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In Korea, bovine tuberculosis (bTB) is a representative zoonotic disease that causes considerable eco-
nomic loss. In determining the positive bTB, the ELISA method for examining the amount of interfer-
on-gamma (IFN-y) is included in Korea’s diagnostic standard method. Recently, commercially available
BIONOTE TB-Feron ELISA Plus (TB-Feron Plus) that detects IFN-y has been introduced. However,
since the scientific basis for the performance is limited, we evaluated performance by comparing it with
the results of another IFN-y ELISA assay kit (BOVIGAM®) certified by Office International des Epi-
zooties. In our research, 42 positive blood samples preliminarily tested with a tuberculin skin test and/or
BOVIGAM®™ and 54 negative blood samples collected from three bTB free farms were subjected to
IFN-y assay using the TB-Feron Plus and the BOVIGAM™, respectively. The result shows that the sensitiv-
ity, specificity and accuracy were 81.0% (34/42), 100% (54/54), 91.7% (88/96) in TB-Feron Plus kit
and 78.6% (33/42), 100% (54/54), 90.6% (87/96) in BOVIGAM®™ kit, respectively. Moreover, the over-
all accordance percentage of the two kits was 99.0% (95/96) and there was almost perfect agreement be-
tween two assays (Kappa=0.977, P<0.0001). Furthermore, additional studies confirmed that elevated lym-
phocyte numbers in blood did not interfere with the results of the TB-Feron Plus kit. And, delayed time
from sampling to culture decreased the optical density (OD) value. Therefore, we concluded that the TB-
Feron Plus kit was not inferior to BOVIGAM"™ in performance. High lymphocyte numbers in blood
did not impact on TB-Feron Plus results, while delayed time before culture interfered with OD value.
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Ao A AHL F2 Mycobacterium bovis (M. bovis) 9] 357] ZYo] FH A=Zoly AF Y ¢
o] ZAYE S o TAYSI= v ARA HYog = AT 755 (Menzies@} Neill, 2000; 7 5, 2010),
Aol o] Ueike AVl At Relk o S il A R oflet g el BaE ge

], 24} E3F gl Aok 9 7hA, Ak 7t

*Corresponding author: Danil Kim, E-mail. danilkim@snu.ac.kr
ORCID https://orcid.org/0000-0002-2426-9122

Copyright © 2020, The Korean Society of Veterinary Service. All Rights Reserved.

98 9 477] 43, 55712 5T Aoz A}
7} H5o1] el Q4-EEAAELE FA] o
At 5, 2010; Olea-Popelka 5, 2016). 19501t} ©]

201



202 20|12 - A - = F) - e

ATA a5 A=A g2 72 380 LRt} &
o190 A efol Al At WEe] €9l B oF 30%7} M
bovis 3.0 (Sung 5, 1997), FTe| A% A B F M
bovisol] 213t ZFFL 0.5~1.5%8F= H17} cHRua-
Domenech 5, 2006). TS T]=9] St H7Lof w=w
njazo| A 1995UEE 20054 744 Aoz HyE
A+ 5 1.4%7F M. bovisel 2Jet A3o] A3l (Hlavsa 5,
2008), San DiegoA|Hof A= oldo]E2] 45%2} <l
9] 6%7F M. bovis©]| 23t ZFF O =2 vt5 % th(Rodwell
5> 2010). o3t QIeFF AYOEA M bovisS] F
84 "ol FollA= 715 ddo] AT BF Al
AP IS A WAL A % BTG A] -
T B4 Histy #Y Hishs JISLTEEAY

A R).

U AoflA & A3 FAS 20009 542504 F
A F7bstth 2 597H2015~2019) Bt 32000+
7Vg ERIE Ao (FESAE 2R, 2020), o]
S7hs 20059 FARE AARS] STHAIY, 2008137
S ZAA} feedback system™ Y, 20098 ©o]& SHS)$-
29] & Ad HXI SiAIgY, 20149 ARRIE HEH
o = H 2016EFE AP TFEAHA 4 A
ArEEA FHBBA AW T ol27HA A= Al
Aol 93t & 243 AE9] 571 Wol=tal ek
(Lee 5, 2010; Ha &, 2018; Ku 5, 2018). o] A=
& 29 282 g5l & Ao A 2% 7% A
oz ARelgon], 241 1719 NS BF £
A A 19629 A2 WA H9, 19643 27}
4ol 4 2% 28 ZRIU] P AR a3}
A E=JE AT (Wee 5, 2010; Ku 5, 2018). =12}
FAF AAE AYE AT T AdHo == A
Aoz de] AFEEI U= FHFH HUiHSHOl
AREEIL Qom, M bovis FH 9@ FHAULS
AbEShHe ST WS HOl AR it ol A
AFEEE DU HEESHES 19533 old tuberculin (OT)S
E]lshy A2 A=A, o]F 1960 =5 heat con-
centrated synthetic medium (HCSM) HSHFH-E, 1970
YXofl= purified protein derivative (PPD) SHFHS
Tdste] @A7HA] AAIE AL JEH(Cho 5, 1999; Kim
5, 2002). @A #d AlPEE JUlHSEHS AEES
O =7 Qlsto] ZAAoA H37tE|o] Qlal, H|&-5-of thsto]
AAE= F714Q AAL o]FojA]A] ¢l Q= A
golH(Ku 5, 2018), B]EF A HA Aol 9
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ot AFAE A, AleAte] =14 B4 7R 5 o
2 ZAI7F Al71E 0] fth(Ha 5, 2018). oof 2016FF-
B =" 7IEAH Al & A AASEA Fo E
BACI A= AuRIEEEHS JlHSHA oA 1%}
ARl Ao s ARESHA SR, A&540® 4 4
glo] W st s7lolA= 27l dmitt HE HAE(
HAEH, ArRIEHE3ANE AAlSte] dEKHo=
2] Al SS9l g 51910, o] 7|7t 53kl
= =574 0]99] 4 0|5 FAAFH(Jang 5, 2020).

AuRlE 282 iy HY nR7R 2 A2
HARES-Z o]&stH, ARRIEHEY A= F=T
¢ ELISAE 33 AFH A4S 49 7| 2Yy=
Stth(Pollock -, 2005). FAHFRIE 252 oS
of v|ste] Z7]of A AH Ao 755l (Vordermeier
5. 2004; Pollock 5, 2005), Y1FE7}t &2 A= &
A o] 9] tE o] F7lA= JUHHESH
o] HEAQl Ador AREEIL SIth(Gormley 5,
2006; Rua-Domenech 5, 2006; Jang 5, 2020). 7=}l
HHE dAls IURHSHEY 53 HAAISIS Al Ad
E0| A UEhdo] 1= 313L(Gormley 5, 2006; Rua-
Domenech 5, 2006; Keck 5, 2018; Jang 5, 2020), &
A39] Ao g mugFHe] vlste] o 7] A
o] gelgo] et FullEHE FANE Aoz 4
23} X171 BOVIGAM® TB kit (Prionics™, Switzland)7}
=] T Wood =, 2001; Cruz =, 2018). BOVIGAM®
TB kit= AM|Al5&X 77]7~(Office International des Epi-
zooties, OIE)ol| Al Ao tjgt ZwiQlE ¥ & HARY
og HQl ¥ AAAHCRE o] F7loA AMEE L
AL H(OIE, 2015), HAF Aol FFZ m[d 4= AUt
I gaEE 8450 B9 ofd AFE AP Eo]
£rtH(Rua-Domenech 5, 2006). U oA HIO|Q - E
AFS] TB-Feron ELISA kit (Bionote, Korea)”| A}-8-5}%] o]
ZulelE B2 FAo] ALEE|olgko ], K TB-Feron
ELISA kito] Al HAF GAE 7kAaskete] HAF AI7HS
@=A]7] TB-Feron ELISA Plus kit (Bionote, Korea)7}
AEA M=oY A 7[EEN P 9 A
ol gt 3oty 2A7} Aol Ugich wabA B
AFolA= MARCE d] AREEILQl= PrionicsA
o] BOVIGAM® TB kite} MEA 7jAE Hlo]o L E
AF9] TB-Feron ELISA Plus kit Afo]9] A=< v &
25}0], TB-Feron ELISA Plus kit2] A A3 A7 E
X A4S Brkskel. #7102 ZulelEHE
Axel Zao] GFE 01 4 U LS Y
HI &, A & ARA HAF HAAZE 5ol gk

=

o
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AEE 53} TB-Feron ELISA Plus kit9] A5 H|w
st

Mz Y
SAZ

20199 6¥HE 12¢ Afolof] HE ¥ AR 42
M} 4 AME 47018 ZSst & 9659 FHE 4]
52 SIGItE ¥ AlRY 7182 APdo] FHFE o
BEEY 2 gorlEE AABOVIGAMY)E Zol
g8 s W E 5 o}lﬁrE}E F/dol e 4
o7 wasgitt ol F AFEHE ¥ AAIsHE W
Hr7t ozt 0481 A7F AL(Wood 5, 1992;
Rua-Domenech -5-, 2006; Sinclair -5, 2016; Jang 5, 2020),
T ATEHES B AF otAE Al A Ad-go] Hd
95.2%°] Btz AFZ2I(Wood 5, 1992)F 1125}
of dAstalon, 2 A YA AlEe HR|_LE
*}ETH AlE otk 54 AEe 28 395G

AZH Al 7HY] EgoA A=RE AHstAt EF
E‘UE%l 7 ArRlgHE A Aol nAe IF
< sholsly| Q5] A FA B = 1S AAF T,
g 2golA E@F 1 T F(EF YnA>5.6x
10uL, n=8, B F= YZL7=9.73x10"/uL)Q] A=
g, & 3 %%Oﬂfﬂ HEH(ES FEF=<5.6x10"
uL, n=8, Wi ¥Z YL 1L=060x107/uL)S] A ZE A
Hotol AAAER ARGl EF "I 39
A2 W= George 529 APZ HIFOE 1.6~5.6%
10/uLE2 A% stAt}h (George 5, 2010). E3F HE
T AF JHA AZHA] AQ8EE At TE FEE9
3= ERIsh] flote] A Fg B W A4 10

1 A Qe EHE AAMEE AREStlon, A
F 1AIZE o], 12417t Z1E] AL 24A]710] A S 7l
A5

0|
N&lﬂ

I —lrl (E ol

HORIEHIZE ZHAL

ZORIEH & HARE 9J519] TB-Feron ELISA Plus
kit?} BOVIGAM® TB kit/} AF259lom, z}zto] A
g2z Zﬂxﬂ}é%‘—lﬂ AgE HAAF 3 T HA]
sttt 94, AE wWiFS st AAF 99 &
AL Futo] ghE FH(BD, USAN] AFT H
24717k o] joll EH|H EHE 24wells A ZH|YE- tray

9] welle] 15 mLA 2%519ch Aojo] B2e 7
wello]] X}=3} 0 & PPD-B, PPD-A, B+ PBSE 100
ulLA FH7}elit}. PPD-B, PPD-A, B+ PBSE= Z+ 7|
EoA AlZE= AR HE A A5 A= &
o] H7He AE2 37°Co] QlFH|olE|of| A 16~244]
ZFugF 3 500 g 1027 AR st HHSE B4
AT HAAF AZPA] —20°Co| A Hytsto] Z47+o]
Ao AHgStt ZF 7| Ew A F& EY|0lEf
AR JAIAA 4 AAE 5500 AR §HE &
71 A1} 305 WS F Optical Density (OD, =74 o4+
450 nm, FZ 4 620 nm)S =74 5+9 0 (Enspire”,
PerkinElmer, US), o] I3 & BOVIGAM® TB kit=
HAAAY 25 A @4 JAHS E55t= 1= A
Aok S B 7122 ARANA ASEHHE PPD-
B29] OD %3} PBS9] OD Zre] x}ole} PPD-BS] OD
%2 PPD-AS] OD g£eo] Zpo|7} 5Alof 0.1 o432l 73
L2 51931, PPD-BS] OD %3 PPD-AS] OD #H9] Af
o9} PPD-BS] OD 3t} PBSS] OD 19| #jo] % &t
ST 0.1 gkl A9 S402 WA kel
E]¥| & ZAMA TB-Feron ELISA Plus®} BOVIGAM™
9] inter-assay ¥©] A4 (Coefficients of Variability, CV)
= Z+7Z} 6.46% 13.30%°]3) 1L, intra-assayS] HHo| A4
= 7247} 6.94%, 7.96%ACHTable 1).

7} X|7o| gt TB-Feron ELISA Plus kit2} BOVIGAMO
TB kit9] AW Ad A7= o] 83lo] WgLE, Eolx,
REES Felgon £ A =g e B

Table 1. The results of inter- and intra-assay coefficients of vari-

ability (CV)

Intra-assay

Inter-assay (n=10) (n=30)

MeanODvalue SD CV% CV%

TB-Feron ELISA Plus
Positive control 0.043 0.002 3.96 6.94
Negative control 2.462 0.221 8.96
Mean CV 6.46
BOVIGAM®” TB
Positive control 0.019 0.003 17.59 7.96
Negative control 1.320 0.119 9.01
Mean CV 13.30

Inter-assay was conducted three times with each positive control and
negative control samples (n=10), and intra-assay was conducted
duplicate with random samples (n=30).
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ol7] Yol Youden’s indexE AREsFRATE E3E F+ 2
o 71EQ] AW A A3 BluE fiste] YA &S &
Q15}9 1, Cohen’s Kappa EAHS F5to] XS
spolsteir.

SAAe|

Agel 27 Agom, AnT 7 BE = At
o] OD gkl Hivt 554 d5= fIsto] BlZs &4
Q] Mann-Whitney U AZ& AM83t9oH, 3F Aoty

o] A8 & HAY7A| AAH AZH<1 h, 24 h)o]|
W2 OD Ftel vlwE foiA H|ES FAQI wilcox
signed-rank 747%-& 0|85}t ESH Pearson correla-
tion testE 3}01 ZHH 9] PPD-B, PPD-A, PBS
OD gtoll thgh A 74]‘—2' gelstith 99 2= &

AAYE QI5te] S version 25.0 (SPSS, USA)Z &
1o AHEH 9,1‘:}-

uX

o}

LA YHEY E gollE ] osto] o
How wad oF 2 U 49 T
of ti3lo] TB-Feron ELISA Plus kit®} BOVIGAM®
TB kitE AREst] HARE AAISE 23}, TB-Feron
ELISA Plus kit®] W7 EE 81.0%, E0]EXx 100%, 7
sl 91.7%%2 Uehdon], BOVIGAM® TB kito]
NAELE 78.6%, EO0|EE 100%, FTEL 90.6%Z
e THTable 2). XIH7|EQ] Aotk H7iE gt
Youden’s Index:= Z}Z+ TB-Feron ELISA Plus kit=
0.810, BOVIGAM® TB kit=0.786% L}EFc}.

TB-Feron ELISA Plus kit?} BOVIGAM® TB kit

8 9719 4 3 VAl BEAA Aol
31 99 O%«] XSS BHHOH, Cohen’s Kappa
= g Lo Ay} Kappa—O 977 (P<0.0001)% # 9]
g U S ekt 27180E 24 7|9
PPD-B OD %, PPD-A OD %} 9@ PBS OD Zrof djjst
AA A5 A3}, PPD-BE r=0.949 (P<0.001), PPD-
AL 1=0.902 (P<0.001), PBS= 1=0.363 (P<0.001)&
PPD-BS} PPD-AC|A =2 A AAE ERlstAth
ZRlE| s Eo] Yol A Rulsh HolH Zekst
01 2 lymphoeyte”} A} 422](1.6~5.6x10°/uL, George
5, 2010020 =4 Ueue 49 24 AES
£:|7‘>5'6X10 /uL, n=8)2} FA} et =2 Ho}h A
U g ges 28 4 AA(EF YL ex
10°/uL, n=8)°l| thato] TB-Feron ELISA Plus kit 7t
ulQlE|HE AAFS AA|SE 5] PPD-B, PPD-A, PBSS]
OD =2 Wt th(Fig. 1). = 2] OD Fhoj Higt

X
ot f

0-10= mm High Lymphocyte
= Control
0.08
£
S
g 0.06
[
=2
S 0.04+
[a)
(o]
0.02+ i |
0.00- . . r
PPD-B PPD-A PBS

Antigen Type

Fig. 1. Comparison of Mean OD values between tuberculosis neg-
ative samples with high lymphocyte numbers in blood (>5.6x10*/pL,
n=8) and control (<5.6x10°/jL, n=8).

Table 2. Results of the two interferon-gamma assay kits (TB-Feron ELISA Plus and BOVIGAM® TB), and the sensitivity (Sn), specificity (Sp)

and accuracy (Acc) of results

Samples (n=96)

Sn Sp Acc
Positive Negative Total
TB-Feron ELISA Plus 81.0% 100.0% 91.7%
Positive 34 0 34
Negative 8 54 62
Total 42 54
BOVIGAM® TB 78.6% 100.0% 90.6%
Positive 33 0 33
Negative 9 54 63
Total 42 54
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0.25
-~ PPD-B
E 0.20- = PPD-A
c
S -+ PBS
S 0.15-
g
< 0.10-
>
a
O 0.05-
0.00 T T .
<1h 12h 24h

Time

Fig. 2. Mean OD values of tuberculosis negative samples (n=10) de-
pending on delayed time after blood collection before culture (under 1
h and at 12 and 24 h) by using TB-feron ELISA Plus kit.

5574 HS= §I5t°] Mann-Whitney U A& AHA
3t 43 = A 7= PPD-B (Z=—0.897, P>0.05),
PPD-A (Z=—0.210, P>0.05), PBS (Z=—0.371, P>0.05)
o] OD #olA BAZFC=E {2t Zpol7F YehtA]
ottt wEtA = HH9] OD o= Zpol7t gla=
AT 5= Aom, 23 34 Al=o] tisto] AAlE
At =0 = Y AR Ad 2t
o FIFE HA A Aokt
g T AFA HAF HAZHA] A8 FH A7
W= TB-Feron ELISA Plus kit ZHRIEHE #HALS]
OD g2 H|wst7] 95t F 10579 29 5429
tiste] ZE 1AIZE oldf, 12A17F B 2447 A &
S A|ZSEal TB-Feron ELISA Plus kit® HARS
Aol AY A3 AE & A A7pR 9 Azt
o] x| W} PPD-B (<1 h=0.115, 12 h=0.0452, 24
h=0.0293), PPD-A (<1 h=0.115, 12 h=0.0452, 24 h=
0.0293), PBSQ] B OD o] 7435 chFig. 2). T
3t wilcox signed-rank A% A3} HE & A7 oY
of & A& AAIRt OD g3} H|wsto], E &
24A7F A3t & A A2 g AAIRE 239 OD g2
PPD-B (Z=—2.805, P=0.05)2} PPD-A (Z=—2.803, P=0.05)
oA Foulgt AAE Hols ACE YEHoy, 4
8 A Al=o] Histo] AAlE A e A= 25
=422 Yeh g o= JFE mIA A L%
o},

of SEA|qk, th<=9] iAo Tt A& H|-8H, A7t
A, 7% SHOA A|gHH o]tk Ryan 5, 2000; Cruz
S, 2018). WA 2 AdoA = FHFH U HF
4 ZuRIEH & HARE o] 85192 1 & 5 of
et gAdo] et g JRAlOl g AW e
E°| o 95.2%0] Gett= A+ZIH(Wood 5, 1992)
£ 15t F 7HA] "AARE S stuEte Aol v
et ZiAo] disto] A JRAIE B shal O S
T AR ARSI o] AAIRE A4 TB-
Feron ELISA Plus kit2} BOVIGAM® TB kit 5%
9] IZFE(TB-Feron ELISA Plus kit 81.0%; BOVIGAM®
TB kit 78.6%)2} =& E0] % (TB-Feron ELISA Plus kit
100%; BOVIGAM™ TB kit 100%)E 0% 9lc}. TB-
Feron ELISA Plus kit9] o|2]gt Zit= o] ¥l
TB-Feron ELISA kit2 AA|E W7 (81.7%, 95%Cl=
74.7~88.6%) E E0]%(99.5%, 95%CI=98.9~100%)2}
719] ARt Aol H(Jang 5 2020), BOVIGAM” TB
kit2 AAE o8] dFoA Kol YIZHE BH(84.6%,
95%CI=73.0~95.5%) 20} Tha W11, Eol% B7H97.4%,
95%CI=87.5~99.6%)H c} Th4 =2 ZIo]thOIE, 2015).

£ d4=9 2t 2 Ao v E 9 Eolk A}
ol= AdZie] JFS v ¢ Q= HE o7 84
b £AshE, 2t Ak A By e 7)Eo
OD o] AR&-=917] W&ol Bk th(Rua-Domenech
£ 2006; OIE, 2015). @A oA AA = Test
and slaughter o] 9lo] Ad P 27| Hdho]
83 g stH(Alvarez 5, 2012), =2 Y EY
Aol 79} F 7|EQ] WIZE v A] TB-Feron
ELISA Plus kit (81.0%)= BOVIGAM® TB kit(78.6%)
of vt tha &2 UAEE YERHoH, ol wizt
= 2904 BOVIGAM" TB kite} 5UsAY o &
< 452 7KIHa & 4 Sl

TB-Feron ELISA Plus kit®} BOVIGAM® TB kit 7}
o] A7tE vlwahd F 96719 AE F & 1749 AE
oM B3t Aolsh WAL F FEL 99.0%]
AX S L on, ol AZAIA AAIGE 95.3%
o A& Hr} L9} F YIE 1 AN S s
71 YJgte] FH] FuARE =43 AIKKappa=
0.977)= BOVIGAM® TB kit®} Tb-Feron kito] 4] A}
Zpol 7t A9 Yl Yt F 7|EQ] A3t o]Qfq
WEo| Tjst 7+ 7]E9] PPD-B @ PPD-A2] OD %t #
AE &Rlst7] Yoto] oA HE5S AAIRE 23,
MEo] it F 7|E Z7Z+9] OD gk 73eh o A4
TA7} P22 HolZETHPPD-B, 1=0.949 (P<0.001);
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. 71Ctol
[=) o
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Lok

PPD-A, r=0.902 (P<0.001)}. BOVIGAM® TB kit 3]
=08 AH8ete ArRRIgHE A7 7|EE(Cruz 5,
2018), OIEO|A] %591 ®/IQkal, AofA THAE 84.6%
(95%CI=73.0~95.5%), O] 97.4% (95%CI=87.5~99.6)
£ 7Y, &, v, EHE, f98 5 o8 37t
o4 AelER qTHE gurol AgEnslt
(Wood@} Jones, 2001; Gormley, 2006; Shin 5, 2011; OIE,
2015). 2 Ago|AL ZQlE BOVIGAM® TB kite}
TB-Feron ELISA Plus kite] Z3} 2 OD Zt9] v E
ot =2 ¢X& 4 OD 9] e o 4HA
£ SIskla, oj2gt AE Hig o R feje & X
o 71EQ] Asole A Aol7t glvtal AEA| U

ArRIg H &S ©]-&3F ELISA X2 4 A=
o thste] THZF7L BAdsks AuRleEHEe] A
A S4S 7|2 92 st low, sujiHAR] I} uf
A2 M bovis©l] Tt 9] AlZd WY v
AR Bl= A o|th(Wood 5, 1990; Wood2} Jones, 2001;
Rua-Domenech, 2006). wekA A T a9 ¥
A4 o e AuielEHE Addxe] 7ol yE
g 4= 9tk o]9} #EHske] B. Chaleston 52 ]9
M. bovis bacilli Calmette-Guérin (bcg) HHAIS HESt
A FmZ19] 7|5 A3BFA|7]+= non-cytopatho-
genic Bovine viral diarrhea virusS ZFFA]A ZolelE
HE 3449 AstE &lstY A (Charleston 5, 2001),
Doherty 5 FAIMASEZA HAE T2 404
PPDof| T3t FAuRRIEEE A4 AstE &elstalth
(Doherty 5, 1995). 919] AFE 0|0 HAT A
stof] thgt AmilEEHE B89 A4 I A7t E
2 A7 HAJAL, AR Aol e 7R E ERIES
O }(Rua-Domenech 5, 2006), @% HIZIo] $%]9t
e e WAL Watel deixl vt ot
(OIE, 2015). wetA & AYoA= F T+ 3
7t AESIRG S7FA(EF BT >5.6x107uL)
Aof| tj5}o] TB-Feron ELISA PlusZ Z0RIE|HE 4
A2 AR 2718 2% YEP SAE kel
HHE g0l dF= mAA g2 RIS ©f
23 A= 29 A iAol Higt Bt o] FoiA]
A gdth= SAEE AR S7HE €5 " 5
A ArRIEHE AAe] Aafo] JF& 1A= &
Ao A HiAE ZAZE 2 5 UHh & FIA|L o]
ote oAM= EF TEHZ9] vjE 89 ofy
AdiAQl 9] F77F ¢ A U=dl(Blagitz 5, 2017),
S uzEtollA 20039 A=A o2 HAAIE AR W2
Y & 49] bovine leukemia virus (BLV)S] &A| FAE

N
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o] H 54.2%F 2 ™H(Suh 5, 2003), 2007 A& JAk
A9 89.6% (Chu 5, 2007), 20128 7] BE X 76.3%
9] AAofA BLV A FAHEZ SRI5HAH(Jung 5,
2012). E3F 20170 AAIE AoA= oA Y
BLV @A FAHEE Bt 102%= SRIFC=H A
Bt oyt RRTMA] & [IAIAZE THAS 1SS
gl & 4 AtHKim 5, 2017). WEhA] o AFLE
Boto] ERIgt S EF "I A9 AmielH
HE Al Zdxele] vldSE Sote] Iuol vk
S A= & FIA|LO o|ghH Ao Higt FmkRIE
HE HAAREY AFEE ERIT 5 ASoh

AE T N 7R A A" AZR FuilE |
E AEHY Ao T2 vE 5 U= 84 F T
Lo|thBuddle -5, 2009). & ¥ HjF7HA| AlTto] A
Aol WE OD 3o FAE Qlsto] 2 AAH
AT A F7EA] Q] AIZE 7HE-2 8AITE o] W7}
A= O (Rothel 5, 1992), Ryan 59| AtoflA 2
I} 4 7]%E bovine OD-avian OD>0.12 A4 WS
o, HE & 20~28A|17F o] FH wijeF Ao} 8AI7t
oA 12417k o|Hj 9] HiF Adt= A HEA Y
uF8tHRyan S, 2000). 3125+ BOVIGAM® TB kit
AR&RE Gormley 5-9] AtollAl A & 8AI7HT} 244]
b AERA EH vjRE AASHEZ W OD 4ol &
o Fa 2 Al AR MEe gelskla, A
A HjS7HA] A AA] IE T 7] A Y
R4S AASFATHGormley 5, 2004). o] Ao
A F 1050] tisto] HE 3 1AZF o|Wf, HE F 12
AZEE A 3 24470 B RS AARE o
TB-Feron ELISA Plus kit AAFS AA|519S o, A
T HF7HA] AlZto] A AHo| wet OD el #Hart
Uehgtow, HE & 1A7F o|Hjo] Ed w3 AA|
2t OD toll ®|5ho] 24417 Sof AAJg OD #h2 tf
= 20~30%8 =9 OD ¢ HERH & AddoA=
= A EHE o]&sto] A7 23
ol dF2 gle, oD glo] W 7]&e +45H
U= T AR FF OD 3o F4E g At
HIlE 7Fsd Ao g wuHET. TB-Feron Plus kits
AR AALY] S AR AT 24417 ool Hj
F= AAS AS A5k 9oy, o Attt A3
27] {5t HE & AFtol| w2t Ay B 7129
Aol Qs olE It F714Ql A7 28
st ekETh

4 Aol AdE Z710l= AlE vz WYof g
3 AulIgHE Ay ¥hgo] Yehutal oy 7k

lo X

fe r

NN

e o
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[ )

= FEshHe fudSHols W&ol YEYA] 97
o Zof, AuRlEEHE 482 SlidAES & 2
SHo] z7] Ago] 7Bssitkn &e F th(Vordermeier
S, 2004; Pollock 5, 2005). o]&gt ¥F-2-9] X7t A}o]
ol ofetal = 71A] WS WY sto] ANAL T,
Ay Aghgo] koHiths olg) A7} 9o (Wood
=, 1992; Rua-Domenech &, 2006; Sinclair 5, 2016;
Jang 5, 2020), &L TB-Feron ELISA kit = w1
9 Uil SHe B3 AR 29 AFolA |
ALk 94.5% (m=9)E ZRI= Y t(Jang 5, 2020). &
A et FUolA ARSEIL Sl S 1270
olFe] a4 A AHHAY ZIEAI SolEe AF
127H 2] O]Ac]-_,] A o E ﬁoﬂtﬂ 7—1/\]-1:HA]- AT X]}H ]—
o FHAY o AR RS AASHL, BRA| F
Hid w3 B agstod %Hj} I8 ¥ 282 AAlstaL
UthEEY 9 B HAHAIQF, 2019). At
AHHEHS BHxA $HOE AR e YEks
= gEA FHode WY FA4d HArelEEE
AAro] FHFH WEAARY F55HA ARSI
UL, 2014 FE 2016\ 7HA] Wil -2 LAY o]
o] = F7HNA ARSEE 308 70| TB-Feron
ELISA kito]] &Jste] HAL H= 5 ARRIEEE A
Hol oA 8= F7HEIL Slth(Jang 5, 2020).
S7He ArRRIEEE AAPHS] =80 930 AEA
7= TB-Feron ELISA Plus kit AJ=of st o
L TB-Feron ELISA Plus kit?} BOVIGAM® TB
kit9] =2 AA&(99%)= It Ao S7Hd €
T HIET A= FuRIEHE FAF Ao FFE
o) x| x| S-S 3}0IstO Z 44, TB-Feron ELISA Plus
kite] A5 AZS5t3h 18y TB-Feron ELISA Plus
kits ARERF AdolA HE & AE wiF 7NAI7HA
A A AlZto] @& OD #9] #FAVF & £o & yet
= SRIste] HE F HITHA ARE AZFG OD
ol gk S=7H4Ql A7 B asitial AR E

X

=2
(==

B AR & 2 PP 250 949 S

of ti3lo] TB-Feron ELISA Plus kit®} BOVIGAM®
TB kit AMg3to] AvllE e AALS AN ATt
U4z, Eo|k, AT 7} Z+ZF TB-Feron Plus kito]| A
81.0% (34/42), 100% (54/54), 91.7% (88/96), BOVIGAM™
TB kitoll 4] 78.6% (33/42), 100% (54/54), 90.6% (87/96)

2 Yehgon = 7|E 7+ A7to] A&
96), Y2 = (Kappa)e 0.977% UERGT
919 A Ao wet F 7|E Afo]9f 5 Aol

-2 99.0% (95/

7} glee Fstgon, o A8 A
A 8% Be WLT SXo AuIHuE AAdT
o HATAS FAToRA Fjo] AANYL &
R ol Tt rtel e URATe] 41
H4e Fstect £ AP T Fol AHe7A )
Azbo] A Age] W OD 79 AAT Ao 2H
BRI AAH A7) W2 A By 7|5
sto] Bange SIS
2Atel 2

AIES %‘—%%ﬁ&%ﬁ—fﬂ AYos =iz
S5 AU A
%(FMI B3 320005-4).
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