Tick-Borne Infections
Borrelia burgdorferi – Lyme Disease
This is a spirochete with a cell wall, thin peptidoglycan layer, and twisting flagella in the 
periplasmic space.  It is an obligate parasite because its genome contains very few 
biosynthetic proteins.  Not intracellular.
OspC is upregulated by the spirochete during blood meal, helping spirochete move from the tick’s 
gut into its salivary glands.

The spirochete resides in tick midgut but moves to salivary glands upon feeding.  Tick bites 
deliver infectious saliva, but there is a 24-48 hour grace period before biting.  

B. bergdorferi then disseminates into ECM or blood, digesting fibronecting and laminin 
on its way.  It has an E-related protein (ERP) that binds complement-regulating Factor H.  
This prevents complement from binding to bacteria and lysing it.
The normal vector is Ixodes (deer tick), and there is a mouse reservoir as well.  The nymphs, 
which are active during summer, account for most human transmission.  Adults, active in 
early winter, may also transmit.

B. burgdorferi will cause a bullseye (erythema migrans) rash at site of bite.  As bacteria 
disseminates, there will be more rash, heart arrythmias from AV block, meningitis, and 
facial palsy.  Late reactions can include arthritis.
Treatment requires doxycycline or ceftriaxone.  Amoxicillin OK if no CNS involvement.
Rickettsioses and Ehrlichioses
These are obligate intracellular bacteria.  They are bacteria that act and live like viruses.
Ehrlichia grow within endosomes that don’t fuse with lysosomes.  Not associated with vasculitis, 
but with small granulomas and macrophage-rich inflitrates.

Rickettsia grow within endothelial cell cytoplasm after escaping from endosome.  Cause vasculitis.

Rocky Mountain Spotted Fever
Caused by Rickettsia rickettsii.  The vector is Dermacentor variabilis (dog tick), the eggs of 
which can be infected while still in female’s body.

Infects endothelial cells, leading to sever petechial rash, nausea, vomiting, diarrhea, and liver 
inflammation (increased enzymes).  Eventually leads to hypotension, acute renal tubular 
necrosis, and organ failure.  Two distinguishing features are meningoencephalitis with 
cerebral edema, and interstitial pneumonitis with pulmonary edema.
Incidence is cyclical over decades.
Fatality is around 5-10%.

Treatment involves doxycycline and chloramphenicol.

Human monocytic ehrlichiosis
Caused by Ehrlichia chaffeensis  Transmitted by the lone star tick.  Reservoir is whitetail deer.
Rash is rare, but pneumonia, meningoencephalitis, toxic shock, and myocarditis are common.
It is a lot like RMSF but without the “spotted fever” part. 

Human granulocytic anaplasmosis (HGA)
Caused by Anaplasma phagocytophilum.  Transmitted by Ixodes deer ticks.  Reservoirs may be 
deer and mice.
Pneumonia, meningoencephalitis, toxic shock.
Diagnostically you will see morulae of bacteria in leukocyte vacuoles.

Treat with doxycycline.  Rapid tick removal is NOT very effective because of instant inoculation.
Babesiosis
Caused by a protozoan parasite, not bacteria.  Establishes a chronic infection in erythrocytes and 
a malaria-like febrile illness.  High mortality in asplenic patients.
Transmitted by Ixodes deer ticks.  Reservoir is small rodents.
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