ81ﬂ sucrose gradient former lﬁiﬂﬂﬂil\ﬂﬂWiiﬂiHﬂ
fradient tmsaﬁau‘lu tube 939 Beckman iu S¥-41 (ultraclean),gradients m‘ilu iy -20ec. ummmﬂuhma
W

-1gﬁlsnu1nua:tiuﬂaa IBHAATI AN nsuﬂqin'
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Ceutrifugation Conditions

nmmmmmmmmﬂmmzuﬁmannumMWMMWNWWMMMmmm
TR 16,000 S30/0¥ (epn) 1u2d1 17 F1Tae wia 41,000 su/ tﬁulai1 2,30 F1laa 1 doc, (Becknan
L7-55 Oltracentrifuge) T Becknan rotor swing type
Gradient Photometry

gradients izgniu1u§h11 50 ii.l;jTﬂw Tae peristaltic pusp W flow cell 184 LEB-spectrometer model 2138 Uvi-
cords 4R Path-leagth flow celll 11.,i wave length 254 nm.,recorder 0.2 mm./second, 0.V, spectrometor semsitivity
0.1 (ABS-range), recording amplification 100 mv.
NSATWIANIAY

BUIA9EY peak 14 chart recorder 1-tﬂuindiuInsaiqﬁun§n1ul1€itiua MIAMIENA1 REN153EN peak R
mstelwin t[ﬂﬂl1ﬁiﬂ1ll1iﬂnﬂ standard nuaa

11niu| 1 10% absorbance peak ¥ vare length 25¢ nw. 1041054 Ind 130Tt u«Innﬂﬂwinﬂtltuuuuua.uianﬁ 215 (M Lz
m1mmummnmmnnwwmmmnwnmmmmmnmmmnlmmmmamk

iﬂ! 2 MSREL peak i ! a1u leﬂnﬁﬂiwutlaan

1ﬂl 1 MR WM H R ua111n1iaannnnnaq peak | nuninﬁ) uaunﬁn11nnni.a1ununinﬁIﬂn1n111¢|1uﬂlun (R0
11111111 T vwaE Ly

nssaifeimn 1 A msaies win : 2 1§
i winns:a RN peak . 120 "
A area 189 peak : ; M4 LTURLRS
M standard curve, area i § MTNITSACHRT (TALESTIR 1405 7, §,ﬁglll nqunuﬁlun 140-5 184 gfal Hﬂi 1, 5 x40
(m 300 g/l N5
N3%W1 standard curve o 1R

Crude viral suspension
Centrifuge 20 min. at 2,600 rpm., 4°C.
PEG 8,000 7.5% W/V agitation 2 hours

Centrifuge 1.5 hrs., at 2,600 rpm., 4°C,

Remove supernatant
Add TNE buffer in sediment Vol 1/100 of initial viral suspension
Homogenize and agitation 60 min., 4°C.

Supernatant virus treat by fluorocarbon
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Ultra-centrifugation supernatant

Fractionation

#) ect the fraction

Purity evaluation
n‘n11u1a11uuign§taa1qia1autﬂ§nu1iuué1 W 20 2 wavelength
M29m =~ L6tol8 Wi D29 m = 14
0D 280 oa OD'EIQ ]
freae 00 soehisasnae IndchoeiuR average ¥iskauonaditin 1.1 iglu wnlilk
mmﬁﬂmﬁwm&wnm?mdﬁhwwmm&Mﬁﬁ1%Mmﬂﬁ1wwhhh&miﬂnn
(nmsasERtTa T (pg)l) = 1004

0.76
13810 00 A 259 na v oS collect dilujy A9 0.3¢ uaeh 280 an vy 0,23
:nx1:n:§u purity g Qidd- =158
0.23
vsaiinaliie : 100203 = WI
0.76
= M0 rd(di])
= 110 mg/al
W\ purified sl staadard curve dalt Taon® dilution 1iaé1:ui1c 1-10 g/l

Wa
wansmnaiaessy ol 13 ua:zuﬁ 1
1. ténaiing 140-5 Y rav virus MamInaaeladdInd o, A, As-1
0 Wisdn L85 (range 1.00-2.42)
Tni A S0sdn 126 (renge 0.61-2.40)
I As-1 @Anesdy 210 (raage 1.10-2.60)
munTen 1 ass CF, 701050 vaeTais Tnd o, Ay As-1 mannen 2 Tagd
Il o CP iadb 370 (range 215-461)
A 1 P ind 548 (range 312-T24)
Tnd As-1 1 CP (adb 560 (range 407-124)
o i 901050 1940 6.9 (range 6.1-7.9)
WA i TCIDso ind 1.3 (eange 6.0-1.9)
Thd As-1 i1 TCIDs 1980 1.2 (range 6.5-1.7)
2 T 3 vina 140-5 1 concentrated purified virus !aelnﬁ A imisiy 263 (range 225-321) ;11;n11ul;uiu
f1ena 188 1mMI00 raw virus iﬁlaﬂluaélau; yield 111 755 %00 rav virus d3um CF ﬁiﬁlusﬂ 84,745 (range 5,800 )
“21. 400) wazm TCIDse i#4ady 8,99 (range 8.1-9,9)
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- a ayh - v 4 & 6 wvae fl
AN 1 vane 140-5 Tu raw virus HIRRanntmeR 115k Nomant uingu usazy
\

Batch eights of 140-§ varticles {mg/ul]
Type 0 Type 4 Type As-1

1 1.81 1.60 1.90
2 1.89 0.% 2.30
3 226 0.61 2,80
{ 1.88 1,20 2,00
5 2,18 1.3§ 2,50
§ .08 1,10 1,10
! 1.50 1.00 1,90
8 LY 1.80 2.60
g 1,00 0.63 -
10 1.46 2.40 -

ln'n\l;.l 2 u#neRt 140-S, coplement fixation (CB), infectivity titer (1CIDsa) T raw virus mnia:lm'iilim
nmin’luia:ga

Type Batch 140-§ (/ug/nI) CF titer infectivity titer (?CIDse/ul)

0 01 1.81 AL 1.8
02,08 1.89 {81 Tl
05 2,26 il 6.5
06 1.89 389 6.1
07 3,19 a1 1.3
09 .08 385 6.3
I 150 338 13
b 2.4 7 6.3
14 1.00 288 6.7
16 1,46 mn ' Tl
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Type Batch 1408 (ughal] CF titer infectivity titer (TCIDso/nl)
A 201 1,60 1 1.5
202 0.9¢ 407 6.7
20 0.61 mn 1.1
204 1.20 14 11
20§ 1,35 646 1.3
201 L10 546 5.9
208 1.00 {79 1.5
20 1,80 14 1.1
21 0.63 m 1.3
218 2.40 180 11

Type Batch 140-8 ﬁf.ugllll CF titer infectivity titer (TCIDsa/nl)
sl W0 1.90 4 1.8
408 2,30 67 i
409 2.50 §53 1.1
410 2,00 556 1.3
{1 2,30 668 1.5
i3 L10 41 6.5
45 1.0 n 1.1
i3 2.80 §07 §.7
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M‘Z‘N'ﬁ 3 umm 140-8, Complement fixation (CR), infectivity titer (1CIDse) Concentrated-purified virus
Type A WRVIMLBRER 275 (M
Type A : Concentrated-purified virus (x 275)

Batch 140-§ Lﬂﬂ/ll' CF TCIDso/al
201 228 46,800 8.3
02 236 §0,100 §.1
03 284 67,600 8.7
204 2350 127,400 8.1
205 255 107,200 g3
207 260 55,000 5.9
210 3 102,300 3.3
1 255 87,100 5.5
i At 12,400 5.1

ﬂ1uuau1aﬂ1m

WAATYATANIMM raw virus LAY concentrated purlfled Iiiﬁ Taynmminiadlrmnmasiitos el crr, Tos
uaz Sucrose density ultracentrifuge Wd uv-peak Tutokas Aalavm vl liamwdsmuia ting 140-5 leras viru
0 3 Tnf ffade 1-2 Wihmiuiodd, viva 140-5 saelndin Y concentrated-puritied niimmnduty 215 (hansen
50 (a1 Rouiy original raw virus

MR 140-5 1uuwnuu ionwiwg L swiningu lsmvanuae oy 1=aoa1nn1111ﬂ1u1u 140-§ auquﬁ1unn1:nu
1u11¢n15a11511anuau11n (1 SRR T AN B At T0IDs0 a6 adebentandas Tirmeiil
uwnﬁauatﬂuu1a111uau1aaau1aﬁula Lnneﬂﬁnl1an11uuuuau1un11n9'ni1ﬁn1 140-8 nsogi i T8 ArsTamAn CF unz TCIDse
1uuavuu aua11ruu1nﬂun1U1'nnu1uzu1un11naa11131n1uu

ST e 1608 W virs preparation Miesily orlglnal w0 concentrate Souiuirmye: Tovg
e ni.a1u1=nn11u1n111115»uan131u:n&*inuﬂ1u1u 140-8 aau1ﬂuautnuuTn u¢U1'1niun1ae~ﬁ1u11unﬁnua1aaaau1a1u1u¢na.an
wiausn Il Wlhnagoud o nnnnﬁa 1nuulna.tanuannn.uu1n111u1ununn1wnutnuauu:nﬂnnan1un1

i i]nﬂ'l'l’il'hlil\l
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and-mouth disease viurs., An, J. of Veterinary research 23:333-342,

2. Barteling, S.J. and Meloen, R.H. 1974, A simple method for the quantification of 140-S particles of foot and
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nﬂ$UﬂuU1qﬁﬁuﬁUﬁuﬂm 140 tod WISHL e
ﬂﬂq1ﬁﬁﬂ1ﬁaﬂﬁnuautnﬁ;uau
A s ﬁTnﬁatﬂuﬁmtnﬁtﬂuu
THE IMPROVEMENT OF ?HE QUANTIFICATION OF FMDV-140S PARTICLES
BY A SUC?O?E DENSITY GRADEENT P%OCEDERE Olaltict. <
Wil 1 uuatanal 18esn Sunieiil LaRuAnG e Tau!

Pisamai Leamcharaskul Cherngchai Chuntharusmi Chalermsak Pittarat
Abstract

Quantification of 1408 particles assay method by sucrose gradieat was improved, To be a standard procedure
sany factors : such as equipment, technics efc. were considered. NS2-ribophage-standard was used in the system ¢
the assay, Accuracy of this method was shown, Calculation from standard linear graph of adenine solution with th

equation B'% tem 254 = 74,3 indicated low levels of variation.
uUnAAYa

1ﬂﬂ11=1ﬂ1u1u 140 124 n11ntﬂa s i }asqﬂula1l:n1tauu iannﬂxuﬂ1u1utau1a1§1u Taun11w1ﬂaquniau1 FTRL
1n1awua nun1n AANTAREL NRLA 11un¢ﬂ111law1u1a1§1u lau:aﬁ 2 11ulUuu1a1§1uuaan11n11aaauna.11|aun111u1n1s1uaaaa nuuxﬂ
uu1n1in11n1u1311unugn1 B 1ew 254 = T4S

AuU"

11auwnua,:n1|uqslUulinnaaana“aq1uan1nUﬂ na1utnaninuaunaunweawuta1u§nﬂ1uunuiaawau11ﬂunn1uu1n aeuuﬂwun111uuaﬂ
1nnuafnu1'au?uaaatau« uutuaei1ﬂn1ﬁnauau1un1ca1us11unu11aaau1nuuuu:naz:ninUU1u1u 140 (ad wiias Tuiadu (3, 1) n
Liﬂ11?1ﬂ1ﬂ1ﬂ 140 1ad auaulu111antm1uuﬂuaﬁu1un11ﬂan1a1uiuun11uaﬁﬂqa511uw (2, 8) au1¢11an1u1an11u1ﬂ1u14 140 134 1
Tagusnieas aa1ﬁﬂ1a1qtn1|aau (Sncrose gradient) (2) a11uu1n1§1ul10tna WEWI0ARTE iUﬁ11HIH1lUﬂU“ (Variation) L
140 (34 Wil na.ﬁauanunun1uuav1niuna (4)

Tursinl nu u11ae1utnumaa¢nu1nu1ﬁ1u1u 140 1ad aau1q un|u111ss1a1u1u1un11a1uua (9) wae sy a1n1un11u1nunuaw 14
1ad W (10) auuuqauanuu1 aunu1uu1¢15n11a1%1u1ﬂ1u1« 140 (9 u11ntaa amu1au?niﬁtn1tasu 1alau1n1§1u Tﬂnn111aia1awn1
Tuienad 4 11nnui11a1n131u (Ouead 3 (NS2-Ribophage Standard] Tamrsania ua-Wiuﬂun11nu1a1g1uaawaw1a 21095 AN [Adenlu
Solution) 1un11n1u1u1nalUuuu1n1¢1un11u:uuwa1:auun1nn11uan1aau

{ ') s a w & w
!ﬁllﬁhﬁl!'lﬂlﬂﬂﬂ'ﬂllﬁﬁ NATHARYINGAN NTNUAHRY
L} 1
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QUnséua=3§n11
atu11zu
L. 1n1awnﬁtnxtaau

1.1 sinnoumiaos (Gradient Master, Towa-Biocomp Co. Ltd.)

1.2 1HRTTIERY (Continuous gradient former, Samplateck Co. Lid.) H;anﬁuéu (Peristaltic pump; 2115, LEB
Co. Etd. ) 1 lﬂ'liﬂi"liull'ul:ﬂ [lagnetic stirror; AS-2T, Cole Parmer Co. Ltd.)

1n1a¢aan1111un1ﬂan (UItracentr1Iuge, 18, Becksan Co. Ltd.) nxaulslnax (Rotor) Wiy (rube)lualnaaaTatua1
[Poly—alloler) nu(uiam‘nnﬂtn (Ultraclear)

3, [AR0IAM 140 lod 339 [SCO Inc., U.5.4, !ﬂU1-ﬂﬂﬂh18lﬂ13¢lﬂuﬁﬁ1ﬂlﬂﬂﬂ unaat1ataui atnnlnax [Absorbance!
Pluorescence detector; UA-5 series) A3y aaantnunmt (Type-6 optical mf.), mamumnﬂnluummmnm
(Density gradient fractionator; Model-185) na.mawunnua (Recorder; Kodel 165)

b sntousvunlas ITnimad (Spectrophotoncter) 1uaa-70 (Du 70, Becksan Co. Ltd.)

5auwuummumﬁmh1ummhhunvﬂn1munmnmumuimﬁuﬂuuuh1mmmmmﬁmwmw
19N (Standardised paper. A4, PMA Corporation Ltd.) ua.ta1aeuu1aiuaaatantna1 (Fraction col!ector,
Retriever IV, ISCO Inc., U.5.4.) (D

B, #1TIANNY (FH uTn15 (Sucrose), nana1tun (Fluor1nert RC-40 wid RC- 70, Sigma Co. [td, ¥ Susitomo3N Co.
Ltd. ), Aei [Ademne, Sig:a chenical Ltd. } , AR lamml 2 (MS2-Ribophage standard, crude harvest solutiom,
ATCC 155971-8) Ghzdun

7, o hisonomaniagaaz st

3
BT
1, misten s wim oo lisoumeiwmiing 149 104
1.1 slnxa
Lnsﬂduﬁa1aﬁ1nn1«ﬁ1 U AW 6 1900 REAN IWUTELRARINBNAEA YHw 10 nmaa1a (nn111an 2 v 3) nawulnu

o 153 uﬁlua1n1n11nanauaawlaw (Optical density, 0D) n1asaiawalunTa1]uTnn1a11ua lﬂ!ﬂl1iﬂ1 140 (ad nn11ua11nau AL

luuns (o)

1.2 iTn1ﬂ1n1|auuua-xn1aen11n1;asu

LnxuuaTn1a:n1|aau 10-45% azntn1aunﬁtn1xaau 2 1u # 1Hﬂﬂﬂ!1lnﬂ1 (Gradxent Naster, Towa-Biocomp Co. Ltd.)
la.tuaiiuaw {Contlnuous gradient fnrler, Sanplateck Co.Ltd,) ﬂﬁu1u {- & A1a8RD AT nﬁlul1a1n11lnluzaelﬁi(Refrac-
txve index value, B1) SRRIMIMTATINNSININADT (Practionator] T Vot (%) n11uluuuuiaasla1aw1n
i 1 W

16 ﬂ1u1l1l1ﬁa1ﬂla.l1ﬂ1]ﬂﬂ110uﬂ1ﬂlﬁiauﬁﬂn11lﬂﬂl1k1ﬂ

oo lhisuTnas 0.5 wax 1 . 41n*n1*n11aaﬂun1u1u1a 140 108 maistanman 1 Talunmnlanasdumoiaion
qzn§1taun1nnn W 1,03 682 4 90, 0B RouinyazoomA

‘

L4 drmnaegm tauad 2

warimR i oual 2 Tawidimnlain (2late Lysate sethod) () VSR 0,05 6, 900 15uiod 2 AR uai-
aﬁwui1§aauuuﬁln1ﬂln1tésu 10-45% waluwan 140 vad mwagmlamaon 1 uaz § iilﬂﬂiﬂlﬂ:ﬂﬂﬂiﬁila
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15 nsay
uﬁn1-a1uu1auaqia1a1naanuuwanun § wwatamIne 0,25-3. uo Wl wwz 10 MaE Vv
1uaxtﬁunn111uudluuu1a1g1u (. Standard deviation, ¥ 80) ua.sHa1;nuaa11uunﬂn1uaiaa (% Naxinum difference, % Diff)
1.6 aau1111un111nn1u
Wl 2 154 !ualnaaaTalua1 la.iunﬁan111nan1 u1111un11uu|1aa1¢n1stnxnwaan11Launsnnn awian e
tas 6 L91nu1nuuxanua.aataai1wn1uniaac
LT 1nn111un1aa1un1u|athIaaiaﬁ1 140 128
WWIRIWIATIRAUNAT 140 13 Tau1§iin111ii1aﬁ1uéwu(iwlnéaein61 140 19# (Practionating sethod) 2 suu A
12Uun3em (Pierce systen) ua.1.uun11aaa1nuawununun1u (Top eatry systenl mwiana e Instruction sanual of densit
gradient fractionator model 185 (§) vias o Soumy it Yoo Hermonse 23200
1.8 d1185879094 (Chase solution)
PRROINN DAL IIAA 2 2810 D uaaa1tnn 'TH aln1i AV BHT 601 u11!nun1an1ctl1ln1aumaaq 140 138 AW
hTRH uun111aa1nua1anwnuu1u 1U1sutnuunnauunua AL avnanun11aun1aa1¢t:1tasaa
%, 511ﬂanun11uxnsaaxa:aw|n1auua
2,1 avausionls IWlninod | 1uau 10
11:11a.a15a.auu (Al-AS) nnanun1wutnu¢nxanawtn13«n1u1anaa Doel uas Howat (4)
3.2 ln1a01anw 140 (4
Rodill 1nn11uannau:auﬁn11n111ni (Plow rate, 8. Jum) 88“H1BU1Q1!?HIH1583 (Rlow cell) nnn1 Thon113
uiu1n1nnnauaanu11u11a1nnwnua nwu1n:1n11nnu:aaune.n1 TR ﬁﬂﬂllﬂllﬂllﬁlliT (% Compensate factor, % Con)
(D 1nn11utnaun1ulanan11n11nuu=aun1 s (Chart speed, ®W./0,) nna1 Themviammgamoensam
aan e aa1mn o nﬁn1u|1n11aaaiauuna'n1 TR col
z.u.z 1aa11utnuqn1unnqn1.una1u1n1n1aaua'xauau1n a1un1innalu1ntn1nw1au?uu1n111uw1nnln¢tn1a (0D2s4
_1‘42) n15uﬂl1l_JﬁJ1%ﬂ1 ) :n¢i11a.a1a1.auu (Al A6) n1atnxaa1aa1140 W MwATMIeaY Doel uas !oiat (4) auuq*uuu
At (una;u1n1uunnn1¢n1nl a1nuuaaaaw1t aTAUM tuuu1a131unwuuan (Bxternal standardl1un11unanu1nlﬂ1ﬂw n:ﬁusnan 0.1 um
WRTSIRIAUTONATAY LUTOUINEUAY 0D i
3 u11iﬂaun11utnuwn1wanwunnuann11asauéw 140 134
whaabe s 140 (¢ (i wasied 17 810 9 | Mot u § momsausiamemRcusm wiine]
MTR 1 642 § ﬁﬁuqnu1é11359, % 9D eas ; DifE vInkman s a1u§1§:wlua
i, 111aua11ﬂu1n1§1unuaaun11uauauax.u11vu1uwu 140 124 fiu aunuac 140 108 T
Lntuni11a.amsu1n1]1u aEA ﬂcun1n11nnnaunaulav (D= ODzst % al) na11na11nau 254 ma 12900 0,001- 0 031”5 wil
AT LATRV IO 1{0 \od luﬂuunnuammunm mwnmmnlmnumm YRAIAT MEAN TR NN R mnmmmmmnnm
LRENINARAY 11unwn1nauzuutaununtn11 (Colpensate factor) awnuuaauna11

HAanIInaaaN

1, Uaiommnsand miun1sasiantann a5
1.1, 3lasd
]
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v 3 s 3 iR AT BWRRaRA ; SN (Kerck Co. Itd.) Mmsziv
BT (Background) himnzdy natﬂua1n1an1uau1n1au1wu1nn31u11na1su:uuun1n (Sensitinity) 0.1 slirehueumnnaaney
la.iaau1uuu1unun11a1as1aau (nanlu'1'nuuunn111uaawa1n1a 1u1unll uuaun¢nna1na1aa1q1'n1wnun11u1uu11u=a:s.a1n1un111nu
nnuwnnaa nwna1annauaa¢uﬂau1n1naa 0,07 WAmENAGL 254 AW (nn) A witowoa lugss iviitading uu11u@|1anuaawun 1
v, uaaua 11i1i11£U1 heumamaimas i uan1n11&anauraaua STWRAVNUTINEIA (Kerck Co. [td.) tAnkay
ijnmwmmwmmm

Yawtin IaxaanIlu‘n1aaaauwan b (an111wn 2)

L2 ﬁ1n1u:n1lauuna cA BT

nmmz mﬂmmmwwmwummmﬂmmmmﬂmmnmmnnmummuHuumnnLnuw1ummuw1
nuunqwuna;uaununta'nualU1nutnnua1nu1inelun nqwutaucaaen11nn1nnauu1iluuau nunwnsaqﬁ1n1a:n1|nnunw||u1'auna'lnﬂl1
fins 140 198

1wmwmwumummhmmmmmmumum 2 fin mwmmﬂmmmwurmmnmmmmmumuwnwm

(Sanplateck] Pnstanaliiacaan naa'uaaa1st1a1uwuu1'u1u 20 5 1uau.ntnaaoluunau|1lna1 (owa-Bioconp) AWAIANUNI-
lisuiina' ﬁ uaan1ul1a1taa1nu 1aﬁ1ﬁl1s1u1'u1u 10 n1nln1uu

i (o Taonuny A uasingaat (Towa-Biocoup) %can1aan1un11u1ﬂ1a1a 10 198 Laenmmudsnianin

1.3 VInaTaianLas l1a11uﬂ11uun1ula1adaaa11teun1ﬂ1n

Snvasay 140 (o TR IR0On 0.5 48, houirondn nwnuﬁ1u1a 140 vad Tumrapns ndsnamunn a1aqvnﬁ1na1unau3na1n
|1unantaﬁ1n 1, ulu1n1ngu1nn11ualulaqlnunmnnn1nanunnunx1n auuuu1u1n1nlau1 an:aanman1u111&n1=1nn11nnaauuuaa | .
unnawnuutuaaa11a1a1a1ﬂn 3 nn111.a.t1a1n1u1un11ﬂun1au1ﬂuuﬁ1sistn1laan Ja3E £, wnen 190 (a8 miiee 1nnn1n
GRETTRRIAETE 1annnuatiu fxin lun IR lﬂﬂlUiﬂUtHﬂU1'211w 1408 4 S, IAINERRRA § S, R0t 3 S, LA
kg ¢ 1. antﬂauuwuawsnau LRI e e A PR

L4 I TORTTW lﬂutﬂﬂ 2

nassaon s unan 2 b MovslossTaTan i fassie mmenion (Control) TauMTMARDYLRGOITY 80 14 WIIIALGT
(805 presacker) [Eﬁﬁﬁ {)

1.5 nvsany

WM £ SD EATIUOTIINR DifE aauuﬁnunn1-a1uﬂe 1uauu1anuntan na.aﬁauauuwawun1nq TnHU1ﬂnna1wun 140 134
ilinmmnssavinan I iimsssng 15 o2 |ua|111a1nanai1nnu1auunn1na11nu11 19 i L uas § T
.5 uss £2,0 % (n=10) n1ua‘nu ﬁmu % Diff ydanyy awuaunawﬂaﬂ1 BN 10,6 4% 5.0 % (n=10) Mua“9y nan&1nuun11uﬁu-
mw1:n114nﬁ=unn1.avuaa nunn1'&1xuu tuuansu.laoni1llaun1ﬂ (r=0,99996) aeuanu1u1un § iea1uln11n1uﬁuunaaqni.a1unauamo
stnn1nxau1 3uaﬁn1un11u%1UH1n1 140 1ad Yaemanne

1.6 ﬂﬂﬂ!W{ﬂul1ﬂ1ﬁn1u
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