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Abstract

As the result of epidemiological analysis on bovine tuberculosis in Kyonggi province during
the last ten years(1987-1996),

1. The annual incidence number of bovine tuberculosis positive farms in Kyonggi province
fell down from 81 in 1987 to 14 in 1989. But the incidence is increased since 1990, in 1995
the incidence number was 102 farms of the most incidence. Total number of bovine tuberculosis
positive farms were 456 farms(56.7%) in Kyonggi province during the 1987-1996 period.

2. The developmental trends of bovine tuberculosis positive heads was similiar to that of positive
farms. Since 1993, the incidence was suddenly increased. Total number of bovine tuberculosis
positive heads were 1,015 head(64.3% ) in Kyonggi province during the 10 years.

3. Average incidence for rate during the last ten years(1987-1996) was 0.10%. The positive
rate was suddenly increased since 1993 and in 1996, the positive rate was 0.23% of the highest
incidence.

4. Regional incidence number of bovine tuberculosis positive heads in Kyonggi province during
the last seven years(1990-1996) was the most in Hwasung, Pochon, Pyungtek in order of incidence
and bovine tuberculosis positive density was 1.297% of the highest in Buchon.

5. In 244 farms(82.4% ), bovine tuberculosis first occurred during the last seven years (1990-
1996) but in farms over second occurrence, the number of bovine tuberculosis positive heads
were 520 heads(58.2%).
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Fig 1. The annual breeding state of dairycow
in whole country and kyonggi province
during the last ten years
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Fig 2. Regional breeding state of dairy cow
in whole country during the last ten
years(1987-1996)
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Table 1. The annual positive rate of bovine tuberculosis in Kyonggi province (1987-1996)

Whole country

Kyonggi province

No of cattle

No of cattle

Year Positive rate( %) Positive rate( %)
tested tested
1987 222,226 0.05 96,699 0.06
1988 236,236 0.03 87,163 0.06
1989 244,487 0.02 82,671 0.02
1990 245,271 0.02 87,228 0.02
1991 245,134 0.03 87,883 0.04
1992 251,918 0.03 88,008 0.06
1993 256,959 0.06 88,117 0.10
1994 314,891 0.08 108,219 0.18
1995 357,300 0.09 132,658 0.15
1996 316,623 0.14 132,426 0.23
Total 2,691,045 0.06 991,072 0.10
Suwon (0.033%)

3315%F & 43F7F &4

sﬂ Bl—}\g U\EE_
3ol 0.679%
, QALY 0.5%, 7FETe] 0

EAA 7 AT
o M ¥} 1297% %) S
VeI FYAIZE 0.839%,
(" 94 3@7+A] BAD
258% ol

A Hog Zr7E AAAHNA Ao
BT S 53] FARAAT HRAY
o4 gl BRES & & U

Suwon (3 )
1 !
Ansung (11} 43
vi (42 Keangmyung (7 )

Yangpyung (15 ) 2o~ Pyungtak (89 )

Kapyung (58 ) Dongduchon (2 )
Ansan (39 )
I’éﬁzggn(?o))

 Kort (1)
Pochon {92 )

Hamyangju (65 )

Yeonchon (2 ) — Yz
Knang10 (8 )~ Osan (10 )
Paju (12 )

Yanmu (24
Yeoju (8 )

Fig 5. Reginal comparison of bovine tuber-
culosis positive heads in Kyonggi pro-
vince during the last seven years(19
90-1996)

Yeonchon
Kwangju (0.043%)

Yangoyung (0.053%)

Sungnem {0.000%)
Eujongbu (0.022%)

N~ Anyang (0.B39%)
10/1192

Kandma (0 679%)
Kimpo (0.095%) —
Ansung (0. 095“)

Kepyung (0.258%) > '\//
o — )

onchon {00050

(V I3

4373315

7 /
/= Buchon (1.297%)

Euwang (0.000%)

Kwangmyung {0.097%)
Pyungtak (0.086%)
Dongduchon (0.017%)

Fig 6. Reginal comparison of bovine tuber-
culosis positive density in Kyonggi
province during the last seven years
(1990-1996)

37237}01
77 } 244lﬁ7bw
)\01- =13 gsl 7—] og

f=4

off



A

al
=

FE JAH g} 2 F 23 T TP
3857t 33 & F71t 9% 7 43 24
F7he 587t 53y AT FIE 1571
A 2= 13 TR 7 T2 FUL
2975 719] 822% & ARSI AU

If

A
<

5th (0.3%)
ath  (1.7%)
3rd (3.0%)

2nd (12.5%)

37 farm

|
/

/

\’/( st (82.4%)

Fig 7. Reoccurrence frequency of bovine tu-
berculosis positive farms in Kyonggi
province during the last seven years

244 tarm

a8y S48 T F U] A FFE 8B
XA Fig 87 o] 13] ‘B 3k 7ol A 37357}
FAo 7 FUHAFF 893F9] 418% F A3}
I AR 23] S FIIA 2775(31.0%), 3
3] A F kA 1175(13.1% ), 43 L4857}
oA 885(9.8%), 53] LA T I 38F(4.3
%)7F FdolReh AL 23] o] whAE 52
F7HIA FF3FF 58.2% 7 A RTH

N
\

Y -tst (41.8%)

373 head

.. <
ond (31.00) T e

Fig 8. Each number of bovine tuberculosis posi-
tive heads at reoccurrence farms in Kyo-
nggi province during the last seven years

=
+2YHL QAN R AFTEHEEF
TEERASY MY Ta% Ao HFHY
hon, g ofzfete]a] getopz} -2
UetlME WA w7HHQl Ao v
dx2ads FYsta gl

1983 Collines B¥& Algat 4 Alojg
Al Mycobacterium bovis 7382
AF3R L 2 AIDS/HIVESE xpell Mg M
bovis HET F71E 53 Ay rteA, 92

22y

JELRCE

pod

—
ZAF W REANRTRE
[

29} o] M=
oA FAM= L
A= Zlo]
A zAb E 0

njZoAe] Z o 0.05%
R goll A 7hAsle] 1985 2070 STl Al
2 & Aela] et AY SEHERA Ho)
BYgA e 19916l El Pasox| 99 Al
R FE Wy ofe} 3170 $FAlA M bovis
el =] 2o e E AT £
19963 ®IZIAEAE Hio]| oshd EHALA
FReE, VA, maEgdolu, Bt 5
N ol $EY AAEE AR BIuHYTR,

Abehel Asikalo] M bovis] 3o Beo]
AT R A FFoMe $2dydze I
Aoz gho Abgre] ZAdo] AlRA=R 3
2 AEAA o] g ez 19773
19873 Alol 80719 Ad WAF 172 A3
M bovis®ll 71913 Fo| g o A8 wkag

o o

= 3



of 1992 YAAFERS A F
s

S0l HiuEr|e ST

>
rok
<)
2
X
o
e
2
b
[0
i,
1%
[N
e
L
9
it
2

1965' 0.075% , 19702 0.0042
8 FgolAn 1975dE F 4757}
o8 ByHRoH ZY EoJMe ¢S
WAy o] ZhAshed 1991 355 21%% 7, 1992
145 1057} 1993 6% 63571 1994 115
9% 7} 199590 105 95 7F2 B s Aok,

Bruners ¥ Gillespie®, Chaloux % Ranney
“® Hungerford® & Y&z7]d ZAd A
Aol o MAGdFyoz Z4H 1
Fgo] PolXgiL st e ol oz A
B ZHAo 2 el AW

Aol 398 29
Be A mEg FEolgern ol WAz
A 7HEol5 e BAS B AANY $29

AAAZ R ol o ¥R AR FA,
a3 FA 0] Augtyl dEed s
F2ejet Az

S-elvhete) Ao g &572 1971
3 0.17%, 19729 02%, 19733 02%, 1974
0.09%, 19754 0.13%, 1976'3 0.13%, 1977
0.14% 7} ¢ Fdoldvia sfien 1 F
589% 7t Z71A el 2T Aoz wBus}
Atk £ L 1979d £57E 7=
A8 FAgo] 1971 0.2%, 19721 0.04%,
19733 0.08%, 1974'd 0.07%, 1975 0.12%,
1976\ 0.12%, 1977'd 0.16 %, 1978'2 0.15% =
8dESr W 0.13% At Bastglen 737
A YL 0~0363%2HAZ M L
Ao gy, 82, 34 foldirt o] ¥ £2
A el B AAHQ] 2ARE o] FoH]A)
ekt 1987 &2 SEjuete] 2 ¥4
&0 1980 0.031%, 1982'd 0.017%, 1983
0.015%, 19843 0.049, 1985, 0.055% , 1986
0.06% Athil stth. ojite] ZA3E BEAMsH
vlaste Boks o HI 109%F¢ vt

oA PN L HA 0.06% 2 A
sk 98)2] A7|X\ele) ¢
23% 7}x) Z7}8 Ao g Jehdd =3

Tul BHAE Ao WAooz iy

A= Wkt

N,

%9,
2 ox
N

)

Hoa e
18 o Y Ho o o% B off

I R RS
ok B¢ {1 )y 12 ¢
Ay
I
E
o I o

o
I
X

off
O

rlo fru flo
Ty
) o i‘
o e g
r_l.: —
roh ot
2k

», |o
o
X

o]

e
flo

e
)
rok

o 8
™ o

O op
ol
rir

0oy

o3 rﬁ

.
o
o

‘.

o
i
@

=
"
- o
ol 2,
1]
o
Y

test o] A AR Qo] ST &
At wjAAI7IE A2 vl oy dda 3
stgom 2AEst o] MEE A HEALY 7]
o g  AEEojYrt.  tuberculin  skin
testol] & AF&-% = HCSM tuberculin® PPD
tuberculing 1 5-o0] 4 3 T1ZHAol] 2ko]7} §lo]
= 7tetd G Aesta Qled v, FERE,
ZFoA= HCSM tuberculing S22 847 2o
AVEStD EEs, A, F3H-& PPD tubercu-
ling ARS8} o, -2vheteli A= HCSM
tuberculing 127 2ol AHE-3te] 2jFA<l 7H
Aol i3] PPD tuberculin®® 2z} AR5
= 19959 5-E= PPD tuberculin 3hu+s
A& A zlo)) AR5 Atk PPD tuberculin
HCSM tuberculin®.t} E-o]Ado] ¥ Francis

-
o

59 Lesslie 22 PPD tuberculin®] 5¢}4
Walk ol v A & IR HAI Q=



oz BRust¥r B FAF A3 H7IA 9
A8 o] 1995 o] Fo Folxl Al F
PPD tuberculin® 22| WHAE IA Z&3}%
&t AtzEch a8y dx 2 EA
L3131 9= skin test= ZAE HAM
B2 =583 Aol 87HI Qo] v}
2}l o] Aol g2 YMe HAFFE
AAreted & ol fo] WER Qe AAolt
g o 2 tuberculin skin test
P A5 HARHol s Az
Tilo] 5 IA EH A=
tuberculin test®.t} A3
A AHAE FH] Ka7) wFol
Ao g HLHAE o). 2

21} Nassau 5%, Reggiardo $°V2 <1230
o] ELISA¥ o] 848 B8t Francis

S35} 41E9.e PPDo] ¢)§ ELISAY ¥ 1)1}

Apgel dAgel o9 EHTT RIs
SAS Al 44" TPsAe Sssn

u]=2] AdamsT tuberculin test® $7-9)
M bovis?F AL HEsV)e SLsAN A
Z9e Azt anzelx fria A
A A% Aol
A o] F-&3} Az 2 syl
ddo] Ui e E=F F71AR
FoAFAY e BE HEAA H o
o] ol Aot FHrtm AAEATF.
J. Francis5”& =7hHAQ FHE AP T
ABA HE AAPEe Al=TE AFEA A 5
Plojol T FANAT ¥ A9 7]
29 AFHY ATF 7] GAREelA 2
gl wEg AGTHF - AFHA FAz A
A, F3 Fol gldx g
SEvets e AEt 92
B =¥3 BAE oA ¥ QA
A Qo AA g
7lulE HolA ge =ate] A &
A ZHEAHE Zddde
ATt wEbx AP A o) A
culineFAPE 2 HEE 4=
g3t 7R o) A3
ads

‘ﬂtﬂ_ll-tﬂé_.

4 e

19873 %] 199611714] 1053t
A B Ao Al
o v S 2L AES

1. 1085 A4 AS5FSF
AFETEE Ao 77
SAVE TR 454%, 7R 44.7%
a3 AT

2. BA71AF9 49
o] % zrastthrt 19904 FE
2 19953 FHx 10257} =
7hetR e, 10495 F 4565718 7158k
AA B F7He 56.7% & ZFA|ShaL

3. 3 FFFE A FIH e} vhartA
oy 19939 o|F FAT F
, 10959 & 101557 -2
Hol HA FEF5 64.3%

o
il
-
[e)

odk
L lo i wo

of
k)

R0
&

32 o

A

A

D

4 02 v o
2 oox X
¥o

o
In
ny
2

B71A W 28 2l
& ZAE A3 13 A F L 2 9 82.
AAReG FFTe

32 %
o

k]

)

Ao
ror

1. Van Soolingen D, de Haas PE, Haagsma



], et al. 1994. Use of various genetic mar-
kers in differentiation of Mycobacterium
bovis strains from animals and humans
and for studying epidemiology of bovine
tuberculosis. J Clin Microbiol 32(10) - 24
25~2433.

. Collins DM, de Lisle GW, Gabric DM.
1986. Geographic distribution of restric-
tion types of Mycobacterium bovis isolates
from brush-tailed possums (Trichosurus
vulpecula) in New Zealand. | Hyg 96
431~438.

. Cousins DV, Francis BR, Gow BL, et al.
1990. Tuberculosis in captive seals . bac-
teriological studies on an isolate belonging
to the Mycobactertum tuberculosis complex.
Res Vet Sci. 48 © 196~ 200.

. Huitema H. 1988. Tuberculosis in animals
and man with attention to reciprocal tran-
smission of mycobacterial infection and
the successful eradication of bovine tuber-
culosis in cattle in Netherland. Royal Ne-
therland Tuberculosis Association, The
Hague.

. Moda G, Daborn CJ, Grange M, et al
1996. The zoonotic importance of Mycoba-
cterium bovis. Tuber Lung Dis. 77(2) .
103~108.

. Grange JM, Yates MD. 1994. Zoonotic as-
pects of Mycobacterium bovis infection. Vet
Microbtol. 40 © 125~135.

. Daborn C. 1995. TB in humans and dome-
stic animals in the developing world. Ibid
205~209.

. Grange JM, Bishop PJ. 1982, “Uber tuber-
culosis”. A tribute to Robert Koch’s disco-
very of the tubercle bacillus. Tubercle 63 :
3~17.

. Timoney JF, Gillespie JH, Scott FW. 1988.
Hagan and Brunner's microbilogy and infe-
ctious disease of domestic animals. 8 ed.
Cornell Univ Press.

__10_

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

A%QAATL 1968 $ANE Y 1Y &

2 AT FAAFETAIEE R, p 194
Imaeda T. 1985. Deoxyribonucleic acid re-
latedness among selected strains of Myco-
bacterium tuberculosts, Mycobacterium bo-
vis, Mycobacterium bovis BCG, Mycobacte-
rium micritt and Mycobacterium afrianum.
Int J Syst Bacteriol 35 147~150.
AFH. 1990 dTolA F2 FAHE &
HEH o] B, ST F R A8 A 14
(3) 1199

Holt JG. 1981. The shorther Bergey's ma-
nual of Determination Bacteriology. 8ed.
Williams and Wilkins Co. Baltimore.
Brian RE, JI Tokars, MH Grieco, et al
1992. An outbreak of multidrugresistant
tuberculosis among hospitallzed patients
with the accquired immunodeficiency syn-
drome. N Engl | Med 23 . 1514~1521.
Horsburg CR, Mason IlI UG, Farhi DC,
et al. 1985. Disseminated infection with
Mycobacterium avium-intracellular infec-
tion. Medicine (Baltimore). 64 . 36—48.
Miller JW, et al. 1979. Tuberculosis in im-
munosuppressed patients. Lancef. 111
76~1178.

Daborn CJ, Grange JM. 1993. HIV/AIDS
and its implication for the control of ani-
mal tuberculosis. Br Vet J. 149 © 405—416.
FAO/OIE/WHO. Animal health year book.
1991. FAO Animal Production and Health
Servies, No 31, Rome, FAO.

Kochi A. 1991. The global tuberculosis si-
tuation and the new control strategy of
the World Health Organization. Tubercle
71 1~6.

Narain JP, Raviglione MC, Kochi A. 1992.
HIV-associated tuberculosis in developing
countries . Eepidemiology and strategies
for prevention. Geneva : World Health
Organization(WHO/TB/92. 166).

&£x3 1987. oA Wist &7

E



22.
23.

24.

25.

26.

27.

28.

29.

30.

31

3kl ALS) A]. 23(9) 1 577~590.
FUFASADE. 18883 ~1996'A.
Worthington RW. 1967. Onderst. J Vet Res.
34 1 345,
Moussu M, Mantoux C. 1908. Bull Soc
Cent Med Vet 26 . 500.
Cousins DV, Williams SN, Ross BC, et al.
1993. Use of a repetitive element isolated
from Mycobacterium tuberculosis in hybri-
dization studies with Mycobacterium bo-
vis - A new tool for epidemiological stu-
dies of bovine tuberculins. Vet Microbiol
37 1 1~17.
de Lisle GW, Collins DM, Loveday A S,
et al. 1990. A report of tuberculosis in cats
in New Zealand, and the examination of
strains of Mycobacterium bovis by restric-
tion endonuclease analysis. NZ Vet J 38 :
10~13.
Hermans PWM, van Soolingen D, Dale JW,
et al. 1990. Insertive element 1S986 from
Mycobacterium tuberculo sis . a useful tool
for diagnosis and epidemiology of tuberculo-
sis. J Clin Microbiol 28 . 2051~ 2058.
Ross BC. Raios K, Jackson K, et al. 1992.
Molecular Cloning of a highly repeated
element from Mycobacterium tuberculosis
and its use as an epidemiological tool. J
Clin Microbiol 30 : 942~946.
van Embden, JDA, van Soolingen D, et
al. 1992. Genetic markers for the epide-
miology of tuberculosis. Res Microbiol 143
. 385~391.
Tweeddle NE, Livingstone P. 1994. Bovine
tuberculosis control and eradication prog-
rams in Australia and New Zealand. Vet
Microbiol 40(1-2) : 23~39.
#HEe, AAT, old4 F. 1975. Bovine
tuberculin 7l &l &3 AT 1 1 A
d AT gl 2 FAM xEH
PPD's®] 5Fold. SARAEATEL 17!
101~108.

-11 -

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Voller A, Bidwell D, Bartlett A. 1979. The
enzyme-linked Immunosorbent assay(ELISA)
In © Immunoassays in the clinical labora-
tory. New York AR Liss. p359~371.
Hanna ], Neill SD, O’Brien JJ. 1989. Use
of PPD and phosphatide antigens in an
ELISA to detect the serological response
in experimemtal bovine tuberculosis. Res
Vet Sci 47 © 43~47.

Collins GH, Grange JM. 1983. The bovine
tubercle bacillus. J App! Bacteriol 55 - 13~
29.

Kazwala RR, Catley AP, Daborn CJ. 1992.
The zoonotic importance of bovine tuber-
culosis in Tanzania. proceedings of the
Tanzania Veterinary Association, Aru-
sha.

Magnus K. 1966. Epidemiological basis of
tuberculosis eradication, 3 risk of pulmo-
nary tuberculosis after human and bovine
infection. Bull WHO 35 . 483~508.
£, TFo, BEA 1979, BUIA G £
A o] LA ZAL A U 3H 2 ALS) 2]
15(9-10) : 497~504.

Walker E. 1996. Tuberculosis persists in
US livestock. JAVMA 109(9) : 1529~15
30.

Collins CH, Grange JM, Yates MD. 1984.
Mpycobacterium in water. J Appl Bacteriol
57 . 193~211.

Collins CH, Yates MD, Grange JM. 1982.
Subdivision of Mycobacterium tuberculosis
into five variants for epidemiological pur-
poses . Methods and nomenclature. J Hy-
giene 89 . 235~242.

Yates MD, Grange JM. 1988. Incidence
and nature of human tuberculosis due to
bovine tubercle bacilli in South East Eng-
land : 1977-1987. Epidemiol Infect 101 :
225~229.

. Chalmers JW, Jamieson AF, Rafferty P.

1996. An outbreak of bovine tuberculosis



43.

44.

45.

46.

47.

48. %4

49.

50.

in two herds in south west Scottlant-vete-
rinary and human public health response.
J Public Health Med 18(1) : 54~58.
3R, 1978-1995. HH.

Bruner DW, Gillespie JH. 1973. Hagans
infectious disease of domestic animals with
special reference to etiology diagnosis and
biologic therapy. 6ed. Cornell Univ Press
p402~445.

Charlux PC, Ranney AF. 1970. Bovine me-
dicine and surgery. Am Vet Publ Inc. Illi-
nois - plés5~171.

Hungerford TG. 1975. Diseases of livestock.
8ed. McGrow Hill Book Co. Sydney : p
277~ 283, 905~906.

&89, A5s &53 1979. -2 7é
AA 9D tuberculin ¥Hgol] TAEE *
2.9ld #ste, tRFdFTFHAY LI A 3
:1~8.

hs]—H TEjQ &

%

6 7ﬂ7]‘:0ﬂ
& AT,
L Fede] SA
&0}04. 19(3) ; 189~198.

Bang B. 1892. Ugeskrift for Landmaend
(trans. in selected works, Oxford Univer-
sity Press. p268).

Francis J, Choi CS, Frost AJ. 1973. The

51

52.

53.

o4.

55.

56.

- 12 -

diagnosis of tuberculosis in cattle with
special reperence to bovine PPD tubercu-
lin. Australian Vet J 49 . 246~251.
Francis ], Seiler R], Wilkie IW, et al. 1978
The sensitivity and specificity of various
tuberculin tests using bovine PPD and
other tuberculins. Vet Rec 103 © 402~435.
Lesslie IW, Hebert CN, Burn K], et al
1975. Comparison of the specificity of hu-
man and bovine tuberculin PPD for testing
cattle. Vet Rec 96 . 332~334.

Nassau E, Parsons EU, Jonhson GD. 1976.
The detection of antibodies to Mycobacte-
rium tuberculosts by microplate enzyme-li-
nked immunosorbent assay(ELISA). Tu-
bercle 57 © 67~70.

Regiardo Z, Vazquez E, Schnaper L. 1980.
ELISA tests for antibodies against myco-
bacterial glycolipids. J Immunol Methods
34 © 55~60.

A&A, =43, ¥hE8F. 1997. Enzy-me-
linked Immunosorbent Assay (ELISA)E
ol &3l A3 % AFF Mycobacterium
bovisTA AEFo) FTE A TH7EAA 20
(2) 1 133~142.

HEF. 1997. ¥ 7FHEE o 4
MA. g ArE A 33(10) © 619~623.



