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Fig. 10. Tools for rearing of tick.
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Table 1. Rearing Conditions for Haemaphysalis longicorms
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Rearing Incubator Laboratory
season
Temp(TC) . Humidity(%) Temp(T) Humidity(%)
June to October 25 ~ 30 90 ~ 95 17 ~ 32 7% ~ 8
November to February 25 ~ 30 9 ~ 95 20 ~ 25 51 ~ 77

Table 2. Observations on Life Cycle of Haemaphysalis longicornss in Laboratory

Number of days

Stage Period June to October November to February
Average(Min-Max) Average{Min-Max)
Oviposition 227.8(25 ~ 32) 33.7(25 ~ 39)
Egg .
to hatching
Resting 5.0(5) 5.0(5)
Larva Feeding 3.8(3 ~ 5) 4.3(4 — 5)
Drop off—resting 2.6(2 ~ 3) 2.3(2 ~ 3)
Dormancy—molt 12.4(7 ~ 16) 12.3(8 ~ 15)
B Resting 8.0(8) 8.0(8)
Mymph Feeding 4.8(4 ~ 5) 3.7(3 ~ 4)
Drop off—resting 2.4(2 ~ 3) 2.3(2 ~ 3)
Dormancy—molt 13.6(13-14) 11.8(11 ~ 12)
Resting 4.7(4) 4.0(3)
Adult Feeding 13.2(9 ~ 14) 11.8(9 ~ 13)
Drop off—resting 2.4(2 ~ 3) 2.3(2 — 3)
Oviposition 7.5(7 ~ 8) 9.3(7 —~ 11)

Total life span

Number of egg/Tick(®)
Egg hatching rate(%)

112.8+15.2(91~129) 112. 2421, 1(89~138)

2,070(1, 680~2, 460)
95(92~98)

2.028(1, 382~2,674)
89. 5(87~92)

Min ! minimum. Max : maximum.
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Legends for Figures

Fig. 1. Spur of Haemaphysalis longicormis(dorsal part)

Fig. 22 Spur of Haemaphysalis longicormis(ventral part)

Fig. 3. Feeding of ticks(HaemaPhysalis longicormnis) on the ears of cattle,
Fig. 4. Feeding of ticks(Haemaphysalis longicornis) on dogs

Fig. 5. Feeding of ticks(Haemaphysalis longicornis) on rabbits

Fig. 6. Feeding of ticks(Haemaphysalis longicornis) on mice

Fig. 7. Oviposition of adult ticks(Haemaphysalis longicornis)

Fig. 8. Hatched larva from eggs of ticks(Haemaphysalis longicornis)

Fig. 9. Molt of nymph(Haemaphysalis longicornis)

-105-






10.

2ngs

Baek, BK., Choi, IH. and Kim, B.S. : Hansen R
and Kakoma I. Immunogenicity and protective
efficacy of solubilited merozoite-enriched Teileria
sergenti immunogens. I. Protection against homo-
logous stabilate challenge. Submitted to Kor. J.
Parasitol. 1992;30(2), in printing.

Brown, G.G.D., Stagg, DA, Pumell, RE,
Kanhai, GK. and Payne, R.C.: Infection and
transformation of bovine lymphoid cells = vitro
by infective particles of Theleria parva. Nature
1973:245(14) : 102~103.

Costello, C.M,, Steere, A.C., Pinkerton, RE. and
Feder, HM. . A prospective study of tick bites
in an endemic area for Lyme disease. The Jour-
nal of infectious diseases 1989;159(1) : 136~
139.

. Falco, R.C. and Fish, D. . Potential for exposure

to tick bites in recreational parks in a Lyme
disease endemic area. A.JP H. 1989:79(1) : 12~
15.

. Fell, AH, Preston, PM. and Ansell, JD.:

Establishment of Theileria-infected bovine cell
lines in scid mice. Parasit immunol 1990:12 : 335
~339.

. Fitzpatrick, P.F., Chlumsky, L.J. and Daubner,

S.C. ¢ Expression of rat tyrosine hydroxylase in
insect tissue culture cells and purification and
characterization of the clored enzyme. J. Bio 1.
Chem. 1990;265(5) © 2042~2047.

Franke, ED. and Weinstein, P.P. ! In vibo cul-
tivation of Dipetalonema viteae third-stage larvae :
evaluation of culture media, serum, and other
supplements. J. Parasitol 1984:70(5) : 618~628.
Franke, ED. and Weinstein, P.P. : In vibo cul-
tivation of Dipetalonema viteae third-stage larvae :
effect of the gas phase. J. Parasitol 1984:70(4) :
493~498.

Guru, P.Y,, Dhanda, V. and Gupta, N.P. : Cell

cultures derived from the developing adults of

three species of ticks, by a simplified technique.
Indian. J. Med. Res. 1976:64(7) : 1041~1045.
Higuchi, S.,, Ezura, M., Kawamura, S. and Yasu-
da, Y. : Development of Babesia ovata in the mid-
gut of tick. Jpn. J. Vet. Sci. 1989;51(5) : 1129~
1135.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

- 107 -

Higuchi, S., Simomura, S., Yoshida, H., Hoshi,
F., Kawamura, S. and Yasuda, Y. : Development
of Babesia gihsoni in the gut epithelium of the
tick, Haemaphysalis longicornss. J. Vet. Sci. 1991:53
(1) 1 129~131.
Higuchi, S. : The development of Theileria sergenti
in the salivary glands of the tick, Haemaphysalis
longicomis. Jpn. J. Vet. Sci. 1986;48(4) : 801~
807.
Hoogstraal, H, Roberts, FH.S,, Kohls, GM. and
Tipton, V.J.: Review of Haemaphysalis(Kaiser-
1ana) longicormis Neumann(resurrected) of Austra-
lia, New zealand, New caledonia, Fiji, Japan,
Korea, and Northeastern China and USSR, and
its pathenogenetic and bisexual populations(Ix-
odoidea, Ixodidae). The Journal of Parasitology.
1968:54(6) : 1197~1213.

Hoogstraal, H.: Tickbome hemorrhagic fevers,
encepalitis, and typhus in USSR and Southern
Asia. Exp Parasitol. 1967;21 : 98~111,

Jackson, L.A. and Opdebeeck, J.P. . Humoral im-
mune response of Hereford cattle vaccinated with
midgut antigens of the cattle tick, Boophilus mic-
ropius. Parasit Immunol 1990;12 : 141.

James, M.A. ! An update of the isolation and
characterization of culture-derived soluble anti-
gens of Babesia bovis. Vet parasito] 1984;14 : 231
~237.

Kang, Y.B. and Jang, D.H. : Scanning electron
microscopic observations on the surface struc-
tures of the tick, Haemaphysalis longicomis
Neumann 1901. Kor. J. Vet. Res. 1984:24(2) :
213~226.

Kurtti, T.J. and Munderioh, U.G : Ahlstrand GG
‘and Johnson RC. Borvelia burgdorferi in tick cell
culture : growth and cellular adherence. J. Med.
Entomol. 1988:25(4) : 251 ~261.

Kurtti, T.J., Munderloh, U.G. and Samish, M. :
Effect of medium supplements on tick cells in
culture. J. Parasitol. 1982:68(5) : 930~935.
Kurtti, T.J., Munderloh, U.G. and Samish, M. :
Effect of medium supplements on tick cells in
culture. J. Parasitol. 1982:68(5) : 930~935.
Kurtti, T.J. and Munderloh, U.G,, : The effects of
20-hydroxyecdysone and juvenile hormone III
on tick cells. J. Parasitol 1983;:69(6) : 1072~
1078.



26.

3l

32.

. Levy, M.G. and Rista, M.C. . Babesia bovis . con-

tinous cultivation in a microacrophilous station-
ary phase culture. Scicence. 1980,207 : 1218~
1220.
Mitsuhashi, J. : Media for insect cell cultures.
Adv. in cell culture. vol. 2 :133~196.
Mohamed, H.A. and Molyneux, D.H. : In vibo
cultivation of herpetosoma trypanosomes in in-
sect cell tissue culture media. Parasitol. Res.
1987;73 . 9~14.
Munderloh, U.G. and Kurtti, T.]J. : Formulation
of medium for tick cell culture. Exp. Appl. Acar-
ol. 1989:7(3) : 219~229.
Munderloh, U.G. and Kurtti, T.]. : Theilena parva
: Cell culture analysis of clones of Macroschi-
zone-infected Bovine Lymphoblastoid cells.
Exp. parasitol. 1982;54 : 175~18L.
Nyormoi, O., Bwayo, J.J. and Hirumi, H. : Theiler-
ia parva : isolation of Macroschizonts from in vit-
ro propagated lymphoblastoid cells of cattle.
Exp. parasitol. 1981;,52 : 303~311.

. Oberlander, H. and Lynn, D. : Morphogenesis in

insect tissue culture. Advances in cell culture.
Vol. 2 : 237~265.

. Pudney, M., Varma, M.GR. and Leake, C]J.:

Culture of embrionic cells from the tick Boophtlus
microplus (Ixodidae). J. Med. Ent. 1973;10(5) :
493~496.

. Pudney, M., Varma, M.GR. and Leake, C]J. :

Establishment of cell lines from Ixodid ticks.
TCA. manual. 1979:5(1) : 1003~1007.

Ristic, M., smith, AR., Haxsol, D.C. and Groves,
M.G. . Babesia canis and Babesia gibsoni ;Soluble
and corpuscular antigens isolated from blood of
dogs. Exp. parasitol. 1971;30 : 385~392.

Scott, M.V, Fowler, J.L.. and Ruff, M.D. : Babe-
sia gibsoni infection of a dog in Korea J.AV-
M.A. 1966;159 : 1122.

. Sunaga, F., Namikawa, K. and Kanno, Y.:

Analysis of thermic circadian rhythm and degree
of parasitemia in dog infected with Babesia gihso-
ni Jpn. J. Vet. Sci. 1988,50(4) : 925~929.

. Sunaga, F., Namikawa, K. and Kanno, Y. The

thermic circadian rhythm of dogs infected with
Babesia gibsoni. Jpn. J. Vet. sci. 1988;50(1) : 279
~281.

. Toye, P.G., Goddeeris, BM., Musoke, AJ. and

36.

37.

39.

41.

42.

43.

45.

46.

47.

—108—

Morrison, W.I. . Characterization of a polymor-
phic immunodominant molecule in sporozoites
and schizonts of Thedena parva. Parasit immunol
1991:13 : 49~62.

Varma, M.G.R. | Progress in the study of human
and animal pathogens in primary and established
tick cell lines. Invertebrate cell system applications.
Volll. CRC Press, Inc. 1989;119~128.

Went, D.F. : Insect ovaries and follicles in cul-
ture:oocyte and early embryonic development in
pedogenetic gall midges. Advances in cell cul-
ture, Vol. 2 :197~235.

. Weber, G. : Ultrastructural demonstration of suc-

cinic dehydrogenase and cytochrome oxidase
activity in sporozoites of Babesta ovis and Theiler-
ia annulata (apicomplexa . piroplasmea) in saliv-
ary glands of tick vectors(Rhipicephalus bursa,

Hyalomma anatolicum excavatum). ]. parasitol.
1980:66(6) : 904~913.

Yamagutt, N., et al. . Ticks of Japan, Korea and
the Ryuku island. Sci. Bull. Biol. Ser. 1971;15 :
226,

. A3 AFE F=vle e dF. Agsh

718287 A], 19708(2) : 51~57.

A3 AFE A=7]|d #H d IV. 94
Aol Wiste. 7 AWEEFAR, 197311(2) . %5
~101.

A&z AFT Asrld B3 A3, AFdE
237, 19702 : 227~237.

B R, Mk o HEF 2 = OEREE BB
mfAR. JTICHAR, 19865 | 241~259.

L 288 @Y AEIRY BFEE 97 1)

~160.

FEE . As719 FEol AL Hupdl EAY
Canadaf® $otA19 Thalrena sergenti REGH:T
FrUnECRMEES) 2Bl BT BH3E. BFRIE
e, 19843 © 31—41.

. @B A 243 Canine babesiosisoll Bf
8 K. H=8H BAREERY BREE 2
BRI FE A I AE ARBEE
&3k, 19644 1 7~14.

BiAE, BEBC, REE, FEFM . APHAA
9] Babesia gibsoni 7. BRERBESEL,
19874 : 61—67.

. BRE AFAEY 20 BRES& 2 R

Byl B BR. KRBREREEE, 19622
(2) 1 15~24.



49. FR, &P 249 HolzTefiuliEe] 52.

HH ol A X g #d A K
BRBFEA@aE 1987:27 | 321~330.
50. o1, &35, WA I N=s)d g § 5133

TFA AE. AFH=EH, 19702 : 217~225. 53.

5. ZBE, &FE, F5TH | Babesia gibsomi’t T
€ 7l RS B AMBERE, 198420
161~168.

AEN, AFH, ¥, o|FE : /9 Babesia
glbsons BHHEE B /. 1. HUES sonica-
tion ¥ formalin 2]l 2§ HErEEE ®EE
RERBER &AL, 19907(1) : 21~32.

AEA, Vs, MY, UGS, )35 Hq
¥ : Canine Babesig spp. RREED). SBREEHKB
EEEEE, 19806 1 21~27.

Studies on the Rearing method of the Tick, Haemaphysalis longicornis

Hyeon-seong Cha, D.V.M., Joo-mook Lee, D.V.M, PhD,
Oh-deog Kwon, DW.M,, Ph. D. and Joon-seok chae, D.V.M, MS.

College of Veterinary Medicine, Chonbuk National University

Abstract

This study was attempted to develop a rearing method of the tick(Haemaphysalis longicorvis) at the laboratory

in winter.

The rearing conditions for ticks in winter were summarized as follows;
Even in the winter, under controlled incubator on 25~30C and 90~95%, temperature and humidity,

respectively, it is possible to rear the ticks normally as on summer, in the usual laboratory room temperature

and humidity, 20~25C and 51~77%.

In the ticks collected in summer, the life span of the ticks, from hatching to death, was 91~129(112.8+
15.2) days in the lagoratory, and the number of the oviposited eggs from a tick were about 1,680~2460 and
the hatching rate of the oviposited eggs was about 95(92~98)% .

The life span of the ticks which were reared in the laboratory in winter was 89~138(112.2+21.1) days, and
the number of the oviposited eggs from the tick were about 1,382~2674 and the hatching rate of them was

about 89.5(87~92)%.

In the rearing of the tick at the laboratory, the dogs, rabbits and mice were able to use the hosts for the tick.

The proper temperature to feed the ticks on the cattle in the cold season was obtained by Hokalong® which

were attached on the out side of sac which covered bovine ear where attached ticks.
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