Identification and Distribution of Amblyomma americanum L. Associated Bacterial Pathogens at Ames Plantation in Western Tennessee
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Abstract:

Introduction:

Ixodid ticks are excellent vectors of zoonotic diseases because they live through multiple seasons allowing for trans-seasonal transmission, and all life stages and both sexes blood feed allowing for trans-stadial transmission (Merten and Durden 2000, Childs and Paddock 2003).  In the 1970’s the emergence of Lyme disease focused public attention on tick-borne disease. Lyme disease has since become the most frequently reported tick-borne disease in the United States (source). Recent work by Stromdahl and Hickling (2012) identified the importance of additional tick-borne pathogens aside from Lyme disease varies depending on location. In the report, the authors suggest that the southeastern United States is at a  minimal risk of exposure to Borrelia burgdorferi (the causative agent of Lyme disease) than that of other tick borne pathogens due to variation in the distribution of tick species in the southeast (Stromdahl and Hickling 2012). However, an accurate account of which tick species and tick-borne diseases affect humans is needed to improve health outcomes in the southeastern United States (Stromdahl and Hickling 2012). 


Until the 1990’s the Amblyomma americanum L. (lone star tick) was regarded as a nuisance species rather than a vector of zoonotic pathogens (Childs and Paddock 2008). It is the most frequently encountered three host ixodid tick species in the southeastern United States (Merten and Durden 2000). Previously, the distribution of A. americanum was limited to Southeastern and lower Midwestern United States however, the current distribution expanded into the Midwest and Northern United States (Mather and Mather 1990, Ginsberg et al. 1991, Means and White 1997, Keirans and Lacombe 1998, Mock et al. 2001, Childs and Paddock 2008). Increases in A. americanum distribution and population density have been attributed to the increase in the ticks preferred host the white tailed deer (Odocoileus virginianus) and wild turkeys (Meleagris gallopavo) (Mount et al. 1993, Felz et al. 1996, Means and White 1997, Yabsley et al. 2005).
A. americanum received public health focus after the recognition of Ehrlichia spp. (Childs and Paddock 2008, Moncayo 2010, Harmon 2010, Cohen et al 2010, Mixson et al 2006). The first case of Ehrlichia chaffeensis as a human pathogen occurred in 1986 when a man suffering from multiple tick bites had fallen ill (Mixson et al 2006). Not long after the initial description of Human Ehrlichiosis (HE) in 1991 a geographic trend began to implicate A. americanum in incidence of HE in the Southeastern United States (Childs and Paddock 2008, Mixson et al 2006). Lockhart 1997 investigated the correlation between dense lone star tick populations and HE prevalence through ecological and serological surveys and demonstrated spatial and temporal associations between A. americanum infestation and HE incidence in reservoir hosts (Lockhart et al 1997). 
Unfortunatly, the epidemiology and distribution of HE (Cohen et al 2010) and SFGR Rickettsial pathogens (
Moncayo et al 2010, Cohen et al 2009, Mixson et al 2006) remains unknown in Tennessee. 
Insert a sentence or two on Ehrilchia in Tennessee
The Tennessee Department of Health reports Rickettsia rickettsii (causative agent of Rocky Mountain Spotted Fever, (RMSF) is the most frequently reported tick borne disease (TDH 2011, Moncayo et al 2010, Cohen et al 2009). Although Dermacentor variabilis Say is the primary vector associated with RMSF A. americanum has been implicated in the possible transmission of additional SFGR to humans (Heise at al. 2010, Breitschwerdt et al. 2011, Berrada et al 2011). For instance, A man from southeastern United States fell ill with RMSF just seven days after an attached A. americanum had been removed (Breitschwerdt et al. 2011). A molecular survey of SFGR Rickettsial pathogens in ticks from Tennessee identified R. amblyommii and R. montana cycling in A. americanum (Moncayo et al. 2010). We conducted a study to investigate the prevalence of Ehrlichia spp. and Rickettsia spp. in adult questing A. americanum from western Tennessee using a combination of passive and active collections throughout the adult questing season (April-Sept).
Materials and Methods:

Tick Collection and Identification  
Ticks were collected from May 2011 until February 2013 from Ames Plantation a research station in Hardeman and Fayette counties of western Tennessee.
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