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Fig 1. Districts surveyed tick-borne parasites

of exotic cattle exposed at ticky farm.

7). FEdibis
By REGE MR R Al L
T NKEUS QL o] & Eitio] 4 A

20

7] Rl W X,
4 Epoll A FHEHEAR 18-20MAKS &

2e}q] oFA.

L} LI

B . ABEB RS (FBH800m) o) fZiME X
HAIBOBO 2 FiFEE Bl Ay ERo]
alwl NL#5.

4 FibGAR 18- 20fE Rt o) Akzd], B
FHEHANCA HED 5~6{EAE Y 2~3
EAkN S dlolZe Folx|ot 5~6MEAM U5
~6EAR ] NP AL Fobxl 2l 3
~ 4 Al B4 Folx].

ch BAbHbisg

Bog L PIRER  (NREBgel BT CWHESS
2 Eitel A A=7] gERe] R R

4 BEFEA Z2Elql Rl HER 6~
8 RIS FotA.

2t BEpiiEk

BO5 | NBOH-S miitikel 1V Epthasel (B
T KRR BB o 2 AEr] gl Be Fold
ABUE-e KIFERS] LRl @ B
o BBeR AEY) HRo W £

4 NHSS FHEAY 18-20@Aks e &
£ERQ] oA, AMUES BEFIGA ZLEl] A4

oAl HESl 6~ 8fiAKS o)z,

ol £t

¥ 1 RKERS] MBIR 600m Fptase] fIiE
ShL R FitiellA] AE7) gl B3 g
e

H D IEFEA olvidd AL Bl HrE
5~ 6EHES Fotx).

Bl SwEitbig

B wAREANA FrHE A= ] ASEE K
Ba, M, NEAHulge) B

4L AFEE 18-20/ Y8 o TAglal oF

P

an



Al BEEERbIS

B L e 2UPEERbEe) =) 5w
ol A A =7) gEHe] Ywokud SNEA

UBFEA SEkel AaolM 2akdl 5
~ 67047 o) ol

of. NIk
HO5 K 250~500me] ZAk kx| ol 9 %

Sh Hiely A7) ol 3k 500 ol
%%

B

H:572 B FEEAL 9 - 124803 9
Aol L2599 B AL A S48 3 - 4
A7) Foriel o ok b AL Fobx (1)

2. 5 &

7t Fx|ZA(Vertical Survey)

2ARAEE AS HHHAE 2824 4 5
A2 ZAQA] ERESE Fola
A she] BMAIZE 7~108 Aoz &5
$2¢ YA “BHEIC 2A4E A

et

o,

—

L | m

oz 28 2miael YUg A)d st
PUREA (E.D.T.A) 8 ¥& 4& Ax@a %
Jegchrt 2AANRE ALE e

ch 4 M

YbH ez ALRdhe A S A48
t}, gAML Giemsa stain stock solution (M-
erkl) & fiRested ALEslgchl®

2f. ZHUT (Parasitaemia— level) XA}

=L 5704 0k (1,00000) F Hitgshed A
¥ 1,000/ 3Hed d 874 (Parasitaemia/
1,000rbec) 2 FA] b ot

o}, XHET8X (Packed cell Volume, PCV)

o M2E5-

EAA &3 (1.20m X 750m) & ALg-5o] HEGE
L7 B2 (Clay — Adams Autocrit[1) 3 10, 000

rpmell 3~ 57 AR o] Bk HRHE
% Z A3l Microhematocritis'ol]  2}3lgi e
o 2L FAZ A5 U 2 wF 59
A27¢ A2 gt

n

Hf, RS BE

Sz A A she] K AP S
WEANA Ao MEEGGEAN A R £
AR slgon], RERYRL olE 47}
BBArE A2 e wB 77156 A7 Ee A
T4 ZAQEI] AR 7~109 Aoz =
Absld ot

~

1
L=4
a
7.

=

HERER

1. fhi Aol 185 Al Rk

7t AIIX

HAA R 2d g wWEAA A
2073 2% (10%)7} T. sergentioll ZFi=lo} 9l
gor WEE 7qdE 20%, 15960 35%, 38
Aol 40%, 48l 55%, LBl 60U} 87

Table 1. Farms and Cattle Surveyed in J eju-isiand for Tick-borne Blood parasites

Farms Breeds No. of Age Imported Date Area &
Animal (months) from imported Altitude
Sion Hereford 18 9-12 Australia Apr-30  Western, 500m
Daecheon Hereford 19 10-12 Australia Apr-30  Eastern, 350m
Geumseong  Hereford 20 9-10 Australia Apr.30  Southern, 350-500m
Daeweon Holsten 20 3-4 Born on Jeu - Eastern, 450m
Sungup Angus 18 3-4 Born on Jeu - Eastern, 200-250m
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Table 2. Cumulative Infection Rates of Tick-borne Blood parasites in 20 Holstein Friesian He-
ifers imported from U S A and Exposed on NK Farm of Pyeongtaek, Gyeonggi

Date Infection rates(%)
examined Theileria Babesia Anaplasma
Wl 10f0)” 10 - -
n o 17(7) 20 ~ -
»  25(15) 35 - -
Aug.  5(25) 35 - -
»  18(38) 40 - -
» 28(48) 55 - -
Sept.  9(60) 60 - -
Oct.  6(87) 60 - -

*:Days after exposure at farm

Table 3. Cumulative Infection Rates of Tick-borne Blood parasites in 20 Holstein Friesian Ca-
lves Exposed on CW Farm of Chungju, Chungbug.

Date Infection rates (%)
examined Theileria Babesia Anaplasma
May. 19(90)* - - -
7 30011) 60 - -
Jun, 9(21) 75 - -
»  16(28) 95 - -
» 27(39) 100 - -
Jul.  7(49) 100 - -
»  18(60) 100 - -
»  28{70) 100 - -
Aug.  8(80) 100 - -
# 18(90) 100 - -
7 929(101) 100 - -
Sept. 8(111) 100 - -
»18(121) 100 10 -
* :Days after exposure at farm
o 747 60%9 AUEE vgot A7 cl. BHXHA

% Babesia sppo} Anaplasma spp. 9] A€ ¢l
Ak (x2),

Ll HEXY

T. sergenti®] 7}d¢& W& 3% 1194 60%,
214l 75%, 289l 95%, 2]z 39Yel+
100%°191 3, Babesia sppi= 12190l 10%°]1%1
ot} o] ZAL717%E Anaplasma spp. 9] 7ho]-2

YA (F3).
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Table 4. Cumulative Infection Rates of Tick-borne Blood parasites in 20 Holstein Friesian Calves
and 20 Holstein Friesian Heifers mported from US A and Exposed on N Farm of
Seongwhan, Chungnam

Weeks after Infection rates (%)

Groups exposure at
farm Theileria Babesia Anaplasma
O —_— — _—
Calves 1 40 - -
borne in 2 95 - -
Seongwhan 3 95 - -
4 100 - -
5 100 - -
0 —_ —_ —
1 40 - -
Heifers 2 60 - -
Newly-imponted 3 70 - -
4 100 - -
5 100 - -

Table 5. Cumulative Infection Rates of Tick-borne Blood Parasites in 15 Aberdeen-angus Calves
Exposed on J Farm of Jangsu Jeonbug

Date Infection rates (%)
examined Theilera Babesia Anaplasma
May 1(0)* 100.0 - -
»  8(7) 100.0 - -
» 15(14) 100.0 - -

»  22(21) 100.0 26.6 -
»  29(28) 100.0 53.3 -
Jun, 5(35) 100.0 100.0 40.0
7 12(42) 100.0 100.0 53.3
» 19(49) 100.0 100.0 53.3
» 26(56) 100.0 100.0 60.0

*:Days after exposure at farm,

el As Folx o] {EMFaESRE 2
A e wEET] A, F & 7|17l T,
sergentizt 100% 7}t slo] 99l o], Babesia
spp. o] BRFIEHERL 210] 26.6%, 280l

53.3%, 35%°l+ 100%°]%1 3., Anaplasmia spp.

£ 3590 40%, 42900 53.3%, 564l 60%
olddtt (X5).

of. Xy

4o}x] 52 ulEs) A Ao} o]v] T, sergentiz}
53.3% #<dslo] glglen, BEAAF 1090l
80%, 1799l 86.6%, 274l 93.9%, 37¢l
100%9] ZFidgdke Lotk ey 1069 7
=z &] ZA}ol|A] Babesia spp.2} Anaplasma spp,
o] 7L gldet (¥6).
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Table 6. Cumul Ative Infection Rates of Tick-borne Blood parasites in 20 Holstein Friesian
Calves Exposed on SN Farm of Yangsan, Gyeongnam

Date Infection rates(%)
examined Theileria Babesia Anaplasma
Jun, 9(0)* 53.3 - -
” 19 (10) 80.0 - -
” 26 (17) 86.6 - -~
Jul, 4 (27) 93.9 - -
” 14 (37) 100.0 - -
n 24 (47) 100.0 - -
Aug. 20 (71 100.0 - -
Sept. 5 (86) 100.0 - -
” 18 (99) 100.0 - -
” 25 (106) 100.0 - -

*:Days after exposure at farm

Table 7. Cumulative Infection rates of Tick-borne Blood parasites in 57 Hereford Heifers
Imported from Australia and Exposed on SDG Farm, Je ju-lsland

Date Infection rates(%)
examined Theileria Babesia Anaplasma
May. 9(0)* - - _
»  26(19) 94.3 60.0 28.6
Jun,  2(26) 9.3 60.0 28.6
»  9(33) 9.7 70.2 28.6
»  16(40) 96.5 84.2 28.6
» 23(47) 100.0 93.0 38.7
»  30(54) 100.0 93.0 73.7
Jul 7(61) 100.0 96.5 82.5
” 14 (68) 100.0 100.0 82.5
7 21(75) 100.0 100.0 86.0

*:Days after exposure at farm

Bl HFEX|A

370 Bgell A 2AZF FY1% T. sergenti

o o3 RAEEEERE YEF

199l 94. 3%,

2640l 94.3%, 330l 94.7%, 404l 96.5%,
479 100%°1%) 3, Babesia spp.= 190l
60%, 33%ol 70.2%, 402l 84.2%, 470l
93%, 6140l 96.5%, 68Ul 100%°lct. A-
naplasma spp.£ 1990l 28.6%, 47 38.7
%, 5492l 73.7%, 610l 82.5%, 75l 86
%°lct (7).
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Table 8. Infection Rates of Tick-borne Blood parasites in Beef Cattle Exposed on NL Farm

of Daegwalryeong Gangwoon.

Cattle Age No, Infection rates (%)
breeds (months) examined Theileria Babesia Anaplasma
Charolias 18—20 25 25(100) - -
Hereford 5-6 17 17 (100) - -
2-3 83 56 (67. 5) - -
Aderdeen-angus 5-6 30 24 (80) - -
2-3 52 40 (76.9) - -
Korean cattle 3-4 9 9 (100) - -
Total 216 171(79. 2)

Table 9. Infection Rates and parasitaemia-levels of Theileria Sergenti in Beef Cattle Exposed
on NL Farm of Daegwalryeong, Gangweon.

l()-::etettlies (m?ngtt}}]s) e)?émined y‘l(f)écted Inlf:tc;;o(r})/o) Palr(%s&%ecmla/
Charolias 18-20 25 25 100 13-187(69.2)*
Hereford 5-6 17 17 100 2-12( 6.6)
2-3 83 56 67.5 1-248(61.9)
Aberdeen-angus 5-6 30 24 80 1-35( 6.8)
2-3 52 40 76.9 2-248(54. 4)
Korean cattle 3—-4 9 9 100 4-74(29.8)
Total 216 171 79.2 (38. D*

*:Mean Parasitaemia
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Table 10. Infection Rates and average parasitaemia-levels of Tick-borne Blood parasites in
Exotic Cattle Exposed on large Scale farms of Jeju-island

No. of Infection rates(%) Parasitaemia/100rbc Clinical
Farms  Animals

surveyed  Theileria Babesia Anaplasma Theileria  Babesia  Anaplasma cases (%)
Sion 18 18 (100) 18 (100) 17 (94. 4) 40.2 <1 2.5 10 (55. 5)
Daecheon 19 19 (100) 19 (100) 15(78.9) 42.7 <1 3 12(63.3)
Geumsung 20 20(100)  20(100) 17 (85) 33.9 <1 1.7 7(35)
Daeweon 20 20(100)  13( 65) 4(20) 16.8 <1 <1 5(25)
Sungup 18 18(100)  17(94.4) 17(94.4) 20.6 <1 3.1 -

Table 11, Parasitaemia-levels of Theileria Sergent: in Exotic Cattle Exposed on Ticky Areas

of Jeju-Island

Classification Cattle group Parasitaemia/1000rhc
Low level- Brahmanx <10
carrier state Korean cattle
Chronic infection- Exotic cattle
low level born on Jeju 5-50
Chronic infection- Newly imported
high level exotic cattle 20— 150

Young calves 300>

Acute infection

(febrile response)
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Parasitaemia / 1000rbc

Table 12. Parasitaemia-level of tick-borne blood parasites and clinical symptom

in Holstemn

Friesian heifers imported from U S A and exposed on ticky area of Gwangyang,
Suncheon and Sung ju County, Jeonnam

Ammal Date Date Parasitaemia/1000rbc Clinical
Districts

No, imported examined Theileria Babesia  Anaplasma  symptom
Gwangyang 56 Dec.,’ 79 Jun, 10-13, 80 174 <1 - +
57 ” ” 156 - - -+
83 ” ” 157 - - +
92 ” o 121 - - +
97 ” ” 115 - - +
155 ” ” 156 - - +
303 o ” 126 - - +
412 ” ” 98 - - +
425 ” ” 76 - - +
444 7 ” 101 - - +
493 ” ” 127 - - -+
534 ” ” 66 - - +
720 ” ” 1 - - +
727 ” 7 32 - - +
TA4 ” ” 1 - - +
757 ” ” 127 - - +
875 ” ” 87 - - +
Suncheon 66 ” ” 166 - - —+
Sungju 72 ” ” 132 - - +
76 ” ” 171 <1 - +

: F2 7oA AAsE AL 18F0]w o] Fof
150 / N sol ek AL 6502 olFe AL

100

joal
<

———Holstein calves /
- — — Newly-imported holstoin /

heifers
-------- Aberdeen-angus
calves

Fig2 .

1 | | 1 Il

5
Weeks after after exposure at farm

#EL0]) A

Levine® o] H%-3} Babesia f2 Babesia bovis

Hoyte”—“f- 4.9 Tick-fevr Parasite

(B. argentina), Babesia bigemmna, Babesia di
vergens, Babesia majpr®] 4 ez 7431y
3L, Minami®} [shihara'’+ Babesia ovata® A
2¢ fEHE w330 2 Y Babesiax= 5o g
L o

Comparison of parasitaemia-levels ca-

used by Theileria sergenti infection be-
tween Holstein calves oxposed on ticky
area of low-land and Aberdeen -

angus
calves exposed on alpine-ticky-area
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Studies on Incidence of Tick —borne Diseases

in Imported Cattle in Korea

M. D, Suh, Y. H Kim, Y, B, Kang and S. W. Kang

Institute of Vetermary Research, Anyang, Korea

SUMMARY

To confirm the etiological agents of tick— borne diseases in the exotic cattle,
both dairy and beef cattle, which were newly imported and their progeny exp-
oued at the pasture for grazing, an observation on the incidence and prevalen-
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ce of blood parasites in each region were carried out,

1. Regional Incidence of Tick-brone Blood Parasite

The etiological agents of the tick—borne diseases in Korea were confirmed
as Theileria sergenti, Babesia ovata, Anaplasma marginale and Anaplasma ce-
ntrale, and among them Theileria sergenti was able to be proved as the most
important agent throughout the country,

On the regional significant distribution of the blood parasites; T, sergenti was
observed in the areas of Gyeonggi, Chungnam, Gyeongnam Provinces, T, ser-
genti and B, ovata were in the areas of Chungbug and Jeonnam Provinces in
the plainous mainland, whereas, in the alpine area of the mainland like in Jan-
gsu of Jeonbug Province, T, sergenti B.ovata and A. centrale were observed,
however, in the alpine area like in Daegwalryeong only T, sergenti was abser-
ved, On the other hand, in the Island of Jeju Do, T, sergenti B.ovata and
A, marginale were detected,

2. Incidence and Parasitaemias of Theileria sergenti

Cattle grazed in the areas of high density of tick population showed parasit-
aemia level of 109.9 to 174.7 per thousand of erythrocytes at 4 to 5 weeks
after exposure at the pasture and at the same time the animals showed the
typical clinical symptoms of theilerisis, while, in the areas of low density of
tick population parasitaemias of 31.3 to 40 per thousand of erythrocytes at 5
to 6 weeks after exposure at the pasture were observed and the animals were
tolerated without any clinical symptoms of the disease,

In the area of Daegwalryeong, the animals showed parasitaemias of 54.4 to
69. 2 per thousand of erythrocytes with clinical symptoms at 8  weeks after
exposure at the pasture, though the animals in Jeju Island showed parasitaem-
ias of 33.9 to 42,7 per thousand of erythrocytes at 3 to 4 weeks after
exposure at the pasture and they showed the symptoms at the same time,

In these studies, the areas were divided into two categories according to
the population of ticks in the areas; such as, the areas of high density of
the tick population in which the cumulative infection rates of animals infected
with T. sergenti increased up to 90% and parasitaemias were maintained
over 40 per thousand of erythrocytes with clinical symptoms at 4 to 5
weeks after grazing, and the areas of low density of the tick population in
which parasitaemias showed below 30 to 40 per thousand of erythrocytes and

the cumulative infection rates tof 100% up to 5 to 6 weeks after grazing
but no clinical symptoms showed,
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