
RESEARCH

17.  Oliver JH Jr, Lin T, Gao L, Clark KL, Banks CW, Durden LA, et 
al. An enzootic transmission cycle of Lyme borreliosis spirochetes 
in the southeastern United States. Proc Natl Acad Sci U S A. 
2003;100:11642–5. DOI: 10.1073/pnas.1434553100

18.  Bown KJ, Begon M, Bennett M, Birtles RJ, Burthe S, Lambin X, 
et al. Sympatric Ixodes trianguliceps and Ixodes ricinus ticks feed-
ing on fi eld voles (Microtus agrestis): potential for increased risk of 
Anaplasma phagocytophilum in the United Kingdom? Vector Borne 
Zoonotic Dis. 2006;6:404–10. DOI: 10.1089/vbz.2006.6.404

19.  Bown KJ, Lambin X, Telford GR, Ogden NH, Telfer S, Woldehiwet 
Z, et al. Relative importance of Ixodes ricinus and Ixodes trianguli-
ceps as vectors of Anaplasma phagocytophilum and Babesia microti 
in fi eld vole (Microtus agrestis) populations. Appl Environ Micro-
biol. 2008;74:7118–25. DOI: 10.1128/AEM.00625-08

20.  Burthe S, Telfer S, Lambin X, Bennett M, Carslake D, Smith A, et 
al. Cowpox virus infection in natural fi eld vole Microtus agrestis 
populations: delayed density dependence and individual risk. J Anim 
Ecol. 2006;75:1416–25. DOI: 10.1111/j.1365-2656.2006.01166.x

21.  McIntosh R, Burlton FWE, McReddie G. Monitoring the density of 
a roe deer Capreolus capreolus population subjected to heavy hunt-
ing pressure. For Ecol Manage. 1995;79:99–106. 

22.  Arthur DR. British ticks. London: Butterworths; 1963.
23.  Snow KR. Identifi cation of larval ticks found on small mammals in 

Britain. Reading (UK): The Mammal Society; 1979.
24.  Humair PF, Douet V, Cadenas FM, Schouls LM, Van De Pol I, Gern L. 

Molecular identifi cation of bloodmeal source in Ixodes ricinus ticks 
using 12S rDNA as a genetic marker. J Med Entomol. 2007;44:869–
80. DOI: 10.1603/0022-2585(2007)44[869:MIOBSI]2.0.CO;2

25.  Courtney JW, Kostelnik LM, Zeidner NS, Massung RF. Multiplex 
real-time PCR for detection of Anaplasma phagocytophilum and 
Borrelia burgdorferi. J Clin Microbiol. 2004;42:3164–8. DOI: 
10.1128/JCM.42.7.3164-3168.2004

26.  Tamura K, Dudley J, Nei M, Kumar S. MEGA4: Molecular Evolu-
tionary Genetics Analysis (MEGA) software version 4.0. Mol Biol 
Evol. 2007;24:1596–9. DOI: 10.1093/molbev/msm092

27.  Lambin X, Petty SJ, MacKinnon JL. Cyclic dynamics in fi eld vole 
populations and generalist predation. Journal of Animal Ecology. 
2000;69:106–18. DOI: 10.1046/j.1365-2656.2000.00380.x 

28.  Ladbury GA, Stuen S, Thomas R, Bown KJ, Woldehiwet Z, Gran-
quist EG, et al. Dynamic transmission of numerous Anaplasma 
phagocytophilum genotypes among lambs in an infected sheep 
fl ock in an area of anaplasmosis endemicity. J Clin Microbiol. 
2008;46:1686–91. DOI: 10.1128/JCM.02068-07

29.  Telford SR III, Dawson JE, Katavolos P, Warner CK, Kolbert CP, 
Persing DH. Perpetuation of the agent of human granulocytic 
ehrlichiosis in a deer tick–rodent cycle. Proc Natl Acad Sci U S A. 
1996;93:6209–14. DOI: 10.1073/pnas.93.12.6209

30.  Brodie TA, Holmes PH, Urquhart GM. Some aspects of tick-borne 
diseases of British sheep. Vet Rec. 1986;118:415–8.

31.  von Loewenich FD, Baumgarten BU, Schröppel K, Geissdörfer W, 
Röllinghoff M, Bogdan C. High diversity of ankA sequences of Ana-
plasma phagocytophilum among Ixodes ricinus ticks in Germany. J 
Clin Microbiol. 2003;41:5033–40. DOI: 10.1128/JCM.41.11.5033-
5040.2003

32.  Bown KJ, Begon M, Bennett M, Woldehiwet Z, Ogden NH. Sea-
sonal dynamics of Anaplasma phagocytophila in a rodent-tick (Ix-
odes trianguliceps) system, United Kingdom. Emerg Infect Dis. 
2003;9:63–70.

33.  Billeter SA, Levy MG, Chomel BB, Breitschwerdt EB. Vector trans-
mission of Bartonella species with emphasis on the potential for 
tick transmission. Med Vet Entomol. 2008;22:1–15. DOI: 10.1111/
j.1365-2915.2008.00713.x

34.  Knox TB, Kay BH, Hall RA, Ryan PA. Enhanced vector compe-
tence of Aedes aegypti (Diptera: Culicidae) from the Torres Strait 
compared with mainland Australia for dengue 2 and 4 viruses. J Med 
Entomol. 2003;40:950–6.

35.  Joy DA, Gonzalez-Ceron L, Carlton JM, Gueye A, Fay M, Mc-
Cutchan TF, et al. Local adaptation and vector-mediated popu-
lation structure in Plasmodium vivax malaria. Mol Biol Evol. 
2008;25:1245–52. DOI: 10.1093/molbev/msn073

36.  Teglas MB, Foley J. Differences in the transmissibility of two Ana-
plasma phagocytophilum strains by the North American tick vector 
species, Ixodes pacifi cus and Ixodes scapularis (Acari: Ixodidae). 
Exp Appl Acarol. 2006;38:47–58. DOI: 10.1007/s10493-005-
5293-5

37.  Levin ML, Ross DE. Acquisition of different isolates of Ana-
plasma phagocytophilum by Ixodes scapularis from a mod-
el animal. Vector Borne Zoonotic Dis. 2004;4:53–9. DOI: 
10.1089/153036604773082997

Address for correspondence: Richard J. Birtles, Department of Veterinary 
Pathology, University of Liverpool Leahurst Campus, Chester High Rd, 
Neston, Cheshire, CH64 7TE, UK; email: rjbirt@liv.ac.uk

1954 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 15, No. 12, December 2009

Calicivirus
[kə-lis′ ǐ-vi′′rəs]
The name of these members of the Caliciviridae family of nonenveloped RNA viruses refl ects their structure. 
They are icosahedral with 32 typical surface depressions that are sometimes described as hollows or cups (from 
Latin calyx, meaning cup). Feline calicivirus, a member of the genus Vesivirus, causes respiratory disease in 
cats. Members of other genera, Norovirus and Sapovirus, cause gastrointestinal disease in humans.
Source:  Mahy BWJ. The dictionary of virology, 4th edition. London: Elsevier; 2009; Dorland’s illustrated medical dictionary, 31st 
edition. Philadelphia: Saunders; 2007.
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