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Abstract : The present study was undertaken to develop the kit for indirect immunofluo-
rescence antibody test(IFAT) and to investigate the prevalence of N caninum in cattle and dogs
in Korea. The neo-antigen kit of IFAT developed in our laboratory was proved diagnostic efficacy
by compared with the kit of veterinary medical reserch and development(VMRD). A survey of N
caninum infections among cow and dogs in elevn areas of southern part of country was
performed using a IFAT. The infection rate of 190 nationwide cattle was 8.4%(16/190) but was
75%(45/60) at P area in Chunnam province where the cattle showed the abortion repeatedly. Any
of the dogs was not N caninum -positive in the Kangwon and Kyonggi areas.
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g Og 7S 22 P H ) N caninum 22 HEEY
. 2% uZN N caninum o] B} E GRS A
Algt A, 195733 RE ofu] o AoA EAYP
Aoz #olygd o’ 1988\ Dubey et al " o] & 2+
GAOZEE N caninum ©) Hz 2R nE gl

N caninum ¢ 882 AN F3] #HEHA @
gom, tit 4552 S FETFE o FhZetan
o Y RLE 2EH3 Jod, YEFF tachyzoite
o} tissue cysttho] WEZ Aol FHF F&HFE ¥
A= Fpo”.

1991 w3 A EYolFelMe N caninum & F-%
FARES F8 AAAE Q9AEG™ 2 F N caninumz}
FEA Y FAMEE Ad3t7] ARSI, 1 5 o
U &, New Zealand', Mexico', Canada® 18] South
Africa’ | A ¢ fate] F4 o2 94 HIHY
t}. ol gkzko) N caninume A E@oM F$ FAE
o 8 AIAZ WS- FRAHY, Yl ME Bagl
A7t o] FeiAn St 2y Sl E HE7RA
S N caninum o] 3 Q77 28 27942 gyt
A7t Baste] B3 Ay Fo] A HH o))

N caninum?] X &+& HEE 94 AL vy &
%, 2% &4 d kg (Polymerase Chain Reaction, PCR)",
E 2998 A AP (Enzyme-Linked Immunosorbent Assay,
ELISA)?, 7+ 3 %%} 4 A} (Indirect immunofluorescence
antibody test, IFAT)”, H ¢ 22| & A (Immunohistological
staining techniques)” o] o] 51 gtk o] oA 2t
HYFEADAEE Bojyo] 1 AAAANE & F
Aote A fEe Bol AHeH 2 e Fdy o

olof B Mg ol & IFATS E5+ N caninum 9] 93
A Ay st YA N caninum o] o) g
A7 24 AAlE

M= ¥ oy

BAHUET £ Al AHEE N caninum 2 7|3 Agri-
cultural research service(ARS)2] J.P. Dubey2HE] NC-1
straing & Yot AHg-at it

&uioll AFRE HEF : ATCC No. CRL 1586%]
Affica green monkey kidney(Vero) cell& A}-&3}ic}. 7| &
¥} = Minimum Essential Medium Alpha Medium(e-MEM,
Gibco) 2.2 3} 12, ¥]53HA|Z] 5% Fetal bovine serum(FBS,

Gibco)# 100U/ml Penicillin, 40pg/ml Streptomycing & 7}
At X FE 95% F719 5% CO, & FFF 37T
incubatorof| A} st o, wWUd AME7 70~80%2
monolayerg A8 HE o ¥ Aol AHEs G

HE 34 4% AdiAle 71222 a-MEM9]
H]53}A17] 3% FBS, 2mM L-glutamine, 40pg/ml Strep-
tomycin, 100U/ml Penicillin, 1 X MEM amino acids solution
(Gibco), 1 X MEM non-essential amino acids solution(Gibeo),
1XMEM vitamin solution(Gibco)Z 3715} 7.5% NaHCO,
£ AsslY pH 74~7.58 ZAsho ALL3HTE 4%
10°7) 2] NC-1 tachyzoiteZ 70~80% monolayer7} &A%
Vero cellell H£% £ 37T, 5% CO,, incubatoro]) A] uj %
3¢l

H&E eoEel gFd 4F0] S 40~50%
7t AZwo g FEA] W YH XS tachyzoiteE scraping
&t centrifuge tubedl] A &%t} o] & 23-gauge FA}H7
2 back and forth 3t] AEE IFAAIAH ALy &)
3t 93& FHAHT ]2 4T, 200xgE SE AHE
2] 8k th-& tachyzoiter} ¥ 3ty A2 o4& 335l 2000xg
2 108 dAsAT. 4398 AAT T pelleted ta-
chyzoiteE Hank's balanced salts solution(HBSS, Sigma)S.
E ARFAA A% 598 wHoR 33 94, AFe
At AH 5 4%5E& PBSo| AHFFA1A 3pm membrane
filter= < 3}3le] FUstA YAstsich Pelleted tachyzoite
Z PBSY] B-4A1A hemocytometerS 0], 3x10%ml &
2 Ao g ALgegioh

A MM =B 83 NC-1 tachyzoite S E 7)ol v}
Y 4x10708 FEGh A% 2x107)9) tachyzoite
g Ad FFSAL, 2 F 109 2422 1x10749
tachyzoite & 23] 7} s H F3qrh Hx HF 304 ¥
Aol [FA testZ ZAHA7ME SHG F FYYPo R
AHg-3k ot

gAZH|Q IFAT kit HE : 439 ¢FEdA9
FYstA 443 % PBSE HHA17 hemocytometerS
o] §3ted 3x10°ml FU& Mt

FHH FYE 12-well multispot slide Z}z}9] welloj]
3x10%mle] 3¢S 108 BFate] Ao AR
k. A2 slide® 443 cold acetonesl] 1087 T A
21 F Az foil2 A8 70T B, A A0
o Aol AH8-3 %t

HYE IFATE 784 HA: & 5079 o ¥ &
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B AgoA 24§ IFAT kits} u] = Veterinary medical
research and development(VMRD) kitE F¢)3te 53
274% A& 9 2] IFA testE HA AT 10T
H@s o] QlE IFAT kitS Ao} A&dA 2247 o
&, A AT HEFEAL M EH 2 seum
diluting buffer(Na,HPO, 1.19gm, NaH,PO, 0.22gm, NaCl
8.55gm, bovine serum albumin 10.0mg/l, pH 7.2)& ©]71 3]
A3t Z+ welld 20p1¥ &5 F 37T A 3027 W
Al 7o}, dk¢ & FA rinse buffer(Na,CO; 2.85gm, NaHCO;
8.4gm, NaCl 2.125gm/l, pH 9.0)2 1082+ AH & the,
fluorescein-labeled goat anti-bovine IgGE 1:802.2 3|4
gt 2+ welld] 20p 258 F FUsHA HEA R B
< ¥ AA A c}2 mounting buffer 3t} EF& |7
2 gAsgch ¥ FAuE 1:200 ol el FFE
wa $4oz BRsh

OFIHBAIY : AF FAJt ZAE AT Ay
2 219054 HHEA QS FAM] ASHE A BF
548 A4std 4zt & 3058 ¥ FAARR
A Agd g At ZEA G FEHLA HEE
AU 13059 A7) ALY B 12058 HP3
of FAABRAM JFd AU

42

Table 2. Infection rate of Neospora caninum in Korea by IFA test

43 neo-antigen kite] R84 #Z : £ AHlA
A FEA Y IFA titers 1:3,20001%1 00, A%
IFAT kite] #8&4& ZAF3t7] 98] »l= VMRD kitd}
2 A A ki) 2838 H gl FAlsY
Table 13 #& A#HE Ut AFYARE £4
317] 913 kappa valueE o] &, 4¥ZFE vL AT
v}, ZA 8 kite} v]= VMRD kit7}hol] 0.8962] kappa value
£ Yreh QA th(Table 1).

Table 1. Analysis of reproducibility by kappa value

VMRD Kit
Analysis Total
Positive Negative
Positive 36(a) 0(b) 36(P,)
Negative 2(c) 12(d) 14(q1)
Total 38(P,) 12(qy) 50

Kappa value : K= 2(AD-BC)/py q2+p2 q1 = 0.896.

I Ay A2t TA: G oA HYG A
190%-¢ tf 3k IFAT A 43 1905F 84 & 1:
100 o) 4 35, 1:2000) 4 5%, 1:4009] A 3%, 1: 800 o]
Aol A 8% 7+ FA S e EF FAuj& 1:200
ol 4l A H4g Eld f o T By, 190FF
16571 FAH o2 BAH ] 84%9) A &L Yehygt
(Table 2).

Surveyed districts No. of Ab Titer Posit Positive
(country or dy)  examined 159 1:200 1:400 1:800 o race(%)
Kangwon 20 - 1 - 1 2 10
Chungbuk 20 1 2 1 - 3 15
Chungnam 20 - 2 - 1 3 15
Chonnam 20 - - - - - -
Chonbuk 20 - - - - - -
Kyonggi 20 - - 1 2 2 10
Inchon 10 - - - 4 4 40
Kyongnam 20 - - - - - -
Pusan 10 1 2 2 20
Kyongbuk 20 - - ~ - - -
Taegu 10 - - - - - -
Total 190 3 5 - 3 8 16 84
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Table 3. Antibody positive rate of Neospora caninum in two farms in Chunnam province by IFA test

No. of Ab Titer
Farm cxan;inc d Positive Positive rate(%)
1:100 1:200 1:400 1:800
A 30 - 4 8 14 26 87
B 30 1 2 11 6 19 63
Total 60 1 6 19 20 45 75
Table 4. Antibody positive rate of Neospora caninum in Kyonggi province dog by IFA test
Ab Titer
deu;’zigd XNO'. chd Positive Positive rate(%)
examiny 1:100 1:200 1:400 1:800
Kangwon 130 - - - - 0 0
Kyonggi 120 - - - - 0 0
Total 250 - - - - 0 0

FA X| 9| BHIE EAL : N caninum FF o o &
fFARol iR s HAsE AdA G A B FEF
9 &, 2 3072 YARAE B AZHLE 305FF 265
7k BEZRL 30%F 11571 ¢4€ dehdo 47 87%
% 63%9) A FH&E JEREIATE EF F60(45/60)
FF AN 1:2000] A 455, 1:400 o] 4ol
A 39F, 1:800 ool A 2057F F4d& YERHol 75%
o] g FAE&E HArh(Table 3).

THollA el EHM7E XAl : FAAGY FEHL
& AUA 13059 A71% PAY Ao A 120F0)
W A7 2AE S 25 S4S YER A TH(Table 4).

I @

N caninum tachyzoite= 7}9 ¥ FE 9 axon, schuwann
cell, neuron, ependymal cell, retinal cell, astrocyte 59 4
BAE, dAAE, Aot Y, dAWIHAE, AT
X 2 ZHE 59 AZAGAST tissue cystE
u, 4, gu’iy 2o 2HoA BAHDE Aeat]
A gro] Wol HHetm AAFHAL shed Aol
L7590 & Ao M 3 EFEAAAEE AA 3
12} [FAT kitg 233kt A4 & kitd] r84E& 45
gt7] flste] ©vls VMRD kits} B AgelAM A
FAT kits] % 5059 94€ 22 Agaho] vm 4}

3t BHYAE FAA] I8 0 F AME-E = kappa
valued] AL 075 o]Ato]d YA & o}F FL(excellent),
045 o] 0.75 v]gte]® YR &E FL(fair or good), 0.45
Uk AAE R E(poor) o2 BAHIE 4 SHHEA
5079 HAYAE $4Z2F A& 1:200 o4
o} A kappa value7} 0.896 .2 e} o}F £ dX &
g Atk g E A A, A9 YL
AR OE AT Jddo] 7h5d Ao 7Y
o} ololl AFAHE 42l Neospora A 7}E ZA
3 A7) 83%9 YAE&S YEIUATE o) N caninum
A& ok A7A HAgkoy FA Fited 7
dsol e AR HUT F U =8 A FY
Frabde]l A&HE A B 7539 A9 @47 ZAHE
3 242} 87%, 63%9) LA EE HAeH, F75%9 T4
£& Uehfol(Table 3) A=A 8 &A Y& 83%
wate] B 25E & 5 AT o9 Neosporad] ¢
gHE ALY B g Edd 4 AT AEE A
204 $98 A0 13059 27)E PA
12079 #A47} 2243 25 $4& JE

Ao 2 $-guet 7fol A Neoapora G5 & &
A%+ AU ol& ZAA o] F1 FAEFE H o

ZALEte] £ Fazt Aoy 3 A ¢ Neos-
poracl &% Fa= obA A FAF F YA o] 2H
U & AHSE 9] A9 Neosporao] 9§ 3)8]7} 2l

=

2 18 18 o
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Ao I SFHHxEY AL, AN T B =
A ol AfdA FAEA fgens gog HE
B A7t 8 7H 3 gtk

4 B

A EFLAYFATIE Lt N caninum &) 83
tHAYYY o] &5 Fu 117 A 7HEA 9
A7t 2ALE AR B e 22 2HE 93
.

1. A} &3k IFAT kits} o] = VMRD kitE IFATE 4 A3
AAEHE o nEH st B4 A Eo Foi40] 9l
& g

2.2 117 AY Y A 19059 g N caninum 3} A
7 ZAMA T 8.4%(16/190)9] 44 & & YrEbUiRLTh

3. frAMto] wHEE o] Jojuhe B 7] PAH Y 4 60F
o W§ N caninum A7} ZAA 3 75%(45/60)2) &2
%44&S YEhfo] Neosporao) 9@ HE AT +
A

4. A7 9 Y E N 7 2505 )3 N caninum
g7} Z2A A FANEE et E A BAE
glof AdM e Jae 53] F& Aoz Azdrt
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