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parts as close to the skin as possible and pulling gently,
firmly, and perpendicularly away from the skin. A vari-
ety of commercial productsf-h are available that can be
effective in removal of nymphal and adult ticks when
used properly.146 Crushing the tick during the removal
procedure does not appear to increase likelihood of
transmission of Borrelia spirochetes.145 After the tick’s
removal, the bite site should be washed with an anti-
septic compound. The efficacy of antimicrobial pro-
phylaxis for dogs after tick bites is unknown. When
considering a prophylactic course of antimicrobials for
a tick bite, veterinarians should carefully weigh the
risk of tick-borne disease versus the risk of an adverse
drug reaction.

Two whole-cell B burgdorferi bacterin vaccines are
available for canids.i,j An initial efficacy study147 by 1 of
the manufacturers indicated that the vaccine protected
laboratory dogs against the development of lameness
following syringe-delivered challenge with several dif-
ferent strains of B burgdorferi. Results of a large-scale
field study61 indicated that the vaccine was safe and
effective at preventing development of Lyme borrelio-
sis in many breeds of dogs. A survey148 of dogs from a
single practice in a Lyme borreliosis-endemic area
showed a higher prevalence of seroreactivity to the B
burgdorferi C6 antigen among unvaccinated dogs
(64%), compared with the prevalence among dogs that
had received annual vaccination with the whole-cell
bacterin (5%). Results of a study149 involving a model
of Lyme borreliosis in hamsters indicated that immuni-
ty that develops subsequent to administration of the
bacterin is specific to B burgdorferi infections (ie, not
protective against B afzelii or B garinii) and short-lived
(< 1 year). Findings of a similar study150 suggested that
immune-mediated arthritis was associated with the B
burgdorferi bacterin; however, it remains uncertain
whether there is an association between immune-
mediated arthritis in dogs and use of this vaccine.

A recombinant subunit vaccine that contains the
highly immunogenic Osp A is the next generation of
vaccines available for prevention of Lyme borreliosis in
dogs.k Because Osp A is expressed by B burgdorferi pri-
marily in the gut of ticks prior to feeding, immunity
against Osp A is thought to function through comple-
ment-mediated lysis of B burgdorferi in the tick’s gut
soon after the tick begins its blood meal.151 In a study152

involving use of the subunit vaccine in dogs, protec-
tion against B burgdorferi transmission by naturally
infected I scapularis was demonstrated. A recombinant
B burgdorferi vaccine for horses, also based on the Osp
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