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BACKGROUND

Lyme borreliosis (LB) is a tick-borne enzootic infection caused by spirochaetes of the Borrelia burgdorferi sensu lato species complex.
B. burgdorferiis carried and transmitted by the bites of Ixades ticks and is the maost prevalent arthropod-borne disease in the Europe
and North America. Human cases of LB have increased by 350% over the past decade in the UK, and in Scotland 171 cases were

reported in 2006.

Twelve members of the species complex have been isolated and three been shown to be pathogenic (B. afzelii, B. garinii and B.
burgdorferi ss). The genospecies differ phenotypically, not only in their pathogenicity (resulting in different clinical symptoms), but also
in their ecology (e.g. host preferences). The transmission cycle is complex, small mammals and birds support pathogen transmission
but feed relatively few ticks, whereas deer support huge tick populations but are thought to “cleanse” feeding ticks of B. burgdorferi.
Habitat and environmental factors may also play a role.

/AIMS AND OBJECTIVES

To analyse the risk of acquiring Lyme borreliosis in
Scotland by examining the transmission cycle of
Borrelia burgdorferi sensu lato in Ixodes ricinus ticks
and their hosts and relating this to human cases.

Fig 1. Ixodes ricinus ticks.
Image courtesy of Alan Smith

In particular we need to address the following
guestions:

1. How do B. burgdorferi genospecies and patient
cases vary geographically and with habitat?

2. Which hosts and habitats are associated with LB
risk?

Fig 2. Transmission
cycle of Ixodes ricinus
Image courtesy of EUCLAB

Methods 2: Environmental survey
* Sites which have yielded infected tick bites were identified through patient questionnaires.
* ‘6 paired woodland sites were sampled twice a year (once during spring and once
in summer).
* Eight main sites were blanket dragged to collect
questing ticks and small mammals trapped to collect
feeding ticks. Eight minor sites were blanket dragged
for questing ticks.
All sites had
surveys of the
vegetation and
large mammals
including deer
(dung counts).
Ticks have also
been collected
from samples of
the inguinal skin of
deer shot at the
study sites.

Other host species
Additional ticks are being collected from birds in a collaboration with Glasgow University.

/MATERIAL AND METHODS

Methods 1: Patient survey
LB patients are guestioned regarding where they
received the infective tick bite and on the clinical
manifestations of their disease in order to associate
this with the genospecies of B. burgdorferi (e.g.
dermatological, rheumatological, neurological

/ RESULTS s
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Results 1: Patient survey

More than 50 questionnaires have been
returned by LB patients who were bitten
in a variety of locations across Scotland
(Fig 7). The majority of patients received
their infective tick bite in a wooded area
(68%) and were working or enjoying a

recreational activity whilst bitten (Fig 8). Fig 8. Primary activity

Fig 7. Location of infected tick bite of patient when bitten.

Results 2: Environmental survey
Over 30,000 ticks were collected between April-September 2007. Of these, 100%
of blanket collected ticks were identified as Ixodes ricinus. Of the ticks collected form
small mammals, 91% were /. ricinus, 5% . trianguliceps and 4% were unidentifiable.

symptoms etc). A series of generalised linear models (GLMs) have been constructed to test the
relationships between tick abundance and the variables measured in the field (Figure
9). Nymph abundance increased with increased
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vegetation height and nymph abundance.

Laboratory analysis
A nested PCR of the spacer region between 5S and 23S rRBNA gene has been used
to test the ticks for B. burgdorferi sl. Between 0-12% of ticks tested have been found
to be positive. Melting point analysis of the PCR products will be used to determine
the genospecies of the positive ticks.

Fig 9. Generalised linear model explaining the relationships
between nymph abundance (logN+1) and field variables
measured.

Fig 4. Patient Questionnaire

CONCLUSION

It is possible to acquire Lyme borreliosis in many different locations and habitats across Scotland, however, the risk is not
uniform. Survey data indicates that most human cases of LB originate in woodland and in the woodlands surveyed, red
deer presence is the strongest predictor of tick numbers. However, these woodlands do not necessarily have a high
prevalence of B. burgdorferi. Ongoing molecular analysis will identify which sites do so and the factors which may determine
this will be explored. The relationships between clinical symptoms, location of tick bite and the genospecies present and
ecology at that site will also be investigated. It is anticipated that the results of this work will provide a detailed understanding
of the transmission cycle of B. burgdorferiin Scotland. It is possible that the information gathered can be used to implement
prevention and protection measures.
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