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Summary

Brucellosis is a major zoonosis and is alsc known of its considerable
economic impact slaughtering several hundreds of dairy cattle every year in
the Republic of Korea. Bovine brucellosis is a worldwide infectious disease of
animals which is usually caused by Brucella abortus, less frequently by B.
melitensis and rarely by B. suis, and manifested by abortion and infertility,
with excretion of the organisms in urine discharges and in milk, and also
highly pathogenic for man causing undulant fever/malta fever. In Korea,
bovine brucellosis is the most important disease among zoonosis and Korean
government has been adapted a prophylactic strategy against the disease
which means "test and slaughter policy” for last 40 years.

Recently the number of slaughtered dairy cattle due to brucellosis are
increased steadily from 180 heads of slaughtered cattle in 1989 to more than
nine hundreds of slaughtered dairy cattle in 1997. The test and slaughter
strategy for only dairy cattle’s brucellosis may be difficult to eradicate out
bovine brucellosis from Korean peninsula, Korean indigenous cattle which is
the most part of all cattle(2,500,000 heads) in Korea, have never been tested
so far. so that , the prevalence rate of brucellosis could not be figured out
yet.

In order to reduce the a great of economic loss of cattle farmers due
to bovine brucellosis, epidemiological researches which was carried out in
sporademic infection location in Keongki, Chungnam, Chungbuk and Chonbuk
province. Milk Ring Test(MRT) and Tube Agglutination Test(TAT) were

focused to compare the accuracy, sensitivity and specificity with ELISA,
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Complement Fixations Test(CFT) and Latex Agglutination Test(LAT) for
brucellosis. Various Brucella spp specific antigen and Yersinia enterocolitica
were prepared to analyze the characterictics by means of Western blot, CFT,
ELISA and LAT. Sera of brucellosis infected bovine were analyzed by
immunoblotting using sonicated cell extracts of B. abortus, B. melitensis, B.
suis and B. ovis. Isolated Brucella abortus in Korea has very broad
spectrum antigens and antibody reaction from 24KD to 85KD using positive
serum of brucellosis, The sera were shown a cross reaction with B.
melitensis antigen as well as B. abortus by means of western blot.
Immunoblot analysis indicated that the antibody responses in infected animals
was largely different from each other.

The ELISA has a 93.8% specificity and 81.5 sensitivity compared with
TAT method using 130 sera which were collected from 1995 to 1997. CFT
(=1:20) for the positive sera shown a specificity and sensitivity as 100%
and 73.8% with TAT and negative sera and dubicus sera were diagnosed as
negative with CFT. In LAT, more than 1:200 dilution of brucellosis positive
sera could agglutinate with latex beads sensitized with B. abortus whole
cells. However, even negative sera do not agglutinate with 1:2 dilution of
negative sera. The LAT have also a 100% of specificity and 73.8% of
sensitivity compared with the TAT methods as well as CFT. LAT which
is very convience for diagnosis of brucellosis, should be taken by Government
as recommanding diagnostic Kit.

We proposed to develop and optimize the rational and techniques the
CFT as well as the LAT which are able to use in the laboratory and field
conditions in this country. we anticipate that these approaches will facilitate

the rapid detection of infected individual animals and herds.
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The CFT is a highly sensitive and specific method, however CFT not only
complicate the procedures is difficult and also time consuming one. In
contrast, LAT is a simple and sensitive method, and partially used for the
diagnosis of human brucellosis in some countries. In this study, we adapted
LAT for the diagnosis of bovine brucellosis in Korea by optimizing the
buffers as follows. the optimal antigen coating buffer was 0.1M Tris-HCl pH
80, blocking buffer 0.1M Tris-HCI pH 80 containing 05% BSA(Bovine
Serum Albumin) and serum dilution buffer 0.1M Tris-HCI pH 7.4 containing
300mM NaCl, 05% BSA and 0.01% Tween 20. Incubation time for the
binding of the antigen to latex beads was 60min at 37°C. one volume of 2%
latex beads diluted with antigen coating buffer(0.1M Tris-HC! pH 8.0) was
mixed with 24 volume of 2% antigen(PBS pH 7.2) and incubated for 60min at
37C. The antigen-coated latex beads were washed two times with blocking
buffer (0.1M Tris-HCl pH 80 containing 05% BSA) and resuspended in the
blocking buffer at the final concentration of 0.08% (v/v). The reacting
results were observed after 60min at room temperature. By comparison with
specificity and sensitivity between MRT/TAT and LAT using 130 bovine
sera, the LAT results showed 100% specificity comparing to 75.3% sensitivity
of MRT/TAT. Serum titers of 1:2 and less were considered negative and
reciprocal antibody titers of above 1:4 enough considered positive.

In spite of considerable economic impact slaughtering several hundreds
of dairy cattle every year in the Republic of Korea, Any prophylatic strategy
for diagnosing brucellosis, so far, have never been included Korean indigenous
cattle which is the most part(75%) of all the cattle in Korea, it may be one
of difficult reasons to eradicate out dairy cattle brucellosis. In forward to

expect and tp establish new National Eradication Program of vaccination of
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Korean indigenous cattle as well as dairy cattle, The hyperimmunized
serum of Korean indigenous cattle by Brucella abortus 1119-3, B. melitensis
biotype 2, and Yersinia enterocolitica O:9 were prepared in order to evaluate
the accuracy of ordinary diagnosis methods. Inactivated whole cell were
immunized to Korean indigenous cattle with Freund’'s complete adjuvant and
incomplete adjuvant. and then evaluated their immunological reactions against
each antigens by means of western blot, TAT, CFT, LAT, and the ELISA.
Brucella abortus 1119-3 whole cell antigen positively reacted with
hyperimmunized serum against both B. abortus 1119-3 and B. melitensis
biotype 2 in all serodiagnosis test. Immunological responses in Korean
indigenous cattle for Brucella spp was shown the possibility for
immunologically protection of the infection by Brucella spp.

More worse, any bulls of dairy cattle have never been tested to know
the prevalence rate of brucellosis. Polymerase Chain Reaction could find out
infected bull from semen. Amplified DNA could be obsereved at 875bp.
which orginated from DNA of Brucella abortus in Jejudo. To eradiction
brucellosis, Donors for artificial insemination should be tested by serogically
method.

In order to establish for National Eradication Prograrn of brucellosis in
Korea, The imported Brucella abortus RB51(5 X 10%CFU) was vaccinated
subcutaneously to 250 heads of dairy cattle which reared in sporadic infection
farms by brucellosis in Kyeongkido, the vaccine strain is a rough mutant
strain derived from strain 2308 by passing on rifampin or penicillin. To
evaluate whether Brucella abortus RB51 strain is effective against agent
caused brucellosis in Korea or not. Korean field isolated strain are identified

as B. abortus biotype 1 and V. The protection was evaluated by observing
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the several diagnose method of seroconversion cattle by means TAT, PAT,
LAT and several immunological aspects responses. The vaccinated cattle
which could be protected by natural infection since eight months later, did
not detect any seroconversion by ordinary diagnostic methods. The cattle
were verified to be very strong cellular immunity from two month later by
cytoflow meter. Immunological responses induced by B. aebortus RB5!1 in
dairy cattle are also enough to protect infection challenged by Korean isolated

strain(4 X 10"/CFU; subcutaneously) in campus experimental farm.

Our research are enough to be able to recommend and also enforce to
establishment the new National Prophylactic Strategy for Brucellosis, which
means “Test and Slaughter Strategy” have to shift to "Vaccination Strategy”
of all dairy cattle(approximately 400,000 heads) using Brucella abortus RB51
by Korean government’s decision as soon as possible. The Vaccine strain
should be approved to use in Korea by developer(Dr. G. Schurig in USA). It
will be brought a lot of economic benefits to dairy farmer as well as

contribution a better human public health status in Korea.
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Fig. 1. Pictures of slaughted dairy cattle and Korean indigenous cattle(1997)
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Fig. 2. Tombs for slaughted diary cattle and Korean indigenous cattle

due to brucellosis in 1997
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Fig. 2. Outbreaks of dairy cattle brucellosis from 1956 to 1997
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et al. 1989 ). Mullis et al.(1987)2 Hybridization Dot ¥Rt} ©f F¥3t
PCR g B uslodch EZF Brucella 3PS TGN 71E4 Yershinia
enterocolitica®t Rx}8rL-L LIERIEE o]2 1|8}7] $18t Brucellad] o]
o] tiyt TABYAE At AL T Foljdo] o, Tela A
B Coagulation test¥y-& ASt: ¢t Vizcaino & Fernandez-Lago, 1992
). 2R 523 U] INAE FFA917] $lste] 2 PCRAIAME Brucella
melitensis®}t Brucella abortus Aol AEY 4 9l PrimerE A Esto]
Brucellosis& ZZst=tl] AM23t3 2lof( Baily et al., 1992 ), &2 T2 ]
PCR Primer setE o]&3t FE 99l o] AALE $3ystdd v}, 875bpoflA] DNA
o] 22 #HAy $ doon, o ¥ d3xAE vl o AW
Axgof gl H-g3lejol & Zojrt,

3. 1996d%E u el wstel Sjel Pk 199693 1¥ 1
2B brucellosis’t §33l3l & 0|29 HUHL brucellosis IUHF S &
oA AAFEE Yaozs Hsta gle dAolch EE Aoy FEo <
SRAME 710l oty Fol whE Fahgo] dF e ¢AY AYSE
et olF AL Aol BRslm dch olFA MEA B IF
Brucella abortus RB51 224 %2]utelollA] brucellosis ¥ ol H-gAd

Brigtaolq 2 22ZFE E8Y ZAANES stE2A I opgEapst )
Aol FrpgAAMe VLY 5 UEF AP 2XE 322 fuEt A

o

rr
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Al 6d AL g
1. #1539 brucellosis @3 7|BE}S] #AA G

7t Al 1xPd=ol= University of Illinoise <2ozjcjdte] =z
Brucella spp?l HRYQIS unjsisltgdony, 2Lzjualo]a] brucellosisPAA o T
HAE YA oyt Flzche $3Pstac]

L A 2xpd ol nl2 FReleFaciytae] H2E WolM Brucella
abortus RB518] &F& HH3te, Fuf HABolA Ar) sjgyt £ 2 ExX F
Fof tigl A HUAHEE AXAM ofg] BEAY L $ystdct

th A 3xpd ol ]2 Brucellosis®] ®td W o %E prograne] ¥
BE Fu FAHLE mosted feuiziolAed "R s FRE FAEHeE
zpetste], olE¢ BAUE oM BRII=E ALY

gf. 27}e] brucellosiso] cizt A7) oy Mg riolw AL
Brucella abortus RB 517} Z-& oL/ F22 Yo WAyt A b}
o G sl U APIIAEE SRR TY 5UE Yol AW Hs
AEE Y.
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2. 9% =Ah

7k felviel AF=olAM Brucellosis 422 ubgEo] HMAZH 32
Ay AAZ e 22T JUF2 B abortus biotype 13} VO E motE[gle
L ozl ThE ZhRolM e (AT X Jiel AP R AFE AGEHook
g Ao g AlgxE dlojch

U 53], # brucellosis®] gt uhdo] A EAAH Q= v}, gt
B3& FASRY FHY RPE2A, AdF B AEAR,

e a5
Qo] oy BEE 24 222 RS AR vaccine FHELH BHL AT
3

o
lo

th o Fol wE 9o HehiEal @3 Achkibds sty §
T A7 ZHF Aehibde] gulg Edle o]jFojzleny, OS2 B abortus
RBS14] A ZE7I&S o] o a3 sdsteiol & Zlo|t)

3. Brucellosis ¢k Kit B2rE 3 3
2 37228 brucellosis AtH7]as Basld 242 Achiyal Alsuz
Agstgen 3adzols FUMFME &4A AtE ¥ 4 A= AR KIT
§ Aadshr] T A5 AaddAE ARl FAHeR $stalct

7}. Complement Fixation Test 7]& ¥
CFT Algad2 el ichdyycls Rizs W Bolxrt kot 4492 4
2ol BEY 5 AW, I &Ao] tis] B o] wiez AYPEHALL
aA R3] By Achihge FAs] 4317 sddME Ao A
FE £3Y 5 A& 7By leYye]l By HdFolrh



1}, Latex Agglutination Test Kit A4} 7]& ¥x(argd3})

Yy zchdHoF Brucellosiso] 7]QI%t Ao AT E A2y
T+ e YYLZ Brucellosis?] B2A At og A HRo] sssin o] A
o S TATEC 43 3] Ay 4+ e ozl & 4 olrh TAT ¥
HE st XY ofdd bl HE o, & Ackg el alojA] ofuiyd

ul olojA ofago] AUX|7E LAT

2
e
A
o¥
2
=
o
2
>
i
oX,
s
re
oo
o
fijo
=
5,
rtr

stof A FHY YA S P e JEHE Y IS Kite] B

o] "gasic}

4. o8& vaccine 7 W At

Brucellosis®] Hut dax]ola{e] o] Ao 2T ¢ 3o &
ol Hol& ule} To] 1 whd T4yt FEol srjols tiEA uid o 500~
900F F&E& A5t o] AxAos fejvety B A AL FrAHL
EA vehta gk &, 3¢ oMiAlY, &5 AAAY, AR A A4,
A7l d¥Ag 2l HFAY 5o B4} 3o thit BrucellosisolWAte]
o] WeAe Usrte A SAFRE Ha3bsb] slsidEe Aoz U
23 Z]ojth,
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7t AEAF dogukg 3 A7

2xpdE el 3xbdEo]  Brucellosis®] P PEFFE MAZoE we
A7t o] Fojx|3 A= Brucella abortus RB 51335 FUst AP d7
g 433t} =, Brucella abortus RB 51 #de] AJahg 9]t wior, 3IlS
st oA HAAIIEA FAE oiF FAFsHch W Brucella
abortus RB 512] A& o] FEYN F F7t AFL 230l AHA HF 3l
FAE Aasin], o] Y YAE AF Hehidyel aojMe yuate] urg
A=E BAYe A FHolM Milk Ring Test ZatollAe] gdurg 52t
AAZEE = B abortusoll T PSS HAYFH o e Helsiych

L}, Brucellosis ¥Hd BaofAe] Aatz wHo] &z |43

A7t F8FH AAo] $ejvielel B3st2 Q& Brucella abortus
Biotype 13} Vol th3} Brucella abortus RB51& ©]-&%F wjil-& Alxbstr] 213}
o fermenter& o]-83}e}, B, abortus RB 51% w3t ¥, WBEAZX vaccined
Baksto, ofdtele] A FFRE AR, FFY F, 2d Fol AW RelF
S HEst WolanE dA4YH nejn dqyYos FHstAch x4
¥ Vaccined] ¢+, 8343, 944 §& wouse, ratl} ¥ FL o] &3

783t vl A3 fatelt sliae}l B2 Ragg BAw 4 ¢lodch

ol

g

th. o] o WHFAIB: 1996d0) Brucellosis WA patterno] i H3}
ol Ftyog wys3 ol VML st It YA o= 3
a0t TP AR B ANEFS F¥7E ASSHA chEstolor ¥ Heg, o
& olgete Agatstel B 78 B HaolA gy Fsigich 2ahdxo)
olu] YHFIFFE Eulslel ANAL YL U Aol iy A} e
oA 1997 ol At WA GoM e P FS FFe FAStlA A
T =5 715G (A ¥RA) o] vt sk
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gt ANYUSLE % F59 ¥y ZHo| ¥’I Brucella abortus RB51-&
nlZel SAZYE AFBOT USSRV 2U2F), 4F AUl Y
EotdoLt, gog AGHE QM Mg eR sldF ARHY 4 9

T TS YR oYE BAY & ATE sz} i)
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A 7d gL E

| R -
At whEx|doje] &
2

S-elvteloll A brucellosis R3x]9-& welsin, Akt
53] Brucellosis WA S3tollA o] njzt

F8 vaccined A Rslo] g3t}
] £33t g uNE AR B

21} SAo iyt NP FALE 243
A g FA0E FHYTL
2. Agte} it oY A
Ak os ARRED ol MRT TATYHY iz, Bolide] &
70559 v}, o|F RUY £ e wA%I}l £ ELISAYY A Bol: &
o2 odalA Latex agglutination test¥ & AjZo] ZeXighuiios Hg
g ¢ & A& AR5 33l A} ik
3. ool LS 9%t A
7}, ourFFe] ¥BY: Brucella abortus RBS1IZ-F2] oo HE AFE3F

oz st Lol dFHHY AxVFE sk

Brucella abortust} Brucella

L}, Brucella abortus RB512] 3}dAS

melitensis 58] F%el xo|& sy slste] SIS-PAGEUYLE BAsini,

PAP o] BY AFE
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2l o] @ At forEe] Hisln YU £ e ¥EA=R
Z317] fAste] Sl TEEAAGAL] J1E olHE S BFH =XE F

Bste, AFIIIE ol B8 5 ol U 2AE $RUCL

o}, 3APAE AFAIGOAN FEHY WYolsYo] AREE AYE o, o] &
FArge]l A=A, BH] Brucellosiso] thgt Fo] oMo WA
Jpggcields AR)E BLE Wb FHrtolA LY £ A& vaccine

& &

4. I LeldFe HolF /ML iy dF

B2zl (Brucellosis)S X-FFE B3] 4, =Hx], Ater, Hek, A,
Al BollA f4 W B B8 dodv] Brucella abortus, Brucella
melitensis, Brucella suis @ Brucella canis $°] 71 ¥ o] §ulx= Ao
Bagle} olct oo ol FF7 HAE L oA RE Holso] A& VS
ol 4 29t ohjet B} 7HRe] odg HolFE S A ¢ AL 7/
gstoict. AR felvietolla] BXsta ol Brucella abortus biotype 122
FElo] HolEE Aty ¥ YA W MAHE BAY AY FUL Fig

3 2y =o] miepy 35l ARE HolFe yabe ¢ AFE +¥ysich
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Brucella spp

Rifampicin Sug/mé
37C CO; incubater

Penicillin 5 unit/mt
37°C CO; incubater

8 4
¥
Plate Agar
: 2
Rough Colony #¢]
2

Rifampicin 50ug/mé
37°C €0, incubater

g

4C BE(15Y) < Souixle] v >

Rifampicin 10ug/mé
37C C0; incubater

J 4C BE(3Y)

Rifampicin 100ug/mé
37C C0; incubater

§ -20c &

Rifampicin 50ug/ml
37T CO; incubater

AAA] vl

(34)

$ 0Cc BE(15Y)

Penicilin 10unit
37°C CO; incubater

4

Rifampicin 5ug/ml
37°C CO; incubater

4 -80C BE(IFY)

Rifampicin 50ug/mé
37°C C0; incubater

Y upx] i

§ 0C BE(13Q)

Rifampicin 400ug/mi
37°C CO incubater

=

Fig. 3. Brucella spp?] ¥Ho|& AALZ 9%

o). 7 Vaccine .strain

od o

-t O

Model for inducement of mutant Brucella strain
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E3Y, A7l A9 agarvir]ol M Brucella abortus @FE 48A17F FoF ¥y
T ThE 2447 Bt 0CollA BaE F, olF tiA] 203 WEste F5F2 o
4 B FUAAch old, FAAEE elwulal (rifaspicin)E AMEShe
Zo] ulgAlsln, 19 HE& 50 - 400ug/ml B RE ARt Zo] uigl
stet. 271 25 g dE glycinezt F34 YolA -80T o|stolly 5~7dzt
B3], thA] agar uiz]e}l o) wizlo] FFsh= Mo FFo ol K

Bl

€ Hi xoll, ¥ go] AU A2} FFE WUtk EE EE
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A 8d @+ A AL A 571 € AN Al

1. 47 A 7 571

2o 2lolA brucellosis7t FHE7io] vl ZAY &4 AL ¢
7ol nlxEe S AU 5 At AN EAFE Aaslool & e
2 agkEigdd Zlo] & A3AE £3A H s & olf Foll shjelrt

o} Brucellosis WAL ZIIFAME 35t

ot 3o

o
2 gEsto2 A b 19960 Y& 1995a0 F
1989) F&w7tel 2ot mE F3 e MdFolch 4, HAE ZUL Y
g oHe Fol o] FEAPHE f4 ¥ Y 5 FEE 22 (Beran 1994,
Davis et al. 1990, Mayfield et al. 1988, Turkson et al. 1992) 2}lch3t 7=
EAE op/AIFIBERA ol2 QT &Ale HANel ZAEL T o] AlF
. 53] Algde] ZEEE Malta fever E
v I de]l FUXER FFEAY e FHE 23 52 AYFTY shiol
th oM FRAPEE 2 FA4LE FHORt o]Fojzct ¢ uele]
Ao FEAAePEE 19563 piFelA =4 Aol A UBEI7} A2
olg] A& oz WSl Il H4d srtoll oy FAH &4 2 &
FA e, 1960dzole AFEY =4 vlSaFoAM Hyx w¥ste -F,
1996 doll= oju] 300 F olide] YHLE UFE I olF FAFH2E FAslH

;]

e
=
rft
S
ofy
o
rol*
I 197
¥
oH
oftt
2
e
ok
L
a

Al Axstadw vl Gz 79990 Fatstdch el 19974 eF 900
oufelo] Aol 104Fe] eIt AN EH uleld f2] &N FA A
EAZ 4 15098 2o G Aoz FAER e ARolrh

42| Brucellosist @x] PE HAFojAgie] JFA2os HAHA AL
Polo, ARz we vieteld 3] 2 mjrt AzstA WAgsted Z713
o2% ¥ EA2 ol Atk ofietxge] Fe wWIZuirg U Fol
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F2 fFEAdgelr Fgl, Adxualel @ I F2 ihuARoz UAPEE AY
=712 FAO, WHOW OIEofA] B31%t w} alch

FEdepge ozt Helg g Fa 37k o] A AFelA AL
2 ek &, HAAF, 4499 2N W A JF2 2AAEe] A¥HI gle
o olE WYL #e] th &, BT 22 A¥AA 24 Bl wet 47 o)
Z 4 ot} Brucellosis?] o¥e Q) ARe LWL ojr}. Brucellosis
Achydnle g 717t Z&Eo] gom(FA § 1982), #E Lo oy A
Aol oizhe] Xol7t Mot A ct whdE MEshed W A3t A
Bz e 53] AU AEFE 4t okdolM AdZER ¥EFI Mk
Ring TestollA B, abortus FFo] ZEHAE ZFol oA 2xhigE dos)
Z] ¢t B. abortus RB 510] #-&¥ 1 glc},

ozuelold At og wasta gk oo g YIRS 9%}
o= A7IAY BR AU oA £do] way Zojch A2 gt whEsia ol
= Brucellosis& WHHo R
2o O EREE BHIaA Ho Unte R Pl et A2y £
E RAPSIER vt TAIEe} BAIRY] £ ¢gito] Ao gstgle] glgict

2 dRolr o] Zd4s}t v]RELRY HF HAM R 4L 2l
cytoflow meterE o] &I, ¥F AF dAZA] Hqsle AEILE

L2H Brucella ZZFA Aol 713& Wiler] A9¥H 712dFE %3
3

A

e
o

Ao

-t

o, Brucella sppoll thdl YUY EAUL 43t FANE SDS-PAGES}A]
Yo 5N d9ELYAOR Bt FH Bo| ¥ EAS APtz
stodth. o] MRT2} TATOlA
B AZg 2Estded, @4 83& A%l i Ahiyel A% AzAE
¥zt ol ¥UL o]§slo] BAAIPISAIE, ELISA W Latex LATHR
2 Bojdzt Zede ZAbddEE via BNsidd ul 3&ol dAstA|

QL 9le] ole] FBY Axkg el AL ogFo] glo] U= UL YA



Fardolnt, AR F@ Mol &Y 4 &= AhPYs BYstazt B
74 Ay g vl aalgstach

AEHog ojH AFE Bty felutelellA brucellosiszt TEEA] ¢4
71 Z9E oiuld oY prograng Al$7l $13 V123 A3z A Fwt Uy
o vlagde] BA, T2jn AEE 49 HY BYEE FHoE dFshEe
™ Brucella abortus RB518] =u) £X F¥o] cjgt A zzrt 3t of

el MEY AYg FUstn olgel dAe= HAx AUk

2. A4z} AR

7h AA7Ide] AtdE BRI R ol IR PP g
24 o ol&9 Brucellosiso] &3] ALE AMg3te FHE77t 34 &A
g U7 U=F BRY 4 ojor ¥ Aoln, I FU AXPHL vRIeH
2lalelo] Estgle vl o]E dxFE ¥EY RE Yol AR A
: A7t Wasich 53] ARIEE fiste AATIdLe
ARE ARGy BAEEE AMRol Ry Rl UAFUE 9st

L
2,
je
foi
1k
o
>
e
1%

U A4AL d7AL - BE A7t FoiA zel miehd fEHAXY
FhFol EEH A2 dFPok] tisire Aoz d9uE AU



Al 2 & f2iugte] Brucellosisof Ofgt istH

Sd g+

A14 =4 Brucella abortus?] %]
|24 Brucella spp2] ¥L2} A 54 A7
34 BrucellosisZt® A A 2o] w4 3oj
g A
44 o olojA E¥31E Brucella

abortus, Brucella melitensis 2|3

o

Yersinia enterocoliticaol] 2%t m&inkg-

s



A 1 d: 2 Brucella abortus®] E2|:

Azz, ANx azlz HEx oA 1995 1997 Alolef
brucellosis® @4 AFE ol AAEHE 49 FFY dupEAE AHutasy
FoAgATALR NIl -20TCR[sILcirl, FFH LR HHSt, Evalt
et al (1989)2] ol F3ted Eelstdch &, ¢upEAEE 95% ethanolo] ]
3 F, ethanol& FUAZ the, UTAEE 258t mpaAjZich mpajAl
AAg 5% 428A, YA4A Fol V7Y tryptose agaro] EXFlo] wietstad
th. o]®} FAlol Brucella agar®fx|& o] §3te] Table 12} 22 Ful &2l

2 BRI on 0|52 thfE Brucella abortus biotype 122 F2|53AF

3

_{

34

a——

T

Table 1. Isolated Brucella Strains in Korean

IR 2 7 8
W3

1 |96-06-24] AE % FeR3

2 |96-06-24| A% $3=H

3 l06-06-24] A% 5224

4 |96-06-24| A ER=A

6 |96-06-24| A3 - 7063 B. abortus
7 |96-08-20| A% 1 biotype 1
8 |96-12-18| = AAT7LE AT

9 196-06-22| H71% ©o]H

10 [97-10-31] 7 7] oA st

11 [97-10-31| A& g4
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A 2 A: Brucella spp?] 3z} sl EA o7

A&
2eluietol A Brucellosisi= 1956\ d6] oA £Ql¥t AAFolM H-g
ARzt ol o} A&A22 st S Fakgd wrloll weidt FAAH &
A g el ZEeE F32 Aok &, 196090 AFE] = B]lSALZA
pAdepio] Y WAl W AESE =i u) gdon], 199592
1997 et i d 50004 Foll A 90077} g er wHgsle] AAEH ) o

F(1991)2 300072 Ha7t HARHAE B olF ZBAYLE Al 2
A

3]

RS
o

Y

Ealole iz 799l o FA4t Bastolen] o 9004-Frt AAEHTIE I |
fed2 of 2009 Axof Wt Zog 2AHch 49 Brucellosiss Azl o
2, Avict ¥ EF, {37 SolA HA FHo] U] o] Foixa glanl,
AARe R we vzt A3 2 w3zt Aste] 7t FAel 2 #1Fge
ZA 2 ol glrh Brucellosis?] ¥ ZEU ey, AEHE, eiol R Y

F thgsted, gaoME 2 AAIIEA ARHEY iolMe BlYAH T X

o

oz ol wiEUTh W ZAWULEA AT} AAAuE FAUS

B8 v} glcHTimoney 5 1988). o] w2 @glo] 2Jdle o] A¥o] Hum

4

bolfomza Aoz H2 A84e LAY ANAL AR 27

ZAAHE BT EAY ZAAEFo] ojob ¥ Zoln, tiEolA o] el EEH

W2} vlaste Holig
o vz 5 1982), A

o
hLl
£
A
2
>
S
2
op
gl
kd
2
rir
el
=
.-3
£
o
]
Ir
U
N,
ra
of%

ok
’
flo
IR
fa
®
o
ndk
opp
K
2

o

P gyt dojet Azt
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< dFAe Felvtet Haoll chyt brucellosisAtte] B8 4 e AW
£ g ABasts] glsle] ulFe] ATCCEYE Brucella spp(B. abortus, B.
melitensis, B. suis, B, ovis, B. canis)$®} Yersinia enderocoliticaZ %)%}
o wlg, MEnd EFE gyl mhste] 43-E& SIS-PACEE +¥3talon,
B. abortus 1119-38 30T MRTS} TATOlA RHos AH FHL o] &5}
festern blotE AHAIBIEEA FUETXEAPl tidt AN ENE FHslde

o, t&o] B} AlZe] aapdgaAE Bstach

o
ol
e
N
o
kd
2
_
H1
2
8
olrt
2

=2 A Table 13} o] Brucellosis®
At G35 g 2Ela SR Ay ¥3g ¥Estdcl. &, 19959
of 2E] 1996 Atolo] MRT2} TAT Zxhgoz IbAH Brucellosis®] ¥4 XY
657, Jud 8F 197 1ela &4 ¥ 321& & Ayl ARgstodch

2. Brucella 2] 34 W 3] £u):

n]=Ze] ATCCollX FUZE Brucella sppE  Brucella agaroflA] ujed 3t ¥,
Brucella medium(DIFCO)olA] CO; Incubaterol]A] 37°C/72A|2F SH3te] AR5}l
th g AEE AEE(3,200rpn) FAEE FASIY UHAE

Lowry(1951) " o8 &3 3t H-&3act

3. Brucellosis@4 4

o
ok

3 &l

Felvtetell s F71 A9 AMes, MRTolA 4 Zejx AAIZA PP
TAT(21:1000] )0l N o2 BFY 49 VS F7sle, & Aol 23
Roz ALgsidch B3] MRTSE TATOlAM 44, 94 ¥ 24e= U¥d £

°] ¥4S Complement Fixation Test® #Qlat Fof o]2(USDA)S] Brucellosis

- B8 ~



A FUshe] olF HHS 2

4. SDS-Polyacrylamide Gel Electrophoresis

Brucella spp(B. mlitensis, B. oivs, B. canis, 7l8|3 B. suis) @3
& Brucella brothE o] §3le] FFAW H Ui Mzt FAE $Hstdct
Yersinia enterocoliticat Y3t G ui]o]l vjefsle] FAE sl AJY
Toll A8 ez Euistden ol Y vy ks ARSI $lst
o protein assay kit{Bio Rad Co.)& ©]&3}o] thiad.g ipg/nle] B2
PBS(pH 7.4)E o] &3tol MY thy ¥4} sample buffer(0.13M Tris-HCl
pH 6.8, 4% SDS, 10% 2-mercaptoethanol, 0.013% bromphenol blue)2} H-8F 34
Bted 100°C2] =xha] ¢&tol M 5&3 sttt

Brucellosisoll Ztedo] HUF|o] AAZH Aol oy U 2402 ol
H 42 FE AU Yoz RE 4719 whhel st Euld Lol cistod
S BABL7] 93t Laemnli(1970)2] Y
of E3te] A71FEE At A/NGFHAE oy A7) 9F5 A (Hoffer

0

Brucella abortusel tigl Fo] wiy

a

Co. )¢t minicell(Bio Rad Co.)& o]&3ldoH, running  gel{10%
polyacrylamide, 0.1% ammonium persulphate, 0.5M Tris-HC! : pH 8.8, 0.01%
TEMED)2} stacking gel(5% polyacrylamide, 0.1% ammonium persulphate, 0.5M
Tris-HC1 : pH 6.8, 0.1% SDS, 0.0l% TEMED)E Zz} S Z3le] geld]
polymerizationg BAJAlZicl AJYgE5E 9% buffer(25aM Tris, 192mM
glycine, 3.5mM SDS)ollA 80VER AA|slgem, HHo] Tyt gel & coomassian

brilliant blue R-250(Bio Rad Co. )02 @Mdlo] B abortusol tiyt Ho] why

_59_



5. Western Blot

SDS-PAGEBte] @2 gelollA 218 U4 whyalof ciste] B abortus 7
MolA ez FH FEFS WAA, WA ez Fysis] ¢
8l western blot2 AA|s}Ect &, AJVH%o] Ty gel2 blotting
buffer(25aM Tris, 192aM glycine, 4.7M methyl alcohol)& ©]-&3}e 30vVolA] 2
A1z 60VelA 308 B¢ gelEFE] whiUS  0.45um  nitrocellulose
membrane(Bio Rad Co.)ofl o]FAJZicl. ¥ o]%o] Tyt nitrocellulose
pembrane-2 0.2% Tween 200] 53 PBS(pH 7.4)E 4°CollA 124} 7t blocking A
7131, Brucella abortus?] 323 ¥ AL whAI A3l H&AFZ]l % nitro blue
tetrazolium/bromchioro indolyphosphate {BCIP/NBT, KPL Co. )& o]&3}o] WAy

AA B. abortuse] Zec$E elstaich.

1. 7}

rﬁ&
o¥,

o] £4:
B, -5 232 AHF=x|HoA 19942} 19960 AA AN
Brucellosis oAl &3 657, &jokd ¥ 194 elx 24 €3 3249 x9g

H 7 L Table 10X X uje} Zch

€ ¥3%
gl

371,

[4

2. SDS-PAGEA A
Brucella abortus ¥%F F3F& X3 Brucella sppol thdt SDS-PAGEE <=

st 8}, Fig 1ol B u}le} o] B abortus?] F£8& band2&= 21KDF}
50KD Zolgit}. B abortuse] 79 15KD, 43KD, 49KD, 116KD7} #dxjgl.ed,
B. melitensisy 25KD, 26KD, 28KD, 30KD, 40KD, 44KD, 49KD, 62KD, 72.5KD,

76KD, 100KD, 114KD, 170KD 5] W2 EA& A3y 4 oldch
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Table 1. Collection of the bovine sera form several provinces in Korea

Region
ChonBuk | KyeongGi |ChungNam |ChungBuk | JeJu | Total
Brucellosis
Positive 7 3 40 5 10 65
Fals
. 7 - 12 - - | 19
Positive
Sera
Negative 10 - 15 7 - 32
ub—
S 24 3 67 12 10 116
total
T 708 2BYUL[OZ = 43KD, 49KD, 116KD 0w Brucella sppol ti3zt ¥
& FFE 94 U2 YU o] BEEAch F, 6KD, 6.5KD, 17KD, 18.4

KD, 23KD, 28KD, 29KD, 30KD, 62KD, 94KD 18]35 100KD&] Eae] B3l E2
24 JAFAct el ZE Bo] 3N BARE, B suisk 15KD, 25
KD, 49KD, 76KD, 116KD, 170KDEA B, abortus X B. meltensis2}e] ZTEHHUL
2N 49Dy 116KD ojgith. EZY, B ovis o QoAM= 15KD, 25KD, 76KD7}
2tz 3 =) B canis®] Z-9& 15KDS] ¥} F3 o] TAEorLL, o]
EAx B peltensis & AP RE FolH FRozT zatsigich A,
Yernisia enterocolitica®] 739 6KD, 6.5KD, 19KD, 21KD, 26KD, 49KD2] E&o]
BHoden, olE o] brucella¥tuzte] wat WS UEhiAW Aeg A
2tg]olcH(Fig. 1).

3. FWestern Blot A& :

Brucella abortus®}t B peltensisg3E X3t E} Brucella 3PS
SDS-PAGESto] oM B abortus P42 WEH PPP o 24 AL o%
st "o BE gg TSR ul, Fig 2004 #ASHE vig P
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B abortus®3} 2} B. melitenis ¥R E 3 zte] uhg-& 29KDollA 50KDAlolof] 733t
UEhE Uehlen, 67KD o]4e] whuAciolNE 4P} uhSof vy
1A FARA Y whgo] dAF At W, 244 A3} whgolA=  10KD,
23KD, 28KD, 62KD W 67KDSo] Ueht=2 A Sejuiete] AW 4o AN

o

2] Ho] Al 29KD~50KD2} 67KD o]4te] & F 53] 100KDS} 116KDojlA] %
2 4 gtk E¥ B meltensisdF Yol iyt TAWES BAT QAL
olgdwl A2 10, 15, 23, 28, 62 T 67KDS olgit).

5%¢| Brcellosis spp W Yersinia enterocolitica 0:95o] 3Ug AR
%38t  Brucella abortus 3832} Brucella spp 3830l thyt ¥hgof
A astadd vl Figo 20X R vle} o] B abortus, B melitensis
= APH o vk ehlelsl, B suis, B canis, B ovis @ Y.
enterocolitica 3}¢i3}e] ¥igojAx wiule] wkgEzlo] AR QoY

olge] FT A BY dd EAUY A2 Yz Ach

J
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21

15w

Y o c ] M A

Fig. 1 SDS-PAGE profiles of SDS-extracted antigen for Brucella spp

Fig, 2 Immunoblot analysis of a Brucella spp antigens with positive
and negative sera to against B. abortus
A: B, abortus B: B. melitensis §: B. suis C: B. canis 0: B ovis Y
Y, enterocoliyica
POS-(D: Brucellosis -positive serum of cattle in Chungbuk province
POS-@): Brucellosis-positive serum of cattle in Chonbul province
NEG: Brucellosis negative serum of cattle

Arrows indicate protein molecular weight{KD)
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US4

FRAehE2 #4, olzesl, A3 5 AAFes wEsistA EE=of
9le Qg EAGHe] P} A mediterranean fever, Malter feverSo & ¢
2 A cHTurkson et al. 1992, McLean DR et al 1992). 1887\dol] David Bruce
of 2ste] UelFo] Hx WARIH ole) B abortust B suis7t L2} S
2ol EaE x5t Aol B melitensis7} 192047] Futo] 0% A
o2x BIaxladrHLast 1986, Timoney et al. 1988, Mahajian et al. 1986).
Hajoll= BF 6%F(B. abortus, B welitensis, B. suis, B. canis B. ovis, B
neotomae)o] R 00 B neotomaeE ALY BRE F-L widAjo] Q= Ao
2 dax rHTimoney at al 1988),

F2AAePEE 4, AN, d4, N Bl del EEH dle d-FE5AEd
et al. 1989, Berger et al. 1981). ©°] A¥L FE FIAolE Av7IH,

A Aol A3 22la HFHoz HiFoof sk ¥ L

ku
X
B o
fo
>
Ft)

3 gti(Yinnon et al. 1993, Zimgerman et al. 1990). £, B, &
Rl HAIZIAI®} reticuloendotherial tissueo]] ZYEE ™ (Cheers et al 1979,
Jiang et al 1993), =4 (Smeak et al 1987) 12|51 efolr} efzlo] Zd= A
S B fiAE doA BAF EAS ojAlvla, I Algle] LEEHE 24
A g, Uy, Tl Ffole B9, 8%, 1y ud, 3EF, AF
& B2 So AAZANE LepdtHKerr et al 1966: McLean et al 1992). &
THe F2 R4t eiai, eBiEA 52t AFol st o|foiR |, $HE £F
312 odote #¢ 22n ZEFEL WHES BT 371zl 3] o Fof
2 4 9lctH(Hausler 1972).

AIANE dutgog o] Ayel Ak F2 Y el BAYH
Agyyiog ojFolx|a gltHMayfield et al. 1988). m|BEUAA Ay

& HANE RezYosy Y wjorsld Aaske Wi (Banai et al 1990)

e



o]7] miZell Bolstx] ¢tk B3I KA Folx|e] AT HE B abortusE
23 zohled AZsrt o 10%] "esichs 2a7b Qloj(Hopper et al,
1989), EHESL o7t ohd  Axio] ofy¥rh ¥R  achyy
Hybridization Dot W¥rl ©l Y PCRI} L WA gy
(Essenberg 1995, Cellier et al. 1992)o] 3] o]Fojx]aL A7t oloj=
238 cl7t olol, HIele SAEEHA Ak Wi cfy o] Frsia
9lt}(Pollice et al 1985, Neumann et al 1986, Hopper et al 1989, Mullis
et al 1987)). EI YA kel AdojM zpzte] Brucella spp U2
ME2 thE Foligol dlol I SIS Ayt 7] tiEA Jehizes
(Aparicio et al 1993) ¥]& oW %9 Brucella ¥Fo) 7tAxlo] 2l Lo

T o]E Zwtsir] B3 A x| B9} QlvH(Sarvamangala et al, 1987). &

53

lo

%] Brucella 8yl gAubgolM 7VBA Yersinia enterocolitica £ MAPIHE
2 Yehizg(9d % 1995b, Weynants et al 1996) ol& ¥|sly] $}stdd
Brucella®] Eo] glglo] tfdl cla E3iNE

oo, T2l @Y AN AEHEo] d3F L glcHVizcaino et al 1992).

22 depse] ko= Milk Ring Test(Alton 1981), 3Iui=hg
{MacDiarmid et al 1987, Cunningham et al 1980, Chukwu 1985), Rose Bangal
test(Morgan et al 1969), Tube Agglutination Test(Alton et al 1975),
Complement Fixation Test(Timoney et al 1988) 981} L XA Bojr FAE
2] it gt olE EH& AA CGuinea pigel FFste= WY (Hausler
1972, Smith et al 1964) 5ol alcl,

o] & kg2 VAW FYAPLE vebd 4L vk A=A Brucella
A7} A& E-73}A Card testolA= BF Ao vieh}x] ¢t o
7} ¢ltlH(Huber et al 1986). 2 Card testollA ordel 2B AlFY He&E
213} Card test®] Folid2 30.8x0] WY Rolth vlF KoM MFol HEH
= 306090l Milk ring testolld] Q4o AR = o= 30224 98.7%2] =
TALE €& 4 AHdrh
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A ulgold  FPes DY 490 FollA 4407t MRTUIAE FPe=
AgsEE 52 22 Aol wp& xjojHo] B3 Qo] brucellosisPAd
20| AbMEL zpHY FolJl WAy RO Wolxl: ltH Huber et al 1986).
E3 g2}zl A X Brucellosis®] kS ¢l3to] A}R-3} TATOAM Qo= 3t
BE 43cflollA]  ELISAYHOIME 4007} @82 ngsjgon, g 129
ofl 4
ko] wlE xoj7t Raxlz drHY ¥ 1993)

40 FEAzpie dx) g3 dAIFolxrte] YFAHoT HAFH] g ¥
ol (0IE 1992), MAALZ wWe Ul a3 2 mizt sty J7H4
c2% 2yge] ZA2 ol UrHMclean et al 1992). olx]elx|ge] Ay 2
7t SR ol e 7HEe Fa Agoln, AlAR & EHAE oAzl gt
(Beran 1994).

Seltelol e FRAPEL 1956 0] u]FolM = HaTFolM HE
R (R) 5 1959)7F A2 ol N&H o2 WAt #HIZole AW Fakd
Frtol weidt ZAA E£4E F3 o, 60dn) 1xe] UAAE Heojuirt 709
ol A WAR I g, 80duyol] oj2e AP Ao ¥ £
Az B} 0.2% &0 FAAMol wHAA Holon, 1990dt) o] Fol=
ofd oF 500052 AATL Brucellosisel] 7]QlElo] A ER22A AU
UHE ol fAdde] ¥ Ao AR AP ol iy Eigduis
id 1099 o] g AMg3ta 9l AFolcH &Y U8R 19%6). F23
#2] Brucellosisoll tht HA3 Wqrge] sz vd 5000 F2] A Fol
E BT A ZU15Ael A Hol distde ddY, Y4 % 579
A Eol Y Bt pAHQ Az Wado] FzHa Al

Aai7kx] fejiteto A o] Fo]A Brucellosiso tiyt H3td zAaldes F
2 FAe $RRE(Y 5 1959, ¢ 5 1986, B 5 1988), WRYHA 2} AF
(7 5 1963, 22 % 1968, 7 1959, Z £ 1988), $H=¥Ele] AAehPd(F

fr

BB P o 116, 2422 FY ot 142 BAERA

-

2

2

o
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1969), E3¥H gkl oy vladx (R F 1982), 2eln
o} AHF F 1989), ELISA P& o] &% AwhAA wbde] 13 dx(d F
1993) ¢ E} AM|F(Yershinia enterocolitica)z}?] xta
1982)0] o]Foix ul glch T2} o HaofMe] Ztgdgo
o 213t i program] 7idolu} Hxlhrlag o] &3t xhi o] UYL A7
£ oA 3] o]folxx] odx gtk I ASyoz AEHE FAE A
3t B felvelode ojIAE FRAdebie] HA AdE 1do] 43y
283 43F 33 o]e T ZHA(Beran 1994)8todol d1x] 1Syt A, uf
d 43]e] ZHalgio] ojFoiitid ojutx eliteiol My Aol A5 7t
Aol &AW ol & fsiME ut=ojol ¥ A7 EAAHo] A ZHolth
Fejuetolld e vp F(1959)0] 1956 49 FatFolA fAtejol2RE B,
abortusE F-eletd, ¥H1963)0] HA|Y [FAYFoM B suisE F2|3 vl Al
oo, 9 5(1986)

- JR
oA
2
ojft
3
ojft

rlo
-{o
lo

AreutAMo)A] B abortusE Ee|dtgch w3

o

givietollA] 223t FFE EE YA B abortus & B melitensisE WHEA]
7149 v} BFolA Sl Uehdtin Ky §1986). FFAPES
g ubdol] uwhetd ZEgo] Aolrt el Azide] B 1xolM %ol Yl
Rez oA Qo] ool i} ZAldFE  o]Fojxel ¥ Zojr}
(Flores-Castro et al 1980).

Fuell A £el®™ Brucella %ol ti3t ¥ PS¢ F(1986)0] B
st ot guge] A HId & F(1995a)0] MEE efste] AEY 4
& SDS-PAGES}e] RE.13t R olele] A3 o SAL Bt o7t ¢t uwl
2} Brucella 48 ¥& F3F5 SIS-PAGERY ¥, 2euleiolld AEs g3 o
S483& o] 83l western blotd--S WAL wl Fig 30]A R upg}
2ol B, abortus &t B. melitensis®] 3r{lof ciit W AstA uvhgo] H3lA
vetgton, el FFeie] wrgoldxE  axpEEE RO, fersinia
enterocoliticag}te] WISA T ¢ £(1995b)8] BarBch= izt ujeistA %
At

)
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Brucella % A& AARZ M +AYT FEI2E HARBFE M UH

3 BAZY A3, KA efoht efdlolN YFHAL B HF NTEL BE
a9l dol Ath(Beran 1994). £ o3zAle] 7$ by
A B¢ U2 AR X vl BF 53 AFAcY #BEH 5§
Ng o 4
12°C slurry tankollX= 870 o]} &3t ZRoE oeid Ach ¥, FA)
o] B3 F &5 WolZlzelut dAel o3 AlE Wl 5 ddon HF3
Macrophageol] &J3} A1&3] A2 ARt lysosome Fo HAZHgol & &
2Hgo] tist AR Vehi22 ARy dubds 2T AN 2E A=Y
o] Ex3l= Ao ¢alx Qri(Tizard 1982, Cheville et al 1992, Detilleus

Joo o
+
32
2
¥
2

e

olalt}t. Brucella abortus®] 73¢ 2%, 3yl At Zof orsx|ut

et al 1990).
A FL AAUelM BARJMEY BEE A5l AFF AAdz2EH
t FAlol AREE vehdA F9 71 AAY 5 A 29a3E vepd
tHConfer et al 1985, Corner et al 1981), &, brucellosis®] QA& U
2 329 ofmE e o3t "ol AtHER2A WPl s Zlojth
& ool MRTS} TATollAM o} 3% 38 42 AQUPMRY] EXSL THE
o] wat7h AT THE Hroke 953 J2 ez WP Arh
ditg oz AFE Aol FF FHUAE E-o] ol URHA oV wWE
of 833N T Fpole Zabikgo] EsHA dejudrh. oF EF,
Escherichia coli 0:116, 0:1172} Francisella turarensis, Pseudomonas
maltophila, Vibrio cholerae, Yersinia enterocolitica serogroup 0:9 £2] A
F3 2xprgo] wagslo(Nielson et al. 1980, Stuart & Corbel 1982), ©l&
MFolle=  lipopolysaccharide somatic antigen?] 0 chainoll &zj3l=
N-acetylated 4-amino-4,6-dideoxi-D-manosed] 2]3jA]  axputgo] o]F x|
o2 A qr)l B3] Y enterocolitica 0:9 3gle]l R TAMEE A

g 85 A2 ol ge] wou Heg¥ahy, dAHsg5 Y, ELISA B RIA
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o= gk zhgo] sHsdt Aoz BEo] SltiM J Corbel 1985). & djjoj
M LPS Bl Eulstrlo] UM WA MF9 polypeptided] B4g F3}
312} SDS-PAGES} Western blot, CFT, LAT 12]3 ELISASS $3lslgdgols &
T3, 3 Fd feluelold ARgEH ] Fdvhihged MRT9} TATS] ZHabE

Hlastedd A2 oo} ole deojet 4ztHch
[o]

thd Fig 2} 3ol BoM MY EXF Z712AM 25KDofA 85KD7HA] LiE}
b 3E g ThE JetdA] oF& Flolth 2F el Axte] {83 L

2] 52 ¢|3ld 7 Hot 4= ure oi7(Diaz et al 1968, Berman et al 1980,

‘..

Az

Verstreate et al 1984)7} $8Elo] £33, E3F| Brucella AXY 2|ute]
peptidogycan complex@K-E] 2|3t 47]e] Fo A=A 88, 40, 35.7 2232
26 kDAo] X.31¥l B8} gli1(Sowa et al 1991, AMjxutd B2 polysaccharided]
th¥t 47 (Schrig et al 1978, Wong et al 1992)7} 7} AtA|3] o] Folx glcl,
SLPS: Brucella strain®} £luto]l 2]X]%t immunalominant 3} o2 ZhEA] 7}
B 4R FFo] dYch uretM FFAdet ou(oMps)e] chEt 10, 16.5, 19,
25-27, 31-34, 36-38 “18]31 89kDaol] ti¥} Mabsi= Yersinia enterocolitica 0:9
ot} E. coli 0:1573h= aapihge] x| ¢lew, 53| B abortust B
melitensis®] ZZIFEYYY BolHoz whgF =
36-38kDadl Zeo YA olch 4o FFEAdepEE dalfol oA FAlt &
A7 AL W FabsrloMz A oid =teidt ZAA 3
BT A4E Gt ook Aol viehd viel ol #
o] 2e7t By duddc 2esla 9ol $/E FRY Aoz FA
ol 4B A, oW $Fo UFLEL] AYeT o] AP FUAI

. 821 feEitelolME AR Lo

22 EARE 25-27kDagt

>
o1
o
Hu
o
o
iz}
N
ox
o
il
-
R
N
5
o
il

tizt REdepg AN Ao MRT(Milk Ring Test), @Y TATRHE 43
ste] =bEA] AAZAIFIL glont, o] 27ka] ubgol o3t A HAo] UAELE
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S&E7te] goid FAH E&AdE 7R e vl AR AYPe] Helo]
Aol a3Ea k. ¥, £F XYY B} 1K AdojAMe] ¥Ry
33 wefez fejutelrt o oje] §FAdehy FRANAHL=MY Ut F
JHestehd ol g HAlel it Aol H "Weido] e R Amd
th.

agy ARRAAE opx]sted brucellosis G2 RE S ZHF F
29 I fY7tsdel woelxlzn dlrh, EE FAYM FY}FELe= ouyt
Brucella spp #32] = Mol B7Hs3tAxRt, HITof FojM FFAepye
dgo] BEA] o= ZROZ n]Fo] Hof Br} tf Brucellosisol thyt 33t of
griat FH Achgyiel Abd Yool SuiE ol o2
TE(AY, Al F)ol 29aEe AXA FAHR AW FHHIL e Y
2o FAE nstdc) do2t oIl oy wEAepd ZAIMNS
g "edol FuiE %S aesiol & ALz igdch IF W=

PAF S AT At & PAEAZE Rastdoen, of 8AL M=y
Aol Boictn Bastdch AF fitelE mz] Qlota F-FAdehy
g st E Ay doga MEY d9E UMD + AUx B abortus
subunit vaccine2} & Algto] vlE Lol HAFFo] $HY ¥
Hofl oyt AF7t YA o] FojAot & Zojrt

2R YaAgdy vz g9 B ZY} tisolM uid
ZAME wWEE 3Axe] glony, AR YO Milk Ring Test2} Tube
Agglutination Test A]3-& i3t LE A4, 7z =9 715 AH &0l A
Fote] 271e] w400 FRY)LE sloiFg AN FE FUIAEF UA

850} ot} a3 o] ¥ slx] BAYHL screeningd $13lolA 2 FARE

=g
&
o
2
L
L
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<]

Hgxol govt, 2 UZd=E oE APy slasty Holxje Aoeg vy
st S #qb oluel, Tube Agglutination Test®¥lq Hrix A3 zichily o
e e & PadE s Hodch ol B¥e brucellosise] gt
U3 o7t SAR(FBIIE, 385, N8R, AFz)Y 33 YA Ao
of qut agsta gle} o] x|Hef izt HE WA programe] o] "R st
dhvstd, o] Aol fAFe BAY GRA (R AF)eg il HA U
otz ¥, o] #29 gidol TR £ 2uixge® ¢ o WA 7
Beole ZAddx, detdzel 2 AdeMe #iAsE $2Y 2

F71A BA & g A4 Ud F4] AAEshs AyUeE ¢ HIi
ZAH &A4E BPstel & £ Q7] wiRol FFAepiel uiyt FRe 37
o] Hgo] "Wesin, I Pl dolME A3ty 44Re 18y /A4
A BHY +¥o] "asicln Az¥ch fFAdepyel Achy Feol Milk
ring testP2 PRollA ] FAE F&she PfolAe YA Aok giwd
2 ZFRolut JiA kel FEY zhydog odeixz gk dubdoz o4

(4

22 A" sfAl= Nt=A] CFTU Enzyme immunoassay$ o8 a7} sl=z
A Agke VA3l elgsicia $THOIE Manual 1992), tEo] %L} ulxg
o] oyt Mg of§3 AT e AAMeE wietst 3
AYAHE M Uolrtol & Zeg weixe due dF AzE EArh

¥, o
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| <

Laluelo e BAo] olo}al Brucellosiso] &3} R&ievle] AAA &
A FR7 HHo wletd ol FRE A ¢l AR, -8, A7
T A dofjA Milk Ring Test2} Tube Agglutination TestollA] brucellosis A

e}

P B2 &5 FELE S 2IFY ¥4 994, AF g3

Ak e Foldat A4S B2, brucellosis g 34, U4,
a2z 34U 4£8 854 AUzt AP FelE metstdd uh, cl
23 g AANE ddot

1. ZollA Eelg} Brucella abortus$t B, welitensis?] AXEutd 2SS
8ol © ¥ SDS-PAGES} Western blotdtel®l w}, v RelF<¢) B abortuse] 2%
15KD,  43KD, 49KD, 116KD7} =rusigioewm, B melitensisty 25KD, 26KD,
28KD, 30KD, 40KD, 44KD, 49KD, 62KD, 72.5KD, 76KD, 100KD, 114KD,
170D F&] €& E4E& Y 4 At F 3o FEULL2E= 43KD,
49KD, 116KD 2o Brucella sppo] thYt BEE FFE YA W2 dUd 24
ol Wux|dch. &, 6KD, 6.5KD, 17KD, 18.4KD, 23KD, 28KD, 29KD, 30KD, 62
KD, 94KD 12| 100kD2] E3o] FBUUEIEAN dFHACL

2. 2 Brucellosis A ®AL o]-&%¥) Brucella spp{B. melitensis, B
suis, B. canis, 8|3 B. ovis)ol thdle xS iviehiE QS {3}

3 9ol o, Yersinia enterocolitica 3}Holl thdtqdAMx AL 3tel-g b

3. 2E3 0% Lehtelolal §3E2 ol: Brucellosisy uid 3 whd
3 9o AUnksisln glee $2u}els} Brucellosise] A= 4
g F3= ooy, 2tk i FES PSS Xsle] vA{-97IR] Hejjict

W oole] ZEEE ¥ £71% Zlolrh.  Wal AIYsIR Ae MRTY TATHAR
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HoR PPEE MmN stedes dId 1F Jhside] W uE ¥
ZchS 9%t Mehuhy o2 CFT, ELISA 12|51 LATY} Z&Elojo} & oz a}

flo

522 FUse] UAstE v, gl
brucellosis ZFAILE $X|7] 4]& 71F, FF2 ZAY ZAUAIYGA] Tuberclin
2} 8o} brucelling 7l AFE3Io2N P4 5 ZJlo] MBIE=A 2
21 woaoie Mejviolslol & Zlojr}, tiEo] Brucellosisst gt uhy
3 e R¥MAAY Lo iy AUAFE HASe YddNE ¥ £
galojol & e AlgHrh

Ex0], brucellosis?] 2Zigt
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A33 BrucellosisZtg A A2 A Ao 3t &7

A 2

4of olojxe] brucellosis7t Hwh WHIEEAM FHrle] A= FAH
&4 7271 HJol we} brucellosis®] HAY zghg F¥ 3 :¥S 7)&
ofof 3R AR o= o] vHe Eitel AR AlmEH: uiolth
2 At WEste R olntx WoBAM XL B A3ty FUFY HUA]
7#siA HE2A E" 4 g Zes FPH FYF, WY, brucellosis
7283 salmonellosis®} 2 thA M X(macrophage)oll zlele MFEL BF
Hog wWPRAZAHE o}7]AlZitHCheers & Pagram 1979), o] & A Xijoll
BESNe AT22RE op|EE ATEEL o AMLETNE HEINWI} oh -
olsd-g FAsHe THX7L A4lste lysphokineo] 9]3ted z-9-Hcl(Fowles
et al 1973). B8 brucellosisd] o4& #six e Az Fa YL TUrl
(Sulitzeanu 1965).

SelitetollAl HZ A ¥t & Brucellosisyt wret HAUAM
o] dgEgo]l At wWEEHAHE, 2 U FEe] 28 Relo, etrt
Ae HAgEYE FTAI7] AT AUFFE AASte whdolnh Brucella
abortusi= ThAI MR AFHo] tiste] Ayt o7t dlem, I Fol:s ZE
H AN EE 1 "ol ARl Ao oA glo| &
Asts APHoz BAF] U: Aoz B3I HaglctHCheers & Pagram
1979). &, VARAAEANA AH-g AUk FEL HEY A9 FAE
F A& Zejth

2] Brucellosis®] AxhEFA7t F7hste 2AE 4 Bt A9
AM R FA Aol it My ao 7Y Ao AzEo] & Aol
Ae B2z 21d Bas Y 45 o dY AAY HE E43taz}
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stgdch ole] 242 ¢fsh A F8 BANHGHEA T(CDZ, CDS, CD8), B
PEpol MHC-13} MHC-11 MEES] BX LS SAEAZ7](flow cytometry)E
olg3te] Al AFSch FHARAZZIE BATRM A A=
(>1,000cells/sec)oll tht A& Mol Jhsstn I pFFol 7i AEEY
371, Bl 223 Y e Y PN T 9T 588 pEe=s
EE FYHo2 EME £ don I3 HL2 4o FFEAVA] A2 + A
of Yz} PRI} thds] f4ole] i FFE FAES o]y Y=
AN, A NARERE F¥ste 4357124, BRI 33, F
Frhydel A&F ufe thestA d4HLZ ol&Hz gich

2 d7olMe ofd HELs) vAETY BF AR 4L ¢lsltd
FHAEZHZINE ol &3t BMINRE FF brucella ZEA BA BHHRE
45t AUy J1¥E B T, B W N cell 2|3 MAC-I
MHC-1I9] 2% ¥]&& THZE YUg ol83sted Z7] AFsrZA ol
autgoe] JlxAtg 2 AFstnx} stdch

S ER R
Lo B2 W AR A FeAdeld AsHD
S W R YA AMYst] Y YA

£ A3ste] BEsigich

(+]

e gag P

213t 2 buffy coat

¥

rJ

2. oMo Y= ot BEE 24}

(1) 9% g=x3 Fe| : @2 ¥ HPF(peripheral blood
leukocyte:PBL) 8] E-2l& Davis 5(1987)¢] ulyjog Alrl3lgdct. & ojawe
2Ey] " g9} 312 314¢] acid citrate dextrose{ACD : sodium citrate
22.0gm, citric acid 7.3gm, dextrose 24,5gm, D.W 1,000ml1)& S 3:18] ¥]&
2 EYsto] 2 4 thg, 1,500rpmoll A 3023 WAL elstct. Buffy coat
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< MY ¥ 3BTE 123 0.87%  tris-buffered  ammonium
chloride(tris-NH4Cl : 0.0IM tris, pH 7.2)-8oy2} ¥}ty 37T ¥Y4Ro
gol of 587 AYFE BYAIZch tiA] 1,500rpnoll A 1023 A4 -&Eelsto
A}&el.8 vlgl X pelletE phosphate buffered saline(PBS : sodium chloride
7.6gm, disodium phosphate 1.2688g, monosodium phosphate 0.lg,
monopotassium phosphate 0.2113g, pH 7.2)3} ACD-R2942 9:1%8 E3}3} PBS-ACD
buffer® 2% AE WA AHstdct. opxlgp QA 3 pellet  RPMI
1640(Sigma) e} *]of] H-7X]1Z) %] Histopaque(¥]Z 1,083, Sigma)oll €A1z %
1,500rpm &2 2087t YAl 2|3t vl Histopaqued} @A ate]l ZAAdHoA U=
F& A3stAct Lel8 = FE PBSE 3% M3t PBSo|l ER{AIZ the
tryphan blue exclusion techniqueoy 2]3] BE MZLF 23 ¥ HF T

7t 1 x 10/nl AE2 =45t o] &3],

(2) R opiet ZAME <AE A ¢ oI AT Yeida 23t
3 gt EgAde] e et anti-T cell, anti-B cell, anti-N celle]
thy 2N} A2 Sele] Concanavalin A(Con A) mitogen?] =}Zof £
s BdstE M E(activated cell:ACT)o Holzog ¥I-gsl= TIaEFAQU

anti-ACT & & 738 A g A}&31eth(Table 1),
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Table 1. Monoclonal antibodies specific to bovine leukocyte
differentiation molecules used to define the
composition of leukocyte subpopulations from peripheral

blood and mammary gland secretions,

Moleculesl] MAb2 Isotype of Cell type3
MAb
BoCDZ BAQY5A 1gGl1 T
BoCD4 CACT138A 1gGl T helper, inducer
BoCD8 CACT80C 1gGl T cytotoxic, suppressor
surface IgMd  PIG45A 1gG2b B
N12 CACT61A 1gG1 nonT/nonB
ACT2 CACT26A 1gG1 N and activated BoCD8
ACT3 CACT114A 1gG2b N and activated BoCD4

1 Molecules = Bovine leukocyte differentiation molecules,

2 MAb = Monoclonal antibodies which specifically react with leukocyte

differentiation antigen. 3 Cell type = Cells expressing molecules,

(3) FLAHRE F23X EAM(flow cytometry analysis) : Y o}zt B3
& B2 Davis 5(1990)8] Wfol 31X flow cytometryE o] §3te] HA]s}
odr}t. & conical bottom microplate?] 3} wellwt wrAE¥IA] 50 1(15ug/nl)
g Td A4S gl E 15T Y3 o384 s E 25 ¥4 ulel ¥
& b od7jo] HeloljA Eeldt 1 x 10/n1e] YR ZE B F 4TColA 30
22 73R k& 4T first washing buffer (PBS 450wl, ACD 50ml, 20%
NaN3 5ml, gamma globulin free horse serum 10ml, 250zM EDTA 20ml, 0.5%

phenol red lml)E 33 £1A1(2,000 rpm, 3%, 4C) AT T H5HS ¥l

i)

BB ol W] pelletd plate = vortex mixerdE o]&3tod F{A]

2.3

t}, 34% WM¥FL secondary antibody® THUEME 7] #3to
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fluorescein isothiocyanate{FITC)-conjugated goat anti-mouse IgG+IgM
antibody(caltag, Lab, Inc, south san Franeisco, U.S.A)E 200uf 3jA3F ¥
2} welloll 100u1% E7}sta, olFENE s3] &zt AH8d I EYAL] Ig
isotype?} dX|3}= FITC %+ R-phycoerytherin(PE)-concugated goat
anti-mouse isotype-specific antibodies (IgM, IgGl, IgG2a F+= IgG2b:Caltag
Lab., Inc)E <F 150812 E M F 217} 50ul/well’} EHEE J13}Ec). oS
tiA] 4TCojA 3087 ZAAF thE 4T8 secondary washing buffer(first
washing buffer 4% % horse serum?t HAZt Z)2 33 GA AHYP b 2%
PBS-formalin(38% formalin 20ml, PBS 980m])-&¢y2 200pl/well’} HE=E J}s}
o AFAZ F dAo] B HEES AAZIA] BE YL (4T)o] BHUA
th, o] e H B flow cytometerS o]-238}od & 2,0007] ojate] A
g ARl @3 g AEZsE HFsidch A AREHE Becton
Dickinsona}e] Consort 32 B3] 1 Lysys II programs ©o]-&3%}o] 4 A]stgch

Table 2. Monoclonal antibodies specifically reactive with bovine

leukocyte differentiation antigens,

specificity of * Monoclonal antibodies ** Cell type **»
monoclonal antibodies
MHC class | HS58A All nucleoted cell
MHC class I H4ZA(DP) Antigen presenting cell
TH81A5(DQ)} "
THI14B(DR) "
BoCD2 BAQS5A T cell
BoCD4 CACTI138A T helper/inducer cell
BoCD8 CACTS80C T cytotoxic/suppressor cell
BoCD5 CACTI105A T cell, B subset
IL-2 receptor CACTI16A T helper cell
G CH138A Granulocyte
G+M DH59B Granulocyte + Monocyte

% Bovine leukocyte differentiation molecules.
¥  Monoclonal antibodies that specifically react with leukocyte

differentiation antigen.  #%% Cells expressing molecules.
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4 3

P

I Adel 28T Faol Qojde] FHYLE, FUPIE, AN, ¥
W On HEF SN 5o WANY a3 AVAoz I 4
goixle] ol ERsle alin}

'y

2. Brucellosis® 4] 1AH A2 7} AAgRAMXe] EXZL Table 32}
Fig. 1014 Y= ulel . &, T Axe] FX&2 3B.2%0]2deny, oz
ol EX orale (D2, CD4 2|3 CD8Y EXL2 19.1%, 4.3% 13|31 9.8%

o, B MEE 19.6% NAXE= 30.5% MHC-Class I 128]3. MHC-Class Il&
91.8%9} 24.1%2 ztz} PaE et Brucellosis oj9A AR Lo QoA T

MEe] vl & 77.3%Au]] Umpp oy EX QAN (D2, (D4 1e|il CD8=

40.3%, 13.9% 12|31 23.1%% TaEigdeny, B MXE= 25.8%, N AX= 24.8

®

223 MHC-Class 13} MHC-Class Il1& 94.9% Z12]3 22, 2%2 A4 Uelxich 24
A 4of glolMEs T MZY 82 99.5%0]¢lon, Aduld oy EX A2
CD2, CD4 22]3. CD8+ 51.8%, 29.8% 2|3 17.9%2A] AR oen, B ME=
11.9%, N M= 94 3%, MHC-Class I3} MHC-Class II: 94, 3%} 15.9%% 3%
oAt olite] HH o g njFo] Mol brucellosiso] ZEH Ao Qlojr T AXE
o ulgo] A3 WA £FEAR dupp oiFel dojMz D27t 71 WA &
FELZA gtz or MHEoiAyg wdso] 4456 uiste] BAA Hojd

L} 3 ARyt PEE S4F0l A T celle] o] ujst
o & xol& Uehix|= 082 brucella ZHEA A Wolr|dE FE A
X3 Aol g HAY ¢ ek P, T FZFof &3 AHZHA] MIC
class 12} MHC class 119} &3} 7)ol B A2 L7 dol o3 BAXE
Ed dAZEEYY idiotyped ARAFE § 2F FWNEE FHAIIEY
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3 fdol2g FoZA VALY vl H3] MHC class 132 E2& &

ol wlstel S4PolNE AST WA MIC class 1Y ZAYS BAUY

Table 3 Brucellosis 24 242 HANXe EX

T A= MHC- | MHC-

Class I | Class I1

T+ B AMZ|N M=

HI

CD 2|1 CD 4| CD 8

A R(n=3) | 19.1| 4.3] 9.8/ 19.6 | 30.5 91.8 24.1

o|YA R (n=3) | 40.3| 13.9] 23.1| 25.8 | 24.8 94.9 22.2

2AR(n=3) |51.8]29.8{ 17.9] 11.9 | 20.2 94.3 15.9

S8U 49 AABANEY SA4g RASAA vl F T MRS ¥ E2

ok Q. olord o a7 24l AL 332% 77.3% 2|3l 99.5%0]¢l oL}, B

P A BAMEY EXRTIE 453 WA(4.3%) BHH RN Brucellosis
of g 49 HARY o] Aol AL WY + vk 48U B
of glolMe] cp2: A &A(51. 8%) |AED2AM BAUAMES] Y=o
webd  odozel AMo] ozt g Aoz JuiEidch. aZAY

fr
a

MHC-Class IoJL} 11 2 2}o]& RojZa glx] 9felch
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Fig. 1. Representive dot plot profile of peripheral blood leukocytes from
brucellosis-positive and negative cattle using monoclonal
antibodies specicifically reactive with MHC Class 11 BoCDZ, BoCD4

and BoCD8 antigens, respectively,
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et al 1989: Berger et al 1981). o] AL ZE31 ZEijo]lE Anir]7|d,
A Ak FollA 243 azja HA2HoR ZAAE|ojo sl APeTA F84]

$}32 eltH(Yinnon et al 1993, Zimmerman et al 1990). A, HY, E42 5 ¢

I -

7o) HAIZ| A2} reticuloendotherial tissueo] Z'IElmi(Cheers et al 1979,
Jiang et al 1993), 2|3l ejoht efxto] =g B¢ /A& 4o ZA
A EAg opy|AFIA, EX Algle] ZdEW EAAQ ddn), U, Wl
Zeole 7718, 8%, 3§ U3, BEF A4, F8% 5o ABIAHAE U
eb At (Kerr et al 1966, Mclean et al 1992). Amj= =2 {2t efxpu}, e E
A TR HFo sl o]FofA|H, $RE 453A] dug F¢ e
A5 52 MHEES B VAL &3t o]Fo] A 4 qlcH(Hausler 1972).

nii

Sevtetel e FEAcpE2 19560 njFold = AaIAAM AHIZ
PRI F 1959)7) ol ol A& oz WAste HIole Fuf HAY
Frtoll =iyt ZAA &4E 3 glerd, 60de) 1%8] WS Holtirl 70d
ol A wAARaz Adlent, 80defel oj28 A=A Aalel 2% +
Azate] Azt 0.2% +& ZErtde]l HHAA Halen, 1990dc) o] Fole
mid o 5000 Fofl A F-B] 9009172 BT} Brucellosise] 7IA= o] AAEHE
2N AAFY SAdnE oid sAqde] Y Ao MY AR ol
ti Bgduis ofd 1094E ARgstn e AFolchrtEAAP YRR
1997).

flo

Brucella abortus®] 73

o
fo
H1
pud

z
r)’
o¥
ol
2

£ oFstx|qt, 12°C slurry
tankol & 87HY o]4} B&Esle Zoz oA ok W, FAY Y F &
2

Z dol7|ztolLt otxjo] tis] 2}alg wWoly 4 glon] E3| Macrophageoll 23]



A48 "JHES HAW lysosome T HAzNZo] 2% §F2gol sl My
& UrhiREZ AudabEas 2y AA BE AXu] EX3s Reg
o3~ QltKTizard, 1982, Cheville et al 1992, Detilleus et al 1990).
A= e ¥FAdebgo]l g¥stn
19 52 A, AMEEE o8 AYAF programe ¥R} ot
BAe] AF2 g7l Z9E Astn fate] s g Row ¢
o2y B FEESY 23, 3g, A87E, 2oF o {are] o
ARzt 5o whEo]l B u} lrHTizard 1982). EZF A7t s oy
FEslel BEY AV Az EEH] 4™ ¥AAAIE FEEA] U o]
Exdog tiFEEc) ol ABE BQU £ 9l Brucella abortus RB 51
o] FF71 A" LA YFFe 1 BHRENE & = T Bagus
et al 1994, Schrig et al 1991). o EF-E Aol BARAL T BA
& 233 FF ¥ AdZEEE Il AYEE e AU Fo 18 o

A 4 e dHEE viepdci(Confer et al 1985, Corner et al 1981) |

32

= A Aol B abortus strain

g

fd

8
A
A
i

FeltetollAe] 2o AGAAME THE, B AHE, N HZFY EFI} ofFo

B} glemi(E & 1996b), & AFolrME off] Aot vipELnY ¥F

o A2 2]

224 FRdebdy Wy 4% dopigudAEe wuyE wAsiich
A

B vjel o] zgo] Y Ao} wimsle] 453 ¥ AL 2

™

ik
Ha

212 Davis et al(1990)2] ¥ 22 cytoflow meterol] &]3) A

i

ol

1
Table 20]
g5t ol WHMEe] WP AU d95YS YA £ Qe oz
Zleh7h =glelh &, brucellosis®] A4 B4 WHL 39 ofw Uof 23}
o "qigol A3IEEEN Wyo] sHsd Aotk B oA MRTE} TATOIA
PR WPH 28 AABANEY EX L THXY A7 BHFA T A
E Hrx 4953 AL Zeg 3uRAdod, ] 22 Axe 4=
Mackaness(1964)7} THIZ & M2 woo] FAdelol] ozt AN x3te] FH
d3g k= a3 Ux)ste, Paviove et al(1982)2 A4 uintgdz}

(o

flo

o

~—

r



helper/inducer ol B#AE]= Zo] Ly-1+ 2+ T lymphocyteql oS ¥ 135}
2tk ERY Roger et al(1990)2 T HMZE A wjdsdr 2ol uf
E AXet B3390 markerE ILA 26, B26A 3! BAQS2A 52| T lymphocyte ¥
A EA] THEE A9} BAQ44ASt BASIA(B cell marker)TA ZtZt EAigt Az}
BrucellagtA] WHgAl B XL VLS F2 T lymphocyter} BAIHL ILA
26, B26A W BAQS2A T W2 AM AW £ och Ao o] e
HARAMEL] 2gof FAste] AP o iy FHAA Ak 2 A
of ¥zke] xlol7} Q= Rog x| QITHGreene et al 1993), L=aapy
of slojd EFUA HAAPPIESY AE vaAole AT UX&2 A4L3
Aoz} Qe ez &3 vHZ 5 1982: Lambert et al 1962)2} o] & o
AME TATOlAM o by AXER o] PA-L o] &3slo] ELISAL} CFTolA
o} 81.5%9} 73.8%2] YX&& viehjx glgich

AAA FEoIU Al AGBAAN R iyt A3 HIof FELSHA o]
FA gtk T EFE 3US IAY o) B T obe wel FREFUN
(MHC)E=1e] Atg Lo, aot BRSOl disulfide Aol 23 o] Fo|]
(heterodimer) 24 &3t Holx y de ¢ 7% 5708 Al&E o|Fojz (D3
BYAZL wBHAROD o FolA ABTo] EAYTh B AlH M
class 117} Ad-foll 24.1%Q) Wi S QoM 15, 9%2 P FollA AsE
A #d B A 4 TEZ L7} thE HEe] EHo] gl MHC class 116 Ay
glo] 8l peptide® QIR|3}= A Ao Yx|3}= A}o]3, MHC class I CD8+
T Y3E-P= Cll(cytotoxic T lymphocyte)e] ¥EHAME EdHo| ol class | £}
of 2= gl HEel| =& A=)

5, Aol iy FAEARY WE, Zfol iyt BHTAANREY &
d ol otk B3] y-Fdepge Awhide doaAY ot} AW UA
7b olo] Houlge] 3 dUL st YuAME T, B, N €Iz qug A
SHA & Zloln}, dubiF THIZE (D2, CD5, (D6} R Ho| UL FFo2



WX o CDdvt CD8S My oz I} o A$sln 9l B YT ¥
Hol BHZEZERU(sIg) 3} B =3 5Fo] ¥H Q(CD19, CD20, CD21 &)
afdeza FEdch 2R A2 2 Ve @ AU glojM ¥HY Uyt
F7F AEEI A= N YIZF= ofA Non T/Non B ME(NAIX)Z FEE0]
EPE7] AAY F 24 d dofollq (04/008 By FHME Ex F(null) 4
¥z gosedrh, 2 %] N HZEE v § T cell recepter(TCRI : WC1) £} CD3,

& o

D5 EHYPL 2H310 glgo] R en, IF TCRI+ WCI+ YZ & af TCR
FHshEA CD3, D5 YL 7Hxla olxqt CD2¢} CD6 W& £73hA] o

rir

lo

s
Zog utxAch ¥ TCRl+ WCl- Y= CD50]2jof CD2ot CD8 HEFH3IAE
23 Qe HEEZA Fdolul ulFoMe AY FolE £ ¢ FE A3 HX
of o] Exjgte] & icl.

BrucellosisZt@ 4A2] AYGMXE EX S-S cytoflover nmeterE ZaAlstdd
g}, ¥ 1 oA K ule}l Zo] brucellosis Z1E9E= HAME 2 T celld]
BXgo] yotx, 53] T helper celldl D4 Cell o X7} &4 ANHTIE &
53 WA TAHGAcCE F, o] A Y oY HYr MRy ¥HL A9

2 22 THE Fdrh +

oq
8720t oo YL 49 HAME FEZRAs o] AP E o3
stedl & 2dle] Heletn AlRXHE vl olo] 7t F HAMXE UdIE FAE
o]&35}oy(Davis et al 1987) 1 BX L ZAtstdd ul, ZEY 29 HAME
&, CD2, CD4 22|31 (D8] EX-&o] B4 R4 FX &3 & AjolE UEh
2SS o 4 Aok ol BARFM RS JleA s brucella spp
o] we HAMEY Ao o" gL nlAA] dgterieln AzAHEe 4



Al ZAE Ldrl. EF Brucella abortus\t off] EAFFe] wogue
lipopolysaccharide(LSP) 2] O-side chainojunj, o]o] 2]3led BN 3}AE zlo}
e Fxte] EAPB-ZANNGOItHSchurig 1991). o] FFo HEF:=
O-side Chain®e] 742} ul¥o] B abortus RBS1-S oA o4y Esidgn)
BEH e BAY ¥E& AAste card testil, CFT, ¥ydAgRArpgeld 7
25 PAE FA4A UAe AeE: RIaFEa 9ol XnjE siHciEK
Schurig et al 1991, Cheville et al 1992, Stevens et al 1994). Kunkle et al
(1996)2 Brucella abortus RB513} strain 192 oLAE( AF 1 X 10°)8 &
o] A7 n]YPubH(Superficial cervical lymph nodes)e] T lymphocytes
subpopulationg FefH o2 Fsiadd vl 2zt FFo tRF Alojo] gldlA
°] (D4, CD8 12]3 y& lymphocyteE image analysis softwared o] &3s}e] 1
KA} Aoy £ ZEE BASED vl fAHA xol= BEHY 5 9o
Th 3702l T cell subsete] £Xof QloiAe] BAAUR o2 {22l zlo]st ol
Lo{(P=0.001) CD4 MZ¥& 713 fAlstgdch. o] 22 A= lymphocyted] Z
AF FAASI Y& s AFEAN AW AHZE Brucella abortus Strainol] 2]3%F
Fel AT YA AL oldg Eiirh
2 478 532 Brucellosisol] ZE¥ o] FzaYa 9 HE7
EAPY Hol LAEYAL flov cytometryg ©]-§3le] WP o}FH X &
< HZZEASLR, AJE@ LTI FREPRGo] ¥ Y= FALE vay
o2y FEAe} A AW HGEA Boldg wilA Hoch &, RRAle}
W o] A E BX-8S flow cytometry® ZA}3lw u}, Table 1ofA]
© d}2} Zo] brucellosis ZE¢E BAME F T celly £Ego| w7
Ao vl3l] 33.3%AER uHglil, B3| T helper cellql CD4 Celle] EX7}
=4 42Htie 453 uA sl
TS PAIEEY RN AR B AY dEAA )
d B71ZAE 2ES FEEe don, PR Yo Milk Ring Tests}



Tube Agglutination Test A]332 ¢3lo] 3l b, 21 o] 718X 8L
of AFstq F7le] WEB(43] FRA)LE 3o F ANYRE $AYsIEE
AgstEo] gk IRdl o] £7kA] AAPHL screening ¢istiA e A
FE BEslo] $ton}, I UAEE ofE At ulaste "ozl e
B5ldS 87 olug}l, tube agglutination test®®] Hrl® At chy
Hel Y Ee B8 "eds Z2sHA =Halch ol B3 brucellosisg
e 4 o7 SA=(F71E, ¥3d 55, deEE, AFE)e] I3 Ay
Al oflMgt whABsiar glof o Ao cit 58 YA program] Mol West
th AustE, o AWEe HAFY BAL ¥ AG(HEY AH)ez Hw
A ot F¢, o Fo gido]l g RETH: $Y 2urldes o o ¥

A 7 Aole AadE, deldmet T AQolHY BAYE FEY 7

w71 AAY 24Ag 2ystd & 4 Q7] WBel FFAEe] iy FRe
F%47) oY Wgol Wesin, I Lddel YME A ARE et

w448 s B $¥o] Basickn Azl
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4 <

Selvtetoll ] B A2 Brucellosiso 98t @&s7le] AAH &4 Fust A
Holl whebA o] FEE HaHY] f3toq AR, Fd -8, Az 2doH
Milk Ring Test¢} Tube Agglutination Testo]A] brucellosis %43 TIA S uke
H2E FHOE brucellosis 2UYH, U4 Teln 24 45 854 Wy
sto] HYUAM R FelE wpotstdd ), b3 e AxE At

24 20 AAVANTY BN BASIAY v} & THES v]gS WA

:{o
o
oo

A9 el 248U F$= 33.2%, 77.3% 32]3 99.5%0]g oL}, BAIE

o

] A9E 30.5% 24.8% 2|3 20.2%2 4 Uelutth =3 M e} dognd
MEe] FXHolx W53 WA JBHEY O T A Brucellosisol] ZEH Ao wy

5ol AM3tElo] ALS ¥ + et



A48 3HQol glojx B&3tH Brucella abortus,
Brucella melitensis 18|35l Yersinia
enterocoliticaol 23t Wduhg A

A =

FFAdepEE 4, =z, 4, H, o] EY Ba ohlzl Algle] HMAEH

v A3 REELEA JtHel ZEHE 4 2 o] HuEn, AlgtolA
£ Malta fever W IMJUEE Eejn FAE, ¥, 54, 18E, ¥F4E
kS

flo

52 Yozlck(Berger et al. 1981, Lambert et al. 1962). 4o PF Az}
Fratolul B4 oleolle Boltt A FAdol ¢Vl el ddder ZE &
+ B2 A7 2F0 WF F oyt
o Ao AME JAAFIZ] AT EF Ay #Fo] ol dFeolch
(Beran et al, 1994).

Aol QoA F-FAdzpgo] oyt g3y x4l ddF £2:(2 &, 1988
F&A, 1986), Tl ERHAH Agid3rt Baud ul glod HIoe A
Y Ao HAHY S o8 YL - YA dAuEGolN A GHE Apo]st
S vl AA (Y F, 1997a) ol cisirs hER IV A A
Hol cidt AFEE HA3r7t golsta] ¢dotrh. AR, Felveteld A
U Bt TPolMe] o Ay VAT ZTHE e VX +¥HR
23 igol ZE% olfjolx u|get TR Hrjzojof WA At
235 Zidecizl A=t 2 d3E= 9o B abortus 1119-3, B,

a3

r
N 32,

nlo
fijo
ke

1
o

}

¢

il
[

i
rr

melitensis biotype 2 & Y. enterocolitica 0:92 QIZTHAA]Z ¥ HAH &

A28 o]} western blot, TAT, CFT, LAT, ELISA H-¢o] Aghiyoz 319

-

o] ¢lolM B. abortuset B, melitensis 12]3 Y. enterocolitica 3{dof ctidt
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FAhE-S Ao vja WUSHAUTHE F 1996b, Chappel et al. 1978,
Dohoo et al. 1986), ¥E3¥} Yersinia enterocolitica 0:9= B-EXsl FFE3}
B BPHY AAEE dovle o2 delA Qoj(Nielson et al., 1996)
olete] UAYE Bt

o R U

1. Brucella spp %W Yersinia enterocolitica wjo¥z} 3ldo] Fu)
oA L AZEE B abortus 1119-33} B, melitensis biotype 2&
2413} Brucella agar(Difco)ollA] 48A17F ujor3t X, Brucella broth(Difco)
oM 37°C, 72A17t wjerAlZch(Ewalt 1989). Yersinia enterocolitica 0:92
nutrient agar{Difco)ollA] 48A]7Z} weF ¥ nutrient broth(Difco)elld 25¢C, 72
AlZE Al ZiTt,  wlodgt Ald-& 80TelA 903t EFIH(O0IE 1992)A120 *F 4
CollAl 3023 HAdZelsted(4,000g) HAY HFE +AY F, HF PBS(pH
7.2)2 63 M F 2 AYe ¥YYUo2A AME3IAch

U zAst] At A FA BeF BE O 24NYFY  Tube
agglutination Test(TAT)Z} CFT(Complete Fixation Test)%¢] oz F24

2 &8 Y 658 A FER At Agsidch

3. ¥Y HF

w3t F3E JAIE2](3000rpm/20nin)3te] A HEL PBS(pH 7.2)E 10%
A B]A5]3(10.88mg/me) o] -8 1.5mlo]] E2re] complete freund’s
adjuvant® FEAE WESCh e FF RKEY 3nE FA FE 65 74
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7} 13} st EsiAcnt 24 AEL 15U Fo] T incomplete freund’s
adjuvant® -FEl-S ghEo] 2t7te] @3 fE 3ntE FAEE 659 4o ¥
flol ¥EgFstdct 33 FEF2 15U Foll adjuvantE ARESHA] 51 F ¥
F 1.5n¢ 3hE uspPEFste] 2 WA ZicHCheville et al. 1993, Chin et
al, 1989).

4. M8
FA L AF Mol AEE F ¥L AF divic} 3xjel] AHAM ¥}
of 8¥& e, A¥ol g3t

5. SDS-PAGE ¥ Western blot

Brucella abortus, B, melitensis 8|3 Y. enterocoliticaZ® uwier, 65
CollA 6027 B3 Alg ¥ LAEN3, 200rpn) 3t HAY AFE AT
F, ice bathuol A 120w, 2087 X-Su} E4¥ Fofl HU4lF2](20,000%g, 20
B, 4C)sl] HA" 2 2HES M dsR 103 A¥T ¥ sodiun
dodecyl sulfateE® 0 01%EA 2318} 307TColA] 1A1ZF HXFE g WA EE
(60,000xg, 20)stalch. Fold B3dg 3isted, ¥ F(1997a)¢] Pyl &
&to] SDS-PAGE¥F ¥ purified affinity goat phosphatase anti-bovine IgG

{1:1000)& ©}]-83}d Western blot& A A}stgc).

6. Tube agglutination test{TAT)

TAT o <F WA wglo] oyt 2} FF W UA ArE
ZRstdch & 4708 1001 AlEHe] 71E P& 8048, 402, 2048, 1044 7}
zb 7}8t3, o7)e] B. abortus 1119-3 FF& wiyste] WE FFAzhY Ay
B £y ra)E BFH Aol 0.5% phenolE ISt T
phenol-salined ©o]&3}ed 1:100L2 343 £ zizte] Aj@He| 2m¥ 25
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TR F 37.5TolA 4841 YA} F SHAAEE Y HY wiSd= 2P

et

7. Complement fixation test(CFT)

Brucella spp AF F ¥A 718 37 ¢ Yy dHe=
USDA(1986)=2t ¥ 5(1997b)¢] el &3l thga} ol BAAYNZ S £
stgcth. &, microplate?] 7zt wellel 7bZ ¥3-& 1:10-1:1607}4) 25144 %A
B, ztzte vellol o] s Aol o) M" YU 25x9 1%
unit® A% BN 2548 Jlste] 37ColA] 3087 wAIALE, ool A
A 843 53 3% AY HYLE TYst A2olM 15870 7Y
22 Y 50uE Thste] 2 A thg, 37CoA 1582 WA F o]
ThA] o] F3 1582 A} WA ¥ £H 4E RPsidct

—

i

8. Latex agglutination test(LAT)

Brucella 3}l HZFof cf3t 3t - shajo] SAAEE &HA3I7] 93ty 3
(1997)8] uhdoll &3}o] latex beadS MR Al H71E &Fsidch &, B
abortus, B. melitensis, Y. enterocolitical 80°ColA 9057t A 2|3ty T
AE BN F 220t E4 F AHsIAT 4000Xg/30nin, 4ToA FF
PBS(pH 7.2)2 63 i Eelstd A ¥ AAES U PBS(pH 7.2)F °| &
st 1:59 ¥t H=F FMte] -20To] RAsle, o] eheo] A¥A]T
= o g AbRsledct, A 1.07me] polystyrene latex beads(Sigma Co. )oll
23tA1717] $sted M 5(1993 & 1995)2] WP eos A B3 A(0.1M Tris-HC
buffer, pH 8.0)& o]&3lHon, YL latex beadsol] ZAA|Z Fof bovine
serun albumin(BSA, Fraction V, Sigma Co.)o] 0.5%7} H|=& H7lsted Q3%
AZch 32 8% 34Y(BSA 0.5%, 300mM NaCl2} Tween 20& 0.01%H =%

5% 0.1M Tris-HCI buffer, pH 7.4)& A}R3lgtl. polystyrene latex bead
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F-HAE 4,000xg 2023 WA AHY ckE, tiA o] f$FAYE ol&3ldo
2%(w/v)e] FRAE ZAsodct. 2.0% YU} 2.0% latex beads®y-& 24 ¢ 10]
HA JRRE ¥ 37C, 6087 A F 4Tol RAsIAA AYol ARgsialch
q3 ML B3NS 2544 picroplates] EFT TR 7IRYF dof 5048
7ht B 1:200 A 1:512007kA] ZbZh 2584 vl wRA] BN F, ¥ilo]
25l latex bead A%t} 7} wellof 25u8% £33l JpHA AR F A2

oA 6022t A F FHAIIE FHstAch

9, ELISA

Brucella sppS}t Y. enterocolitica 3¢S AEY F 3N F4H =&
sty glsl o B(1995b)2) ifel &3t ELISAE S3¥sidch F,
Brucella abortus, B. welitensis, Y, enterocoliticaZ® 8jQ¥ tl 41¥Y

broth(Difco Co. )& o]R3}loy 37CE 72A17t FFAIF]2 Yol B(-20C )2 o}

1}

S
£3lo] 4TolA 18412 Hestdct. AAY IFAE Y F e dTE o
&3l 103 MHFT F F FHAL 10%(wv) 7} HES 235Hch olE 4§
2o ZSut BE2(1200/208)8 F FA o9& 4T
T JAEesie] FA BAS ddch A d4E ol gl thA] 103 AMHY
¥ 0.01% sodium dodecyl sulfateo] ¥-§3te] 30ColA 1417 ¥AY tha

f

oA} 20,000Xg2 20

fifo

60,000Xg2 20237 WAlEelst] Moy PASAA Y
WA P kit(Bio Rad Co.)E off3slo] ¥lol chyars 4g/mt2 3}
ELISAE £3331%dtHJagannath et al. 1983, ¢ % 1993).

e, T

fijo
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4 2}

1. Western Blotoll 2]%} Brucella spp ¥ Y. enterocolitica 3}+{12]
g uk-g
Brucella abortus 1119-3, B, wmelitensis biotype 2, Y.
enterocolitica 0:9& ¥U ST 3lof SDS-PAGERr ¥ 2} 3l¢le) oyt 3y
o]-§3te] western blot'd o2 AAUNZAZ Fol TASIAY v}, B abortus
Fol ozt Zpzte] P S o83 western blot FAZR Fig. 1oAe} Lol
B. abortus ¥E3e Ffole 25 oFo] 5~42KD Alo]] HelolA HAU 4
A& B=Z w2 bandr7} VHEHAZ 3F o]Fo= 64KD7HA] T Heirt HelH
ot B melitensis 3ERFL ZHPo 23 o]Fo] 5~42KD AlojollA] W@
band7} BHEQT Y enterocolitica ALl ZQoll= urgo] njekzor}
42KDof| A 23 o) Fol A2 uhgtirt H¥slgct. Fig. 2% B melitensis 3}
dofl thyt zbzte] Aol Azjo|tl, B abortus FHA oAM= 16KD, 64KDoj| A

B. melitensis ¥¥ A ollA{= 50KD, 54KDollA] Y. enterocolitica ALl AL

_{

£ 16KDoll A Zbz} F7tR whgoivt @A et Fig. 32 Y. enterocolitica ¥
Yol thsll B. abortus HEP Y F-¢e 2F o Fol 20~74KDelA T2 42 b
Sth7t velidort B melitensis FUPFY -9 64KD olol= gl &
"ol ¢lolth. Y. enterocolitica BEFY Zfollw= wHEr] 71 Aoz F

b=l edcHFig. 1, 2 & 3),

2. TATo] 23t 3} o7}
Brucella abortus 1119-3, B, melitensis biotype 2, Y. enterocolitica
9% UYoR 3t Ztzte] HAol oiyt TATE St E Table 1042}
Zth &F, B abortus 1119-3 &dof ciyt BN B abortus FHPA 1
o] o] 1:100, 25 o]FolE AHA2o= 1:200004 FHNZS Hach B
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pelitensis LB ANME 1F olFo] 1:100, 2F o|FoE X|&EFHOE 1:2000]
A 2HYEE ¥o] B abortus 1119-3 3+de oyt uhg2 & Ao} TaE

olth. Y. enterocolitica B} Ho] T 2Nt Lo] !AE]|x] oroir}l. B

ar

L

2}

melitensis 3}Joll th¥t B. abortus®} Y. enterocolitica ¥¥Ae] gxutg.e

R 4 gl a2y B melitensis 31832l QoAM= 1:10071%] &
Sxur-go] x|t Y. enterocolitica 3ol th¥t B, abortus 3}

g3el Azpes 1:5070x18 FARgol BHE AT, B melitensis FEF2 2

Lol 23 whgo] JAEX] Qlakx|ut, Y. enterocolitica 3}¥Pe] 3o

Table 1, Reciprocal antibody titer of hyperimmunized bovine sera by B
abortus 1119-3, B. melitensis and Y. enterocolitica by means of
TAT, in which the antigens are prepared with B  abortus 1119-3,

B, melitensis and Y. enterocolitica

Antigens Antiserum Beff:re‘ hve.eif af‘ter lwe‘ek‘ aftier l\vet;ek‘ affer
immunization  Ist injection  2nd injection  3rd injection
Br. a - 1:100 1:200 1:200
Br, a Br. m ~ 1:100 1:200 1:200
Ye. e - - - -
Br. a - - - -
Br. m Br. m - 1:25 1:50 1:100
Ye. e - - - -
Br. a - 1:25 1:50 1:50
Ye. e Br. m - - - -
Ye. e - 1:25 1:50 1:100
abbreviations : Br. a: Brucella  abortus 1119-3, Br. m: Brucella
melitensis biotype 2, Ye. e: Yersinia enterocolitica 0:9
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3. CFTo 23 34 47}

Zt YAE olg3led CFTE sled8@ Table 204 B upet ok F,
B. abortus 1119-3% o)l ths] B abortus HA M= 1:8071x] F71H AY
iHSS WY 4 el B welitensis BEAFolM= 1:8071x]2] AY} HE-go]
BEsd ot ¥ enterocolitica FHAPo] cisidE W& BHY £ fldch
B. melitensis 3} {ol thdhME= B abortus 3PP PolA ubgS T 4 ¢
t}. B. melitensis HEAoME 1:407}x]2] AgZo] ARG o}, v
enterocolitica ¥83e] chsire ¥gE THY £ Qdodch 1

enterocolitica 3P ol thsr= B abortus}t B melitensis®] ¥EAz2}e] ¥l

24

)

& WHY 4 R, Y. enterocolitica 3}E Ao tisfrut 1:807}x]e] 8}

Sol Bt

Table 2. Reciprocal antibody titer of hyperimmunized bovine sera by B.
abortus 1119-3, B, melitensis and VY, enterocolitica by means of
CFT, in which the antigens are prepared with B abortus 1119-3,

B, melitensis and Y. enterocolitica

Antigens Antiserum Befére' lwe:ek. af?er 1we¢.ek‘ aftqer lwefalf affer
immunization Ist injection  2nd injection  3rd injection
Br. a - 1:20 1:40 1:80
Br. a Br. m - 1:20 1:40 1:80
Ye. e - - - -
Br. a - - - -
Br.m Br. m - 1:20 120 1:40
Ye. e - - - -
Br. a - - - -
Ye. e Br. m - - - -
Ye. e - 1:20 1:40 1:80
abbreviations: Br, a: Brucella abortus 1119-3, Br. m: Brucella

melitensis biotype 2, Ye. e: Yersinia enterocolitica 0:9
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4. LATo] &3 ¥ o7}

7t P HE LATE o] &3t YAVLE F783tdd vl Table 304 B:
ujel e AXE Lot F, B abortus 1119-3%8+dof ths] B abortus 3}d
FolMdE 1:12871x] F7hel SRS {HY 4 et B melitensis Y8
HollAe= 25 olF¥E 1:12871x]9] AN S Bo B abortus VAR B}
wlS ¥hg-2 vleluict, Y. enterocolitica 3lE Aol tfsfie ¥IL-S WY $
a
U 4+ glgdovt, B melitensis EAH A& 1:167tx]e] &3 ut-go] iatx]gd
o, Y enterocolitica 8o ctisiE= ¥r2 g A 5 gadrh v

enterocolitica 3 ollM= B abortus 3}E A3} B melitensis 3JE A ofr=

o2

th. B. melitensis BWol thsiM= B abortus FEPoME= NS Wi

SANrSS BEY £ ¢gorl. Y. enterocolitica 3¥ Aol tisirint 1:32712]
8] Whgo] Taxiadch,

Table 3. Reciprocal antibody titer of hyperimmunized bovine sera by B
abortus 1119-3, B, wmelitensis and Y, enterocolitica by means of
LAT, in which the antigens are prepared with B  abortus 1119-3,

B. melitensis and Y. enterocolitica

Antigens Antiserum Beff)re‘ lwe‘eki af.ter Ist lwef:k' aft‘er 2nd lwe'ek‘ af?er 3rd
immunization injection mjection injection
Br. a - 1:16 1:64 1:128
Br. a Br. m - 1:8 1:128 1:128
Ye. e - - - -
Br. a - - - -
Br. m Br. m - 1:8 1:16 1:16
Ye. e - - - -
Br. a - - - -~
Ye. e Br. m - - - -
Ye. e - 1:8 1:16 1:32
abbreviations: Br. a: Brucella  abortus 1119-3, Br. m: Brucella

melitensis biotype 2, Ye. e: Yersinia enterocolitica 0:9
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5. ELISAo] 2J3t 3k 47}

ELISA W& B3l zt ddz 3y 34 A2 Fasidd
Table 42} 3kt &, B. abortus ol iyt B abortus BHR O AQol=
B A2l Optical Density(OD)7} 0.2480]10L}, Up&ol 0D 0.87}x] Z£7}5
slth. B. melitensis 38332 Z Lol FF A 0D7} 0.1230]F. 21} 330]¥0)
2 0D 0.3090] £33ttt Y. enterocolitica 3P o] Ao unjayt
w29 vlehidlc}. B melitensis ¥+o] ti3t z} W] AR e] ELISA OD= B,
abortus @Yol 3F ofFef 2.1140]%0n], B pelitensis BEPIH=E 15
o]Fofx 1.0 o]At] FI1H ¥rg-S HIPOLV}, Y. enterocolitica 3BAL] 7
Lol ALl ub-go] TARR] okglt}. Y. enterocolitica 3ol tisiA: B
abortus 3ol 007} 1.0 o]43e] wrg-& ielulich B wmelitensis VP L
oD¥r-ggte] S 7b7b vrelubR]l ¢dalrl. Y. enterocolitica ¥R AFoM=
0D7} 1.0 o]4te] F719 ¥l - A& viepulch

Table 4., Optical densimetry titer of hyperimmunized bovine sera by B.
abortus 1119-3, B. melitensis and Y. enterocolitica by means of
ELISA, in which the antigens are prepared with B abortus
1119-3, B, wmelitensis and Y. enterocolitica

. . Before lweek after 1st lweek after 2nd lweek after 3rd
Antigens Antiserum .. e e .
immunization mijection injection mniection
Br. a 0.248 0.349 0.695 0.800
Br. a Br. m 0.123 0.150 0.299 0.309
Ye. e 0.129 0.194 0.184 0.176
Br. a 0.323 1.277 2.208 2.114
Br. m Br. m 0521 0.839 1.494 1.278
Ye. e 0.656 0.558 0.749 0.944
Br. a 0.214 0.656 1.059 1.116
Ye. e Br.m 0.450 0.427 0.465 0.434
Ye. e 0.439 0.696 0.924 1.392
abbreviations: Br, a: Brucella abortus 1119-3, Br. m: Brucella

melitensis biotype 2, Ye, e: Yersinia enterocolitica 0:9
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d

2

giLtetollAle] REAepEE 1956 A FmolM A dAde]l Ral of¥F,
Zgeo] i HA F PHHS AAZYLEAN 2HL A =¥E oL}
Joll A wAlste ARS Roln] 1996doll: 600o)F, 1997d0lE
8003 57t AARHATHE LY, 1997). 53] AF=Ee] 93 BAHL 7Hasio
19923 % o} ¥ <1zt 53of AX %A Aoz Fe FFdeld ¥ o
e AAYolE EFFIL vhd 20045 ool P HLER UFE wol wI)
Zto] Faepdel @ o] Y Bt ohel, AFE o]fe 2ol
= O8I 23] o3& Azke Zol AAEHI KA F, 1995 ¥ T

1997a).

o

il
2
rir
A
M4
N

3

Salttelol A AMSEI s Ak 33778 F2 O3 88%¢l 2,844 FU}
13, Bae unz] 1259 5513 S(EH, 1997)Ad= &3 ¢l
thet EFAEhE ARG o] Foi vl glof FFdepys ¥A 2Fs] ¢
sl ol oyt A3tzabet HAY AAPPY 2 & BT AR T
g AdAolA WArio] o] Folx ZAzste] dojo] HE ARIt o] FoiF

£ ol ohY oiele] AFsitin Alg®ch olof & FFApEe Fd
2

p
o
o

-4

e
e
o

B}
PAE metstn o Jix] EERF AhPS Fo) 3 Hus} 54 i
A BRApE 2 gaes ¢ert 23 wo] 2 v AREA FET

Yol oltim Azt™cy w3y Brucella sppe E coli, Francisella,

*?‘._
¥

iy
i
a8
olo

Y Brucella abortus®} B. melitensisE ¥Frgofl AF AHFA]

rlo

o
o J
¥

Pseudomonas, Vibrio, Pasteurella, Salmonella, Camphylobacter, Yersinia &
o F3} 2B UEAoN 2AIES dodIn, B3] Y. enterocolitica 0:9
FEE 2T IAprges A FRAdebyd AT 98 NeE dod
4 glt}: A}al(Jagannath et al., 1989: Nielson et al., 1996)2 Zgt AFF

| 253 3eigojol ¥ Zoltl. Y. enterocolitica 0:9 FF HA] B

2,
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abortus, B. melitensis®} FUsHA ol AF FFAYU F AANZ ¥LE
ntotste Brucella sppotel RPHE VAE WAWLE F-FAdepyd FW A &3]
R 4= ol i ol o EAEE UAISH] % &2 gt € A
o2 Atg¥ch

FAzige] ZAAchY o] o] &E= B abortus 1119-3 o] chsf B

abortus, B. melitensis 18]35l Y. enterocolitica 3}V 8] 3} - 3y ©

(%

2% western bloto B TAZ} u}, Fig. 1ojA&} Yol B abortus FEP2} B,
melitensis Wl thsl 15~64kDo1A FEY 4 gt W ¢ Vot
5193, Y. enterocolitica ¥PPL 25 ofF o 42KDolM 2L HHgT)

nc)

f

Hagog ojosi|gh ofzhe] mipihgo] At olw W F(19%7a)e] B
A% 35 A FFdepd o3 ol cht western bloto]l 2§3} 15KD,
18KDolA]  67KDoll ©]E2& Hele] E-elM Z¥ WguE  UEida,

enterocoliticac] ths} 20KD, 23KD, 35KD 28]3 43KDojlA 3+l - aiAjubgg
H3 Aol A9 vl ol E¥ fijelel Eel¥t F-FAt FFE

B, abortus B B, melitensis ¥F P vtgA#A S B2 &28LE-
B

~

o] Vlelt 2 & AM(1986)2] Riotx UX|Zict. B melitensis 3ol thsl
abortus B8R L 16KD, 64KDoJA B. melitensis 31832 50KD, 54KDofjA]
enterocoliticadt¥ & 16KkDolA ztzt Z71 whgehrt 3Hgsigi o) njels}

S A

t}. Y. enterocolitica 3}lo) thsl B. abortus FH P 20~74KDojlA W

4

o] ¥kgoir} velxtoy B melitensis Aol thshMs 64KD ool WG
the] 2ol glglch. Y. enterocolitica ol tisir whgch 47 ANty
23 ZJIslo] Y. enterocolitica 3ol tish B. abortus FEHE 7Y 1A}
uhgo] sl elch o] 22 Aol thdl western blotol A FEo] I F

CUANSE Yoyl #isiA olutE VAL ZF yAE vl FH AAL F
western blotg 23t dAog AMgstd xRN AAEEE Brucella spp

o] ezt whgste 2o BYY WIS BUY 4 Aozjet Ao

l
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2 AYolA dHEPo] ot FAZE ZHE ¢zt AMEY TAT: 8= ¢
glitetol Al Plate agglutination test2} Rose bengal test®} o] Al&EF:= 3
AAhH 2 iz uztxe} Holxrt wa Z+E &7 ¥l HF-Lolafe] Igh
of 2j% u|Fo] dhgo]l Vehim2A EAAIER QitH(Allan et al., 1976:
Richard et al., 1992). Table 1ol B. abortus 1119-3 3lgdo]l cfs} B
abortus®t B wmelitensis BEHL 23 ojFo} A og 1:2008 Fcof A
oM E SAUES eI, Y. enterocolitica FPH M= LAUNL S
LElLER] Qlo} western blotoll Ao} ZAztel Fdyt Wuhgo] s} EEh
Y. enterocolitica 0:9 3}doll tfs] B abortus VAR 1:1007}x]¢] Z71
SN S BYLZH vestern blotol A 8] 25 o]Fo)| B abortus 3}8H F
7Ha Rbgoiel AL Agstdct A]4H W32t western blot ZAzpete] o
AEE 23] B o 2 F7o AF F A F/HEAE Mol 23 v]So] it
& ohjet Bzpdch

Brucellosis 3Igtol] glojd CFT Hol4 W =170l &7] Wi +74
ghge] F WAl F2 ABEHI AcrH(Alton et al. 1975, Chin et al.
1991, ¥ 5, 1997b). Table 20l|4 Xi= ulel o] B abortus 1119-3 e
U3} 8. abortus®t B. melitensis 3E3E 1:8071x] BAAY Pdut-go] Lje}
WOl ¥ enterocolitica PP oML BAAYGo] AF viehtx] gtz
B. melitensis &} Y. enterocolitica 0:9 3ol thsirs ztzte] & g
oflAl 1:40, 1:802] A wigolA whgo] BaAEQch e ALl B
abortus®} Y. enterocolitical Z}z} 454 Qlz Z¥EAY X CFTo] &3] ZAb
Y A2} B abortusE AFAZ Ak 28d ol RBFE odMurAE v
enterocoliticaS HFEAZ At 15~36U Alolo) 257} QA S W oY
Y. enterocolitica 0:92] F-FAdebgel iyt P 4PF &S By
Vincent $(1996)2] R 2} wle] Y. enterocoliticao] th¥t mz}ukgo] A
Al ofatch
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Latex beads?] ¥ #2 5¥Z o|§3te ol AHe 7#E 7)o Ho)
PAE AN - sle Ao oA JE(AN 5, 1993) LATE ThE 3y
A AchdBch gjo] HEsle] 2 AYo] HEsigrt. £ AHAE Table 3
ol Bt ule} ol B abortus 1119-3 3ol tis) B, abortus FRL 33
ol 1:128 A uf&ellN §Hugo] Uojuteny, B wmelitensis HEHo
sl E 25 ol¥ol 1:1288] A ujLold LAUES uUepdm, B
melitensis 2} Y. enterocolitica 0:9 o] thsiri 2zte] B2 AN
1:16, 1:327px] 8] Wg& Viehlo] 713 F¥go] Lrhe CFTo} Ux|gE A}
g 7 Zo2H LATY 3§ 7Hedg LY + dgch

T 5ol thE ¥ Achyd us] uzxe} Bolxl && ELISAE
T FFAhE AdAFTL wWol olFolA 2w B ¥ S»S Azl 8
abortus 1119-3 M|Z et 3rdof] th3t Y. enterocolitica 0:9 3rgdofla] Lxput
32 ELISAS o83 M¥olN Z2uAJ gote Za B3 Adxwi(d &,
1995b) o= umhfio] HEY FHPE o8 Myoln Y Peo VYL
o] 8%t Zlo] ofy7] wiZoll & oot o] IH £F¢ £F oI AY 2
27t g AAY Adgoldicta g I AY A Table 49} Yth B
abortus 1119-3 3ol tis] B abortus®} B, melitensis 38PL weol A3}
¥]33lod OD7}F 1.0 o]4te] ZF7IAE JEelWl oLt Y. enterocolitica 33882 0D
o] F7ME Holx] ¢ot o F(1995b)2] Ao} o] e ax} wrgS Holx)
USE ¢ 4 2th ctivt B melitensis ol thdlM= B melitensis BETIE
B, abortus 3832 007} Tl & Zog ZiIslPony Y. enterocolitica¥i}yd
ol A}t ikgo] ARHA] Qe BE W w, ELISAS] o3 BFAdahyd xxt
Al B. melitensis 3}l A}2-& 183} Bulsltl, Y. enterocoliticalS Yo
AHS SRS wis FRAdel 94 % 24 83 guBAN drie d F
(1995b) ] ZA}eh= el B. abortus FEAo] o3l 007} 1.0 o]Fe] wh&2 o}
Eh M2 o] AdAsE dR= et
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Brucella spp& ©o|-83t ¥-pof cthdt A S W] oA ) 2
2] AFE AT HEAIEA Tpuleld gy 9 A=Y d Fel JelE
VEY & dodrkd Bl o /8% A2E & 4 dddA, A4S T}
o TP A Brucella spp & FF AL 7] S13ldE v BT AR
37He dolof st AT 24 wiFe] UAY £ Qo) ¢og o] 2 g
Foll B AF HGATIAA A F e BAste dF A ol

Z2Ig]ojo} 3ci AlEHT)
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Selvtel Aol FFAdebgo]l fsta s BAdM dFEY 47
Teel= AL sty BdA, WoA B abortus, B welitensis, Y.
enterocolitical UF WHAHA FAZY VAE o]-&3le] western blot, TAT,
CFT, LAT, ELISA 5¢] ¥3¥3 chyjoR wia WHstgdd v chaxt 22 4
%E ¥adch

1. Brucella abortus 1119-3 3}lof] tishA] western blot, TAT, CFT, LAT,
ELISAYIA 25 B abortus®t B. melitensis 3B Aol HAgWIZF S doFy
western blotollA Y, enterocolitica 3Y¥ 3 o] 42KDojjA gt =h-Zr)

oMo BFAdehy A Aoz A JHA7 A EH AT

B8t

il

2. Brucella melitensis biotype 2 342 B melitensis LHPUT WY

o] njetsld on ELISAS A|&3ti: B abortus ¥ 3 z}e] whgS THY

rm

4 ootk Ela Y. enterocolitica FHA o] tisA= WSS LiehfA]

3. Yersinia enterocolitica 0:9 3¥PLe = AgkyollA v
enterocolitica 3}V A3} v1LL Ao o E3J| western blot, TAT, ELISAc|

X B. abortus 3} 3} pxputgo] elAE .

fn
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Fig. 1. VWestern blot of Brucella abortus 1119-3 antigen reacted with
hyperimmuinozing sera of B, abortus, B melitensis biotype Il and Y.
eneterocolitica 0:9., KD: kilodaton Br a: Brucella abortus 1119-3 antisera, Br m.
Brucella melitensis biotype 2. antisera, Ye e: Yersinia enterocotica 0:9 antisera, 1: Before
immunization, 2: 1 week later after Ist immunization, 3: lst week later after 2nd
ismunization, 3@ 1lst week later after 3rd immunization, 4: 2nd weeks later
after 3rd immunization,

— i

~ . b N 3 e
Fig, 2. VWestern blot of Brucella wmelitensis antigen reacted with

hyperimmunozing sera of B abortus, B, melitensis and Y. eneterocolitica,
KD: kilodaton Br a: Brucella abortus 1119-3 antisera, Br m: Brucella melitensis biotype 2.
antisera, Ye e: Yersinia enterocotica 0:9 antisera, 1: Before immunization, 2! 1 week later
after 1st jmmunization, 3: Ist week later after 2nd immunization, 3! Ist week later after 3rd
immunization, 4: 2nd weeks later after 3rd immunization,
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Nl
‘1234, .12 3.4
R D U D R T T T ; - —
Fig. 3. WVWestern blot of Yersinia enterocolitica antigen reacted with
hyperimmunozing sera of B abortus, B, wmwelitensis and Y.
eneterocolitica,
KD: kitodaton Br a: Brucella abortus 1119-3 antisera, Br m: Brucelia meiitensis
biotype 2. antisera, Ye e: Yersinia enterocotica 0:9 antisera. 1. Before
immunization, 2: 1 week later after lst immunization, 3: 1st week later after
2nd ipmunization, 3 Ist week later after 3rd immunization, 4: 2nd weeks later

after 3rd immunization,
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Al 3 & Brucellosis®| ZICh Hit{ H|] A

#|14 Compliment Fixation TestE o] &3t
Brucellosis Zgt

Z|2A Latex Agglutination Test Xt ¥y 7jjut

34 ELISAE ©]-£38 Brucellosis A%t

A48 PCRoj| 2J3t Uz O T HE Y

Brucella DNA 72X
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A 3 &: Brucellosis ZIoh HiH gl
A £
HZ izt o] 2loja] Brucellosis W& 7} 2AE 2)5l3 Q)
o, tgo] AdHoR uhESImR (71 1996, ¢ 5 19952, A I 1989)
F&rtel] ME 71Xl gle Aot 4, XS Y Ak @ o
of glo] ¥FdepEe Al U EYUFS SuUro g (Beran 1994: Davis et
al 1990: Mayfield et al 1988: Turkson et al 1992) ulcigt ZHAy &AL

o}Z|AFIBRA ol2 QI3 Al aziel ZALS 23 o] AlZE tirls
223 degBAgYolt (L & 1986: Ariza et al 1989, Barger et al 1981,

35

Glasgow 1976, Tekko et al 1993, Scully et al 1986). =3] Alge] zredn

—

Malta fever B MAJEE fdstng FFRAAY e FYE 23l 30 2
52 shuolrh Fuel Y] PR 2 FAE FHOE sl o]Fo
Zch

42| Brucellosist 82 HE MAIJojrgio] Yy ow o ol&
EolH(0IE 1992), AMAHoZ W2 vt A3 2 msjrt dste] 7t
2 ot A}
T AE4Y BHE, Y FoRNE dUEE £ Bt Yy Bol Mg
Ha el ol d A2NE AN =29 Aot T ANY 94 wf o]
W el BF A dxhyye] JyA ¥ A AFolrh
%, FUZUE(PAT), RAZAYSAP(CFT), TAT, ELISA, rose bangal test

Hoegx 99 &z dol gk FFAdebEe] £ Z4E

e,

=

3l Latex Agglutination TestyFo] ARZEX|RE, Flzighhyos HEET

ol MRTL} TATO ZHe Zehibd 2 9-2jubel Brucellosis WHEAME £¥ste
3

o o EAA ol Jein we Ao 2 fgstn g ek
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BAZYYE A% FHY ELISA 23
7t wiEdAE, Ald QA LATE cjifoesio] H3zAL ¥y

st} APAZL ofdjolA HF FEY £ olE VeS HYstaat Yot & F

24

1

Zol% ¥

A WE owla 2asigd

<
2 2

3

A
T

z

2}
1o} ole] BHY kS g

R ol

RN
L

o dFFelop & Zolrh

2.
e

74 ARy
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14 Compliment Fixation TestS o] L3}

Bucellosis A%l
A 2

Brucellosis®] 83313 zictub o2 Complement Fixation Test(CFT)&
CXTEIRS Milk Ring Test, Plate Agglutination Test(PAT), Tube
Agglutination Test{TAT), ELISA, rose bangal test, Western blot(®} &
1997a), brucellin ¥h-g2} tEo] Z YA A1&Eo] St ol ¥ A g
of HAE o]g&ste B APFo FYUAelE WHsHE YYo= HAHtl
g 7HA7t w2 WHeR oA ArHOIE 1992).

Brucellosis®] ATt 2]3le Eojx 1 gzl &2 Akl oz oty
A T FFAzpyo] AAste Aol g zabel WS T 49
A7 P EH 8 Y313 Qlvh(Huber et al. 1986, Dohoo et al. 1986).
Jeut o] kel galedol 3o 2FEHI Qo] BustEo o] B
3 AAFolx|nt, £ SolA(Quinn 1993)& zZtn glemzg  zijelefA
brucellosis?igho] AMEEIS Q= 2bE iy ARZAEE miotsty] % 7]
%ol Yoy Ao AgEE ulojt)

AE2L B2 felrteto] 2lojAje] brucellosise] BHE zFgisfdal ole]
HEe % A7) 4B 2 A9Y brucellosise] PP FHE B3
o olej M (¥ F 1997a), oHolle brucellosis®] B kg 2|3 CFTY
AR 2AE BYstaal, felvie} Ao AT Yo vyt TAT ZAAlel
A B Y8 W 28R NFH AH S o] 83t TthA CFTE AAIERA

fir

F AsgiAlolof A 2] Bolx e} vizte g vlastlzle] Xashs wleocth
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o K- U L

1. ¥¥e] AR ¥F Brucella abortus 1119-33F& FU3stAd Brucella
agar(Difco)oll Al wjo¥gt ¥, ololAl Brucella medium(Difco) 2.8 37To|A] 724]
FdAZTHEwalt 1989). ¥l MlFE 80TolA 087 B3 A ¥ &
AE2(3,000g, 75E)3t HAH M-S £AY ¥, AeddsE 33 AFY
F 4.5% FRYeR Az 5] olF Y22 AR

2. 717 83: 3.8 Table 12} o] TATOIA brucellosis 7+ ¥4, ¢
o wl 2o A ¥A 6574, 197 gls 3288 22 2%k 56To)
A 30237 ul53 Al F CFTof} o] &5}t

ﬂt

f

3. Veronal buffered diluents AZX: Veronal buffered diluent(VBD)<e}2]
A Z & NaCl 83.0g, Na-5,5-diethyl barbiturate 10.19g2 2§ 1,000mlel 7}
Slod ol IN HCl 34.58ml, Stock MgCly-6H0(1 M), CaClz-2H0(0.34)-2Y
5018 713t ¥ FRTE F7181q 228 %32 o] £ Inmls} FR/ST lE
Z313td-g uf pHI} 7.3-7.4¢) A& stock solutiono.® A3t} o] stock
solution 200mloll gelatin 48 (gelatin lg& SH< 100nlol] Yol 71d &3]
313, AL7bA] 34T F FFS 7000lE ¥i 4T YHEE) 800ulE &
35t pH 7.3-7.491 R-& working solutionC B3t AlHoef A1&31Ht).

4. 2% 3% AQG Y7 Ful: B¢ HYFE FFARE APt §F
2] Alsever’s solution(114mM dextrose, 27mM sodium citrate - 2H0, 71aM NaCl
& 7R} F, M citric acidE o] &3l pH 6.12 UE F FHRFE HFPE
1,000m 2 A2t ozt I F FARW)] Y3 2-4TolN 77U BES}
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o SN ¥ 3% dY AYF FRYL 2Ast Aol AMgstAch {A B
Y g4 g 279 dF AZE o] &sto] s0ml YAEE|Hol A3t 3, 900xg

B QA ¥ 43 YE AAsta 1§ VBDE packed RBC} 9:1 2] Y
S8 A& ¥ 900xXgZE 1027 dAalBe|ste] AR buffy coatFS ZAHAY
A AAsIACh A7]o] VBDE THA 29T 900XgE 10237 A3 F Ak olo]
2] Helste ZAdS HY F th] A7) ¥ o= M3t packed RBC
32 Z2Asl 2 AdolNe et YRR A}gstect

o
o

5. 8¥A0 Az A S APsto] 900xgR 1083 ddel, X
-8 At packed celld £u]3liL of 7o)l Kolmer saline(NaCl 8.5g, MgSOq
0.1g, 54 1,00001)& 7}3le] 900xgs 1027 Y Belsie] AH F 10%
YIRpAS 2A5lY, E7)9 ojFo| 5ml & 4 VAR 53 FFIL
F A% 79 ¥ Yl YL st 56TolA 3027 vlEH ¥ F FY
9] glycering 75t WJFRu3Idch

6. Hale] H=: 4ujele] wv]Y4l guinea pigE 12417 FAIA ¥ A3
HAxpuh o2 Yl gL A EYslo Ay F¥slT -90C EF

¥ B Abgsiach

7. 884 A1EH: 770 APBo] I HER MY gL A
o 1nl9} 3% AYHY L 1S EYste] 283] 42 ALolA 1587 WA}
ZatalZeh o2 7o0e] AETE 1 set23te] o 7]o] VBD 0.4ml2} of7jofl 100%
ol 2¥E Uehd 4 UEE A BAEAeY 0,200 R 7742 7 AEF
0.4n1Z 7sted @ 42 thg, 37C £EZojA 1583 WFAZ F ol & thA
Aol F3 1587 2 Az bgo] B¢ ¥ (ALYl o]Fi B4

o] A71E 1unitZ 3t HFAPe] AHEY Hrke 2unitE AMESITH
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8. Halel o4&y SV Ar1EFeld AYH 2unitedrle] gL
Hooo] T2 3% A AYF A Tyslo] Ao 1587 EEo
A ZAAYFE Azstdch ZAHEIE 2d 28ALD 4+ A B
7Fe FA3H] sisled, 10709 Ajge] RAE 111088 1:1007H2] A5t
0.2o12} 3 VBD 0.4nl 5 Ztz} 71 ¥, 37C $RZojA] 30837 uhgA AL}, o
Zlo] 2unitd e HME RFAT A AP 0 4014 7}8ta tiA] 37C
FEzollA 3023 WA F Ld LHo| o]FojW H2 HMUIE lunitB
ZAR3R, 1HunitE Axbste] Bage] A}t

2

9. e = AW : TATA} 1:2008] H71E Bl PHPYL uEs
A F $EE YD) 1:43F 1:12871x] 28} whA] HAMEte] 0201 s}
3, ohle} 2de] Alge] S4EA ol VBD 0.2018 sistey cizAl¥shAcH
7lel  4.5%2 ZAY YAY(IAY LF 100mg /02)S $UL APl
1:50%E 1:8007kx) 2uf WA Hsiel st thzAlgezs YA chalel
VBD 0.20l& 7}3toitt. RE A|Pol 14unit® A2RH B2AdL ssted 37C
&z} A 3027 AR

i7lel 2unitd7t2 HMY g2 A AYIY 0.401& 7o 3
TCE&ZOA 0230 WAD F YT LYES BUst ¥ HNuE 7

stadch

10, 718383 H71&3A: 96 well nmicroplate?] Z} welle)] 7138
1:10-1:1607}2] 25002 ©bAl A8}z, Z}z}o] wello] 4,542 AR
2%E TE2 MM A 25uet BN 25, E Fhste] 37CollA 3083
EAlZieh o7l A3 Y g4 TP 3% AY HYFE TSl A2

o o

=

e

A 1527 ARA 2T S0mE shsted A 42 thg, 37CTOA 15E
Z RREAIZ F olF THA 4o] F2 1587 A ¥hEAIZl F LYHAFE n53}
odch
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11. Tube Agglutination Test &4!: brucellosis YIRS AAEH
g3 657, oJorAddd 197 2eln 28N RAL AL E TATE chezt ¢
o] zjAstct &, 474 AldHe] FRYH-E 80uL, 4048, 2048, 10487 7z}
7¥8taL, of7le] oA EFARRE 2L Sy A B abortus
P9 e FIFH delxldo] 0.5% phenol& 718t THE phenol-saline ©]
&3e] 1110022 M3 F, Zzte] Algof 2oy 25, EUY F 37.5Co]
A 48A1 BAY F AE wstdct 3 7]EL R Mulgo] kA
1:500]5t2] H s qulofy §HuHGo] dojipx] 2 ¥
24 W ogde] mbEE ¥z 10100004 oA A ¥HL AP
1:1000]°3e] 83 HMulold HAY FUEE Y ¥FE e 8L
2 abgsiact. oljzio] dojl MAIIES HrPEHE FM EWE 1:2
3271, 1:500fl4] 2jo¥Ad 92, 1:50004) otAdo] 67, 1:10000A &l 4ze =

rlo
rlo
ok
-
n
S
2
X

2] Foe 1970ld P48 65FF 1:100004 G- 177020 1:2000]
A 73L& 48702t Table 1).
Table 1. Reciprocal of antibody titers against bovine brucellosis

diagnosed by Tube Agglutination Test

TAT titers
Results No. of Negative Suspected Positive
Cattle =125 1:50 >1:100  1:200
Positive 65 17 48
Suspected 19 19
Negative 32 32

+; means a slight agglutination reaction
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! =t

L 884, 2 4 34 HYPex: AYo] AHEH §HLE 1:400714]
o HAMnjela BPo] A= 0|8 1 wnitE AP o] 2 unitdd 1:200&
2 Algel AMgstdon], EAlE lunits} 1:2022 #HEo] ole] 1Y% unitgl
1'1622 ZAstoivh. EI YAg 1:20022 HA3EE of 8A IHulo) m}
 HEY §Y AV A

2. @3TE: PR CFTel A3 Ahg 213 Ao oyt Y )
& TATZUA &4 % A9 8E 84 5102 1:100] 4] R ujge]
A BF 28 B ubE QEEA 657%F 4870] 1:200]519 HAMujolA &

FUEE Holx] olgten, & AYelA 7% & T st B X2
1:1608] 3Nujox gHuHgo] Bolx]| ¢lot &4A FPgunAY = 9ldlch

3. TATel thR CFT Z3te] Jol= W wizts: TATHZAl $-2ahy o4
WPOT YARY 46 BF 6570 tiRt CFT2) A3te ofF 4878 4z} 17

2o F8AAE B i, g 1978 @ SHEH 324 2Ry
viehiglel, wletd TATE 71£223 9 EE 73.8%0]QoL} So
AtHTable 2).

—
o
oX,
=
oo
o

Table 2. Specificity and sensitivity of CFT based on TAT results
against 116 cattle sera

Diagnostic T ?i? — Specificity sensitivity
Hethod (65 (19)  (32) * *
(;;) 48 0 0
CFT — 100 73.8
(68) 17 19 32
+: Positive reaction, *: Suspect reaction,

—: Negative reaction Parenthesis: Number of cattle
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4. TAT 97t} CFT 9712 ¥la : TATOlAM Q3bge €ol Xl o
g CFTY] ¥R HMu|2e] wE rte] wlad Table 33 Zth F, TATolA
1:1000]°32] B qulolA P4ty d B3P 6505 CFTe] ZAollA 1:100]38}
o] F4H7E Bd EFL 17700loden, 4872] CFT ¥4 A2 1:20-1:160
o] tiudt Hrirt BEEAct

Table 3, Results of CFT against TAT-positive 65 brucellar sera

Negative sera Positive sera
CFT {17) (48) Total
<1:10 1:10 1:20 1:40 1:80 :160
No.
° 6 1 9 11 17 65
Cattle
Sl =

Brucellosis®] XxhubH e ey Tl Bzl Agkgoes 34
FEx]o] x| (Mayfield et al 1988), ol Zghub.2 MRT(Alton 1981), ¥juf

uh2 ¥ (MacDiarmid et al 1987, Cunningham et al 1980, Chukwu 1985), Rose

-

bangal test(Morgan et al 1969), Hur-gAHre(Alton et al 1988), HH¥-&Hv

P

2(Beran et al 1994), CFT(Timoney et al 1988), ELISA(Lamb et al 1979:
Magee 1988) 2|3 FAE A JIHEEZNE Eelste Wzt ol& MNAEE
guinea pigoll A& Ee] WY (Hausler 1972) 2|3l I EENE o] &3 FF
9] =& (Vizcaino & Fernandez-Lago 1992) $o| ¢t}

Fuold Fale] 22 Aol AY dF2E 2 F(1959)0] &9 FAME
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Elot2RE B abortusE FelstEx, 2H(1963)0] Hx|e] KArFolA B suisE
el v} oled, & H(1986)2 %9 SRUAANN B abortusE £2]3}
gdon, felyeldy Hely FFE FE 3¥A B abortus Y B melitensis
WEA7IA= vl BFelM ANRgo] uehdria stadch F 5(1996)
PCRE o]-&sto] FE92 Fodold FFAetFS AEY vl Aok 2t 4
A Ak HAAE PEzze

(Ewart 1989)2.%, o] Y At $olx|e] =o)X B, abortusD XA I
e ST Mol Exislojol stz hHol glof, JIRERRE wgsle F
AE Z937) Asteide HAESrt & 10%]40] Eahste $2Ee o7t o
W o] ojYPcri(Hopper et al. 1989). uwlztd Al&slA UESLE HEY «

Sl WA YHeE ¥AHYY Ay go] RuEus|e] QlrKoIE

2

) Ffdepde] A% FAY &4 A2/ 2d & 5 AW ARH
olo}f & i Jolxe RIEI} 5 Yol EEoof ¥ Aol xy
RIZEE gol7] $1¥ Ho] ¥ Aito] "esdich weid FFalel A
FE AF YLy FelE Qs 2 ¢ $uU2 d7(Diaz et al. 1968,
Berman et al. 1980, Verstreate et al. 1984)7} 8ixlo] &3, B3| Brucella
ME]ule] peptidoglycan complexZ2BE E2|sle 471 9 EAZTA] 88KD,
40KD, 35.7KD Le]al 26KDr} B® v} Ql5i(Sowa et al, 1991) AlXEutdExe]
polysaccharideo)] ti¥t 13 (Schrig et al, 1378, Moreno et al. 1984, Wong et
al. 1992)% AFMj3] o] Foj= olr}.

Brucella spp. ¥ AZ t}E FHoldol ool P} A 2 &4
whg-o] Ast 247] el=2A Jeh}2 2 (Aparicio et al. 1993) ¥]F oW F
8] Brucella &0l ZE=o] 3l FPox ol Axhla] Rsln Auvie= Z¢
7 dlermg dlelel Melo =03% HolrHSarvamangala et al. 1987), E3IH
Ao dudsE FFEA UA"™ B abortus RB5SIY ZASofx  0-Chain
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polysaccharide®] ¥} epitopeo] ¢lojd 7]&E9 R Yoz = AMEZA

(e

F-FAepge] Fdte] o] &EE HAYH AAYAE LB &S A
sl xlolzt ol Zoew oA o= v % 1982, Lambert et al. 1962),
Aol whebd A go] IxolAM 6x7tx] Alol7t v Ro deix]m glof
Agiak ol Mejoll cfdt F ool PFEEI QlrHFlores-Castro et al. 1980).
t]-go] Brucella spp. 3L Y. enterocolitica®}t & MFEze] TBULJES

Myt glel Aabihgg veh=22 (Y 5 1995b, VWeynants et al. 1996) o]
£ #3517 $I3te] Brucella®] Ho] ¥ of thyt I EYAE FaIste] UH3}
AT Holdo] om, Tzln AIFY FHE AP YE] A+ KA
= 1989, Vizcaino et al. 1992, Essenberg 1995, Cellier et al. 1992). o}#
3 Aze o 5(1993)0] Azl Agha] TATS} ELISA AE wjasid e
o, PAT(plate agglutination test)olx] QAWAH 277A%F ELISAo|A] 2430]
o2 whPH(92.3%) HA4e} FARES HAY £ Aok A S(1988)00 4
st TATS} CFTR] dA1& ZAlo]A TATH 7L 100¥Qd 75F 657 CFToA S48
ojglen, umz] 1% CFTe] 47zt 10u& uvehiddch. 2e]a TATH b7}
2008) o]4el BEE CFTolA 25 J4uhg-E Vel TATH T w&45

CFT7LE vlaiste] &2 Z¥& Bdch 23 TATOlN QPuyd Lo 8%

o%
ox

& rivanol test(RT)%} CFTE ZA}gt u} zb 13.2%, 15,8%2] A4S LieEl
o] BEMapy zxlo] 2lo] TAT2] UX&L RBT(Rose Bangal Test)7} 86.8%,
CFT7} 84.2%2 R ustdch EY CFTE o|-§3l clEehpdat slarldelA
Eolxe} uizteE wjadtAd S o zZHzb 100%et 92.9%2 A R (Dohoo et al.
1986)€ B} gtk 2 oM TATolAN GH22 AMEH 490 o cistyo

B. abortus ¥UE o] &3led CFTY7HE &AstA™ ul, 422 WK E o7t

e
32
g
S
L

>,
o
i
A
=
]
2,
X,
op
i
L
e
2,
L

Y}

[»]
|
(8
o2
ok
lo
ku
hs)
o

oo
ok

3}8S m), TATY LAEF4 6552 CFTolA 4857 4o siygdn
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Al 2 A Latex Agglutination Test ZIgt ¥y sjjut

%

b

BE 24 A%, FEY AP ARV oYY £33 tEe], A
go clojMe 4BAR Y FLeRA, ZtRo Aol 25 FuiddlA
thets] Fasich EE FHY ALS fsldMe LAAE A FF L2stE

7b ohE ERAYAA Yo R PAE ZAUsl ZEAR stz oA

tav)

offt

gl

[
e

i

Ao] HBAapHeo =&  Brycella abortuse] )& UGB B,
melitensisi} B suisol ©JBlME wPEsm, §4be WorD SRU ApF Bl
B 5& B3 Fol ujd¥ch & FFdepid At Bdge] e &2
(OIE 1992) Q14=3FA & H(Spink 1969)22 fejtetol = B /IHAEY (5
Habol i 1988) & dhijolch

FEAetEE B3] 45 $EY AHeER - 2o A AT B3] @
A2Z2 22 7B TustE A (Quinn et al. 1994) £, HA] 5 JhEFe] o
ol deld F2 24U Z: $4H30~40%)E dogin, AlgoAEe f4S o

071X AT wdd, Wiz, 2] - BEF, 2 5 dod B ozt

s

Seuzteld & ¥Rty FJIYPosE= MRT(Milk Ring Test),
TAT(Tube Agglutination Test), PAT(Plate Agglutination Test) 12|31
CFT(Complement Fixation Test) ¥h& So] o]R¥ 3 glt}l B3] ol Uy %
PATS} TATE 39z ¥ Aol $Auhe-g o83 Axiwbjes AMEHI

ote},
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a3dd FRAebE ] v A Aol Ao 2 ANFeEE S
o] otdl ¥t oz}, Aol Foy AU st Ighe FUYHE Yilste
1g618] o] TolA(Quinn et al. 1994), Vx| AAE 2 & PATL} TATS T2
2RAHHA AE8o] WA el 4= QItHOIE 1992). o] T o842 &3
RS o8 b FAHA AT H £ eo] FEY} FUNEL
vehfe Zlez o3 etEA beadsE o] 8 SIHVSE FFAehy znio)
g3t} 3c),

o,
o2
2
re
olo
2
RJ
o
e
lo
Ho
t‘ a
=
ta
st
e,
1)
R
nid
o
I
3]
k?.
.SL
5
3
o
2

U] ol o2 obajA Q) (Lu et al. 1995).

LAT(Latex Agglutination Test)+ passive agglutination{Christian et
al, 1958, Robert et al, 1990)2} reverse passive agglutination (Sugiyama et
al. 1987) 18]3 rapid agglutination (Turgeon 1996)¢l LY 4 &= &
A2A O AteAe BEHY AW HZ2P0] i +3= oo} 3, ¥
A PAe] A2 AR B3N pH, HFY, ol vx4 24 beads
ERo] AgsA e B Ee ZAY =, dd HHE WAL 2=
22 W g AL F U 2dEe] JFE LI AT F¥E F2E2A o]
o ARz # tjhs] 223 R A0t Turgeon 1996).

Fevtetol e FRAdehy Acio] ool LATE o &3 dF o Y
F gadAvl, 3, dole § oIelMe Aty £eAdeby AE AT
7 us] AMWE D QtHAxel et al. 1992a, Bowden et al. 1993,

=

Cloeckaert A. et al, 1992, Lu QF. et al, 1995, Opaleichuk et al. 1991).
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2}l A beadsE o] &%t Zxlol Toxoplasma{Kobayashi et al. 1977), ti
A (March et al. 1989), Aeromonas(Quinn et al, 1993), Bordetella
avium(Suresh et al. 1993)%o| 9lon], 42 Sud 2wk 2|3t lactoferrin
A A% (Yapamoto et al, 1992)3}F 712] Rockey Mountain spotted fever(Greene et
al. 1993) 5 ofg 7ix] Aol A7} olFof A ul gdon, AgtdAE o
o] o]-8o] B} ¥uslo] ASO Quicktest kit{antistreptolysin 0 Z&-8 kit,
Stanbio Laboratory, Inc, San Antonio, Texas), MV Scan kit{Cytomegalovirus
o] t§3} 3] AARR, Becton Dickinson) 18]3L Rubrascan kit(Rubella virus
of thyt 3t} 7Z&-8, Becton Dickinson Microbiology Systems, Cockeysville,
Maryland) Fo] A|E&3}= o] tHTurgeon 1996).

olAE ehHlA beadsyt W2 WHolN EEHI Ax olfE

L2
&
(e,
rO
4

olr
T
o
it
2,
¥
N
£
Ha
o
AL
td
oA
j23
As)
o
2
re
e
-4
.

s
W
a2
i
olo
12
e
olo
o
L

$0 YUY YPyos YEApye urh DEstn ASHA WY £ 9
& 22 beads WSS ol BT AFZ ]

3t dlelth

1. A 25 9 3 42 Y A8 Y g A% #FFE T
ozl A RE Eo ¥h2 Brycella abortus 1119-3 FFE FFAzt 1%
8J2] (Difco Co.)oll 48412t vjod F B2z} A=) AA)A](Difco Co.)of 37T,
7242 AT F 80T FRollA 083 FNE YA Zevi(0IE 1992), 4
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CToflA] 3,000g/753 L2 JdUEest €& HUAES P PBS(pH 7.2)%
63) MM ¥ WAES ciA] PP PES(pH 7.2)2 o83t 1:58 wEst HE=
Bastel -20Co] st on], o2 slEio] AP ANos A4gEY

2. BE 48 2 28 83 - FFAepE BAoA ggdos s A
AR " 290 oA HA(TAT 2 1:200, CFT 21:160)2} -S43 (TAT <1:25, CFT
<1:10)e% wEY 4 7} 3o1& XE P4 L 84 3 or Abg3jac

3. 2H¥A beadse] A7) : FFo] 1.07m polystyrene 2}
beads(Sigma Co.)7} 10% L-FH £ 1ntE FUSI 3t 7EAF) 7] ¢35t
Apgstolen, ol ZaRE ¢jdte] UL UHAL Sulsld AYY v
7} Hl=E A3 ¥ 4o BAsle] Algsldch

4, VAL FFY ¢ Az ¥y AL UFYeFE sodium
phosphate buffer, Tris-HCl bufferg T}¥% - %{Morality)®} pHE Z7 ¢
glsted Aol Algsiglon, $RAzt ghdo] YUY e beadsE AR FA]
717 ¢18F xgl sod(blocking buffer)& bovine serum  albumin(BSA,
fraction V, Sigma Co. )2} HS(horse serum, Gifco Co. )& W 7H2}E H3 o]
Z17] T TE(%)E 247 Auislte] ¥4 2718 AR5t

5. PN E 4599 27 ¢ HHMHE YFUCE sodiun phosphate
buffer2} Tris-HCl buffertfe] pHe} NaCle] w=(mM)E tisAl sto] Al¥ol
ALgstel ond, thodyl HX(w/v, %)2] BSA (Fraction V, Sigma Co, )¢} Tween 20
& 2}7] deiste] @AM L BFdo] Artge A =& AR5k
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6. 2L LS8 Zgho¥o] AR : Polystyrene ElE}A beads F-5-9
S thedyt 27 UPAL BB WOT 4,000g/208 FA AHY ke, T
< ¥BFgeg tigtt SE/Hwv)EIEE F-HA|7]5 PBS(pH 7.2)2 MY ¥
Y3t 2t beads®] Wi RE chrsiA JIR b, 23 =8 ATE 2V
delste] eb& beadse] Edof ¥-FAzt ¥ S At ZAte] B¢ F
4,000g/202 7 WA thE, 2 BF Yo Al AFsigdct. AR gz g
J(E-Aet Yoz 7Y elgA beads)S thdt =2 BSAZY ¥-FEof
AdE BEd(blocking buffer)o 8 FIFL 7}sle] zAntdoz ARste] 4Tof
BUstEA i3 elHL beads®) wE 123 Azt 2hEA beads®] )
el &S FAAstadct

7. @Ea SN Lme} A VA microplate(¥4h e 7}
vello WA ¥NE VNS 2508 25U The, BE 94 L 24YHL ¥
A YAMule L2old 1512807k a2 9A Hastelnt osle] Azy A
dol($ 240 WUOT BAY YA beads )& 7 wello] 2584 EFso]

{1

N
et

BA AGAY F ALoA 6083 BA F SAZEE JLe= 53}

8. SUAE EA : Rzl YU 22 2hYA beads ¥ EE W
Bg Arlelel 81 FEES BAIPol Qlojd SUAehel melA 5VAZ L

th &, SEA FAEA dotM wellulg] vtz FHo] EFHY Y
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1:40]1h 2] HMufgofn "+” o]3te] uHg-& Liehy

st

RE & 842 nrd

fr
N

9. LATS] HBolxel uiztx whg : LATY RFepy Axt ZAzbo] cidr A
.} ﬁhﬁ

w O

)

o] xjolE wjastaA} TATOIN QYEog zbAH 7768} ojopados b
A 11 222 402 WAH 420 3 13042 AL IX]3 LAT ¥bga)
o] Holxg} MZEE vlastdri ISR A% 1996). 2 LAT AY Az
of cisle] CFT Zztete] dA]&-& wlasidct

10, CFTS] 33 : W) 5(1997)be] o] &3ty Sysldct o] & W3]
2931 24 veronal buffered diluent 3} |34 2l3 BAE H=3l2
22 3% 1Y HEILE £6 o S¥4 BAY 9UEE 3 ¥ ¥
XS A3Uch JHAERY 97HE &F517] 913t} 96 well microplated] 2z}
wello] 7}AEHLE 1:5~1:16071x] 2514 w4 3|48t 3, 2t2he] wellof 4.5%
E 248 $Hd9S 23 =2 MY YU 25u9 BAY 25 E 715t
37CoA 302 AT ¥ AP S¥4LY VY % WG YT E TY
sto] A2o]A 158 A 22 APy 50 7hsted A A2 ohg, 37T

ol 1582 WFAIN F ol thi] Aoz 1587 A oy 88 o
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A 3

1 BE2E 43 - YLIAAE U3 g AYzAE 2] 9%
Fdsxo 2L beads FEE 77} 2.0%%, AwiFod(blocking buffer)

2

2 0.5% BSAE ¥-HRI 0.1M Tris-HCl pH 802, 300mM NaClz} 0.5% BSA L]
2 0.01% Tween 202 %% 0.1M Tris-HCI pH 7.4 gZooe RS 1:20]4
1:5127b2] w4 E]Asla, skdo] Ehe]A beads HEHo ZAMElE AJZHE 37Co]
Al B0ETY A F, A e AF WO F 0 5M sodium phosphate buffer
(SPB) pH 7.4%} 0.1M Tris-HCl pH 7.0 2831 0.1M Tris-HC! pH 8.0 3]st

0.
stdw v}, Table lofr] K= uje}

A

Aol 60F7H WA 3 F FAANE B
E 0.5 sodium phospate buffer pH 7.42} 0.1M
Tris-HCl pH 7.0& A}&% Z-fo] gojAE JYHEHE 1:8712] Ml S of

B(++)0] BEHGAOU 1:329) WA Mol GY SAWS(+)o] B

Fig. 1. Latex bead agglutinatipon test shown a specific agglutination
with  brucellosis positive serum{upper raw} and non

agglutination with brucellosis negative serm{lower raw),
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Tt PUAAL HEZAO0Z 0.1M Tris-HCl pH 8.0 AFRY ZASo Qo]
Ae @48 83S 13271 HAlods PN BHA(++) BAHP o
1:2567k2] B Mrjole SAUHSE Fig. l.ojA BE ule} o] Setiog
4 2 gt B, FEE Aol dEldME ol BE YY) o zAGME

Auree vJephfx] otgttHTable 1),

ALA

Table 1. Determination of optimal antigen coating buffer with serial
double dilution of positive and negative sera using 0,IM Tris-HCl pH 7.4
containing 300mM NaCl, 0.5% BSA and 0.01% Tween 20, 0.1M Tris-HC! pH 8.0
containing 0, 5% BSA, and agglutination time at 37°C/60umin.

Anti ine buff S Reciprocal serum dilution
ntigen coating butfer erum 2 4 3 16 32 |64 | 128 ] 256 | 512
P +++ +4 +4 + + - - - -
0.5M SPB pH 7.4 — Tttt 1T
P LR T + + - - -~ -
0.IM Tris-HCI pH 7.0
N - - - - - - - - -
P I N S B S ++ + + + -
0IM Tris-HCI pH 80 7T T — T - T - T - 1T - T -1

under predisposed conditions

abbreviations: "SPB™ sodium phosphate buffer

antigen concentration: 2.0%, latex beads concentration : 2.0%

blocking buffer: 0.1M Tris~HCI pH 8.0 containing 0.5% BSA

serum  dilution bufferr 01M Tris-HCl pH 74 containing 300mM
NaCl, 0.5% BSA and 0.01% Tween 20

incubation time' 37°C, 60 min.

“-": no positive, “+": very weak positive
“+": weak positive, “++": general positive

“+++": strong positive, “++++": very strong positive
“P”: positive sera, “N": negative sera
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2. xct 239 (Blocking Buffer) : 3}glo g 7ats]l 2lelA beadsE ¢t
BEA7]7] A Al B3 oY(blocking buffer)S ZAA3}7] ¢la) iz} epa
beads ¥ =& 217} 2.0%2, A L2}L AN 0.1M Tris-HCl pH 8.02.2, &
A5MR @302 300mM NaClz} 0.5% BSA 12|51 0.01% Tween 20& 3HG-3}
0.1M Tris-HCl pH 7.422, 2}1eA beadsoll g ZHataA)z A7t 37°C, 608
o2 3P F, PARAE BHNo] 242} 0.5% bovine serum albumin(BSA)2}
0.5 % dFEL riste] At BFYoz Azsle] Ao 123 F LS

43 ulaSIT uh Table 2004 B wish o] 0.5% BAS HIR AT BB
9% AT A%el ol B WA HAulge) LA “++" F=e
3%

BE Bdon 128oME 4" S vehigion), 0.5% w ¥A
& ALSIUE Aol YHURL 1:1671] HMsHE o+ +79] V3 Ueh)
AT 1:327HA e UEhige Lotk IFXW &4 VAol tistiAs
0.5% BSA%} 0.5% U S /1Y At LFY RN FUNEE vehiz] ¢
otcHTable 2).

Table 2. Determination of optimal blocking buffer with antigen coating
buffer @ 0.1M Tris-HCI pH 8.0, serum dilution buffer : 0.IM
Tris-HCl pH 7.4 containing 300mM NaCl, 0.5% BSA and 0.01% Tween
20, and incubation time : 37°C/60nin,

Reciprocal serum dilution
2 4 | 8 11613264 128] 256 (512

LA 2 0 IEE RO PR B R +

Blocking buffer Serum

+
1

antigen coating buffer

containing 0.5% BSA

antigen coating buffer
containing 0.5% Horse serum

R R TR R B N - - - -

ZlviZzlv
]

under predisposed conditions

abbreviation : “BSA" : bovine serum albumin

antigen concentration : 2.0%, latex beads concentration : 2.0%

antigen coating buffer : 0.1M Tris-HCI pH 80

serum dilution buffer : 01IM Tris-HC!I pH 74 containing 300mM
NaCl, 0.5% BSA and 0.01% Tween 20

incubation time : 37°C, 60 min
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3. B3 HE 43 FPHUHE B5SL ARSI sl ¥ 2
HA beads $5F 217} 2.0%3, PA7zHe ¢392 0.1M Tris-HCl pH 8.02
B, gt #3592 0.5% BSA ¥F 0.1M Tris-HCl pH 8.020.8, e}=lA beads ¥
Holl Fdo] ZHAEE A|ZE 37T, 60222 AR th, P& 0.5M SPB pH
7.4 2|3 0.5% BSAQ} 0.01% Tween 202 ¥-3-3F 0.1M Tris-HCl pH 7.4 43
el NaClo] ¥-FEA] 42 7ot 150nM, 300mMo] UREEE 22 B =8}o
HRE 27 1:20lA 1:5127)02] vl M ¥, Zpzbe] $34be dHsiAW
d}, Table 3ol A= uiel Lol WAL NZdox 0.5 SPB pH 7.4
gt S HAY Ao oM @4 e 1enizlx HMsiAE
g U+ AR §FME UWHY £ Adddoeny, NeClo] HHA U 0.1M
Tris-HCl pH 7.4 AL VAL 83l P4 83 S OA M3ty
ol Y HAufgo] 1:32004 “+"9 FPato] WHE QI 150aM NaClS Y
#3 0.IM Tris-HCl pH 7.4 H3¥3HL2 f2ag 2}83sle] 8L 1:648)71x]
AAstadE wols "+" Bxo Sl VAEHAAT NaClE& 300mM Y3
0.1M Tris-HCl pH 7.4 334§ BFAE 23S F-9ol ole 8
1:256u] EM3tol= "7 SHXNE BH Y £ glo] HIM R AFoz:
300mM NaClz} 0.5% BSA 12|53l Tween 20 353} 0. 1M Tris-HCl pH 7.48 A}&3}
o ¥4 S 9 HMsldE 2ol 78 Ay S4ol #EH dTHTable 3).

-

i
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Table 3. Determination of optimal serum dilution buffer under antigen
coating buffer : 0,1M Tris-HCl pH 8,0, blocking buffer : 0.1M
Tris-HCl pH 8.0 containing 0.5% BSA, and incubation time : 37C
/60min,

Reciprocal serum dilution
2 4 8 116 13264 11281256,512

+H++] +4 + + + + - - -

Serum dilution buffer Serum

0.5M SPB pH 74

AT ES TN B + + - - -

0.1M Tris-HCI pH 74

IS EIEE ST ETE N BT B I - - -

*0.1M Tris-HCI pH 7.4

L B I A A + + + -

*+0.1M Tris-HC! pH 74

Zlw |2 e | Z v 12T

under predisposed conditions

won

abbreviations : * containing 150mM NaCl, 0.5% BSA and
0.01% Tween 20, “+x" containing 300mM NaCl, 05% BSA
and 0.01% Tween 20

antigen concentration : 2.0%, latex beads concentration : 2.0%

antigen coating buffer : 0.1M Tris-HCI pH 8.0

blocking buffer : 0.1M Tris~-HCI pH 8.0 containing 0.5% BSA

serum  dilution  buffer : 0IM Trs~HCI pH 74 containing 05%

BSA and 0.0126 Tween 20
incubation time @ 37T, 60 min

4, MR A3 NaCl FF 5 @ HHNL #3dq Hol
HE HA NaCl 555 AA%17] ¢13] Y} 2t A beads $ 55 2zt 2.0%
2, PA7AE %39S 0.1M Tris-HCl pH 8.028, elHA beadsoll 3ol #
A= A1ZHE 37C, 608 CE THY R, AL 0.1M Tris-HCl pH 7.4 &F
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Jofl NaCl o] Br7ie]x] ¢4 Z-$, 50mM, 100mM, 150mM, 300mM 22)3 450mMo]
A7MEEE 247 Azste] ¢4 833 34 3L 112004 1:512717] 2ufss
2 Ml UGS T vt vl Table 4ofjA B ule} o], NaCl
27 € 5 30l F =] 300aM} 450mM NaCl F7hA] 7% 2%

SEB=E Uehiz Addch 22y 24 Ao E Ay $ANL-E el

=] ¢ialtHTable 4).

Table 4., Determination of optimal NaCl concentration for serum dilution
buffer under antigen coating buffer : 0.1M Tris-HCI pH 8.0,
blocking buffer @ 0.1M Tris-HCl pH 8.0 containing 0.5% BSA,
serum dilution buffer : 0,IM Tris-HCl1 pH 7.4 and incubation
time : 37°C, 60 min.

NaCl concentration Serum Reciprocal serum dilution

{(mM) 2 4 8 16 | 32 | 64 [ 128 | 256 | 512

. P bt | +44 + + + - - - -
Nile NaCl N - - — - - - = " -
P ++++ | t++ + + + + - - -~

50 N —
100 P ++4+ | +HE+ + + + + -~ - -

N - - - - - - - — -

-~ P +hd | FH4 +4+ + + - - - -

150 N — 1

P +E+r | b+ | A+ ++ + + + - -

300

N - - - - - - - - -

P ttre | vd+ | A4+ ++ + + - - -

450 N —t 11

under predisposed conditions

antigen concentration @ 2.0%, latex beads concentration @ 2.0%
antigen coating buffer : 0.IM Tris-HCl pH 80

blocking buffer : 0.1M Tris-HCl pH 8.0 containing 0.5% BSA
serum dilution buffer : 0.1M Tris-HCI pH 74

incubation time : 37T, 60 min
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5. 83348 23] BSA} Tween 209] AA ¥ : 300mM NaClg
3153 0.IM Tris-HCl pH 7.4 2%oo] A 71e BSAS} Tween 202] =& AR}
7] 913t ¥z} 2l beads & & 247 2.2, ¥ULAE BHAL2 0.1M
Tris-HCl pH 8.022, xjgt o4& 0.5% BSAS L-HF3F 0.1M Tris-HCl pH 8.0
o8 zZ}ElA beadso] ¥rglo] ZAIElE AJZEE 37T, 02T AN S,
2.2 300oM NaCl-S 383t 0.1M Tris-HCl pH 7.4 3o 0.5% BSAS} tlorst
L2 (%)2] Tween 200] A7} HE&F AR T, zZtzto] &3l ARgsle ¥
< 1:2004 1:512702] vl EMsle] SAAE BZ ulaste] B, 0.5% BSAS}
Tween 202 ¥-G3IA] 4L L3 YBr} 0.5% BSAY T3l B (%)8] Tween 202
YRY B3AE AHEEEE Afole RS NP wet YUY S

BSAS 71T ool e 110l the 4 WF(+++)28 AFpsigien
33 HE LoaiziA] HAstEE of “+"o FYES Haden, ¥E
£ ¥3olof] 0.5% BSAZ} B7FE 3 Tween 200] 0.01%, 0.03% 12|51 0.05%% 3
7HE RS ZRole G4 ol oisle 1:1280M “+7o FAWEE B,
Tween 208] % %7} 0.01% oj4e® 3lodx SXulge] F3g 71x|x] o}
Tween 209} HEE 0.01%2 FARsdon, &4 A dsldMs 33 AL

go] UEeh}r] ¢igtcH Table 5).
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Table 5. Determination of additional concentration of BSA and Tween 20 in
serum dilution buffer under the conditions follow antigen coating
buffer : 0.1M Tris-HCl pH 8.0, blocking buffer : 0.1M Tris-HCl pH
8.0 containing 0.5% BSA, serum dilution buffer : 0.1IM Tris-HCI pH
7.4 containing 300mM NaCl and incubation time : 37C, 60 win,

BSA and Tween 20 Serum Reciprocal serum dilution
concentration 2 4 8 | 16 132 ] 64 1128251512

P +r++ | v+ L ree ] o+ + + + - -

not added
N - - - - - - - - -
P I Y N R B e + + - -
05% BSA N e T
0.5% BSA, P dtt b dbr L are ] 42 | 44 + + + -
0.01%¢6 Tween 20 N - - i Rl R MR Mt Mot B
0.5% BSA, P S T T IET T IS R + + - -
0.03% Tween 20 N - - - - - - - - -
0.5% BSA, P thtt | e [ ree ] ore | 44 + + + -
0.05% Tween 20 N - - - -1 =11

under predisposed conditions

antigen concentration : 2.0%9, latex beads concentration : 2.0%

antigen coating buffer : 0.1M Trs~-HCl pH 80

blocking buffer : 0.1IM Tris-HCl pH 7.4 containing 05% BSA

serum  dilution buffer : 01IM Tris-HCI pH 74 containing 300mM
NaCl

incubation time @ 37C, 60 min

6. Latex beads®} Z¥3l:= U %% : latex beads®} AYst= 34
B5E AR5 98] 2HA beads B EE 2.0%2, PUUEE BFABL 0.1M
Tris-HCl pH 8.02%, gt kel 0 5% BSAS 383t 0.1M Tris-HCl pH 8.0
L8, AL Axeh 300mM NaCl 2} 0.5% BSA “12]31 0,01% Tween 20
333 0.IM Tris-HCl pH 7.4%, 2}H)A beads} o) A 9 73 Azt
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2 37C, 60222 I3 F, HAH PAS PBS(pH 7.2)F A3l wvoz
A 1.0%, 2.0%, 5.0%, 10.0%2 3}y elH)A beadsol ZPRAIA ztz}e] SAALS
B[ASIHE ¥l Table 6ollA] R viel o] o =7} 1.0%04 2,02 F71
g uf 7}z 1:256 W2 L HAHE SPFES TR € & AddAW ¥
Yex7} 502 10.0x2 F715tE 38 ol WS Lol WAHE 1:2004
L64s2 BMstd SPe]l BAHAN O olate Y wiEolMEe S
VAR A] oo} 2.0%2] UL elHA beadsol] ZAANAE of M Y g
A& 2R ¥+ ok 28y g4 84 tisteid s B8 ANEgo] el

Table 6, Determination of antigen concentration of binding latex beads
under antigen coating buffer : 0,1M Tris-HCl pH 8.0, blocking
buffer @ 0,IM Tris-HCl pH 8.0 containing 0.5% BSA, serum
dilution buffer : 0, 1M Tris-HCl pH 7.4 containing 300mM NaCl,
0.5% BSA and 0.01% Tween 20 and incubation time: 37°C, 60 min,

Ag concentration Serum Reciprocal serum dilution
(%) 2 4 8 16 | 32 | 64 | 128 | 256 [ 512
P EEE T B T EE ++ ++ + - - -
1.0
N - _ - — _ - - - _
20 P L B B 4 ++ ++ + + + -
N - - _ _ - - — _ -
P LT T BT T N B + + - - -
50 N Y 1
10,0 P T T U + + - - -
. N — — N — - " ~ — ~

under predisposed conditions

latex beads concentration @ 2.0%

antigen coating buffer : 0.1M Tris-HC! pH 8.0

blocking buffer : 0.IM Tris-HCl pH 8.0 containing 0.5% BSA

serum dilution buffer @ 0IM TrissHCI pH 74 containing 300mM
NaCl, 0.5% BSA and 0.01% Tween 20

incubation time : 37T, 60 min
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7. Latex beads %X @ 3¢z AYUSH= A beads BT E A A5
¢ls] A Mu| LS 2.0%F, AL A3 AL 0.1M Tris-HCl pH 8.0
2, Zlgt #4582 0.5% BSAS 33 0.IM Tris-HCl pH 8,028, XML
B34 300nM NaCl, 0.5% BSA 28]l 0.01% Tween 202 3¥-8-3F 0.1M Tris-HCl
pH 7.42, 294 beadsoll o] Z2EE A7+ 37T, 60822 23Y t}
&, A beads ¥ EE ¥Y AR AL A8l 1.0%, 1.5% 2.0%x 2
gl 2.5%2 3to] ¥zt AYPAA Z2e] SIS X w2ty 2Y, ey
£ beads 27t FVHESF ZFE g0l BAEGen, XM wigx F
7heo] WA At F3], 2l beads =7t 2,052t 2,5% o wi= €H & 7}
7} 1:2562F 1:128 Wi H3E HM3LES wlolx “+"2 gAte] ARG
th 2y A beadsts MAMo]BZ 2 5% oj4he Wrish ]t 3itle)
FolE mAER 2.0% Fxo KA Hl&ER HMygo] Aysidr}t. gy 24
ol cisloide Ay PSS TAUY & glalcKTable 7).

Table 7. Determination of latex beads concentration binding antigen under
antigen coating buffer : 0.IM Tris-HCl pH 8.0, blocking buffer :
0.1M Tris-HC1 pH 8.0 containing 0.5% BSA, serum dilution buffer :
0.1M Tris-HCI pH 7.4 containing 300mM NaCl, 0.5% BSA and 0.01%
Tween 20, and incubation time : 37°C, 60 min.

Latex concentration Serum Reciprocal serum dilution
(w/v, %) 2 4 8 | 16 | 32 | 64 1 12B 1 256 | B12

10 P R E T T + + - - ~

. N - = - - - - — — -

P EET T BRI +4 + - - ~- -

15 VTN I B B B R S Ea H

20 P [ S L R S o + + + -

N - - - - - - - - -

P L RS B IS B +4 + + - -

25 5 e B e D il e T

under predisposed conditions

antigen concentration : 2.0%

antigen coating buffer : 0.1M Tris-HCl! pH 80

blocking buffer : 0.1M Tris~-HCl pH 80 containing 0.5% BSA

serum  dilution buffer : 0IM Tris-HCI pH 74 containing  300mM
NaCl, 0.5% BSA and 0.01% Tween 20

incubation time : 37C, 60 min
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8. Latex beads®} 3] 23 A : 2t beadso] 3ol 73lF
L 2AALE A7 8] L AL beads BEE A7} 2.0%2, PP
g PfHode 0.IM Tris-HCl pH 8,008, it @3 4o 0.5% BSAS U3
0.1M Tris-HCl pH 8.02.2, ¥43|4g %32 300oM NaCiz} 0.5% BSA Z128]3
0.01% Tween 202 ¥-HE 0.1M Tris-HCl pH 7.48 28T ¥, zt=lA beadsol
el g 4'C/YFol, 37C/30E, 37°C/608, 37C/120%, 37C/UFob A ztz}
2AFA ztztel $UAAE AT vjadle] B9, Table 8ojlA Ri= ule}l ol
4T/dFo} 123 37°C/3054! glelA beadso] UL 7HIA|Z ALof glojA
£ S0l 84 Yool FJBle]l EAAY LS BHY + dden,
37°C/12083f 37°C/YFopy ZAAZ Bol ddojM e 1:328)2 P& ML
g4 “+7 FEY SIS WHY 5 AAAR b2 beadso] WL 7T
ol 6083 ZAARE ol AolA 1:2568i7kx] EHE HAsIAS o “£7
Azol gxatel A ey &4 Al distiMe AH SULEE

BHY 4 gigith(Table 8).
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Table 8. Determination of incubation time for combination of antigen and
latex beads under antigen coating buffer : 0.1M Tris-HCl pH 8.0,
blocking buffer : 0.1M Tris-HCl pH 8.0 containing 0.5% BSA, and
serum dilution buffer : 0,IM Tris-HCl pH 7.4 containing 300mM
NaCl, 0.5% BSA and 0.01% Tween 20,

Incubation time | Serum Reciprocal serum dilution
2 4 8 16 | 32 | 64 1128 { 256 | 512
. . P ++ + +4 + - - - - -
4C, overnight N ~ ~ ~ _ ~ _ _ _ -
. P TR BT T T S S + - - -
377C, 30 Min N ~ - — - - - _ . =
37°C. 60 Min P 444 P R Y +4 + + + -
N - - - - - - - - -
37°C, 120 Min I}: ++_++ ++“++ +~+ t j : : : :
. . P LS LS ++ ++ + + - - - -
37°C, overnight N = - ~ . ~ - _ _ -

under predisposed conditions

antigen concentration : 2.0%, latex beads concentration : 2.0%%

antigen coating buffer @ 0.1M Tris-HC! pH 80

blocking buffer : 0.1M Tris-HCl pH 8.0 containing 0.5% BSA

serum dilution buffer : 0IM Tris-HC!I pH 74 containing 300mM
NaCl, 0.5% BSA and 0.01% Tween 20

9. Zgiejo] REJ|ZE ¢ ttgdo] ZAA A beadsE 4T IO
71 1o 127092 RSt FAE BEE VAT vl Table 99
B diel ol 1Yol 671y BAY AgAe gguyzte] gAY
Ei7h HstEA] oln dBY SHAMGo] Vel 12749 BESEE Beole
1:32014 “+7¢] SN vehidon 749 EE A2 o] WA
yeisch 2y 24 AL S ge] vrhA] WsitHTable 9).

xRN
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Table 9. Determination of optimal preservation term for diagnostic

antigen solution under at 4C

preservation period Serum Reciprocal serum dilution

{month) 2 4 8 16 | 32 | 64 | 128 | 256 | 512
1 P IR T I = BTN R ++ + + + -
N - - - - - - - - -

5 P dhed | Hht | tbE | ot ++ + + + -
N - - - - - - - - -

3 P 44 | 4+ | 4+ +4 +4 + + + -
N - - - - - - - - -

4 P R I I B ++ + + + -
N - - - - - - - - -

5 P PR T T I ++ ++ + + + -
N - - - - - - - - -

6 P S N I X IR = O B +4+ + + + -
N - - - - - - - - -

7 P LTS BRI T AT S ++ ++ + + - -
N - - - - - - - - -

8 P thEd | Hdr | rEd | 4 + + + - -
N - - - - - - - - -

9 P 4+t | 4 ++ ++ + + - - -
N - - - - - - - - -

10 P FET XS TRy ¥ + + + - - -
N - - - - - - - - -

1 P B At ++ + + + - - -
N - - — - - - - - -

12 P +E++ | bE | 44 + + - - - ~
N - - - - - - - - -

under predisposed conditions

antigen concentration : 2.0%, latex beads concentration @ 2.0%

antigen coating buffer : 0.1M Tris-HC! pH 8.0

blocking buffer @ 0.1M Tris~HCl pH 8.0 containing 0.5% BSA

serum dilution buffer : 0IM Tris-HCI pH 74 containing 300mM
NaCl, 0.5% BSA and 0.01% Tween 20

incubation time : 37C/60min
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£

fd

1990 dc] o] ol il of 300~50001 5] HAI} BEMe) gHoT uhAF o]
AAZEI glo] MR ohvzl 27} dlabHolNE Aclet €48 71x3 9l
= Az Ady £ shuloltHs Y 1995 ¥ = 1959, B 5b 1996, & &

1986, 8§ % 1988).

¢

Feuet aolA AA ¥ e PRAdebie ddFe 29 &4

do,

22 +3(0.5~0.7X0.6~1.5m) 22 ¥]eEgoln, o}lTE HAsIA] U A
TLE AT AF, elotd] A neln 4, 4 HA, A 5o 28 59
ZdE& AZ3H, Brucella abortus?] 7ol glojME $/E2 Bj&Fo 8,
B 223 F7dE EYo] YA & 7158 F(Quinn et al. 1994)
o]7] wi&ol olo] ZHol HAEA 2o YL nlX= HROT AlBIC,
FRAdege AL A -2 A& 4A ol o3 dojun, ¥Rz
Y AEU 549 B-lyophocytet} ZYUY 4 A= W A=Y
REEES SRR glo] 54yt S5 AR ZEHE SFAEY ©@al4
RN FRAel I A&, FASHEN F4 €=
AR olFY F, EFE BT AEY 9 wAH 2 o} 2HOE o|FIHA
Hrh 5z 22 2 445E TEY 40 Ados o -4 AN,

AFE Folsln, 58 M ZEfY] erythritold X E3F} allantonic factors: ¥

rir
okt
rie
o,
hc
r o)

et

Jn

3]

Tzt 24 43E FAYTh o] erythritolS bz} &, o, g4 283 H
zlo] 3 A7) EAsiR| g Aol e Ea)sia] ¢t Aol doid s
3 SotFol ZE" et wAdste, {§4AH30~40%)2 dAl F7] olFo] U
Al 4Rl ZEHYE EF W f4E ¥ ¥ o 24 uiEE U @

el
o] BEzaAg}l 38 viZ(0IE 1992, Quinn et al. 1994)3}22 & Fgje] Ao
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2% AE8E vehiA et

L2 F2 HAdMo] g Zloes U B neotomaed} B. ovis 1E]
31 B. abortus RB51-& A& BE 37} Alghell ZHEEo] nptd, Hejzd, =
2, U3, 25 -UAF 5 Yoy EFoE F4ES dosxRt faks
doylxje U= o2 oA alri{Mayer 1990, Quinn et al. 1994, Schrig

et al, 1991, Timoney et al. 1988)

gl YHLEE FFAel & Hzto] i Bold Ee RYF W§L
gy 4 QItHOIE 1994). Z2lm ¥AAQL AAxkyogl gilk ring
test(MRT), ZZ2WZ-ZYNE(RBPT), FF SHUUS(TAT), EEHUE
(SPT), EANZIIZ(CET) T Wdes zcle]l 7Hsd HAoln HIdde
ELISAS} PCR 5o BxjuE3ta wyo] ¥LE 3 QcHOIE 1992, Quinn et al.
1994, B 5 1996).

Sevetel s FFdebEo] iyt FAAY R MRTLE P
$ 22 BF SANSE AAstn Adrh S-S oo AAsia de

MRTE A e sAEE F5de) ZAAae o3 13 A3 st 8=

lo
hu
o2
o
=
ot
faul
X
2
rlr
(@]
3
£
i)

]
It
9,
w
Nl
R
e
b
=
oY,
e
9,
[o3
S
_(3(:
&
X,
dlo
ok
2,

(B35 $)2 ce AR} Foldat xizkdo] Qojzjx|rt o] Ay
A 27kx] & FFEAAehy ko] spa E3] ARgEelA] 2 THOIE 1992). olef
Wate] BAAYNGS b FYY HF UYL wicrotitration FPol 7MY
gdtze s AgF Al glout Ak gajo] By Zo] shie] Thielzt

ALY F 1997b), 184 WEE HEH FEA veid 5 ot
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& 7I122% e ghgRoh ¥4 WA dehlEga 53 g wyog
&5 9lcHOIE 1992).

&0 Brucella abortusof]l A}@Aog ZHARIW IgMa} 16 £ & 3
A7y 2F F71stAl Bk e Igidrke B gage] AZole 1g69] o

o

7W7b FASHA dch #AzbE w49 Aol dlof Ighlo] B $FEoz 2
Aot " £2 gled, ole I 248% $hYo] ofsin], =Y 2o Y

ol Ighe] $3E Wastng SN o] gy BeAepy 7+ Awh
off frejstejol & Atg} Fol slitolcHQuinn et al. 1994).
Sejvetels Fdepd g AR el Aygsied AgFolxlE TAT
v B ¥ $H FHE A @I g4 FEste  Axbdelxnt
3P 15619 Fol wol SHNEE Wt uhdRel ANE A2y
T U B9t vk =Y AE7) A ANE 2EY £ Urh 2n I
AMAl FRSA AHEEE P MRTE $R30] a8t IgM, 161 8|3
Igrs] BAE 22Y ¢ AW dFEY sHlME vl tix Holzn
of Arlold Fgez BV AL BAZYNS HAR APAES Bild g
Aol el Zlolth, 2ejn ¥F ZAlz AMLEE CFT: 18613} Ighe] H&
of Hol=7t & WHeE MAZoE da] Abgsoixlm UrHOIE 1992,
Quinn et al. 1994). 3Ix|qt 71 2wt £xo] Basln nx2] Lado] Was) &
guztolld e ofd Antdeos LEEHA Rt A& MAoth 2R dx}
T 24 beadsE Ho AR stod Aol SAHG o] AzhyY e
Zyastgdat,
32, PRz glolA A beadsE AHEst] d3sl $uER
oli=tl(Axel et al. 1992, Bowden et al. 1993, Cloeckaert et al. 1992, Lu et
al. 1995), Lu 5(1995)c &js}d, elelio] a9 3bglo] ki, whEA o
23 BHAY Fol &2 Ao AT Ak YL FHUYR(LAT)S T
Gdol thyt N F It 166 YAE FAlol 22 £ don 2B
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Rhge] Ao} vimdle] A ATE 22YZASANEEL] o AFsia Holx
7t &oia stden, EEBI FANHE W ELISAS] ZHzje i stgiont
2 dFolME F-FA2 G893 24 83 13045 ol &3 TATel v]aA] Uz
75.3%0]9031, Hol=& 100xX o, CFT Aztete] svjaAoMe Uz
Bolx RFoAM dxstgdon], Axel 5(1992a)o] Qo U7zt Aol
2 2 glycine-buffered saline(GBS:0,17M NaCl, 0.1M glycine and 6mM NaN;, pH
9.2)& AMESINI ¥Heg AW epAg QgAlF|7] 98l BSAE URY ¢
232 ALRslER, YHME BBYOTE Tween 202 0.05% LI 2 &
3AE Aot oy, £ Ao ¥UAYAE BHWOZ 0.1M Tris-HCl pH
8.0&, Y YA GFAE UF Qo2 BAE RHY T2 ¥FYL,
g3 Mg fFdoa L 300mM NaCl, 0.5% BSA 2|3 0.01% Tween 202 ¥
3t 0.1IM Tris-HCl pH 7.48 ARgstadrh. elgA beads:= Aot M 53 o
o] 848 ¥UE YA beadsd] Ewlo] ZstA 3, AyPA|Fiol ALESR
of ol Yol tidt YAIZ} ARl Ao 2 A AY, SF= FAY
CHTizard 1995). &, +8€4 ¥UEL Y2 beads®] EHS o]-83t 9lo]
Ao g F2E IR BAUE JHHLEER 8 Fol ¥As S

HAMZ PSS doA MR HAY 4 A BrHTurgeon 1996).

rir

¥

i

2utetoll i F-Fdepy Axto] 2tElX beadsE o] 8 At Ak o=
UAL, FhEel Ay Axield LATE o] Fadeizuhy el ¥
§(o] T 1992, A F 1993 & 1995)H =l FFAehy xte] olo] zintedg

2.5
"
B b

CFTet dx|8te] FFdel Aol f831A A8 4 e R
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2 4ol o3l R Ay Az 27z} AckEAe HFHo R npoldle B

Z22& Hyshed dod 7Y Foy 27 Ut ei-ga
beads®] Ztato] AN 2}EF G ol &, Y #2E HFYgoz 0.1M
Tris-HCl pH 8.0& AM&3te ¥l ZAZE of 7HY 383 $3ANge |
Ehigleny, IApEES =7] g3 At fBFAuie] B2 =2 BSA(fraction
vish & 83 A7isheld vl 0.5% BSAE MR Xt 3 g A18Y Ao
Aol g A HMuige] 1:327AE "+ 47 AR A4S Rded
1:1280)l M= “+79] JdRESE Uehidon), 0.5% o AL Agslade B¢
t BPEFE 111671K] HAFE "+ 479 wg-S vehiga 1:32004 ‘4"
o] %S uEhjolct ¥ NG 25 o Hrtsle NaCizh BSA 1g
3 Tween 202 F¥E 71A NaCl v=7} %&+F S| # WHHIAL &

A
=
=
o
2
o,

-

&=

l

2

8], NaCl& 300mMz} 450aM F71x] 713 73 gxure-g vshigion, #8333
A2 SZodufe] BSA2} Tween 208] HE& 2}7] 0.5%2} 0.01%gch |3 3+l
2} ete& beads?] HEE ZARZO] F2% 242 LUl F, YU B
7} 10xoll M 2.0%2 F7} ¥ uwf Z}z}b 1:640)A 1:256 vl2 AL Al x
SHGEE 2 T+ AT YAEET} 5,05 10. 02 FIHstE 28]
Sxo] WIS ol AR 1:2004 1:64u)T A3t gWate] WA 1
oje] A ujelME el UUFA| U, Az AYste =
beads == ¥E7t $7/HHSTF FY S Bl FHY vigx F7t
Ho] A B3], A beads 7} 2.0} 2.5% A uwix= ¥HL Zpz}
1:2562F 1:128 wi42 FF & HMIAS oole “+79 gPAdo] BAFH AL
J2u} ebHA beadse] Mol fdolmE 2 5% ojdg AIUISHH Kty miwt
of BolE mAEZ 2.0x B Y 6| &2 MYl AAsidct nixinteg
L el beadso] ZAAIA ZAAZEE 37TCAA 602old FEs] AYYL

$38E VbR g B¥HEY 5 alddch

d
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Bolxo fiZter} 52 AEYoR 4 LATS o83ty FFAdehy Z
2 AEHE 93l & Aol o3 A=Y LAT Aghdel 3 Y A& 1:2
ol3te FELE I 1:4o]d2 PHLZ Fto] 1300 FY & S o] &3}
a1 fejvetold  FRdepyd FJddchyyder HVEHI Ade TATH
brucellosis ¥ZAThY o8 AMEET o= CFTY I AE sjasted 2w
v}, 2 A3} LATS] 94do] Hel xgich

$4d TAT 8830l ot LATZ Y] Bojxet izte g 8]23t2A} Table
108] &0 ufelr TATOlN Pdo= ety Elo] MAEH 77F F LATOlA 582
o] @433} 1970] gHos AR, TATHA ogdoez 1FH 1P F
LATOIA 1238] ¥4zt 1070] @4 o2 abgxElgdon], TATOA 42 wH¥H
232 LATOME BT S22 3tyso] TATE 7]&o 2 LATOlA Y 71zt
o} Bolx= z}7} 75.3%2} 100%% tHTable 11).,

iﬂ

Table 10, Determination of specificity and sensitivity of ELISA based on
TAT results

Standard test TAT
LAT Positive No Negative No
Positive No. A C
Negative No. B D
Sensitivity(%) : X 100
A+B
Specificity(%) : X 100
Y c+D
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Table 11. Comparison of specificity and sensitivity between MRT/TAT and
LAT of 130 bovine sera.

MRT/TAT
. . (Brucellosis) Specificity Sensitivity
Diagnostic Methods T e - (9) (%)
{(77) (i1} (42)
LAT . S 100 753
- 19 10 42 ’

CFTZIt ZAzbel LAT Aztete] dA]&-& vlaste] 2w Table 1204 2=
gle} Zo|CFTolM PAoz A 64F BF UTGME $4o= BREHUL
% 5
100% AxstHcHTable 12). & AFol g3 A|zY At} Ak 2183}
of Algsld B Az} LATY Azps CFTY] ZAztet IS HAY 4 glglen,
& FFAepge] glol B AYY HF AU oAU COFTe A
Barsto(9 5 1997b), 1= o] 233 e gt AFelch A LAT

CFTol A S4e®

et
i

66F RF LATME 422 =l I ZA3e

A

AR OFT PPE 018 AT Anet YNSHRAE 2 WD Ao T
. qdsie A Mol £8%E ARE BT T WA VY + At
Wyosd PUHEBEA PO LTS o]§¥ FHushis Avge xol

Hala AgshA & Ry Ado] B8 £ A& Zo= Algdr

X8

oX

Table 12. Comparison of specificity and sensitivity between CFT and LAT of

130 bovine sera,

Diagnostic Methods CFT Specificity Sensitivity
gnostic Hetho + - % (%)
(64) (66)
+ 0
LAT 6 100 75.3
- 4] 66
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o AlgolMe g, 25 - 3EF, U FL
olF ZAst7] ¢ldl FFolMe vid £ Fo Jgoz Ak 45 4
Agsta x|t o] WY ofRizkx] 2AHA 2 23y Uy T4t S
%

sinjct @& F7hHERt ohlzl I ojAtdol = wtefyt FAY &4

=

2
4

2
ol

AT ¥R A&l glo] WzE Bolxrl yon Art g4 9]
ol

Zeh2-& microtiter plateod $33sl7] |3ty

2]
)

o Aze YdeE, UIY F& P, FAUYA TATS CFTY

™
rfl

1. Bazzg f3odog= 0, IM Tris-HCl pH 8.0, el=)2 beadsof] 7
Y PAE AFHAZ At HFAOo2E 0.5% BSAE TR 0.1M Tris-HCI
pH 8.08, 21 ¥AHML NP og:= 300mM NaClel 0.5% BSA 123l
0.01% Tween 20-2 333} 0.1M Tris-HCl pH 7.48 AF2slodon,

2. Latex beadsol] ¥}2 ZrztA)Z Zrz} 22 37C, 60Eeoldem, 7z}
Y 2he A beadsol ¥l 2F Hx& Zh7) 2, 0%%ch

3. Polystyrene 2}ElA beads ¥-§8-& 3t 7hzhg 3oz Al 4
Y o, BHEE 2.06(wv)E 2FY F, PBS(pH 7.2)E MY Y
[2.0%(w/v)]3} latex beads®] wiytu]go] 24:10] HEE w3t the, 37TCoA
6027t 222t AlZith o] & tiA] {441(4,0008/20)%F the, AWASH 2 3PS

- 146 -



At LYoz FF siste] Aty Axste] 4Tl RBsglen, 4Tol B
B A2 eI 8% A wige] ulE $GY ¥ Qo) AHE Ths

4. xtedg o]&ste] 130o4Fe 4 Ao cisto] LAT 3 97} 1:2 9]
St S8R, 114 o]de P8R e ¥ ZAIE TAT ea CFTeke 2
A2 wlastdd v, TATHRE Aol LaTe] Zzjele] UxgoME uRzE
75.3%8 0, HBolg: 100x 2w, CFT gt ZAxte} LAT] gt Axt: x]3}

& Zloln] TATU CFTof wlastel Bd Suhg BEu Mgk Ao] A

2850 goz FRAdepy Adde] EIXIt £ & Ao g ARHL)
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Z 3 A ELISAE o]£3} Brucellosis A%t

A&

7¥&olL} Alghe] A<l Brucellosis A%hE ]38t ELISAE = glo] &
slo] 23 Qlt}. Brucellosis %S £|3t ELISAE 32 WS AA317] g%
Z2}(Baldi et al 1994, Cloeckaert et al 1992, Araj et al 1989, Lamb et al
1979, Magee 1980), o'}-& ¥z} Mg L& FE3H7] 218t immunoblot
2} 8o} AlgEol& Zio] altHChin et al 1991). o] ¥ Brucellosis&
e 25 M43 AW glsted ¥EET o, B3I W 4o 7t
B8 drlol A 2% Holdo]l w3 o]l w2 UYL= A ELISA
whde mre Aol BEEo] $orl(Nielson et al 1992), ZH@Al7lel ule}
A IgM3t 1g6 59 & AVI7t oi2A JehEEA At g 5 oS
AoltHParma et al 1984). B, ELISAS] AMEEE YL sHe3 Vibrio
cholerae, Y. entericotica, Smalnella £2] AlFo] ¥H3t U= LPSY
epitopeo] AL dod £ glo AU AL st AojAe ¢l
F8E 7HA L+ w ¥[Y Aduy Ew¥le tiwis] F83fch(Corbel 1985,
Perrry and Bundle 1990). Ff& ol Zixelct. §F, MAEZHEIH(E F
1995a), AjZAA B (Baldi et al 1994) 12]3 LPS Fo] olrh

el etol A8l Brucellosis Zghe F2 L[ HES] MRTY} P24
Blo] TAT%Y o]l &= on(Z 5 1982), ole WP Jgdez vieh
W 595 =2A7|2ZA BrucellosisE ZAAF| 22} W =Yg 73t &
th. 2y old kol B33 Brucellosis ¥ T4} Al&3e= F7t
HE2N, olF AYsia ALstA At 2%t whde] BAIA "Wt A
Hof ol2th
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metA BrucellosisE ATsl7] ¢ste] 7Hedd oejria] Aty &, plate
agglutination test, tube agglutination test, latex agglutination test,
Rose bengal test, Complement fixation test, ELISA $¢f zZ}% A
Axkabyg Ajojell glojM el whelde AW Azt depd 5 glg Zolri
7} = 1982, Chin et al 1991).

22}l 4E  brucellosis®] BHE A i3 ofe]ria] ghide
T3t o] dBog ol o F(1993)2 daje FUdweoz ALEHE
Sl £ 43& ot vl ol AR KitE Az

oo
it
r 24
oo
A2
X
x

el
h
rOP
12
olnt
oy
(1]
(¥}
«
}

oy o HAWPS slste} Fa| HESA Ve U
2t & oM E 1994 - 199643 Alelo]l  AMAEH 49
P37 249 WS 47, BISIPYLE WYl YHOE WY 49 ¥

E dFol = 1994 -19961d Alojoll A Ao ¥A(Table 1) ELISAY
Hog FAste] MRTRE TATOlA At} Hold o Z4HE d|a
o v} ch23t e AE dodch

M}

He

Az ALY

1. Brucella 312l Zu]: E Ajdo] A3 FF+ Brucella abortus
1119-3 FF& wjokslod 3IJe Fulstdct &, #FE Brucella agar(Difco
Co.)ol| 48]t wjafat chg M=dulx](Difco Co.)oA 37CE 7242t FFAI7IRL
4ColA d olBOR 18X AY iy AAY FAE LeNEFE 108
AHste] 10%(w/v)FFB L2 HE F Ice bathtiollA Z-gu} £44(120w, 20%)
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sttt XE3 M@ FA Y WAH22(20,000g, 208, 4TC)ste] HAHN ZF
Al 2HES A EsE 108 M3 ¥ sodium dodecyl sulfateE 0,01% 5
A &3fsted 30CAlA 1212F AT ok Q4E2](60,000g, 208)5tdch. 4
9% At Lowry(1951)8] oz wiwialg Hakgt ¥ -20To] Bus}
HA AIXA 34l o2 ELISAO] AMg3tedth(Jagannath & Sehga 1989, o &=
1993).

2. WY 1 499 AR BHLZ VY & 65 o2}, 4
Hom WHY £% 19 12 34T VY A9 Y NS tipe A
¥e AAstgTHTable 1. 22),

3. e F3 o S YUYE F2L 2H(50nM Carbonate buffer,
pH 9.6, 0.02% sodium azide)S 2 whA3ro] 4pug/ml EA 343} ELISA
plate?] 7} wello] A%t 3-& 504 HF£3}5L plastic wrapCE plated
Ul ohe AZeA oF 1641 A FRe-2 33 AFsiAch
Blocking buffer(0,25% BSAR2} 0,05% Tween 200] 3-F-¥ PBS, o3t ZU)E 50
W2 BFsel ALold 08 WAY F FRES 33 AYHD o M4
F 229 E71& AAsct

4. T W 23 : Blocking buffer® 712 AL 343t} 5044
7zt welle] 718t 37ColA 1412 wr-gA|Zct 33 A¥, E7E AAY F
horseradish peroxidase’} ®2]¥ conjugateE blocking buffer& o]-&, 3]
(1:1,000) 3} 5024 Z53F chE plastic wrap2® UeA|7] 3= A-2o4 14]
7t Hbg Al 3% MY, 2718 A A substrate(GENEDIA® HIV 1/2 ELISA
0, FAHA %42HE 504 EFY the A2oA 3027 A7 Uy
Rbgo] Eutd 2519 1M Habg Jhsled 1g-E AA|A712 FA] readerd ©l§
3to] ¥HY 450nme] ciz mpFo e FREE FFsiacth

[+]
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Brucellosis 2Ithe 2|2 PAdukad 7128 Asly] g5ty opghel A
2 theat o] Fdch &, TATAR Wges oz bW 3204 €A
ELISA =2 Bdutol 288 EERX} Zh(Meant25D)-& 7]& 28 stof o]Rr}
T FREE Uehd o 443 i it offe R ARILATHSATFEAY
1996).

e)

5. ELISAS} TATS] 78 8 ¥ o] dA& : brucellosis G433
42 ¥3 6505 tidoRY AAINE vlasty JENFE ¥ dAE

)JE 3 _‘L -5}04'{;}

fia

fijo

1. 48 B3 E A cut off 7k AR

Brucellosis 3/3%t82} S4EE 913 ELISAZEY ARBLE gde=
A" g4e B DNCx )& 0.1610]20 2 o]of cidt 3
ZM cut of fZhS 0.161+(2x0.087), & 0.3352.8 ZAA3IAS, ol& 7|ELE
S8 S8R 7zt spystodct. ¥, ZAAb wioio} ZAZcfR FFA] I} 0. 54

=] 1.5u12] HLlE Rkt e AHAE AAIsialch

2. 94, g9 9 24 Yo o3t ELISAZL

had

Brucellosis ¥4 3rAH A A ELISA 0D BH 0.6210]1g e, TAT
W CF 59 d% FAloM ggdeoz BARAY 32 HF 0.21534 #F

Halch Jejn 4oz nRHAW €32 FF 0.16101%ich
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3. ELISASH TAT &34 ¥b3 ¥A}e] Uxg

Brucellosis ¥ o2 ntalxlo] AlAEH Ao #A 562 ELISAZL=Y
MRAHel M 5357 4o UehiEed 1 9X&e 8l 5woldAx, 2%
qom WHY 1953 18T/ 24oE ushden, g4 BE RF F
0FTe] SYO2 I Yxgo) 93,8¥8 Lehhgich

—n

4. CFTZMollA viehd ELISAS}S] B A):

199514 20} 1996 d o] B, AF el AFE Aol AXEH 49
¥  ELISAZS ¥4 Bl 0.621£0.20983, -SEFFS 0.161+
0.087 o]t}

ol EHE A T WYez 1 248 UHZ AT AYE AR
Az} ELISACIN Fdo2 shElodd LS ofdaby 97t 1:20 o]t A
gold gPoz wRg=don ol 320l A= ELISA RFZz}e} CFT
by Aatet dx)sidch CFT wbgold H¥37l BEEA] e HAule
ELISAS}S] HVAE vlasteld uf, 1:10, 1:20, 1:40, 1:80 2|32 1:1600A4
z} 7} 0.233+0.074, 0,680 =+0.161, 0.598+0.196, 0.676 =+0.376 12|
0.650+0.1552 4 Husigdct. &, CFTA QPO sl ¥y e 2
A HMslele BE ST 0D 0.5428 Y& DS uvEhiz dgE ¢
4 Agdch

2 &
H2aapsie]  zghbHoel: Milk Ring Test(©o]8} MRT)(Alton 1981), ¥|u}
¥k ¥ (MacDiarmid et al 1987, Cunningham et al 1980, Chukwa 1985), Rose
Bangal test(Morgan et al 1969), Tube agglutination test{Alton et al 1975),

Complement Fixation test{Timoney et al 1988), ELISA(Lamb et al 1979, Magee
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1980, )¥HLu 2 AABoM IAE 22 uigste g ol EXg Y
Guinea pigoll &3t % (Hausler 1972, Smith et al 1964) Fo} it}

o Z2 Axhidgoel 2dold AP FYHE Yehd = Ygrh Axlo]
Brucella IA|7} Z&Holxs EIF38}3 Card testoMs= BF A o® Ueh}
A] ¢4 o7} glth( Huber et al 1986). B2 Card testolld 4 A2, M7
o] F2lE 9% Card test] Ho]id2 30.8xo] &dt ojrh 8]F RFolA Al

ol ZAEE 3060olld  Milk ring testofA] QAo AR E o 3022
A 98.7%2] Axt AAE & 5 AUdAch AF widold gHdoz AH 490
FolAM 44efi7F MRTAOIM & Y28 vl 53 e Achyye] alZ xjo]
Hol BIEI 9lo] brucellosis P8¢9 AN 78y Fo7l Way 2o
wWolx]31 glt} (Huber et al 1986). E3¥t 9a|rietol{ = Brucellosise]

b

e 9l3te] AR TATOlA P os hAE 434 ELISANHol A= 400]7}
2 3bgEiglony, ogde 120 e A o= 1o 24
22 P dE 14T Bastzga Achubye)] ohE xjelyl RaE s gtk

O
w
v
lo

(& & 1993)

42 FFAepYL 82 g2y AdAZoxnte] JFAoR EAH A&
#oloi(OIE 1992), AAA 2=z w2 ietMde a3 2 szt st F7}
Hogsr 2Iye A2 do} slthMclean et al 1992). olAlolx]dde] Aspy
F7} A 7o 2 Aoln, AlgtdAz & EAFE oprAlFIa A
CHBeran 1994).

FeELtetol e BEAebEE 1956de] njRold =dy Ao AL
HAAEI( F 1959)7F AL ofe) N&Hoz WAl 2Zole Fu HAd
7ol Gl ZAY &3 god, 60do 1%e] dg Bojrirt 70 d e
© A HRAT Aoy, 80diel ol AdA AUl % FAz
Ate] Az} 0.2% $&o ZgAdol wEAIA Haom, 1990dT) o] Feoll= vid
oF 50001 F2] 247} Brucellosisol 7]Q1sje] ANEREZEAM A=Al £A4Y
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e ofd el Y Ao 23N FRe olof iy BAuie njd
1099 o] g AHgsta ol AAoltH7/IZA QU AAY 1996). ey P2l
Brucellosisoll ti¥t HAL PArde] £33 o2 njd 500 F2] HAEoE &
F3t FAp F73Alel e Aol tistdde AEd, 3948 € 5579 Y
dBol B Hrh FAA A Azt Woyo] 2 glch

72} felvteto]l s o] Fo]A Brucellosisol] thyt ¥y zAldFTE
2 FAe 53 (L 5 1959, ¢ T 1986, ¥ T 1988), @AY =4}
AF(H 5 1963, Z 5 1968, 7 1959, Z & 1988), SAEHE[ zehudy
(73 1969), HFYA Aehipde] oig vla d3(F F 1982), 2%
4 oAl QAR T 1989), ELISA WhEE o 8% A byo] |y 7
(& 5 1993) W E} MF(Yershinia enterocolitica)z}e] R A H(¢
T 1982)0] o]Foixl w} olrh il obx HioMe] 7ol 0.01x0] E
st oS 1% oY programe] sptolil AHxlr|E g o] &Y Axhiye] Ay
AFE ofx Buws] ol Fojxx] ¢x rk HZT AL FAEHe FMAE
Adste] By fejuelde olFAYE Eedebye A 1de] 43 o]
4 2el3 43 33 oldE T ZAY(Beran 1994)3tedo} Btx] W7t AR 2,
oid 4%le] ZHzatgo] o]Fojrtd ofntz feluietelde] HAMgo] UgH
7Hs ol AT ol & sl itElojol ¥ o XAl alg Fojrh

ot

<o
o
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A 4 A: PCRo| 2J3t Fgz} dupxr o FE
Brucella DNA 7329

A =

Abgholn} s Ade] AxhH o e PCR(polymerase chain Reaction)& 34
HelstA B&E glth B3] Brucellosis{ @ Fo] A st 7 -$of
+ US ojEYY AL o Aot et 2o} Hogeory
Ble] Fale] $%32 22 Polymerase Chain Reactiono] A ¥RHZ gl: nl,
brucellosisell ZEH 4o ¥ dvtzdz} AFS+F 4 A4S £33 PRE
Aslde v}, 2% Brucella DNAS Bsladzlo] B sl ulolny, B3| =z
B Bdol Mol Brucella DNAYl 532 BA71& Fslo] o] Aol Awmrt 7}
A1 s1yo] ool ug ojtde) cixjgle] HAStA AlREE ulelch

N

I 71E: ARG 20 Aey dntzAn AZAde) 34 Al
§ 24659 3dosyy
o gAle thes P,

o] I UFE 915t PCRE 4}¥PUch T PCR

2. PCR 2: AAZEY UmpzA2} x40 FY2 279 Brucella DNA
g 22317 35l Brucella abortus 1119-332] DNAS 223l ol&
Template® A} A}&3tc} Ao THE] Brucel/la DNA L 2|3t PCRE
Fekete et al(1992)¢] “Whloll &3} primerd] @7IMES ZARste] WYL F(
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P1 . 5°'-GGACTGCATAAAATTGGCAC-3°, P2 : 5’-CAGCAGCAGCAAGACCTTCA-3’, P3
5"~CGGCCACTGT-3", P4 . 5'-CGGCCCCTGT-3°, P5 : 5°-CGGCCCCGGT-3°) GeneAmp
PCR Reagent Kit(Perkin Elmer Cetus}Z o]-&3}d Tag polymerased u]ZE3}
ATP, CTP, GTP, TTP 5-& H7IXIZl ¥ ol& PCR 71710l &3 ¥ 94T, 72¢C, 55
CollAl Z}z} 184 denature, extension, annealingZ 323 ¥iE3}lod A3 &
So] DNA B ¥ FFE 1% Agarose gelollA 7G55t HARIch
Brucella sppoll th¥l DNAE ZB2&317] £i3}e] PCREY] 100uloe] thd}ed
primerE Z}Z} 1uM, deoxynucleotide triphosphate® 2z}Z} 20um, 1X PCR
buffer{10mM Tris-HCI{ph 8.3), 50mM KCI, 0.001%(wt/vol)} gelatin, 1.5umM
MgClz)oll Taq polymerase 1U&} Brucella spp DNAE Z}Z} 500ng?! template® £
7}8td x}E DNA thermal cycle{MJ Research Inc.)ollA] 34cycle® £$3&}¢ic}
7t cycle®] F44& thE} Ztlh Denaturationd 95ColA 2&(3Hzals 31),
annealing& 55ColA] 28 1g|3 extention®& 72TColA 28 (ujr|ate 48)5

A2 steich

3. DNA $&: AAZER A4 JH¥ dukrA 3} F g DME 53}
71 $13tod Sambrook (1989) 52l ¥Whi-& $Asled Alg3tdch

drdd: dntAdES FIAoR MMl &AL IEE 1awE Tl
A} PBS(0.137M NaCl, 10mM NazHPos, 3.2mM KH;Poq : pH 7.4)E gol homogenizing
stch, w2228 proteinase K(0,3mg/ml )3} 1% SDSE 37TCojA 1A HQ A
3tA]71 % phenol-chloroform-isoamyl alcohol(25:24:1)2} H3F Zsle] whed
A& AAst DNAE F&3ch DNAZE XHEE £8485E -20Ce] 99.5%
ethyl alcohol 2u§2] &3}2} E3}s}ed -70°C deepfreezerollr] 102 FQt whx]
A7 ¥ 10,000 X g2 108 F¢ Y45t DNAE HAAZch AAP INME

28 SR AFRAA S Bt dYel AHgstdct
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B AF+FE B 100t AR sl YANE FHSFE 103 AN
3t ¥, Sambrook(1989)2] ¥hHo &3le] DNAS 33} TemplateBA] AMRFIRE
t},

4, T2 template: tHZE DNA templateZA] A} Qlupz21e 2]3}e] DNA

£ $%3}o] PCR(polymerase chain reaction)ol AM&3lgic).

5. A7]g%: DNA HE9] ¥el2 PCR ArE 10ul S TAE(40mM Tris-acetate,
2oM EDTA: pH 8.1) stze) 28 1% agarose gelollA] 100VE 1x]7t B¢t A7
AL F 2 At 875bpe] A DNAY] FE R E ¥stach

a4

1. s&8] o) Brucella DNAS] FX&: AF+HE 4 6530l 274
BYolx 2%  template DNAE ©]&3le] PCRE F3slAd wl Fig. 1e]4
B u}e} ol 875 bpoll M Brucella DNA2] £E-8 Helsldt

—er

.

2. AT4AE 242 FA PRAMIA DVAY ZZg ALY 20 83

flo

CFT(1: = 200) & LAT(1: = 128) o= & 3AY7IE Vehyddct o]
E =4 255 AAEINEZN AAJE B A37E JHE AAE 4+ 2

=

£

3. Brucellosis 2¥g ¢ =Z AW Brucella DNAS] & zli7tds A
odd B}, Figl o 4% doly B uie}

Zo] Brucella DNAS] £E& UZ¥ 4 9ldrch

&8 A4 template DNAS PCR3}
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Fig. 1. Amplified Brucella DNA from sperm and supura wmammarian
lymphanode in diary cattle by PCR.

1 lane is Ladder DNA 2, 3, 4 lanes are DNA from sperm 6§, 7, 8,
9, 10, 11 lanes are DNAfrom Ixyphanode
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FelvtetolA ARER e Aau 3o HAS AFFFAE ¥
ol 48] brucellosis ZERTFE ZAMstE2A F4E ¢ UE B=E
gt dtojof Frhe A2 S At JFTHE AW FY g 4
of thgt brucellosisZEMe] WeZ-E FURINA HY v} gler], o]F AlH
o= =g vleloir] oduich R4 AU AutAAM 2 Brucella
DNAS) UF-Z Age) zlEFolu}t Mgl o] HAE 7)31A] detid AA
27137 Boj" 4 ol v}, ohe® brucellosise] 82 BRI ZEHIL

Z7Hdchd 23984 & 248 do7 ZeR Algdch
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A 4 & 22|Lt2} Brucellosis WAHE fct

Brucella abortus RB512] OfjHiS 2 A|S

1A Brucellosis oW AZE AYe
(B35 Aeh)

A24 Brucellosis oW HEAE AR A

A3d JU ZFF =do] uigt ogad

A43 YA TAEL] E-& ¢ Jduz
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N 4 & 2|t} Brucellosis HAE st
Brucella abortus RB512| oOf|€r§ 1}
Al

A 1 A Brucellosis olWHF ARL(NAE A2le)

(AEc] dF 81510-409%, ‘97. 3. 6)
(AEc) S 81510-410%, ‘97. 3. 6)
(4 9148 51583-311%F, ‘97. 4. 1) o] Bsighych

A =

elttetol A 8] brucellosis WEFAlE ujd F713led 1996 3t sjuto)
E o 6000F2] 2Rt QPR vtHe] MAERE2A, feiiel ¢&
7ol ot ZAA &S 7 JodME(Hdgy YR, 1997 ), A
FEE BXRT €42 TolA wEste(d § 19952) A+TEAPY shioltK
Scully et al 1986, Ariza et al 1989).

o] T brucellosisE olWslr] 23 dF Alde UBOE Brucella
abortus RB515-& ©]-§%t clterg AJalste] oy Fstddd v}, yaxE ¢
Botel FraMes e, 2ok 2(?) v]F2 BrucellosisE oy
BHE Hsle o] AP wWFE Y] Aty 2 U £ & F
Aq(Fcdste] AAE FA)E dgENeR HWBAYD £ ddd olfE, uIE

(o
Pzt gdoll 28 FARe oWE 4= Q= Brucella abortus RBS1 437} A

0

i3
o

%
u
rr

N

| whEo]cHBricker et al 1995, Tobias et al 1992). o] FZof thsldAE=
olu] |, A% 18] AE o]R¥ ZE XVo|M Brucella abortusol tished

wolgo] 9lgo] =l ul elri(Jensen et al 1996, Jimenez et al 1994,

ofN
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Cheville et al 1992, Stevens et al 1995). Z3} o] FFof o5t FAH4H
Ae AF eyt Brucellosis ZEARAE  M&EYo] QlojA AR FHE=
Milk Ring Test 1} Tube Agglutination Testold] 248 AL A Eo]

9loj(Cheville et al 1993), F7PYGAdE RAI5l9 volrberd 23S wx

—

ald
rhu
A
o
hu
o

zlvbeloll A Brucellosise] ZHA

piz!

AAE Bl xFel 9
3 Frtelatg glo] AREste] &= Bt ASH 2R brucellosise] ¥
Fol At 4 Azt o] Foizid Hg ¥ EXE UolEd olAlE o] AL
2 g I8l AR w7 8 o ol Eolx 4ES, nlFe] oW
B WY AP e o] Aol st} FAA SUE U] YRS oY
AFANLE ABY 5 7] A% 7123 a3t o] HBo] FAU3] 23 F
Zloll 2 iR BHFHS 2 dgdoz A&Eshe uigduich

2. A F A9l 2o

2

7 19952t 1996 Atololl AAAM A7, ¢ -8, AE 223 AFA]
b

oAl Brucellosis Jhihy Feo] Fristmnz Yes Z7I8la Bl 4F
L2 AYste FHEIVE EolLtEEA BN & F2IF 4D A7 o
‘ol

Lh mep o] Ao EIlshe w7t AL FUiEE Fde]l £4 mhle
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th 22 feldelol Y Uf vl dxez FIFAME sa A
AT QAR datge] RE5A H Apole YAFEZTE Y dF+UE 9sl
o F3(5})E avIstA E Zo] Y A3 rh

2l o Brucellosis® Udle] ARE st Q& FAE i 400-600F 4
AN F64H (2091171997 o) 8] FEAo] A don, AHARF
oMol SFFE HEstr] st Ffadd AJY B o, FBUS =

ol thzt ZiApE FA2 E ThE Yenle &u] fddelrlE ¥ otk

ol 2 2d bl AHA o] Aol whEstd, U dsrle o] ¥ A
i FEB AMR 49 £& Fol¥A Bl dFoE At e F¥ol WA

St oolch

v}, ®zai7tA] fe2lilels brucellosise] AT 23 A4 5 Aot
& o= st ZAt $A, v} o) tisidME AMAGE HH
Aeole W AXE T4 N23Y 2 vyt € 2oz F3Ho, ¢ o] 3

Bl tidt A YAFe] Bade] F71Ad Aol FxFojof & Heolth

Ab R &3] e RolME AF7A] $Aste) & o] el iy WY
Ao A o] Ty A& B, 1996dFE nlFe] PAFH ofd
B i F e V43 felBYE mpelstojol Ytk F, Hevte] BRI HIt ol
o} Ao, Jela IRA PR glste, F7pEERNE £33 U 4 de 3
FHA I Bage] Azt

¢

o

2
5

of. F7tRAo] oiWHFoT WANCH Anrel gazt 1 AR
He oAty QREE $83 A Aao] s IS FUY 4
A7 oldg Uy £ g Reluk.

¥o,
fr
oY
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7}, o EEFF: u)F YR BYE Brucella abortus RB51E 3¢ F:=
=z

. F5e B4 9% of FFE= H}A AYAFIFE HBEEY 2
Brucella abortus 1932} T2 A ANjo] AE o] gody o ydgdFol 2

Arbideoz ZAMEA] o2 AAREY PA9} Aol 23t FEE ¥
A7t FEHEE ARG &8 &3t AAEY + srh

gt a7 FARu: 7AE s satBelAdel Ad & WRNRAA
(48] F2Adepgel J3 FH57e ZA3 &Y HaHE AP oiF IF
A7 MYgxp W) dfo FAHI Y dF A ul, FRY AT
& opger il g Ejbste AU A3 goulvt gash] Uds.

oh. #F A 713 9 9F ARk d3Ade] BRI A3} 12 9
e ® 13
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FE 1 97 3d U1 2 O A

+ 2 q ¥ £ % SRR B -
FRAFR | I daoida Ao} |2 5 g A
YYATIT | Beisd Bot | Heuita sany (2 4 g3
JEATAD | Welpd yyp | SO o8B REE 2

154 ge] LT o A-f]#ﬁ?ﬂ‘?‘fh \..'?'x_ ;g'%\_.

7 SR
gaase | Awsg ae | S05 TRIRIRE oy n 50
HEokal A HloY AAA o3 LA A g 2% Ag
q]0"1 O\_ﬁ}ﬂ oﬂO"Y O . n}\_\..'?'-—’- R ;8 (%0\1%’)
4. AYHF dd FL£ F A7
7h B & FIE 1S4 EL: ER e B HARFeRA E 20

A H uiel o] Brucellosis®] @44TbFo 2 oF 1000 F7} ojn] X Ex o
slem, ol& £ olu] brucellosis 43¢ FASIAE ul, xbfe] L=
AR 7ol wol AZole RE 48 AUAEINA He 799 5%
2 oFd=oe] 2 oYAF i 5oz HAsicln xR At

o
o

X 2. Brucellosis oA ZF Ay 2Ate] 83 B4

255%F 2o A SRtz A 0]|0] 19962 E] Brucellosis
7t EEgsie] MXMEE A7) 2 1000{F0|22, ol BHP
(RE4)E dao=st ogtetel gto{sEHE Algstaxt &,
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L A7

t}h WoledAg: owerE HEFY F v Eel Brucella abortusgE 3

Fsto A2 P43 2ol FA

eh. B ¥E:

Brucellosis ofj%g 2

19973 3YHE 19973 129714

FA4ElE DYV

3t o} HEFTL F, ) Ee
35 AFT Fo g3YF g o]EolM 2] brucellosis W ZF¥E ¥3

2} 22 ¥R ARE VAT Yoy L AT oM AEHFAY

23 ARE 23Y 5 A= A8E A Yt

X 3. Brucellosiso] th¥t Wolsd T3t H
LA T E g uhy
(2 REY A o]F MRT, TAT
st AN
° T o4t 23 Latex agglutination test
A B4 Western blot
o] Fel(ul=x
g | VEEE 20l ey | FA EAOPD
SR B PORE S 28] WA 24
o5 el
Wolsd 2 Ty TEAE PCRE o83 o A
PAE AE ualezy)
vy g | GoRE EF A g4z, 99 42
2w '3

5. dFAHg e Jid 23

7h olgel gat HE: oWl Aibis

Aol Moy dPuE BUYY 4 AL,

& Fujell

HUHBA oy}



W F7F 2w det azk AR oA YA FEEA Add
He A4 228 A 5 o d 1099 ol 27t BAE dgg
+ AL

ot S A AZ : 199533 1996 d o] AAA oithy] BAA%ET)
7t o] Aol oiste] F4lg EI1F A7t 28R RAY, Brucellosis w)
ol Heg Ishe 7t &3tk A 52 g4 EAAS FIHe
2 AT £ e - d 4728 BT vUE sl drstn Babste

B2 BY 4 g e vy .
1) o HF$FF Brucella abortus RB51S o] &%t WEAR ofutel
2) ABHE dY BE: By L 53 A

3) FF9 B4 go: o] FFE }A AUYAFIFE ¥ 2
Brucella abortus 195-2H= TiE2A Aalo] AgHHo] gowr ogdadFe o
sto] FdEe A BrucellosisAghE ¢3lo AMREI Qe
Aoz AAEA] oA AAREE Ao} Ao oste] FEH ¥

A7t FEHER AAZREE &5 NEst HAEY 5 AUt

o

ol MRT, TAT

4) oo} ik LR vaccined AJARE,
5) d3aly 3ARM: 7R & FPofzAlG(Ae REAzpgd %t
FHE7te] AAY Sl 43S A oy d, A3 ydxk W$EA)

dEos FAUHZ A A7 AGA vl FHY A7 opge Y E =¥
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sto] At Q3 Zoduls ARhYaZolA Byt

6) &% ¥5: Brucellosis o'YE 2ot PHAFY F, I eI F4
AEN T 3 13 olEoM Y brucellosis WE F¥FE E 28 T2
BEo AR} WAl Woled W abFel oA oI FAAR

§ 23Y + s ARE 323} Yrh

¥ 2. Brucellosisol] ti3t ulo} 3 Ui 3=

¥ 5 ZE g 4]
F(F) 2R YA o]y MRT, TAT

A A AT I D = Latex agglutination test
skal B4 Western blot

=2 Eel(ul=])

A 24 el A PCRHL.Z 2] A F4]
of 3 el
Wolsd | Ty ezae 2ANY | PRS ol8Y 24 ¥
=2 ¥
gy Ay | BET &8 AMEER | L a e 22
SE Qe A4 :
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Al 2 A  Brucellosis O X Z=SAIE ZA2E A

(AL AF 81510-2148%F, °97.10.30)
A s

< @F ulB > FeuztelMe brucellosis 18 FAle mid F718lo
1996\ 3sfntol = oF 600079 2271 Ydo2 Acizlo] ANERDEHN,
Fevel S&s el At 1509 F2e] LoiRt FAH S4g X e
E(sdF, AEE UBEI, 1997 ) ofY ZTHE A tiYo] miEx] B3}
I Addeh o] e A dAdEY AFEE vRY AUE, FHL -5
E Iz AzREeA udsia ddew, R ZEAN A{LER
Brucellosis 28-& ¢3¢ F7ZAABA (7151 EEE Aoz Ay)S BH &
| A s 2 AAeladch

£3] 199592 19960l 20 - 604 F FRo] Zuiy ue3tolA wy
stE2A b B3] HAE AANIINEEN Yeg 2 e gdFe
2 AYslzEHA, &7t ¥ ohel & ZAd & mHE 7An
th t&o] ol FHE Trid A4 AN Fort ALHEEN J{AAL
o] Z4Eo] o AEfe] L2 A{e FFolr AXFHLE FAE oY +
stoll ¢l 2ol tivkeAY 2 Polc},

bt

I

e
2
f
iz
4
S
dl
o

32

w

<H 3> o] & wodt ZFAA &4-g Ayl #1351 19979 3
4 FHUTERE brucellosis o W& ¥ APAGE FHeholy Frlx HHY
Aol & FH2E53¢a) ARciyaY AE AN dEdEFANEE sustdd
Hh, brucellosis A S3ojA g = ¢4 ARES 24g = d&= AEEH

g & odden, AJUYa AE FRNE AWFEF T oA =i

W
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Brucellosis % 42] Batoule Alejoddal wjatsted gor), & Al ARy
oM g FFeR I AVE goug xx ooyt Al F ojatin]

(a3 d3b A2 o2 2eL}glE Brucellosis] I o AP wA

v Agel ¥ FTte4e o 209 B=E uid AF3e] HR FHESIIE

ol 2yt A3 of 1509 FRe FAHeR FAvtet FHEV BF &£4E 4
2oddd BAENE whA o] #3 d "eddo] xoistalrh & AlEA

F& brucellosis®] 'hgo] 2yt 41 dzt o]Rfojzd FE EA A= o
Eo o] Aol 23te] EflF R Yeg XIS RAASEI 5 o o4
A & 4 & brucellosis®] opdFZMoz A 5 sle AP &
F& #HHA Halen( 19963 AN 2AY F AU}t HF),
ol2¥E ol AxZA: IR ATYGENE AVY 5 e AEL %
ofel Al¥ZANE dA7le]l HIshe wpolch

b

Lo
=5°

—t

SIER R

1. Brucella abortus RB512] o}y FA|g
(1) ofdete] Az o AR
1) o]=kollAl ¥t  Brucella abortus RBS1S F¢38}e] formenterof A

ZF3td B9 4X10°CFU7L HES 2A%le, WS AR ool Aast
Ag. WalzMaoz 2myl HEE st Algsiect
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2) FUoll X35l 9l FF( Brucella abortus biotype 1)of tigl %
AP AF S AY AF AU kPt A9y Jles o83l
B

3) ol AE Alg & 1997d 39 193E 19973 109 20¥71%]
4) oALAF A8 Fi:
@ obs] AlY: FIl= By dyd are] 4 231K BHE B3
(o]zi3h)

@ AFUYR pAxci FFEAGgaA 4 X

§) AWHF TF AWHEFT Y BN FES E 1o EAY vt 2

th &, & 255F9 H4AE PR st ofete] EEAHS +¥strh

E 1 oAWES AE 532 ot 531997 59 6 W)

Al B F4 | Z7Ix B g@9E Fade] 4 2397
z AA B4 255 &
%ot 29 ¥
uz Qb 85 ¥
¢ 156 F
Sk 5%
2 F F o]zjgt
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2. 8T AP FFH

7}. Standard Tube Agglutination Test(STT):

FAAFATLRNY FEL FFAdebE I B abortus(1119-3)%
YAE APl 2ul¥ FF3t TR F 37.5TolA 484 FAY F $3
F=E TEsich &, W V1SS 8HHY &g 1:500]8leM &
ahgo] dojubx] 4 HZ &4, 1:5001A4 P W g " €33
1:1000A4] 2]edd P L2 2P, 1:10001432] 3P HAujolN ¥4

SHEUSS B F & YEe= s

flo
f

ku

il

1}, Complement Fixation Test{CFT):

EE B abortus 1119-3& wjgste] FFH MFE 80TolA 30&¢ £F
BAl7)a, H PBS(pH 7.2)2 3% MM F 4.5% FHAor A2y H olE
FLoem abgstoch. BF L AUAFY A S PR AYst  56ToA
3087 BlEEAA EAE 23 A7l ¥ CFTol| o]&3tgith. Veronal buffered
diluent(VBD) )-8 Zu]sled, WUYHYILE Alsever’s solutiond] S8 713 3
2-4Coll M 797 BESI] PN F ARgstdct. 8L ARE St WY
28 P EKolmer saline(NaCl 8.5g, MgSO: 0.1g, ZF<= 1,000ml)o 7}shed 900
XgZ 1087 falielste AHg ¥ 105 YFEFYL 2Aslo, E7|9 olF
Yol sul FF S 49 BH o2 53 HEsin AF FF 7Y F APl EHE
Telsla 56TolA 308 vleH & F FHY glycering Aty YFEA
stdch ¥4 SNEHEE Y Fol BAY AUlel] wetd YU} B S
Yl of7le] Y §¥AN2 TR % ALHPILE Tste] H2A 15
T ZAARAY AAHE Y s0LE st 4L the, 37ColM 15 i
A7 F ol E T HelFn 1587 A 1A F §HARE UEIATL

F3Wg: B HAulg 1:20 ool BH "ol VEh i Qo

g stadch

He

olo
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3) DOT-ELISA :

AYFFY A2FE APYY HAHS o8 ELISA blotd st
2, Brucella abortus 1119-3%} Brucella abortus RBS1%3H-& £8]3}] thud
o] 2mg/me7t HEE 3U-S PBSE 800812 3]43lo] 20 Kilo cycleol ] 40me/
2o §4502 mHZ ¥, 96 Well Dot - blot appartus{Bio-Rad)E& 4|3t ¥,
3 504E nitrocelluloseel] FAste] Fa, AzA|7]fch olof] 50429 2%
skinm milkES o]&38lo] blocking 3t F, Al2olA 10871er AxAlF|drcl.
lazdy wde 2z

PBSE 1:100~1:8008] &2 3]X3}e, 50£9¥3 3027 uhgAj7]gct PBSE 53

M

Brucella abortus RBS1& WAy A . o] ¥yz

AA % t}S, Phosphatase-Labeled affinity purified antibody to bovine
IgG(H&L) Goat(KPL)& 1:2,0000.% 3]M3}e] 502 B3 AlolA] 14]7F ¥kg

Al7)9dc}.  BCIP/NBT Phosphate substrate(KPL)E wtai]7]o] 2asiadct.

4) SDS-PAGE ¥ VWestern bloto] 2|3} &F13ky uh-g

SDS-Polyacrylamide Gel Electrophoresis(SDS-PAGE): Laemmli(1970)2]
gl &3te] AIdEE AL F, Vestern Blot& F3ty] £131o
SDS-PAGEE A AISte] A& gelod AA" whialg TATR ZFAY FFAdzhE
%3 VHA(CFT titer 12 1:160)3 ¥HgAlA WY Fo] PAELS +
=317 918l Tsang et al.(1983)3} Towbin et al, (1979)2] ¥hHol 3}
Western blot& AlAIBILATE. TATR} CFTOlM oFguteS Uehjs d3& oA
HMsted HHAZ % purified affinity goat phosphatase anti-bovine
1g6(1:1000)E H-%2tx]7]l F BCIP/NBT(KPL Co.)& o]&3lo UMAlA Brucella

ZFEVS YA ZAHE vlasidct
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5) AHBY AHX:
Agola eltete] "M iyt VY Y& FUstrl ¢t
Davis et al, (1987)2] wWo] &3sld AlAs}adt}). B abotus RB51-S oty &3}
& F AF 13 B2y g4 10u]E T2 Addste 2 oyt A4}
£ A EYNE F 28 P dABYANE olgsldrh. &, anti-T cell,
anti-B cell, anti-N cello]] ti3t ©tA 23N} MHC class 1 2 I1of i3l xt
AZYAQA anti-MHC class IR 1l T F 75& A ¥l AH&3tch olF ¥
BAEZE FEFAE o] €3l T ofFd EREE EMsch

* 2 Monoclonal antibodies specifically reactive with bovine

leukocytes differentiation antigens

Specificity
Monoclonal
of monoclonal . . Cell types=z=s
. . antibodiess*

antibodies*

MHC-class | PT85A All nucleated cell
MHC-class I H42A Antigen presenting cell
BoCD2 BAQOSA T cell

BoCD4 CACT138A T helper, irducer
BoCD8 CACT80C T cytotoxic, suppressor

% Bovine leukocyte differentiation molecules,

#2  Monoclonal antibodies that specifically react with leukocyte differentiation antigen
{Davis et al. 1990).
%% Cells expressing molecules,

6) MEA HA( Cellular mediated Immunity): oY PF 42HE A
¥ole] WP LF-E £21(1000/rpn)sted 1.8n¢ RPPMI vfx]oll 71AEY 254E ¢
of WBe ¥, 24217k 37ColA vy ¥, G FAFEE VUNEREA
A AE 29 PEY FAF =Y MR AAPHZEE BASACL
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Fig.

Result of Antibody DetectionTby Dot-blotting System

Ag’ B. abortus B. abortus
Serum 1119-3 RB51
Positive
Cattle 2
Negative
Cattle — —
RB51

vaccinated cattle —

X Ag :Whole Cell ; T IgG(H+L) Dot-blotting No. 1

2. Pattern of immunorelative cells profile in dairy

vaccinated by Brucella abortus RB51.
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(3) i FeF3e =AHAY: Brucella abortus RB51E oA £3}
Holstain 278} -9 2FolA S EeldFE 1xo] st ® 32} go] A
8 F gAY s BystAch

® 3. Brucella abortus RB 51 o'$3dE o] cfzgl Zf £z
Brucella abortusd-32] &3 A|g

% 5 W8 W2
2 £ | ARy sezy
7) 43 19963 124 -1997d 109
A8 B E Hostein(2%) ® ¥9(2F) | 674¥3
xd #F4 Brucella abortus Biotype 1 | A|F BeldF
=3 #5% 4 X 10"CFU
3% 54 G E =
?2; :‘33 3= TAT, CFT, LAT, Dot-Elisa ff;jﬁ% oA

(4) Fr+ A& Z2b PPEE A Fol YolAY f - AE S EA5
7 Sisted ARl AAA Q4] HAW 4ot § - AMIFE Elob 23S
43 B stk

Y
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%
2
ok
o
i<

A 34 S EFF2 =X o

1. 3 EdF2HEY duh oAUHEE FFo #¥lE Brucella
abortus RB 51 2] 2uiollA] H2]¥t Brucella abortus biotype I{Ho]E)e
ZHE HolZ2 g MEIIIA X 498} 22 FFE A}Lstgc)

i 4. o‘ﬂao"% ﬁ" ﬂéa ]ﬂ" %LR ""a]-'s %

4 A& =4 (184) BrgelA 2l

HolFo] Aat ¢ ejeloA Eel3t ¥ 42 T2 FF oA AF o
A Belgt FFE UXALE colonyd YL HEY o}, R"EE AUt
Tryptose agaroll] ujedsted @2 Rg tiA] wjokste] oy FFA4e g

dFE E 5% o] ssisch
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E 5. FU L2AIFEREHY HelF Y W oo} B I AR

A ol =z LI ¥l 3

B & 3 ddFE

Alda sz 1996\ 24 - 19974 94

Ag3 G U £ #FF 7% Y8 EA 8§
off ¥ | %A ARcida 9 8 A a7 ¥y AA
3% | ugss Hostein 2% (67]4%3) 3 P4 A=
A8 | wo] 59 A 2 22| 39 = A8 | Pe] &3} A Y

%, 237t Brucella agar(Difco)olld] wiadgt ¥, o]ojr Brucella
medium(Difco) 2 8 37°CoA 72417t A ZtHEwalt 1989). vl MF-E 80
Coll A 3087 E¥IA ¥ fAEs1(3,200rpn) AAH HFE FAY
¥, Ice bathulolA 120w, 2087 Z2-gm} Eajston, 2448 FANA4E 44
£2}(20,000xg, 204, 4C)3ted FAY FAH EHES A AFE 103 AH
3t ¥ sodium dodecyl sulfateE 0.01% S|A] -23)3to] 30CoA 1417 A3
the WAlEe](60,000xXg, 208)5tdch ol APAE ArFFol AHEstA
om o]9] whyABke protein assay kit(Bio Rad Co. )& o]-&3}o] 100ug/ml el

=57} ST PBS(pH 7.2)E E A3ty L3}IgcHCloeckaert et al. 1992).

2. AFAY AR HUF AY IR AR AR B o)
EALATAA" (40 F2Adebgo] A4 JHEr] FAFH &Y HLmE
SR o AP, Y A7 AYzk WEA)e] d¥ew FIHI e dFAL
del dulE ool QahuE ysted At A7 SAu]R ARBIIAS.
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! =
1. oke] Fgoie] oot Tz WA

7b. B Ald 532 Brucellosis H33 §£4

1) whd 8% 3= B2 19953 -8 brucellosiszt wg3s}s] A1z
st E 1o)A 2 ule} o] Brucellosis®] R4 st o7 oF 10057} ]
n] Al EElo] 9lon, 1997dol: 333Folgic) owrAE ¥ o] ¥A MM
& B vl UAF VYRl BF 24E Ueikton, e

o7} 2Fold e}, o] 37zl Yo AH|EArh

¥ 1. B} B3] Brucellosis A8 AB(GezA})

e X} H =A OIA| &

- AAL S E’fg or gUS |y 4
Ao | 1Y (AR{E) (%)

3|27 206 4 1.94

41|26 181 3 1.66

6 | 26 203 15 7.39
%6 7116 185 18 9.73

8 167 12 7.19

11 4 200 7 3.50

12 | 20 174 14 8.05

1] 17 135 25 18.52

3112 333 63 18.92

516 278 29 10,43 olgtdE gt
97 615 258 28 10.85

715 148 0 0

815 119 2 0.17

B A
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U i Fel oE FAS 948 3¥E

FREFMY AYHFAEAT ¢ brucellosis B3¢ FAT LofA
o] ouEIE [USIAE vl, F 29F  Fig. 104 B& uieh Zo] uept
th &, wEE T ¥ 1Y Fols 10.85%9 B3 A7 vlebgA|gt 2d F
FEe Ad vehix] sl 371da]el] 252 oA S VEhigiET
olE 4t 27idalol PPN Vel Lojdth HdUEFLEA T A

o &yt vehA o 48 5 ddch

2. AL Oyt @8 ABE

A A £ 54 | eusa g | o
¢ d = | ¥

6 5 258 28 10.85 | 1719
7 5 149 0 0 2ol
8 5 119 2 1.7 | 3714
10 5 ;fg;"i?; i?;ﬂi B0 | ena

3) e+ AE 24}

odHE Az AF Fol AN fAES zABHAY vl thEE 22
AE @t &, dHoE o o Ays|de] AAAM gA&L o 30%
g St dlgon, §4hge 10% AFof ojdlerk(mid 3-5F) «UAFE
2NYd FHEE A Fakdhe oS FY 4 dddch

==
x)

haad
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Juy Nov May Aug

March

The Pattern of seroconversion in dairy cattle vaccinated by

1.

Fig.

in Kyeongkido

ion

t

.

ic injec

»

Brucella abortus RB51 in sporaden
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L oS ELE BA B8 3
(1) DOT-ELISA :

ofBHET 22X AEY P& 0|83 DOT-ELISA blot& ¢33l
v}, Fig. 20jlA] K= ule} gdo] velutel &, Brucella abortus RB152] 32

o} AF Aole A BHEHA] AW AFHF 174 FHE VU] ARt

stadrt. 22y}l Brucella abortus 1119-3%ol M= xjiztedsl ofje} oYy F

ool 2F BEHERA qFF wE ¥AE FEY 4 AR A
28 elabe EEA Yoleh

Fig. 2. Result of antibody detection by Do-blotting system for

diary cattle vaccinated using Brucella abortus RB51 strain,
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(2) SDS-PAGE ¢} Western blot uhHol 2]3} 3ty 3k widd whg
oty Fof] ulE A= B abortus 1119-3 o= 2 JFER|A] ok
gt g E JY olojlaj KDoA Ho| bandE o] ¥u|stA BaE )

(3) TATE o] &% oE AT

APHFT Lo AR BN ASHAY 49 L o %
¢ FAATEA  TATE o] 83l AP YAEE st vt R 3 oy
Fh ek &, oApEFol uhE TATHo] 2% AL A WAHA A
oted, ¥ FeFFE E=AAINE 23 FEE 1:500]51e] A wjEoA &
Ankgol LEhy] At 45 Foll: 1:500]48 A wigold FRZol
vetgtont, 2 gAzizh atebdch

2 QA EE A 42 LdA ] RElEFE =AU Fol ¥
NP YZ=E BAstadd ul, E 4o B& uiel o] B abortus 1119-34
gl 3FRE > 1:1000] 4ol gANSS vehlaleny, B abortus RB
519 ¥logs B o2 2y et

3. Brucella abortus RBS1 o} E Aol olojre] TAT Wi}

4
rlr

Brucella abortus 51¢j%} N2 Bl =8 F
d =t

a9l s * (Brucella abortus Biotype 1)
° 1 25| 3F% | 4% | 55 153 | 2F | 4F 63
Brucel la >1:5
abortus Neg | Neg | Neg | Neg | Neg Neg <11250 Tl<:s
1119-3
Brucel la
abortus Neg | Neg | Neg [<1:25[<1:25] <1:25] <1:25[K1:25| <1:25
RB-51
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4. VY Fel2FY =W o AT Y YABAEA=

g FeldFe =3 F(Brucella abortus Biotype
g7
%
1 5|25 3F 45 55 85 125
Brucella abortus |\ o 1125 | = |<aiso | <iis0 | <aiso] <a:50
e M : M : M
1119-3 B 1:100
Brucella abortus
RB-51 Neg Neg | Neg Neg | Neg Neg Neg

(4) CFToll 23 3] o7} @ oY F Ao 3 (100])o) it FA7te
gkl F/Ho] wiehr] Xolst qladleon), &AM osldMEs BF
S48 A}E A% &, CFTo] 23 olury &3] Al Flrgbde

rr

25 1:200]1318] FHMujgolMx B&¥o] dojuix] kx|wt Bricella
abortus RBI5& UL 1S B¢E 1:259] vl&olA] oyt B E viehyad
th a2 o] WS HYUANE Ssted Y] WYTHES).

R 5. Brucella abortus RB51 o'JJZE3 A Ao QlojAje] CFT ¥}

o =} Brucella abortus 51o|¥} 3& F

B 1749 |29 | 8748 | 4anie | 5ok
Brucella abortus N N N N N
1119-3 eg eg. eg eg eg

Brucel la abortus
RB-51

Neg 1:10 Neg Neg Neg

<H]3 > Negt S4uHSE ehd,
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(5) LATE ol &% F-dehye) gt Az} :
FEAdehy Jdes Y ¥AS ciehd sl wasidd )
X 6ol EB= uvlel o] oidF A Brucella abortus 1119-3 3t og =
Y SFUEL UEIA] AAAR Brucella aborus RBS1Z o] thstod oy

AF UIERE 1:209 SNufgols @4 2h&S Liehlr] Alzpstach

¥ 6. Latex Agglutination Testo] 2J3t outdE 420 I}

Q =} Brucella abortus 51ejid} & X

A 1 AL 2704 Ky K] 48 5784
B i1la abort
, :;1;:?3 a aportus Neg Neg. Neg Neg Neg
B 1la abort
;;c; a abortus Neg <1:20 <1:20 1:20 1:20

CHIEL > Negt &4 W& ViR,

7) ARG Fol ThE FHAUJNEY X & vl
Aol YAFE F, AAAPMELY EXEE vj2AE o E 704
B viel o] BAMESG THXES E£X8o & WX AAUrHFig 3-1, 3-2,

3-3).

_185-



. o o oo } z, -
ks CLASS 11 “ImHC [cLass 11 “IMHC [CLASS 11
PN 3% 13
-"~'§ 23.8% g: 64.0% . §’: 28.5%
gkt T 2. } 3.
T g Clge
2 ﬁ s . 4 . ) ?39‘ &5 Roal EZg 2884 A
1%3 [ ERRET CHRNET SR E7 ST YHRMT CUAEY YRRt S CHRMRET TR S Mt TR
DRVRTRNIIE 4% St L 200 Sy . FLISHVFLI~Halght ~-=) FLI-KWFL 1Mo ignt e’
. * ' Prevaccination 2wks post vaccination ~ 2months post vaccination
) 2 . & 1
-7 MONOCYTE MONOCYTE MONOCYIE
nE Y 3l
8z }
22 4,7%
> i RO B . T o
S g : is 31.8% is 6.3%
=2 S 3 -:ﬁ» i B
SR 3 = & .
B {'{:L Q é;,," t - :’-«,}
o 'y A LSRRy - TRt KEAR + P4 c oy e . ./-
ﬁLw«‘?’u-nﬁm RS 2 - . i8.3% % - 7.6
T 3 ‘%ﬁ%: . AR
Prevaccination 4q By C
e T 187 18 1o B2 1 I3 1§ '
FL“H‘JL%*N'!W:% =} FLR-NL!*N"!Q!’\% w—el

Fig, 3-1. Dot Plot Profiles Bovine Leukocyte Subpopulations
specifically reactive with leukocyte differention molecules of MHC-class]i
expressing cells and monocytes at prevaccination, 2wks and 2months post

vaccination with Brucella abortus RB51
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% 9
co2 “icoe icbe
g 1Y nE
3 - - L%
£ 30.2x% 5z 38.4% 3% 49.1
3 ¥ . i
£ te 2
"‘ ;?k"'-";,’_,,;.; - @?i,:'f\ =1
“9L$§; g, 1 RE 3
AR RN T N O A R S T T R
LI-MFLLI~Height www) FLI-KELi-Hetipht —-=3 FLIFLI-Height -,
Prevaccination ~  Jwks post vaccination  2months post vaccination
Fig. 3-2. Dot Plot Profiles Bovine Leukocyte Subpopulations

specifically reactive with leukocyte differention molecules of T cells at

prevaccination,

RB51

2wks and 2months post
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3

- - “iCh4
" codl CcD4 .CD
= 7Y 1% I
g . .
5 & ; % 7% £ 22. 4%
g 17.5% 9 t7.7 it
'E} g“ ‘?431 } - ga O oo
R LT o £” g P
BN PIRE TR 'RE 2k

B. T g -"é‘ - . w:,“ 7 o’ 8 .
».TYy y “ < v A% e ) * T2l

15;L!—M‘\‘;Liwﬂ.}?;\& “3 ! _!,;Ll'i:‘-ﬁt—&‘it\t —}") ! FLUMP FLI~He gt -2
@ Prevaccination 2wks post vaccination  2months post vaccination
g = % 3
S cos co8 co8
e i
5 9. 2% b 10. 7% B2, 22.2%
2 3 ~— i £
o 2,‘, §" P l_ §§;, ~
RO AR ST §” % e
o A CIRE 3 IR B
o w g =1 Y D -
et E7 TR T T T8 T £7 - I TRy Canaary cammary M T TR TR T VRS TYREY &
o FLE-HFL -Height -vv? FLEADFL oMo ight =~ ) FEHFLI-Height ——)
[ . . . v s . i
£ Prevaccination 2wks post vaccination’  2months post vaccination

Fig. 3-3. Dot Plot Profiles Bovine Leukocyte Subpopulations

specifically reactive with leukocyte differention molecules of T helper
cells and T cytotoxic/suppresor cells at prevaccination, 2wks and Zmonths

post vaccination with Brucella abortus RB51
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® 7. WY opynt Mo Wi}

A = oy % A oy AF 25F [dWAT MY Y
MHC-Class
Il Expressing| 23.0% 7.5 64.0+11, 0% 31.2%12.1

Cells

Monocytes 4 7Xx1.1 31.0£10, 5%x% 7.6%+2.4

T Cell 32.5+9.4 31.7%11.1 49,5310.0%
T helper 17.5+7.7 17.7%6.0 24,117 1%
T eytotoxic 9.7+4.3 10.7+6.2 25,07, 0%
Suppressor
Significance rate: #%; <0.01 #:,0,05

Z Brucella abortus RB51& o]} % Hojl= MHC-Clacc II expressing
cell& 23,047 5%0]gl oL} oy F 23 FofL} 04,011,052 F7IstATir} 2
A Fol= 31,2412, 1%2 ZHAH

9l ATHFig 3-1). &3] monocytes: 4.7+1.1%00A 31.0+10 5%

nee 4 4
LBE
143
g 4

B}

)
o E

[
=

ate]l 2 F7islgdch T. cell
2709 %ol 49.5+10,0%2 £7}Elo] 23 HEA
ololen

7.0%52 FIMEle 84

T. cytotoxic suppressor’s ®A] 9.7+4. 3%oflx 250+

2L +

e

= AA

&8 vehfo] Mg dxel Figol
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3. ARUYI AE FFeAe =3x8 43

(1) =AF2 3 FA3k: Brucella abortus RBISS A EY ¥, 49
HRAFL2HE AFzolM AQLPY FEAPios AAEY 29 AF
3 olnbg 2 3E] 2]t B abortus biotype 1% Eakitol 10 X 10°2 WEA=
sto] UAFY 2AY Foll PHFTY Fol VAU AE [HsiAd wl
ot 22 AxE M ek

(2) &4 B8

1) 3%y 2L A: Brucella abortus 1119-3& g U=z @

TAT (@ CFT @ Latex Agglutination TestE& atsleld u}l, B, abortus
1119-3 3}-g ©o]83 Arhdyoz oYAFY Ao o A AFE7|tel

AAM 8 NS BHY 4+ AAAT, Dot- ElisaolMmt Fitg iy

filo
¢ -}

2) AEQ A9k o PAFTY 49 WIFE o] Y MM o3
F ¥ 835 TS Z¢ 25 FE AR FAo] BURS AYYF 20
dolle #Y AP G| thE X FHE e WEAAT Adud ¥

3) Po{HAY B4 : LolA dEg FFY F Sl £3] Brucella
Jasto™ W, TAT,

B2 IAE Vel oA edalch

N
i)
ug
X
A
o%
2,
o
ot
oX,
o%
o
=
i

abortus Biotype 1& Z

CFTollA gdo= wh3d 4 ol

rr
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4. I ZeFF2 714 Bt

7}, 24 BelF3o] tidlt SDS-PAGEZ} western blot¥rHeof 2]3F F4d:

0} ATCCollA] Ho¥wre Brucella abortus @35 XU 2] Fel
Brucella spp. ol ti¥t SDS-PAGEE 4=333laiyl B}, Fig. 4.9 B uiel ol
B. abortus®] FR8 whEZUIZLE= 6KD, 10KD, 14KD, 16KD, 18KD, 19KD, 20KD,
21.6KD, 23KD, 26.8KD, 33KD 50KD, 60KD, 70KD, 76KD, 80KD ~12]3 116KD7} 3

duidden, zh Ao ozte] Ajolr} olZol UHE AT

1}, Western Blot ®4  : Brucella abortus 1119-38} 3} gl

-\

28]3 B abortus RB 512 SDS-PAGEStEIw u}, = Ee|dF2 ¥d 24

flo

ekzkdl ti2 A Jelytoen), E£38) B, abortus RBS51%} Fig. 52 Fig. 604 R

fr

Z Aol & vehix gldich

10— 53

§7

15— 4
1w

Fig. 4. SDS-PAGE for the isolated Brucella sp strains in Korea

bl: biotype I strain

1, 2,3, 4, 5,6, 7,8, 9, 10, 11 are strains isolated grow dairy cattle.
S : smooth colong type Brucella.

m : mutant B. abortus strain
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b1 2 3 4 5 8 1 8§ § W 18 s m

Fig. 5. Western blot for the Korean strain and mutant strain using
brucellosis negative serum,
bl: biotype I strain

1, 2,3 4,5 6,7 8 9, 10, 11 are strains isolated grow dairy cattle,
S : smooth colony type Brucella,

m ¢ mutant B. abortus strain

.
é

o

70

55w

2L~

12m 3 L3
G s

b!

)
N

4

.
i.
-

LS r"ﬂz
LA

o
= li}

Fig. 6. Western blot for the Korean strain
brucellosis positive serum
bi: biotype I strain

and mutant strain using

1, 2,3, 4,65 6, 7, 8, 9, 10, 11 are strains isolated grow dairy cattle.
S : smooth colony type Brucella,
m : mutant B abortus strain
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o] SDS-PAGEX} gel-& Western blot®h¥(¥] %5 1997a)o 8 Tatsial
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