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Rhipicephalus species are distributed globally with a notifiable presence in Southeast Asia (SEA) within animal and
human populations. The Rhipicephalus species are highly adaptive and have established successful coexistence
within human dwellings and are known to be active all year round, predominantly in tropical and subtropical

climates existing in SEA.

Southeast Asia Rhipicephalus tick Tick and tick-borne diseases

Susceptibility Host Responses Host Range Economical impacts

| 1. Background

Southeast Asia (SEA) covers about 4.5 million km? of landmass, with a human population hovering around 670
million [ This region comprises 11 countries, and it is a vast Asian region situated east of the Indian subcontinent
and South of China (Figure 1). All 11 countries fall within the tropical and subtropical climatic zones. The enormous
variety of landscapes and climatic complexities have given rise to a considerable diversity of animals throughout
the region, including ticks. With the consistent growth in the average annual gross domestic product (GDP), the
concurrent expansion of SEA’s livestock sector naturally occurred [&. Several adverse effects have accompanied
this spectacular change in—the “Livestock Revolution"—the phenomenal rise in demand for foods of animal origin
in society 2. Examples include the existing threats of outbreaks of zoonotic diseases that can compromise both
animal and human health & cause economic losses due to diseases B, and result in environmental pollutions
from the usage of disease control drugs and pesticides 8. Small-scale livestock farming (i.e., backyard and
village farms) remain the predominant practice in most low-income countries in SEA [l This practice requires
intensive contact between livestock and farmers, which creates ideal conditions for cross-transfer of pathogens

associated with potential zoonosis, in addition to ticks 19,
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Figure 1. Geographic depiction of Southeast Asia: SEA comprises countries within the Indo-Chinese peninsula of
continental Asia, including Myanmar (Burma), Laos, Vietnam, Thailand, Cambodia, Malaysia, Singapore,

Indonesia, Timor-Leste, Brunei and the Philippines (https://aseanup.com/free-maps-asean-southeast-asia/,

accessed on 4 January 2021).

Ticks are second only to mosquitoes as vectors of disease of medical and veterinary importance. They transmit the
widest variety of pathogens for any known arthropod vector, viz. viruses, bacteria, rickettsia, protozoa, or even
certain helminths (microfilaria) 11121 Rhipicephalus. Being the genus most frequently associated with both human

and domesticated animals, Rhipicephalus is thus the utmost studied genus.

2. Genus Rhipicephalus and Its Common Species in
Southeast Asia

Ixodidae, also known as hard ticks, are exclusively parasitic arthropods. Rhipicephalus is one of the 12 extant
genera of Ixodidae and comprises 84 described species 13141 Rhjpicephalus falls under the subfamily of

Rhipicephalinae (Metastriata) (Figure 2).
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Figure 2. Phylogenetic tree based on maximum-likelihood analysis of the subfamilies of ticks from a 16S ribosomal
RNA gene sequence alignment dataset. Branch support value on nodes indicates the bootstrap values of
maximume-likelihood and Bayesian posterior probabilities. The highlighted names are Rhipicephalus spp. tick

sequences from several countries.

Tick species under this genus are found globally even in regions they may not be necessarily ‘indigenous’ to.
Animal trade across the SEA region and other parts of the world enhances the rapid distribution and establishment
of tick species such as Rhipicephalus. Rhipicephalus species are associated with the infestation of livestock or
domesticated animals, primarily cattle and dogs 22181718 imported into or exported out of the SEA region. They

are mainly two- and three-host ticks (Rhipicephalus) or one host ticks for all the five species under Boophilus.

Morphology-based taxonomic classification of R. microplus and R. sanguineus s.l. has been challenging even for
the most experienced taxonomists. The intra-species variations within the R. microplus species complex led to the
description of multiple sub-species. However, many were later considered synonyms to R. microplus or R. australis
(291 |n recent years, molecular-based phylogenetic analyses added a great deal of insight into the species diversity
within the R. microplus species complex. Based on studies of mitochondrial cytochrome ¢ oxidase subunit | (COI)
gene marker, there are five different phylogenetic clades within the R. microplus species complex viz. R. annulatus,
R. australis and three R. microplus sensu stricto (s.s.) clades 18191201 These species are not possible to be
differentiated based on morphology alone. Rhipicephalus sanguineus s.l. on the other hand was shown to have two
major phylogenetic clades, the northern (tropical) and southern (temperate) lineages 21, Besides, several other
phylogenetic clades, or operational taxonomic units (OTUSs), also exist, representing separate species and needs

to be confirmed in further genetic characterization 24,
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Rhipicephalus microplus has been reported to occur in Cambodia 22, Laos 2223 Myanmar 22, Vietnam 24123
Thailand 281271 Malaysia 18], the Philippines 28129 and Indonesia 9[22, Rhijpicephalus microplus is frequently
found on livestock animals such as cattle 2% water buffaloes 22 and goats 18, Rhipicephalus microplus is widely
researched as it is a significant pest of cattle with substantial economic impact 1. Rhipicephalus sanguineus s.I.
refers to a group of closely related species associated with dogs worldwide 2. In SEA, it has been recorded in
Laos (28231 Myanmar B4, Vietnam 22, Thailand 28, Malaysia 728 the Philippines B2 and Indonesia 49, So far,
the R. sanguineus s.l. identified in SEA fall within the tropical lineage B7. Nevertheless, the genetic diversity of R.
microplus and R. sanguineus s.l. ticks in SEA is still largely unexplored. Not to mention that there are other species
of Rhipicephalus whose molecular work are comparatively lesser than R. microplus and R. sanguineus s.l.
Rhipicephalus pilans. For instance, only one nucleotide result was available in the gene bank after research on the

evolution and ecological niches of Rhipicephalus was published in the year 2021 411,

| 3. Host Range of Rhipicephalus Species in Southeast Asia

The host specificity of Rhipicephalus in SEA can be narrowed down based on previous incidences and findings.

They are mainly associated with several types of livestock and companion animals (Table 1).

Table 1. Host-tick list of Rhipicephalus hard tick in Southeast Asia.

Host Type Country Tick Species Host Reference
Livestock Rhipicephalus microplus Unknown 22]
Cambodia
Rhipicephalus australis Unknown [42]
Indonesia Rhipicephalus australis Unknown [42]
Bos taurus
Rhipicephalus Bubalus bubalis [43]
haemaphysaloides Capra aegagrus
hircus
Bos taurus
Bubalus bubalis
Rhipicephalus microplus Capra aegagrus [20][43]44]
hircus
Equus caballus
Sus scrofa
Bos taurus
Bubalus bubalis
Rhipicephalus pilans Capra aegagrus [20][43][44]
hircus
Equus caballus
Ovis aries
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Host Type Country

Laos

Malaysia

Myanmar

Singapore

Thailand

The
Philippines

Timor-Leste

Vietham

Tick Species

Rhipicephalus sanguineus
S.l.

Rhipicephalus
haemaphysaloides

Rhipicephalus microplus
Rhipicephalus australis
Rhipicephalus microplus

Rhipicephalus microplus

Rhipicephalus microplus

Rhipicephalus microplus

Rhipicephalus australis

Rhipicephalus microplus

Rhipicephalus
haemaphysaloides

Rhipicephalus microplus
Rhipicephalus sanguineus
s.l.
Rhipicephalus annulatus

Rhipicephalus microplus

Rhipicephalus sanguineus
s.l.

Rhipicephalus

Host

Bos taurus
Bubalus bubalis
Gallus gallus
domesticus
Sus scrofa
domesticus

Bos sp.

Bos sp.
Unknown
Bos taurus
Bos sp.

Bos sp.
Sus scrofa

Bos sp. and Bos
taurus

Unknown
Bos sp. and Bos
indicus
Bubalus bubalis

Capra aegagrus
hircus

Bos sp.

Bos sp.
Capra aegagrus
hircus

Bos taurus

Bos sp.

Bos sp.

Bos sp.

Canis lupus

Reference

[44]

[27][47][48]

[42]

[28][29][49]
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Host Type Country

Indonesia

Laos

Malaysia

Companion

. Myanmar
animals

Singapore

Thailand

The

Philippines

Vietham

Rodents

Indonesia

Tick Species
haemaphysaloides

Rhipicephalus sanguineus
s.l.

Rhipicephalus
haemaphysaloides

Rhipicephalus sanguineus
s.l.

Rhipicephalus sanguineus
s.l.

Rhipicephalus sanguineus
s.l.

Rhipicephalus sanguineus
s.l.

Rhipicephalus sanguineus
s.l.

Rhipicephalus sanguineus
s.l.

Rhipicephalus
haemaphysaloides

Rhipicephalus sanguineus
s.l.

Rhipicephalus
haemaphysaloides

Rhipicephalus microplus

Rhipicephalus pilans

Rhipicephalus sp.

Host
familiaris

Canis lupus
familiaris
Felis catus

Canis lupus
familiaris

Canis lupus
familiaris

Canis lupus
familiaris

Canis lupus
familiaris

Canis lupus
familiaris
Felis catus

Canis lupus
familiaris

Canis lupus
familiaris

Felis catus

Canis lupus
familiaris

Canis lupus
familiaris

Forest rats *

Rattus exulans
Rattus hoffmanni

Rattus rattus

Niviventer
fulvescens

Rattus argentiventer
Rattus exulans

Rattus rattus

Rattus tiomanicus

Sundamys muelleri

Reference

[53][43][54]

[33]55]

[37][56][57](58][59][60]

[61][62]

[34]

[53][62]63]

[21][36][62]

[53][29][62]

[21][35][52][62]

[44]

[43][44][64]
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Host Type Country Tick Species Host Reference
Pteropus vampirus
Rusa unicolor
Helarctos
. Rhipicephalus malayanus [43](66]
Malaysia haemaphysaloides Panthera tigris
Varanus salvator
Sus scrofa
Hylomys suillus
Bos javanicus
Rhipicephalus microplus Man/s.j avanica asiad)
Rusa timorensis
Rusa unicolor
Crocidura nigripes
Hylomys suillus
Rhipicephalus pilans Rusa timorensis BN
Indonesia Sugilfsr:rz;’gus uary
Wild animals
Rhipicephalus sanguineus Bos javanicus [43] t
s.l. Rusa unicolor nen
Arctictis binturong
Rhipicephalus Cuon alpinus [68] iious
haemaphysaloides Martes flavigula
Neofelis nebulosi
Thailand Rhipicephalus microplus - (44) seases.
Rhipicephalus pilans - (441e4]
Indonesia RhlplcephalgsI sanguineus i [43] Health
Human
Rhipicephalus microplus - (68)
le
Thailand Rhipicephalus sanguineus i [69]

s.l.

7. Steinfeld, H.; Gerber, P.; Wassenaar, T.; Castel, V.; Rosales, M.; de Haan, C. Livestock’s Long
Shadow: Environmental Issues and Options; Food and Agriculture Organization of the United
Nations (FAO): Rome, Italy, 2006.

BVALREIRY EXRITN SRR YRR O SRR SEIRa PR #ifeased environmental concerns, and
ethical solutions. J. Agric. Environ. Ethics. 2009, 22, 153-167.

I9.4b(;|c; QI% ngﬂlﬁg%rgéfnrgﬁ%h& ﬂpg]iIMEﬁg(IﬂS).R&ﬁ(%ﬂﬁa?ﬁansformation of

richiddle-income Asian Fegnomies: Diyersification, Farm Size and Mechanization; Dawe,D. Bd.cio
oAy WOTKING R aRet Qi I SR A e S P Uy o o ADR S ST NGYOS R Bing
coulrtl?r%'szﬁ)vleSStock economies B, These losses are bothered by developing countries’ inability to control and

monitor the diseases; hence, it impairs the livestock economy 2. The distribution and prevalence of these
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1fséantasctosse td-. SBAURoo R IEicaO traatadpedricks laand tick - bosreichsah siesp dxt@mneRHipaléiphalus-borne

disqgrerspieciize. aledrute StariasiohpRBhidsRA3 tHER@ridl€.and ehrlichiosis. Some other pathogens transmitted by
i i ig [391[60][74] i i [59] i i

17 TIPSR, 1o HeRAIEAY B Cenzal, 3./ RSESHA RUN S onehdisin 25 E RSPaIAaarizand

-fever, respectively. The host range for these diseases is reasonably consistent, althopgh outli known
Q a\é \}ecﬁ?rs CI)\f p%\thogens t'ha cause |sea{se In ?u'Jmans an yanlmé s.riEront. F:)’?OSCliI. 56%5), %, W

hos e ome tick-borne diseases have also been reported in the SEA. For instance, rare infections in a
LA P

previously unknown host for Babesia canis, such as in wild rodents, have been reported (/2 in Thailand. Similarly,

12mYat o - TVRRG rEl; VR G cEurerBe W-hiARY bXbebivsid (CHGSABNB RREILAFES BRI IBRMEFIRT the USA
intdSitRgAtiatef ticks in China. Parasites Vectors 2015, 8, 24.

13. William, L.N.; Sonenshine, D.E.; Noden, B.H.; Brown, R.N. Ticks (Ixodida). In Medical and
B josis aff t - d animals with hi i health . B ja caballi and
AReSIgRiR e a Bash i Riofds: RISt bioh) ekonpic AL sl conssgtiences, Bahegia caball an
Th%%r{ﬁe%gﬁ gl,leé:&[(ély cay%%gggyﬁ_plroplasmoas characterized by fever and jaundice, mainly in horses and
other Equidae in SEA [Z7178] Anaplasma that causes anaplasmosis is a tropical to subtropical rickettsial disease of

Tk BiReRRE EompanBAnadnEs. MAsIAGA nRRGRAY RiSBAC SRRV Ri IHRNHHGEAIOBFRERAIh tGk§eOind
buffhedeprsstiaemnaphysmlis (Aegi: JxadifagigaBrminsular Malaysia. Exp. Appl. Acarol. 2017, 71,
387-400.

LSV TR R B SIS RISRIGErAIS SWAISPY SBISIRIS {n SEAmGAHIrGR, intectious
diseRsgrati Rebrsigpheleranfrariasma and RPrikhiene ] n Py A e Nisd TS P TonHa sy sl
S o eSS 5 Rl S Re ARG 2 8(3ka 80 o8Bl {Lgs scenario. Hoviever,
remains unclear why such co-morbidities are consistently challenging to treat, and the ticks are difficult to control in

18 Bt oRrendaffsries R - dbararoshians retind fisaasemP iHeOBpRRARILBRUN B IS W RERRIDBRuS,
the PRRSIFeRafRSHtRhrdRMe 28h & fre3fing incidence of resistance to control drugs of this tick in SEA. Molecular

19etes IR NGy BRCa . PRIIRISNY. 1T (BONRSRSthdicks, Bniiam, desivihygndersiRnding drehost parasite
dyragitg, '9r; SBRE Find e ELEOHSINHE e HD JRIRVArTT e P SBREE DPUBH P ARENEALS ih BaSRHRN- It
remaing §Wﬁb§’sgﬁt§f§?i@ﬁa?g‘?)1%0tﬁ w@c@@i@/whfﬁls_@gg act as biological, mechanical vectors or

both for pathogens of interest.
18. Low, V.L.; Tay, S.T.; Kho, K.L.; Koh, F.X,; Tan, T.K.; Lim, Y.A.L.; Ong, B.L.; Panchadcharam, C.;

TicNSMa Freehishn Yeisealian-Aziuiny MiMplestbabshaiaaterisatpmatthsitickR Nplearhalles 81, High
moPfioRIdS (NMalaysiatiNew Hisighisdniaphe soveticedirersibeant disingl ORNElICRSENHALES The
DefBFPMEAIRR JMREKE BRasiies NeCtasD 20 dRgRode; kRat and control diseases of animals. However, the

1Y ARFFBINICETRAES P ARKS AN HRAKRE FiSeasRRIAT HA ARG RO 2XNALIN HSHOI B cafkapffarm economic
IMPSRY RIGARATBPaHRE e dRe F HepRB R APEATEGRICRSINNS Bioks from Bangladesh, Pakistan and Myanmar.
Ticks Tick Borne Dis. 2018, 9, 1069-1079.

b 5. Resistant and Susceptibility Host ReSPONSES creot, r. New

insights from molecular characterization of the tick Rhipicephalus (Boophilus) microplus in Brazil.
The cogn Fex ?nteract!on, mainl cﬁje to %e host’'s diverse w#mu e mech(am%nps and non-imimune structural

come%\rlfe[r'%trsa,ls‘hg)sa r%cs)gtcr)i'l}t/g ' tc? 1\§ér%?1’53r1e7s_p§r21§és towards tick feeding B3, Most mammals mount an
ZinnDaotegicab reapofseltatidéadMgIickMteosdsagfBr iGieaiallitodhdRariss specsarito Jifde borpbobhgicadry
expandngenstimdispesity of Riagicepisaiuso e geiree ks gaadudabe fickrbitee tiewsamd <) Bo¥Viodidss cattle
breBérasianovectsista 18, B, @13oplus than B. taurus breeds, although considerable variation in resistance

exists between and within breeds [B4l. The pattern of host resistance to ticks in the SEA region is not necessarily
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2aff&angémnh. Dth&ShaeotsRof Berker| b . Sudbhydsiganetidsanadysisepémitochontealapenomtitsed ten ceseral
specidicaresidtmaicthe cattke digkp &bipicep el us (Bogphiticsyonicrol¥shasnhighly acsiytatic speciescddle
selédmdagenairdsy geriitdnpmyvermbnaPib3ick resistance within a herd.

23. Vi hayloth, K.; Brey, P.T.; in G.; herland, I.W, Fir rvy f th rd tick (Acari:
8vergmg|%s% a%e’ to'R. s#éroé}-y’sﬁr?gggtat?dnarg c’atStIgt hgs amgr’ly \é¥fecto?trrs13chg isomé. %\It %udgrgcso ec%f the
IStr

Ixodijdae) fauna of Nakai |ct, Khammouane Province, laos, and an updated checklist of the.
mechanfsms)andumod%lall}lmg?actors have Beenrnjentl ied and quanfltji'ed, much remalilr% to be exp allﬁe . Studying

thetlg(le(r?e% Lrggigt'aﬁges ticﬁo\ Bg!'s%%%gglj %i?f]érGén%]Br%ggs_ %?%éttle can contribute to alternative control methods.
24véttigaions AtseshieMified ahsatiosshapotitiakeffioacyonh € aringHin tsasi@niguadieurnbiseadcoiraiainghe
coritigooatta tid krRhipicalpluaints €8 aog lta S snigrapl usean gritr ckog). g RUipicSphalinsasidiguineasost-
ranbjet. idsistadt RlatotResod014e 3xP8dAdetBIo include companion animals, wild animals, and livestock to
25 IR G " D e Bt e I d ek Eaoa Al R dl ey S At &y o, RhEh. Eramiane (8Os
javi@gés)gga&%@)fﬁurus) and water buffalo (Bubalus bubalis) can be explored for conservation and genetic

diversification purposes.
26. Muramatsu, Y.; Usaki, N.; Thongchai, C.; Kramomtong, I.; Kriengsak, P.; Tamura, Y.

I éer&gﬁetr}]glﬂgil giéﬁ@g%??j éj %xgalhgjérieéijti f ctign in cattle and chickens and

presence In ticks a outheast Asian J. Trop. Med. Public Health 2014, 45,

Rhif)il:gZhalus ticks’ control mainly depends on conventional acaricides. However, the exhaustive use of these
XheriemtfgResUIRd Kinelgh KIS IdeMelagingl. FeAKRIRE JenMRIorSamaEFifiRiteTMBRNgasses.; 2.
Iverypeisod, TRRRIOCRHEhaRone; iSittapdRpan§NL0-PeRREERIEHEeNY BB SsieAtarSie RAThRIGRHBINEC
in qEGpAiRREemMiSrB)SI i Malay s [&anrarasia Sieandrbhaianmifih Aty niereds srsrenityL 5o genort of
acapigifleaggjstant Rhipicephalus ticks in the SEA region, we cannot discount the possibility of this event. Thus, the
application of alternative tick control approaches, including the rotation of acaricide, sterile hybrid ticks, pasture
28. Ybanez, A.P.; Sivakumar, T.; Ybargﬁz, R.H.D.; Ratilla, J.C.; Perez, Z,0.; Gabotero, ﬁﬁ Inokuma,
rotation, anti-tick vaccine, development of host resistahce to ticks and the use of plant extracts, should be explored
s'E'AF'rSt molecular characterization of Anaplasma marginale in cattle and Rhipicephalus

(Bo'ophilus) microplus ticks in Cebu, Philippines. J. Vet. Med. Sci. 2013, 75, 27-36.

SRR ROHIE. UBR Gh VI o5 TSIFeREAGHR HER diffReen| MInvRmptarip Tieadd ShABRApasIaYeays tick
configk S 1a5kedian ) e IRSACTERBIFEIPESRYER! POSRTiESIBRARe &3 companion animal in Leyte Island,

Philippines. Livest. Res. Rural. 2015, 27, 1-10.
The success of mosquito control using genetic control methods 2% rekindled interest in using this method to control

3RnipRBAN A i RUBROGA! aN o kniPiHER e BRSNS e MONMBRRLRioRIGKS 1A 6R T AgiARRugh the
maimngBB%\F&QBnon. %mﬁaifﬂé/ Qﬁ'&’ﬁs WQ@&]&S[”TH@Q%‘%SM%' W@Flﬁe&gﬂngielgro&Z§gs also produces sterile

Fnaleyiand fertigifemries “iartins, J.R.D.S.; Barros, A.T.M.D.; Andreotti, R.; Cancado, P.H.D.; Ledn,
A.A.P.D.; Pereira, J.B.; Villela, H.S. Reassessment of the potential economic impact of cattle

The, RPASITELaPRISSTPHAN, OB YRR RERGI SR04 CRBRrE8 45 projected to increase in the years to

come 22 significantly. The increase in demand for livestock products has intensified the race to acquire agricultural

qgnyggt@fe\?n; tﬁéﬁf@él@d?keg}% édﬁ&ﬁ%%}’s.%t?g‘?éﬁhd-&oh?@éw&o'b” d?’ahém%'ﬁmm%lr&&ﬁdn is very

muMaeﬂgggg%h d;; Mangold, A.J.; Guglielmone, A.A. The taxonomic status of Rhipicephalus
sanguineus (Latreille, 1806). Vet. Parasitol. 2015, 208, 2-8.

IR CHSSBUBILTR iR R, PEERIFONEC: SAHFSIAR Sremddione! BRI dGEuRe,in milk
meReAU 50V PO RAEH, PRSI DGR, 3558t Y oB BRI E AR 1| RRSR P TH A e/ oRe!
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prokrésing DiRvVirnonfcoma B Ginedly, Mades(simirGol ptritegynothdiciobiem infestR Bisc kR sbeS tb 124

B M L B R iy Haivasmds SerserosshiMihol'awy Y, P0e B8k

stu&légéo%%%rﬂé r%ivl\eq)gggp%lggbcoet%%pa tgng(l)%%i%rc I’|§gl5<?g_|f.|catlon of ticks infested in stray dogs within
Nay Pyi Taw Area, Myanmar. South Asian J. Life Sci. 2018, 6, 41-45.

3B, 998RIAEN IKeBloak GREMErS/N Rfd are. IBum !y DaRE SUTEIREE PS, IDBRSRE ADViIth Ek S HFTaRISS BieatatPN-
HopaYRb GRS Tt dogs Al iTRe Magiitadne Pafdyiesioreigdpgino(suel ag3be fugh cost of animal feeds,

3|ng of quagty b_reeds,_l_in%‘fic(ij%nﬁ_coordination I%f agricultural ?(%Iiciessand limited industr IinYkages [26][97][98]99] E)nOSt
: njong, T.; Buddhirongawatr, R.; Suwanpakdee, S.; Siengsanan, J.; Yongyuttawichai, P.;
smactflﬂg]ggr lflaljme% resort to usm‘?gacar?t:lrde as |t\|lg thFe) most cost-effective method to co%ol t?ck (l;r}w}estatlon.

: Santgllounlg%;c,u m’r5&5 | Cr}gg rn, P. Asurv,eé/ of ect%)aras%tlc arthropods

Che.ew%jé)r.n, K. Jan%”'aras %
Hence, in additioh to’structtral reforms to the a y the respectivé governments, farmers must be

on dgmestic anin]als in Tak Province, T %ilahnd. Sﬁutheast Atsian J. TroP. Med. Public Health
educated on sustainable agricultural practices and shown the impact of such practices in improving income levels

b
100 .()B%%fd%(s),’ tﬁgrSe_s %Zu]d be more university-industry-farm partnerships for the pilot-testing of newer technologies
Suchaw,ivelappticaliasiof Burnétiot; Thidds. adaartifitda) MinhgBiow, by SadiarvidpirivesMckAduBakds. S.

Detection of Anaplasmataceae agents and co-infection with other tick-borne protozoa in dogs and

I -ftlh%ﬂ‘elmgzilwﬂ'geus sensu lato ticks. Exp. Appl. Acarol. 2018, 75, 429-435.

38. Koh', FX; Panchadch_aram, C.; Tay, S.T. Vepto'r—born_e diseases in stray dogs in peninsylar '
The\RARIA AT ARSILER I ABLNdRb AT KAE SR G ERRR TR SO RRTIOSARRRSTY for certain
Rhiglea B SPEAERM1RB8i35E) TRINMIOYTe A RARS MBTaUtaL8! B Yoy in environmental parameters.

Thus far, the host range for Rhipicephalus is within those animal species of domestic reach (from food animals to
SbripalAn Rulim MA3a)00 ey LR PRIGSHce - brld - hAA YRG! 6t Mrimalialifs Ko des it (id-is3¥Ng-be
stuliled e ¥RBe ModfastaNts k rdaRRsPudk RIF SR AFHRELIRR RldICKsBRNKBHRRAEDS WHEHUBRalus
pilaRORILAH R ANH RBRIGE RN IS S0 BEIRYS. REDSKAHB0AIFIS JIRP SRItRES L MESERMAR I AN need
cru!:igg'ijrﬂ/%sﬁd?;\iﬂiiﬁpifbe%é:t)&rqﬁittﬂ%V&%tr%% %Q]tﬁe lélpige%?fiology of tick-borne diseases in the region. The
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