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               Glossary of terms
          www.medicinenet.com/lyme_disease/glossary.htm
Antibody: An immunoglobulin, a specialized immune protein, produced because of the introduction of an antigen into the body, and which possesses the remarkable ability to combine with the very antigen that triggered its production.

Bell's palsy: Paralysis of the facial nerve, the nerve that supplies the facial muscles on one side of the face. Bell's palsy is also called facial nerve paralysis.

Borrelia: A group of bacteria that are helical spirochetes of the genus Borrelia. Some species of Borrelia cause relapsing fever in humans and animals. Named after Amedee Borrel (1867-1936), French bacteriologist. 

Borrelia burgdorferi: The spirochete (a type of bacteria) that causes Lyme disease. Named after its discoverer, Dr. Willy Burgdorfer.
Chronic: This important term in medicine comes from the Greek chronos, time and means lasting a long time.

Erythema: A redness of the skin resulting from inflammation, for example, as caused by sunburn.

Erythema chronicum migrans (EM): The classic initial rash of Lyme disease. In the early phase of the illness, within hours to weeks of the tick bite, the local skin develops an expanding ring of unraised redness. There may be an outer ring of brighter redness and a central area of clearing.

Lyme disease: Lyme disease is a bacterial illness caused by a bacterium called a "spirochete." Lyme disease is spread by ticks when they bite the skin. Lyme disease can cause abnormalities in the skin, joints, heart and nervous system.

Peripheral neuropathy: A problem with the functioning of the nerves outside the spinal cord. Symptoms may include numbness, weakness, burning pain (especially at night), and loss of reflexes.

Spirochete: A microscopic bacterial organism in the Spirochaeta family. Spirochetes have a worm-like, spiral-shaped form, and wiggle vigorously when viewed under a microscope. Treponema pallidum, the cause of syphilis, is a particularly well-known member spirochete.

Tick-borne Infections
http://www.lymedisease.org/lyme101/coinfections/coinfection.html
Babesia:

Introduction

Babesiosis is an infection caused by a malaria-like parasite, also called a “piroplasm,” that infects red blood cells. Babesia microti is believed to be the most common piroplasm infecting humans, but 
scientists have identified over twenty piroplasms carried by ticks. Ticks may carry only Babesia or they may be infected with both Babesia and Lyme spirochetes. People can also get babesiosis from a contaminated blood transfusion. 

The first case of babesiosis was reported from Nantucket Island, Massachusetts, in 1969. Since the late1980’s, the disease has spread from the islands off the New England coast to the mainland. Cases have also been reported all across the United States, Europe, and Asia.

Symptoms

Symptoms of babesiosis are similar to those of Lyme disease but it more often starts with a high fever and chills. As the infection progresses, patients may develop fatigue, headache, drenching sweats, muscle aches, nausea, and vomiting. Babesiosis is often so mild it is not noticed but can be life-threatening to people with no spleen, the elderly, and people with weak immune systems. Complications include very low blood pressure, liver problems, severe hemolytic anemia (a breakdown of red blood cells), and kidney failure.
Bartonella:

Introduction

Bartonella are bacteria that live inside cells; they can infect humans, mammals, and a wide range of wild animals. Not all Bartonella species cause disease in humans. Bartonella henselae causes an important emerging infection first reported in 1990 and described as a new species in 1992. It is mainly carried by cats and causes cat-scratch disease, endocarditis, and several other serious diseases in humans.

Bartonella bacteria are known to be carried by fleas, body lice and ticks. Scientists suspect that ticks are a source of infection in some human cases of bartonellosis. People with tick bites and no known exposure to cats have acquired the disease. People who recall being bitten by ticks have been co-infected with Lyme and Bartonella. More research needs to be done to establish the role of ticks in spreading the disease.

Scientists have identified several species of Bartonella. One is carried by sand flies in the Andes Mountains in Peru, Columbia, and Ecuador. Another is found worldwide in human body lice. Bartonella bacteria have been found in the European sheep tick. Five different Bartonella species have been detected in 19.2% of I. pacificus ticks collected in California.

Symptom

Bartonellosis is often mild but in serious cases it can affect the whole body. Early signs are fever, fatigue, headache, poor appetite, and an unusual, streaked rash. Swollen glands are typical, especially around the head, neck and arms. Burrascano suspects bartonellosis when neurologic symptoms are out of proportion to the other systemic symptoms of chronic Lyme. He also notes gastritis, lower abdominal pain, sore soles, and tender subcutaneous nodules along the extremities. Lymph nodes may be enlarged and the throat can be sore.

 Ehrlichia / Anaplasma:
Introduction

There are two kinds of ehrlichiosis, both of which are caused by tick-borne rickettsial parasites called Ehrlichia that infect different kinds of white blood cells. In HME (human monocytic ehrlichiosis), they infect monocytes. In HGE (human granulocytic ehrlichiosis), they infect granulocytes. HGE was renamed anaplasmosis in 2003. Ehrlichiosis (HME) was originally thought to be only an animal disease. It was described in humans in 1987 and is now found in 30 states, predominately in the southeast, south-central, and mid-Atlantic states, Europe and Africa. Anaplasmosis (HGE) in humans was first identified in 1990 in a Wisconsin man. Before that it was known to infect horses, sheep, cattle, dogs and cats. It occurs in the upper midwest, northeast, the mid-Atlantic states, northern California, and many parts of Europe. Studies suggest that in endemic areas as much as 15% to 36% of the population has been infected, though often it is not recognized. 

Symptoms

The clinical manifestations of ehrlichiosis and anaplasmosis are the same. Each is often characterized by sudden high fever, fatigue, muscle aches, headache. The disease can be mild or life-threatening. Severely ill patients can have low white blood cell count, low platelet count, anemia, elevated liver enzymes, kidney failure and respiratory insufficiency. Older people or people with immune suppression are more likely to require hospitalization. Deaths have occurred. 

Tick Borne Encephalitis –Anyone travelling to mainland Europe may wish to consider the dangers of TBE. This is a tick-borne infection which can be very severe.  For more information go to http://www.tickalert.org/

Tick Behaviour
Questing:                      http://www.amentsoc.org/insects/glossary/terms/questing
Questing is a behaviour exhibited by hard ticks (Family Ixodidae) as a way of increasing the chances of coming in to contact with a suitable mammal host. The behaviour involves the tick climbing up a blade of grass or other structure and then waiting with its front legs outstretched. As a host passes by it brushes against the legs of the tick and the tick grabs hold of the host.

Questing behaviour is triggered by a variety of cues and these differ between species. For example, some species of tick will exhibit questing behaviour in response to an increase in Carbon Dioxide levels. Carbon Dioxide is exhaled by mammals when they breathe so a rise in Carbon Dioxide would suggest the presence of a mammal. Other species of tick might use heat or movement (or a combination of these factors) as a cue to start questing behaviour.

Feeding:  A tick attaches to the host by burrowing its mouthparts called chelicerae which cut into the skin.  A cement type material helps the tick to remain firmly attached.  It is able to breathe through holes called spiracles on its back.  An anesthetic is injected so the host doesn’t feel the bite.  Whilst feeding the tick begins to fill up with blood causing the tick to swell several times its size.  This may continue for several days until the tick drops off once fully engorged.
Moulting:  A fully engorged tick will crawl off to moult before reaching its next stage in the life cycle. The four stages include egg, larvae (6 legs) nymph (8 legs) & adult.  A female adult tick will be mated while she is still engorged.  She will lay thousands of eggs & then seek a place to die.  


Blood Tests
ELISA: ELISA stands for "enzyme-linked immunosorbent assay." (This is known as indirect testing). This is a rapid immunochemical test that involves an enzyme (a protein that catalyzes a biochemical reaction). It also involves an antibody or antigen (immunologic molecules). 
NB: Patients in the early stage of disease and a portion of patients with late manifestations may not have detectable antibodies. Early antimicrobial treatment, after appearance of EM may lead to diminished antibody concentrations. Serologic tests have been shown to have low sensitivity and specificity and, therefore, cannot be relied upon for establishing a diagnosis of Lyme disease.'

http://www.trinitybiotech.com/InfectiousDisease/Pages/ProductDetails.aspx?ProductNumber=40-8696P
Western Blot (WB): A second tier test which is more specific than the Elisa. Used to confirm a positive Elisa.  WB reports on certain bands, however not all labs report on all the bands so false negatives are still possible.  For more information go to: http://www.lymeneteurope.org/info/laboratory-tests 
LTT: Lymphocyte Transformation Test (This is an antigen test, known as ‘direct’ testing). Examples include Melisa LTT for Lyme testing in Germany http://www.melisa.org/borrelia-lyme-disease.php
PCR: DNA Test for Lyme
The polymerase chain reaction (PCR) is a sensitive method in which minute amounts of DNA in clinical specimens are amplified.

Examples from Igenex http://igenex.com 
MULTIPLEX PCR ASSAY FOR B. burgdorferi:
The standard PCR test is not always sensitive enough because of the very low numbers of organisms present. In addition, it is well known that the PCR sensitivity is reduced in the presence of inhibitors. Therefore, IGeneX has developed a nucleic acid-based Multiplex PCR diagnostic assay that simultaneously detects genomic and plasmid B.burgdorferi DNA in clinical samples. The multiplex PCR offers enhanced performance, when compared to currently available microbiological, immunological, and amplified tests for the detection of microorganisms in test samples. Some of the advantages are: 

Increased sensitivity (In medical diagnostics, test sensitivity is the ability of a test to correctly identify those with the disease (true +ve rate)) Increased specificity (test specificity is the ability of the test to correctly identify those without the disease (true -ve rate))
