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Abstract
Project Code: PDF/40/2543
Project Title: Determination and purification of proteins from salivary gland and
other tissues of different strains of cattle tick (Boophilus
microplus) in Thailand by PAGE
investigator SATHAPORN JITTAPALAPONG
Department of Parasitology, Faculty of Veterinary Medicine,

Kasetsart University

E-mail Address: fvetspj @notri.ku.co.th
Project Period : 2 Years

Cattle ticks, Boophilus microplus, are important because not only they affect economic
performances but they also have the ability to transmit biologically or mechanically
serious pathogens to humans and animals. It is weil known that members of a parasite
population are not normally distributed within a host popuiation, but rather skewed
toward the majority residing on or within relatively few individuals. To determine that, this
research was performed by collecting and being identified cattie ticks from all region of
Thailand. Then, those ticks were isolated and kept as the original seed of starting
colony. Fed females and males were dissected, separated and processed their salivary
glands and other tissues. Extracts were prepared and determined the quantity of
proteins. PAGE was performed to classify salivary proteins at different molecular weight.
When examined by PAGE, protein profiles of fed male tick salivary glands were
compared with those of female ticks over four different locations. The number of male
salivary protein bands that were commonly found between different regions was less
than those of female salivary glands. Fed females and males shared salivary proteins at
7.7,14,16,18,19.7, 27, 30, 32, 39.5, 70, 78, 90, 92, 100, 120, 130, 140, 204, 220, 300
and 400 kDa, observed among four regions of Thailand. Ticks from the South have
some unique protein bands between 204-230 and 78-120 kDa. Many salivary proteins
ranged from 19.7 to 360 kDa, as determined by SDS-PAGE, appeared in salivary
proteins from most regions of Thailand indicated unlikely variations in different tick
populations. Common proteins shared among these ticks of all parts indicated that they
have their similarity among these tick populations. Western blot results also indicated
that salivary proteins of different locations sharéd conserved immunogens and had the
potential immunogenicity since they demonstrated protein band at 7.7, 19.7, 30.7, 50,
60, 78, Wiz 204 kDa. The future use of the salivary-gland protein associated with tick
immunity will facilitate the development of anti-tick vaccine.
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Literature Review

Control of arthropod ectoparasites is an integral part of livestock management.
Arthropod ectoparasites decrease economic performance of live stock and some
species are capable of vectoring serious pathogens to both man and animals [1-3].
Chemical use was introduced in the 1950s as the control of arthropod pests [1].
Although chemical pesticides have been used successfully to control a number of
aectoparasites, their continued use is threatened by many concerms [4-5].
Increasingly, consumers of food products are becoming aware of the potential long-
term health effects of low level exposure to pesticides, particularly their effect upon
the young [6]. Legal aspects of chemical-residue allowances affect international
trade and the commercial marketability of meat products. Reduced product efficacy
as a result of the development of resistance increases parasite control costs, reducer
animal-production efficiency, depletes the stock of control tools, and increase the risk
of environmental contamination as increasingly larger doses of a chemical are
required for control. Substantial resistance to pesticides in Australia and Latin and
South America raised serious concerns about the future of pesticides in these



regions of the world. it is not surprising that the pesticide industry is confronting a
number of obstacles regarding the introduction of new compounds. The cost of
product discovery and development, registration, and market introduction is
expensive.

The low affect systemically applied chemicals, their efficacy, and cases of use
are factors that fostered dependence upon them for ectoparasite control. Highly
effective technologies have often obviated the need for research efforts toward the
development of alternative technologies. This appears to be true for the control of
livestock ectoparasites, as non-chemical alternative control measures are essentially
non-existent. However, after Trager [12] demonstrated the acquired immunity were
developed in host after immunizations and infestations in 1939; many investigations
have been produced and resulted in the possibility of non-chemical tick population
control. This result shown genetic host resistance is the ultimate in sustainable
parasite control. Similarly, vaccines that elicit herd immunity would satisfy
sustainable requirements in terms of target species specificity, absence of residue,
and long lived immunity.

It appears that antigens that induce resistance reside in the salivary glands and
midgut of ticks [7-9]. The sera of tick resistant rabbits contain antibodies which bind
specifically to tick salivary gland tissue [10], and passive transfer of such sera
confers on the recipients a degree of resistance to tick feeding [11-13] have shown
that salivary gland extracts can artificially induce tick resistance in guinea pigs. In
view of the complexity of the Ixodid salivary glands [14-15], it seems likely that one of
secreted components could induce protective immune responses.

The immunogenicity of the salivary giand was demonstrated first by Allen &
Humphreys (1979) [16] and according to Brown et al (1984) [17 -21] the antigens
responsible for the induction of host resistance in natural infestations appear to be of
salivary gland origin. Ixodid tick saliva has been the subject of considerable
investigation. In all known life cycles of tick-borne pathogens, initial infection of tick
tissues occurs in midgut epithelial cells and transmission is effected as ticks feed
after parasites have developed and multiplied in salivary glands. Multiplication in
salivary glands seems precisely co-ordinates with the tick feeding cycle; infective
stages develop and are transmitted during feeding. Therefore, interruption of salivary
gland function could prevent transmission of these tick-borne pathogens to the hosts
(22].

The immune response elicited is due to many of the proteins detected in tick
saliva or in salivary gland extract [23). Salivary gland proteins of tick changed during
feeding [24]. McSwain observed that numerous changes during attachment, feeding
and copulation process were the primary stimulation for the synthesis of major kinds
of salivary gland proteins. Many tick saliva proteins have been demonstrated to be
immunogenic to the mammalian host [25], and anti-tick saliva antibodies have proved
to be bioclogical markers of tick exposure in humans [26].

Several attempts have been made to artificially immunize hosts with tick extracts.
Trager [12] was the first to obtain partial immunity in guinea pigs with an infection of
D. variabilis extracts. Kohler [27] reduced the number of Hyalomma anatolicum
excavatum maturing on a rabbit by prior immunization with salivary gland extract.
More convincingly, Garin and grabarev [28] reported success in immunizing with
subcutaneous injections of Rhipicephalus sanguineus salivary glands Brossard [29]
subcutaneously injected calves with partially engorged salivary glands of adult
female Boophilus microplus. These calves were infested and gave a lower yield of
engorged ticks than did the control.



Purified salivary gland antigens of D. andersoni infected into rabbits stimutated
chemotactic activity, mediated either directly or indirectly through the activation of C5
[30]. These authors proposed that depletion of C5 may reduce the formation of
complexes (C5-C9) that attack membranes in the tick gut and that
decomplementation of the blood meat would also decrease the protective effects of
complement-fixing antibodies in the blood meal.

Allen and Humphreys [16] immunized guinea pigs with an extract of either midgut
or reproductive tract derived from partially fed Dermacentor andersoni females.
Resistance induced with midgut antigens was characterized by inhibition of egg
laying and no larvae hatched from the eggs that were laid. The effects were more
dramatic in the guinea pigs immunized with reproductive tract extract since ticks
felled to engorged and produce eggs. Ackerman [31] used whole tick gut from 2-3
day fed D. variabilis immunized rats and challenged with the same specie. This had
a significant level of resistance to challenge infestation. These cleared evidences
have supported the possibilities of antigens derived from tick tissues other than
salivary gland is capable of inducing resistance against ticks.

Series of studies involving immunization of cattle against B. microplus have been
reported by using midgut antigen known as concealed antigens [9, 32-35]. Cattle
were immunized with midgut antigen prepared from adult female B. microplus.
Damaged ticks obtained from immunized animals had host erythrocytes in their
hemolymph indicating a link between induced resistance and tick gut damaged.
Histological examination of tick feeding on immunized animals showed extensive
damaged to tick gut cells, and ruptured gut caecae were observed [33]. It is cleared
this study that components of the tick gut surface could be most suitable targets for
host-immune effector elements {36].

Sahibi [37] compared immunizing power of salivary or intestinal extract, and field
infestation of Hyalomma marginatum marginatum in cattle. Their results indicated
that salivary extract immunization protected from tick attachment and inhibited tick
feeding and fertility whereas intestinal extract immtuinization affected mostly fertility.

Rearing and maintaining colony of B. micropius is a major concern of tick
involved research, for examples, to test the efficacy of acaricides, to investigate the
host resistance to tick [38-39], to test the possibility of tick vaccine [40-43), or to use
vaccines and genetically resistant animals in tick control [44] or to use of vaccines
and acaricides integrated control [45]. This tick specie is needed and demanded
especially for a clean colony. The tick colony should be kept clean from most tick-
bome diseases [46] including babesiosis, theileriosis and anaplasmosis. These
diseases can be transmitted by transovarial and or transtadial transmission. Rearing
and maintaining colony of ticks is necessary to understand in-and off-host biology of
this tick since there are a number of factors influenced feeding, oviposition and
engorgement. Such factor inciudes humidity, temperature, seasonal variation [47]
and suitable hosts have an impact on a tick survival rate. The survival ratio of this tick
in the nature and laboratory are differed since tropical cattle ticks are incapable of
living outside of hosts for too long. This study was to maintain ticks in both animais
and laboratory room to observe the tick parameters such as feeding, oviposition, and
molting period.
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mald - VR, FRR, UATFITTITUTIT WAz WNRY

Annstauaetaiule s:a:é’uﬁui’uﬁ@mﬁmaa@ﬁwﬁq (engorged female)
davanidpsdalwipnliiims  Temduildazimsusndnsnemeauan
a8 key W4 Harry D. Pratt (Key o genera) Waz Key to families, selected
genera WAy species JOBITYIINISLUNAN BN EUDNTBIRULAR TR Was
aosaelulukesfrimms lopazymsguiumataiy 24 dwnede
98I0 lapasiiuala819Uszunme 100-200 @/39% 1@
ManuazeIadundssda noukonlawiaudazas wazfulilugWnidy ek
chamber) Walwifiungla Immmguqmwﬂﬁﬁ 25°C wazANNTUFUR NS
ue 70 % Twly s,i”jaLﬁmwﬂ’dfauaugmﬁmmméhmjaﬁm wailashunisiia
L’T}Vm’\Lm:Lﬁﬂﬂj"lilu@,ﬁmiaau"lnjﬁmﬁué‘\"séau
é"séawnmLﬁumaﬁfam:gnﬁ'ﬂﬁmaauwu%aﬁmw:mu"l.ﬂ (Transovarial
Transmission) 1at3% PCR itefazlilddseuiazoauas litmDandadsda

luiRan
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AWA 1 A1sANEAMYL Tafunginniaad quesslizma vy Tagmseen ldnudaegrasiuain lalu

a’ as 1 a =N o 1 = o L c? ] =] =
Teninans quesdszma ne tinuenriaveury neuneziii luusndeunea Helalall
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YBUAUN laonudaynia
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2. madmsnasinulaladuesiula 8 micropius Tudainasssuariesljidinig

(Rearing and maintaining cattle Tick, B. microplus in animals and laboratory)

FBmMmaasedve (mwd 2-5)

1. fhsanvaaduledildanusaznin sd@mazgmbhanazior extract 179
aauazthanldlulauuiivinnsaasine (splenectomized calves) iinilasin
MswaLTaudIvastalinsinluaon lauuiweile 25 ing 6-12 1fan
duan 4 o7 ldvhmsnerewd ssdumandnauazaavwentlwian dae
IFWSNRaadaNT waz IFA (Indirect Fluorescence Antibody Test) Lﬁagrhé'@ff
i’lam’a:m-sﬂ'\hﬂﬁmﬁ]mma@m"’iaﬂﬂ@mﬁuag;w‘%a‘la.i

2. ﬁws:n:éﬁréamaaLﬁuIﬂﬁ'l@TmnLﬁmwia:mﬂﬁﬁmq 45-60 Ju wlalugaiy
AdaruedaTarunm lasdianafuluumiruudiunds ass 4-5 09 lawv
ms%‘mqaLﬁu-ua:ﬁ’\mmazmﬂﬁmﬁiﬁwﬁgﬂﬂuﬂuﬁnm‘?‘ia:ﬁama%ﬁh 24
F2lus ddasauduin 1,000-2,000 67 léao"h_lluqm,ﬁmwia:qa RTIAGIA
nelu 24 $alneusn Lﬁagé’mﬂmum:ﬁmaalﬁn Lﬁaamnq&ﬁmﬂuqaﬁw
Lﬁummﬁum@‘mm%mn'}:uazamag: M laiheenanaukaenale wasanLRy
imzgaLfaaviinisasiagauiunnin Tuar 1-2 as Lﬁam’;’caamwmaqqmﬁu
Lﬁaamnmqﬁamaw;ﬁmmsmgaé’a W iRieniavesna et uinada
AN TWTEINTS Teuuflduaniiiu 1 drdamea

3. szpzdadeunasiuidenauiu wazaenanudludinatedt (nymph) WRbsTE
Fnasibannizuasiwdandaandudd uAzABNATIULTUGUANIDLWAL LA
Wy Geesimzussiwdeads Lﬁmwmﬁnﬁﬁmﬁaﬂgué’wxﬁéamﬁwgm
PNz ‘fhmLmnLﬁuluﬁ'mﬂéjﬂ'ﬁmsluﬁﬁnLﬁmum:ﬁ’uﬁmw
i

4. \ivszarensawvaadiy tiaiapsdeluundalasd loudidanazyinTiguan
asnvwsludeafianawy  Wesndmiusnhlsanmonie maaos
LL&:‘%’nwﬁIﬂiaﬁlﬁ’a:m@ﬁﬂﬂmnL%aa:é‘x’mﬁmsm'saaauﬁqnawmnﬂg’@mﬁ
szHzIgan

5. lwumﬁﬁmw:ﬁnﬁwi‘ﬂ@@ﬁmﬁaﬂﬁv'ammj uaziwenlls  zgauznesni
anlaadluduil, 3, 5 usr 7 Wavhmsdusnaniafedsuiratowszma

Wwuawsaniuifetan llumsanen lushue s 1
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i = ¥ a o o i . - o i -t e
AR 3 TFETERER AR IE LA MEMAIRRRIIL (Tick bags) weneufanuiuuFnnmazAn

sias s Tnuaiaz inaiuasens ieeds luifisissuniusanqiiaide (Tissue glue) QaiLIBEEN
ST i dn( I rg"‘“l “I 4 -a-r- v % r":”/\ 7 'F- = 9”‘ 1 "ﬂ S 1‘.1' ! 4“( Hl- & ‘111 i “Q;

911 stokinette VifaUarei i LA mitnIdnddnanaa daudnd i Wudeada Taenly geezd

Wueleudna i Urzano 6 U0 war axfinagiumsnuwi-f il inafedided frundwdagaoiuegluun
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anuanasuasils@naindsainaisisnatniivl audaznne

(Protein profiles of Salivary glands of B. microplus from each region of Thailand)

o\ =1 oy
ADANIVIA[ DIV

1.

L‘ﬁuLwﬁg}’xmzmmﬁﬁﬁmmniﬂﬁtﬁmswmﬁummwﬁa:mm:gmﬁuua:ﬁ'\m
Fvid fauomendauimouszmaduemis adevsasivaniulile
PBS (Phosphate buffer saline) pH 7.4 #i 4°C lagazifivusmiludey wazung
AN extract

\aBadaurinans thandlugendan Homogenizer i max speed 10 sy 9 8
1 w19 Weamelassaenouan Lﬁa'l.ﬁmaﬁmgmanm Touvnludosdiuds
WatlasAumsaanuanasllsiu

Pndwlhandasaa R sRIuLAEas Sonicator iRarhldimaduan wazildan
Tistnaanun Taglfmdnaudl 30 out put 10 a8 9 ar 1 Wil Tanasazas
Lf‘fﬂﬁ@é@%ﬁdﬁ%@d@&a@nml,ﬁaﬂadﬁumsamuﬁ’maﬂﬁsau

¥ extract firumsLawazyaBRanuenuasaas tvnsiufl 16,000
G W 30w Huswilasuusuensamin extract lis@uan
@1’awﬁfﬂmymuﬁ@nmnauag}iﬁ'uma@lﬁ.ﬁmmvﬁﬁ -70°C waaunsnsnay
wllelunTsdaly dmiumumssann extract asfivian 139 -20°C Wams
avmanututullsdu

WEsazany  extract  Ws@nanndentnety  wavmsasmienuduin
Ts@ulaeds Bradford lauldgaasiauny Protein Assay (BioRad) lanasiam
Te anududusasasazanolusdu dszanms 150 pg/mi

3nuasazatn sample buffer Asznaulude

1. Tris (HCH

2. Bromo-phenol blue

3. Glycerine

4. Deionized water

Wnmsarann extract AsnwameuduTulustwAeld load polyacrylamide
gel low gel AliTlu ingradient gel audusy 4-20 % (BioRad) Jgasdwiu
load protein 41%W 10 Had I@u:,x,@ia:ﬁaaﬁmmﬂ&h,ﬁu 30 pl vasdsues
Punalysduagnadasfinigas load Uszanm 10 pg lanmsidsanswiewado

T8 load gel 914 sample buffer Lilusagag



7. LW@SUURIINYANY PAGE buffer Us=naulileqy

1. Glycine

2. Trs (base)

3. SDS

4. Deionize H,0O

wistulwle pH 8.2 lap'lsifinnsysy pH

8. Gupvumsuonldsdu Iauldiedas Mini protein Il (BioRad) lawld
Kaleidoscope 4 marker load 81382818 extract 1 sample buffer aglwsas
@19 9 189 ready gel lagld fine tip UM micropipette sonszaIWHRAA 200
voit %38 60 Amp Wwa 30-45 wf 90w 1ie marker BunIURILAY
gel WingaFrizen st gel uindl 1 Mgy Coomassie blue afanFunL
Tuseufifordos dw gel wind 2 inlduglu Running buffer 1as Western

blot buffer tNaTaRLNRIMISARAFUNREN LR RGLRRY
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I‘ = ] & = Aa @ e gas = s
4, ldsauanne a&l%'\ﬂ'lﬂllE]‘ﬁls'ﬁurﬂﬂ&la?%ﬂ&lw%ﬁnuLla%@]'ﬂ'ﬂﬂEl

(Salivary gland proteins associated with antibodies)

FDN1INaasIvy

1. Gel #i run 3UIUMS electrophoresis wazhenlalusanandeutdassaadiy
WH8ZAA W% Running buffer fitlsznsusag
1. Glycine
2. Tris (base)
3. SDS
4. Methanof alcohol
5. Deionized water

2. 47 gel 3sznUAY PVDF membrane nszansnsasuszwasinlglu casette
wazlalu Transbolt cell (BioRad) IaplEnszuglwih 100 volts tHwaan 1 59
Tus Touwensuls Running buffer uasaaiianiveilasiu gel laifawauly
am%’ugﬁs‘nLLazﬁNaslﬁlmu‘[ﬂ'i%‘m?}'lﬁi’ré'ﬂwm:ﬂmﬁuﬂﬁ

3. Lfla’ﬁﬁmi{hﬂIﬂsamuaugsrﬁué’a i gel Afelysdulougalunasaning
Iﬂsﬁu‘ﬁaomﬁaag} latusiu Coomassie blue &1 PVDF membrane 324111l

wtly washing buffer Aidsznavludn

1. TBS
2. Tween-20
3. Gelatin

9 A o . . .
4. ¥ membrane luualuansazanoffians blocking blocking buffer lazazud
- 3 AV 1o =2 . = o a a o a
WaYims block  @audludunznuendvaddenasuinzuazsfiaujndo la
[ s . ™ Q‘-’ 1 Qs a A 1]

Tanszutianladnaion 1 % las erousliuiududn uwaTasven
5. 11 membrane TLTS ML washing buffer 3 A33 § 82 5 wh VwLaTaEN
' , " A e = @
1 membrane lutlu primary antibody buffer NA%IuunadlannTzen

o ow e ' @ @ =i . w A g g o .
Sdurivadnean 1-2 Falus uwetenad uiRuhlyddi washing

2 b ﬁo

buffer 3 633 § 10
° u . A YRR ")
7. #1 membrane lduwtlu secondary antibody buffer NaNATNTUYD
o &l = [ . . a o
waudusded N conjugate sanawlas] peroxidase 1:1000 atinsan 1 Falug

faua19 membrane &t washing buffer 3 A33 § 82 10 Wi



11

8. 11 membrane wHlumsazany substrate DAB (Diamino Benzidine) 13913
n3Neaw H,0, wezdsnemsiieldndon srwuwoulis@udduiy primary
. d o = ) A
antibody HivhUfn3u1Nu secondary and body Liaz substrate

9. wuaUdneday deionized water ufhldariamdiwinluanaua oy

Tusaufing
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Han1ineaod

madnwsievanniul afianoinniadts 9 vasdszinalne

Pinmsusnriavediu lapends Key B84 Hamy D. Pratt iaz Krantz wutiule

Bhaena 9 el

mewnta WULRY Boophilus microplus (95%), Rhipicephalus sanguineus (4%)
WRx Haemaphysalis spp {1 %)

meaazIusemauanilewulAus.microplus (99%) waz Haemaphysalis spp (1%)

MANETS WULRD B. microplus (98%}), R. sanguineus (2 %)

male WU B, microplus (100 %)

a ko =4 . ar sy
maRgsuasInelalasiuoaivle 8. microplus TndainaassuaziasfUeins

(mwﬁ 6}

1NNFANEIIITTIaTBNAY B, microplus Iuga i naasIuazieslfuams wy
IUALDUATBIIDITIANUIINHA I

seaEuwaNade

WRUsSzuzUUG lIad a:@@ﬁmﬁa@‘é"wﬁa (Engorged larvae) YEaa0 2-4 T
zaanaiuszyzaInanais (Nymph) a1 3-5 70

LRUSZHZAINAS Y ﬁr:@@ﬁm%a@éuﬁa (Engorged nymph) 187 4-5 T

Wnszpedinansiy azsanasuiluszos @y (Adult) g 1-5 T

uszpzaudnie axlfingefiufeatdisun (Slow feeding) 15181 6-7 T

VAL TZHIzaRL G aﬂﬂﬁnmgﬂﬁmﬁawé’amnﬁaﬁwauﬁuﬁuﬁa (Fast feeding)
151087 4-6 Tn

‘s:m:nmﬁagiuuéTaTaa@n‘i%'Laaw 21-257u

seaEwandalased

Lﬁmwmﬁﬂﬁ@@ﬁmﬁ anduesySusl melu 2-4 Tu nasnnasamarlasd

szuzWnaldanIN M) 14-21 T

TmszuzImInand laad azlsiaantszano 14-30 7%

FAWRAITIAUBIAY B. microplus wanueazlflaannanun 6-8 dlast

mm%ué’mﬁ’uﬂug‘ﬁﬁu 80-90 %

gwnndl szwing 20-30 C°



20-24 days fully engorg

=l | n n-.1' =1 [ - i o L] - [
MAN 6 uamazessiag o weuliuln B. microplus Miderliuguiiu wazsraznasiamysaiLdes g dneasie lurie
UiiAnsineas @eaag luginiiu (Tick chamber) fintupugnagiluasainumu antiuaziuiudsdludnd
3 3 Il =4 3 1 "; Jr MI ! :il L "l.
naaeuas LU ma dsmurrasna wieriudaaatauazidniiesing 9 Weld@nenizn@nuulag

PBFHANLNAT LT M RINENEE 1 7 wa e A lng
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3. anauandrsuasidifuaindassitatananainmiule (8. microplus) anuaaz
maznasdssindlng (mwh 7)

" ar =t ' ) :’ = ] l:‘
anauandsvaaiulamauanwedio luduvesdanihapaziionunensien
Asutnadwia ldsduandenihmevasduwandofviinoaunnniluned lonwy

Tus@ulwiduines oust 7.7 3ufly 204 kilodalton louwulds@uatszwing 17-21 wile
v AlwFwenowu lulsdin 19-28 wila lawlwRuiweg woldsauandauihany dail
7.7,8.5, 14,16, 18, 19.7, 27, 29, 30, 31, 32, 39.5, 70, 78, 90, 92,100, 110, 120,130,140,
204, 210, 220, 300 &z 400 kDa dnsuluRuiwendowulds@uauia 7.7,14, 16, 18,
19.7, 27, 30, 32, 38, 39.5, 45, 50, 70, 78, 82, 90, 92, 100, 115, 120, 130, 131, 134, 140,
150, 180, 204, 210, 220, 300 WAz 400 kDa

Winleanudszmeasaslsanding Dasusihaefilysaunsindeuruuszdi
fu sundieudulwfiviwedovasudasanleun 7.7,14,16,18, 27, 30, 39.5, 78, 121
kDa suitenanuanfiuladalumeald deowulusdudimanann luiRvwe] Tusaudl
Wwlaunulaun 7.7, 14, 16, 18, 27, 30, 39.5, 78, 121 waz 140 kDa LASLT B e AWL

ANswanad udantinaanuamiulsnnale Faidiuiulus@uuinnin

4. ansuandsvashilsaniisnaniioidafivudazafie (M 8)

lusfuannuaala (egg mass) feanudutuvaswanlysawduledanilwinds
w9 lswuTus@udihbhmiinluens 7.7, 10, 27, 39.5, 78, 80, 85, 90, 100, 121, 140,
150, 160, 170,180 WAz 204 kDa luoizAlisdnannsepzdaganwulustiulufisfia ldud
10, 39.5, 78, 90, 121, 130, 140, 160 waz 180 ém%‘uiﬂsﬁumm:u:ﬁ’adauﬁﬂ@ﬁmﬁa@
(fed larvae) azwulus@usulwgfl 10 kDa wazls@udun g Awude 39.5,121 uaz 140
kDa &w3usszdananady (nymph) wufiszaz 10, 78, 80, 100, 121, 150, 160 Wz 170
kDa wiusanihavaafussneandus wuswdsnuiingnuinonuluisames

dansmpanivudszme dumadunenniswuldsfundpluszuzdidaunganuifon
Tanwussus 10, 39.5, 50, 80, 90, 100, 120, 140, 150, 180 Waz 204 kDa liiatdiaadnls

FUWWE (Reproductive tissue) Wulus@uil 10,19.7,30.7, 39.5, 78, 85, 90, 121, 130, 180,
204, 210 waz 220 kDa ludlaidandaniianuluséiu 10, 19.7, 27, 39.5, 45, 78, 90, 100,

s =] ; A .
110, 120, 150, 160, 170 W&z 190 kDa &3y lUsAuanifiaEiatlszann (Nerve ganglion)

wulisuiias 2 wika Ao 160 Laz 170 kDa



Tick salivary gland protein profiles from each region of Thailand
Central North Noith-east South

mew  Male Female Male Female Male Female Male Female

(Bay ; '
: i ' =

S Pl
121,000 .

BOUO —

39,500
30,700

19,700

HRUEEE
RLLE
LS B ) b I

7.7090

1 ¥ r
mwih 7 silupuvesldsaveindemharsuasiinininugar mevesilszmaing
o
nlSsudimmamaduazmedio Taods PAGE uazdauddau Coomassie blue Tat

u.l"?f;i1_|Lﬁﬂuﬁ’m.l’mﬁ'rfﬁ_l?ﬁummg’mmqé?“;wﬁ'1#1:‘3& (7,700-204,000 Da)



Protein of tick at different stages and other tissues

Egg Unfed Fed Unfed TSG TMG
mass Larvae Larvae Nymph Saliv. Gut  Reprod. Muscle Nerve

s 8 TilsAuinndisdauudazyianSoufioniulagis PAGE
nazdoudd1s Coomassie blue Tetin fFeuimienrillsfe s g iuniisou
d1eiiie (7,700-204,000 Da) TSG = Tick Salivary Gland
TMG = Tick Midgut
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5. lls@wandeaiasifienadiusiunanduads (nnh 9)
i = = a e y =a P = ) ] a ]
lsfunnuazidwintenniiinuluds PAGE Wasanlus@ushairinnud
sansonszdunlidununiaunandueddle lnowuinfuwasinazilds@uitinmsnszgu

nsELanaLaf mnn’i%ﬁumﬂgﬁ’ TaowuTus@ndszanm 10-14 wila vnshluiwes

9
W s ow o

WULTZANM 6-12 T Imﬁmwmﬁm:wu'{ﬂ‘sﬁuﬁﬁmmﬁmﬁaqﬁ'ugs‘jqunumuﬁa
7.7,27,30.7, 50, 70, 78, 90, 121, 180, 204, 220, 300 wsx 400 kDa mm:ﬁlumﬁga:wu
Iﬂsﬁu 7.7,19.7,30.7, 50, 70, 78, 110, 121, 140, 204, 220 waz 300 kDa
I&Jsﬁuﬁﬁmmé’wﬁufﬁuuau&uaﬁﬂmmwia:mﬂﬁm’mmn@mﬁ‘ulummw
Tapasfiomauuanenatssao 20-30 % laowuldsdunsn g AwmmiRvudazmeinie

Auleiun 7.7, 19.7, 30.7, 50, 60, 78, Wz 204 kDa



WESTERN BLOT RESULTS OF TICK SALIVARY GLAND
RECOGNIZED BY SERA OF IMMUNIZED CATTLE
CENTRAL NORTH NORTH-EAST SOQUTH

Male Female Male Femals Male Famale Mala Female

[ ¥ v b
M 9 uawoy TusBuvssdemhmesifadusinmatia Westem Blot Tagld

kd

S e e = [y - ' 1 :} a
upuAveAtfanInmsnszqugliduiufindsifedonhmesludaimaness Iny

a

WisufeuduTUs@umas grumieaghedie (7,700-204,.000 Da)
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1. nmsdnwnsiavaaiulanaiatnniadais g sesilsanalne

a o P . ' Y = e o
phavasiulafunanmad g vastsanalng saulwgiSass: 90 WhwRulavia
. A e = ~ . o a o , a | = a A
B. microplus HillwAusiia 1-host tick AdaNudumzadala nszllasnaniuwfusiaiiu g
@ A o » 3 . o = o . =
WuRwLTaIadun laud iy Rhipicephalus sanguineus FaduwAUTHRA 3-host tick NEIN
Innjaznuludaditos i gl snnidadfadiedu 9 msdaduriiafionaufianniinig
= [ ‘g f e Re A , . 1 o st y = PO o
wosdailnsegindiudaslug ww Ta nszlie Mldimsunsnsznsvasduriad sn
o P Y| . , i = & A . a-
urflegaviefiwulule léun Haemaphysatis spp. Sadwdiuziia 2-nost tick lausinas
= f . = = a S a A
wulummqm'm'mmﬂﬂm’nnn’nm}:wulummuaa Wi tinazwululansedeminly
Faslwawemeat #»3a nun wisnddafihgngu M REIARIIMUIRNUA B Tunn
WAha wasmale ﬁumﬁmﬁmimuﬂdaUmﬁwﬂuaa‘izﬂg’muﬂwmn wasnztaanil ¥inldd
= s~ AW e 1 as [ \ . a  a- o & = [% a
Tamadafuriadils uiissanaaiamna T iaansodiduan liiAulddasuasdaias
Judaudataailovvinmsune vldlunuidusiedannnsfusaogisnsfianlunie
16t faudazwuiniiiu 3 wiia lulanszde udaulnguiazibusiia 8. microplus 9
' v = - = A = a a ar o o
gusona enuawnwuaaiuiafiwnludssinalng Sanrsfasifenwanindgy

doduAule suaishasBanWawindudasueiy 8. microplus

:\n’ ar r=) o . a < s P Pr-%
2. muaanazInlalafivasniula B. microplus Tndninaassuasieslfjlidnis
Wula B. microplus Miassludasyfianms Bosldfuaszuziidultuazadan
::iw = aq'd Ww g au P = . = i " 1 Q-  as
Teezusn Matdsiuriaiitadnafivilwfusiia 1-host tick smmulwuaxaguumaﬂf
ﬁﬂmn@mné'}mui’waasznzuuﬁﬂaaﬁﬁ’mz suaNIlaae ariFIUIRINAALINY wel
= % d’ 1 U A =1 A‘ N 1 6‘: » d‘ a [
‘lummyﬂmsmmsm:ﬂaguanmawimﬁmﬁzuzmﬂu‘lmmmu FuTszdn 9 Tndn
AoI0FHBLUUGIFAT ﬁazﬁua:mﬂﬂ’luﬁgm
a2 e =t (3 . e & W w e ed = ‘[ &
msiiauazShenlalaiivaasivle 8. microplus Sniluaasanapanimiulagd
aWsINING HezvhldiAvamansnin i nsiisaRulugaividaidounsdsmns
[l o s b o ] :1:: = d = Qs o
LT msmnﬂlmﬁuLm:lumwmmﬁqsmu WhaIINNLNaTlaInuANTIANG m'gg’ln Va9
(=] S a W o =3 o X 1:{ s ' ; 4:.\2’ s P 3
JIMARDIANING ‘nﬂ‘nmaamcﬂqcLﬁu’lumwmﬂa@ﬂumma suwsaldpIan e wulelay
- a = | a . \ e A
FysuTnaasAmnsinluldnafissesniy wu aa Tauwis twusulu wanani
:l’ 3 [ =3 o s c‘ =3 al ; = o R LY
massnfvsimelugadiy Mldludwiwinie esnguRuiifuidia ulas
mnTndiansldnagefionn ldfoswetaasmaAumduwiwiunnn q
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Rearing and maintaining colony of cattie ticks (Boophilus micrcplus) on the experimental
animals and in the laboratory in Thailand
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ABSTRACT
Boophilus microplus (Caneslrini), the tropical caltie tick, is an important ecto-parasite of cattle
in Thailand because of their role as a vector of many tick-borne pathogens. Tick control and
prevention strategies can be achieved by the development of tick research including new acaricide
approaches or tick resistance, tick-resistant caltle, and vaccination against tick. The clean colony of
cattle tick is needed. Engorged female ticks were collected from each part of Thailand. These ticks
were identified, and kept separately in glass chambers under ambient temperature 20-25 °c and

relative humidity around 80-90 %. The ovipcsition occurred within 2-4 days and thereafter hatching

1 MAITIYIRAINGT AUERMIUNNSANEAT NWININIBN¥ATANTAT LI
Department of Parasitology, Faculty of Veterinary Medicine, Kasetsart University, Bangkhen Campus.
2 MMTgameasy AusFRLwNumMand s InapinyaImand fuwsuem
Depariment of Obstretrich, Thernogenology and Animal Reproduction, Faculty of Veterinary
Medicine, Kaselsart University, Khamphangsan Campus.
3 MATTIARLMANT AMZRAIUYMUANFAT IMINIABINBATAIEAT HUWILE

Department of Surgery, Faculty of Veterin~- !Jedicine, Kasetsart University, Khamphangsan Cainpus.
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was presented in 2 or more weeks. Eggs or larvae were tested by Polymerase chain reaction (PCR)
for transovarial tick-borne diseases. Pathogen-free larvae were maintained in the chamber for weeks
before transferred to splenectomized cows. Ticks were protected by tick bags and checked daily until

moiting and enrgorging. The life cycle of tick on host is approximate 21-25 days.

INTRODUCTION

B. microplus was first recorded in Thaitand (Panita et al., 1983). |t cause economic loss to farmers
by direct effects on biting, btood loss and by indirect effects as the transmission of tick fever {(Seddon
and Albiston,1968; Sutherst et al., 1979). In addition the costs of acaricides and production loss have
to be considered. Thus rearing and maintaining colony of B. microplus is a major concern of tick
involved research, for examples, to test the efficacy of acaricide, to investigate the host resistance to
tick (Kemp et al., 1970; Wharton et al, 1976), to test the possibility of tick vaccine (Brossard,1976;
Opdebeeck et al., 1988) or to use vaccines and genetically resistant animals in tick control (Utech et
al., 1978, Brossard, M. 1998}, vaccines and acaricide integrated control (Redondo et al., 1998). This
tick specie is needed and demanded especiaily for a clean colony. The tick colony should be kept
clean from most tick-borne diseases including babesiosis, theileriosis and anaplasmosis. These
diseases can be transmitted transovarially andfor transstadially. Rearing and maintaining colony of
ticks is necessary to understand on and off host biclogy of this tick since there are a number of
factors influenced feeding, oviposition and engorgement. Such factor includes humidity, temperature
{Hitchcock, 1955; Knulle, 1966 and Short et af., 1988), temperature (Hitchcock, 1955; Snowball, 1857,
Own, 1975 and Davy, 1988) and suitable hosts have an impact on a tick survival rate. From the works
of Hitchcock, 1955; Knulle, 1966 and Short et al.,, 1988 it is evident that an RH of 70% or higher is
required for hatching of eggs and survival of larvae. The survival ratio of this tick in the nature and
laboratory are differed (Hitchcock 1955; Snowball 1957: Wilkinson and Wilson,1959) since tropical
cattle ticks are incapable of living cutside of hosts for too long. This study was to maintain ticks in

both the animals and the laboratory to observe the lick parameters such as feeding, oviposition, and

molting period.

MATERIALS AND METHODS
Ticks
Adult male and female cattle ticks were collected from the Nort, North-East and South of
Thailand during June and July 2000. Al ticks were dipped in 1-5% Chlorox { Sodium hypochoride
0.1%) for preventing fungal infection. B. microplus is identified followed by Harry D. Pratt (Key to
genera in United States) and by Krantz 1978 (Key to families, selected genera, and species of
Ixodida, adults). Engorged female ticks were individually separated and kept in clean-plastic tube

placed in a glass chamber with cover. Humidity was created by saturated potassium nitrate soiution
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, and keep in the range of 80-90%. Ticks faid eggs, which later hatched for larvae. A part of larvae or
egg mass was tested for blood parasites such as babesia spp., anaplasma spp. and theileria spp. by
- PCR technique. The clean larvae transferred into the splénectomized cows.{Thomson et al., 1992).

Experimental animals
_
Two crossbred cows, native and Jersey breed, age between 18 and 24 months old, born and

rdaised in the experimental farm of faculty of veterinary medicine, Kasetsart university, Khamphangsan
campus, Nakorn Prathorn province, were completely examined for blood parasites. In addition indirect

flucrescence antibody {IFA) test was confirmed as well. If all tests were negalive result, they would be

splenectomized and kept in a free tick area. The cows were fed with silage, grass, and clean water.
Each cow was represented for each part. The cows were shaped and cleaned for connecting tick
4 bags before larvae were transferred to them. Two or three tick bags were glued on the conjunction

between back and shoulderTwo types of tick bags were used in this study. The first one is made of
, elastic nylon, like sock, and had cylindrical shape with lwo ends. One end was glued on skin of
animal with water soluble glue and the other left it free and clamped with rubber bands. The second

one is panty stocking made of silk or linen.

Rearing colony of ticks on experimental animals
1000-2000 larvae were transferred into each bag in the early morning. Every stage of tick was
daily observed until fully engorged female tick dropped from the animal. In the experimental area,

temperature and relative humidity were routinely noted

Maintaining colony of ticks in the laboratory

The detached female ticks were raised in the clean tick chamber followed as the tick collected
from tne field. The ticks laid eggs and then hatched to larvae. The second generation of larvae or
egg mass derived in the laboratory were detected for pdssibly tick-borne parasiies by PCR. The tick-
¢ born free larvae were transferred into the splenectomizedcows to reproduce and maintain for the

complete cycle and for further study.
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RESULTS AND DISCUSSION

Three species of ticks, Boephilus microplus, Haemaphysalis spp, and Rhipicephalus spp.,
were found from the North and North-East of Thailand (Fig. 1). Only B. microplus was found in the
South.We have seen B. microplus every provinces (15) almost part of Thaitand from this specimens
collection. Pathogen- free larvae fed on the cattie from each part became fed or engorged larvae
within 2-4 days and molted to nymphs within 3-5 days. Unfed nymphs might wander around the host
for a while before engorging and molting to adults for 4-10 days. Before mating, they fed slowly at first
6-7 days. Then they fed quickly and became fully engorged female and dropped from the host around
4-6 days. Life-cycle on the host was about 21-25 days.The engorged female tick dropped from the
host was raised in the chamber at the laboratory. The oviposition occurred within 2-4 days and
thereafter hatching presented in 2 or more weeks. Life cycle of tick off host took time at least 16 days.
Complete life cycle of ticks was around 5 or 6 weeks{ Fig. 2). It is similar to report of Roberts {1852}
that the minimum time to complete the life cycle is 5 weeks and under less favorable conditions will
exlend to several months. The temperaiure and relative humidity inside the chamber were average
20-25 °C and 80-90% respectively during on the experiment. From other studies the engorged female
raised under in the incubator at 23-28 °C and 85-95% RH. The temperature and relative humidity
outside the chamber or in the laboratory were average 25-30 °C and 40-60% respectively. The
humidity in the laboratory is rather low. The colony of larvae could not persist longer in dry areas with
low humidity (Seddon and Albiston, 1981). The temperalure at the stable was 25-30 °C and 60-80%

relative humidity. The advantage from this study, we can reproduce and maintain clean colony of tick

for tick research development.
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Fig. 2 The life-cycle of B. microplus from the experiment.
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