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Prevalence of paratuberculosis of dairy cattle in Kangwon area
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Abstract : The purpose of this study was to conduct diagnosis of bovine paratuberculosis in Kangwon
area. Blood samples were collected from 2,261 dairy cows of 162 herds, and the ELISA and
immunoblotting using recombinant 34KDa protein of M. paratuberculosis were conducted. The feces
collected from dairy cows were cultured on HEY medium with mycobactin-J and PCR was conducted with
washing solution of medium 4 weeks after culture. The ELISA had sensitivity of 83.3% and specificity of
96.7%. And the immunoblotting had sensitivity of 83.3% and specificity of 100%. Of the 2,261 dairy cows,
371 cows(16.4%) were positive in ELISA and 75 cows(3.3%) were positive in immunoblotting. And of the
162 herds, 109 herds(67.3%) had an apparent paratuberculosis prevalence by ELISA and 40 herds(24.7%)
by immunoblotting. The geographic distribution of herds with paratuberculosis was not uniform. Of the 241
feces samples including 110 feces from ELISA positive cow, 9 feces were positive in culture and PCR.
PCR was able to detect the growth of M. paratuberculosis as early as 4 weeks of culture.

Key words : Bovine paratuberculosis, recombinant 34KDa protein, diagnosis, Kangwon area.
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Fig 1. Receiver operating characteristic curve for results of
an ELISA to determine paratuberculosis in cattle. Data
represents results of testing blood samples from 30
paratuberculosis-positive  cattle and 30 paratuberculosis-
negative cattle. EV% = ELISA value percentage of the
optical density of a positive control sample.
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5~37TCelA 18~24A17F Fot wkdtadch 10TA
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pg vancomycin¥} 100ug nalidixic acid -2 HEA|A,
35~37CollA a7 W S viksick w9 w S
A A|(amphotericin,  vancomycin,  Nalidixic  acid)<}
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oA 18&7e] AL 353] wiEsl FFA7 &, AT
Aoz 12T 158 Bt RREAIFTE PCR AHE2
2% agarose geldlA H7)9F5LS A5}l ethidium
bromide(10pg/ml) -9 02 3057+ H45}e] UV- trans-
illuminatoroi| 4] 213}t
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A} 23} 34KDag] C-terminal YA rC34P)S oz
ARES @HshY ko] Rz el SolmE T3] 9
sted, vl BF o AT 54 H S ARESh
T3k ROC curveZHE 7F 33 cutoff point= A]
EV% = 5002 AR} thFig 1). ©] cutoff pointol|A] Al
e g A 3070 F 2570 @A o] rC34PE o
2 AFE3F ELISAYA %AS Ho] 833%9 Wg=ES
ERAATE gk Al 54 E3 3070 F i &
Ho| PPNk BYom 207 PHo] SN S B
o] 96.7%2] Eo]=E H $THTable 1).

Table 1. Sensitivity and specificity of ELISA using rC34P

Culture positive Culture negative

ELISA reaction

sera* sera*
Positive 25 (83.3%) 1 (3.3%)
Negative 5 (16.7%) 29 (96.7%)
Total 30 30
* = All sera were reference sera obtained from Cornell
University.

Immunoblotting®] HLEE &It A7, 1C34PE 3}
Yoz A-831 immunoblottingoll A 3070 Al %A
A F 257 Aol IS B 833%9 WIFEE
BRI =S Aldud 44 €3 3070 F 3070 &
A RE7F SAWSS Hol 100%9] EolxE BTt
(Table 2).

Table 2. Sensitivity and specificity of Immunoblotting

using rC34P
Immunobloting ~ Culture positive Culture negative

reaction sera® sera®
Positive 25 (83.3%) 0 0%)
Negative 5 (16.7%) 30 (100%)
Total 30 30

* = All sera were reference sera obtained from Cornell

University.
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& 229bp2] 50| band7} BIE|QA51, TR Mycobacterium
Lol Me FEiEo] FRIEA hokrhFg 2).

aga B el FREY A svigTe] AE L
5% PCRY| WIS FAVE] 918k quliw &
T2 M. paratuberculosis(ATCC 19698)2] 10%, 10°, 10%,
10'7} 10°7§9l 4] chromosomal DNAS $Z%3}¢] PCRS
2Axg A7} 10'70A] 229bpe] Eo| band7l BHelE YT
(Fig 3).

300 bp —

200 bp — < 229p

Fig 2. Amplification of IS900 gene of M, paratuberculosis
by PCR. Lane M; DNA size standard (100 bp ladder,
Biotools, Spain), Lane 1; M. paratuberculosis 19698, Lane
2; M. avium 25, Lane 3; M. avium 1414, Lane 4; M. bovis
ANS, Lane 5; M. bovis R4061-62.

M1 2 3 4 5

300 bp —

200 bp N <« 229bp

Fig 3. Sensitivity of the PCR for IS900 gene. Lane ; 1-5,
serial 10-fold diluted M. paratuberculosis, 10°, 10°, 10°, 10",
10°, respectively were amplified with the IS900 primers.
Lane M; DNA size standard (100 bp ladder, Biotools).

&S ghHol| o|gt ZHlT X[l euEe| Rct
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ELISA /gukg-g Kol 37259 8 F 7552 A
A FANE-S B F 2261F A 33%004 S
HGth(Table 3). =3k Qv ¥ 9= Aol w
g FHENA thi ZolE Yehllo] A B ge
e

vre oFHES HYowH, TEAL AIAYL 500 F
= 1235(24.3%)7F S YeERlo] 7M=& FHES

Btk HAA AIAFL 50057 F 685(13.6%), &
B4 BIAGL 2665 F 355(132%), HHA4A
AR G2 500F F 8157(16.2%)7} ELISA 4 dvk-g-S 1}
ERRIcE 28]3l immunoblottingol| A FH-A| A AKX
A2 500F T 57(1L0%)7F ¢S YERY] TP ke
FHEE BYorn, THEAL AIAHL 5065 T 25
F(49%), EA BIAAL 489F F 557(1.0%), BH-A
A BIAGL 2667 F 67(2.3%)7F Y-S vER
Stk 283 EEA| A BEXYGL 5005 F 345(6.8%)
b RS R Y 2 FAES vENIGY
(Table 3).

Table 3. District related incidence of paratuberculosis of
dairy cows in Kangwon area

o No. of  No. of positive reactor(%)
District
Cows  ELISA  Immunoblotting

Headquarters 489 64(13.1) 5(1.0)

Central branch 506 123(24.3) 25(4.9)

Eastern branch 500  68(13.6) 5(1.0)

Southern branch 500  81(16.2) 34(6.8)

Northem branch 266  35(13.2) 6(2.3)

Total 2061 372(16.4) 75(3.3)
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b AEEA ke 6] BReAE 0 - 20%)
ELISA 382 Barh el 20% o4e] e}y o
HES Bolt Bgl St AR ghsgen el
B FARE Sld BFelA ELISA F4< vet

I SItkFig 4).

Table 4. District related incidence of paratuberculosis of
dairy herds in Kangwon area

2) PCRY| 93 oUW 7+9-¢ Ak

ELISA %4 11059} ELISA S-4¢ 13159 £H <&
okt 454 o] M| A] FH-S )33} chromosomal DNA
£ #2838 & PCRS AAg A} ELISA 4% 11 9
7Rl Al PCReYl 2] %k IS900 geneo] F--o] FRIE Aot
ELISA S44-¢- B A= PCR AJaHEo] BH1E]%] oIk

o No. of No. of positive reactor(%) THTable 5).
District
herds ELISA Immunoblotting
Headquarters 51 29 (56.9) 4(7.8) Table 5. Result of fecal culture and PCR of 110 feces
Central branch 27 24 (889) 11 (407) collected from ELISA positive cows in Kangwon
Eastern branch 25 18 (72.0) 4 (16.0) area
Southern branch 43 25 (58.1) 15 (34.9) District No. of  No. of positive reactor
Northern branch 16 13 813) 6 (37.5) OWS " Fecal culture PCR
Total 162 109 (67.3) 40 (24.7) Headquarter 25 2 2
Central branch 12 2 2
Eastern branch 18 1 1
T Southern branch 33 3 3
! Northern branch 22 1 1
Total 110 98.2%) 982%)
LS
B 1B U H [ - s v e 23 Wl Aot AR dEEksol
OB B el e S4d3 7F9 %7 (tuberculoid stage)oll MR- 5 F=

Fig 4. Histogram of the herd prevalence rates for
paratuberculosis among 162 dairy herds in Kangwon area.
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