TICKS ARE OUT TO GET YOU!
Frederick C. Hill, Ph.D
In the words of the late Gilda Radner, “It’s always something”.  Just when you thought it was safe to go out into the woods the ticks come out!
Why should you be interested in ticks?  In two words​: Lyme disease. Lyme disease is rapidly becoming a huge menace here in Northeastern Pennsylvania and many other parts of the world. You can pick up Lyme disease from ticks that are in your yard, garden and other places (including, possibly in your home). You do not have to go out into the woods to encounter ticks; they can be attached to clothing, vegetation, etc. that you bring into your home.  Lyme disease is the number one vector-caused disease in the US. A large, unknown portion of the US population has this disease and most have no idea that they have it. It masquerades under the guise of a number of other ailments and is frequently misdiagnosed by physicians as being something else.  There currently is no effective vaccination for humans. The Center for Disease Control (CDC) treats the disease as if it is easily remedied and restricts what course of treatment is available to the physician. Physicians typically follow the CDC guidelines. Health insurance companies follow suit. Although research has shown that this is a difficult to control disease with far-reaching repercussions, studies are currently inadequate to provide answers for problems associated with the disease. The infected person is left hanging with a potentially serious illness and no solutions.
What is Lyme disease? Although the disease occurs throughout the world, in the US, Lyme disease is a tick-transmitted disease caused by the spirochete (corkscrew-shaped) bacterium, Borrelia burgdorferi.  This disease is prevalent in the northeastern part of the US (many states), the Midwest (Minnesota and Wisconsin) and western US (California, Oregon and parts of Nevada) but is rapidly spreading to other areas and may be in other areas of the country and is established in many other parts of the world.  If you are traveling and do not know if the disease is in the area you are visiting, ask folks in the area or the local County Extension Agent. You get Lyme disease when a tick that carries that bacterium bites you and regurgitates Borrelia burgdorferi into the wound. This transfer occurs soon after an infected tick bites you. The bacteria then enter your blood, body fluids, and cells and reproduce quickly. They go throughout your body, enter various cells, and reproduce. Borrelia burgdorferi is a very crafty bacterium that wards off normal attacks of your immune system by, among other things, forming spores which are resistant to both your immune system and antibiotics and changing its surface proteins frequently so that your immune system doesn’t recognize it and can’t formulate an attack. Studies have shown that the bacterium can live in your body, hidden, for long periods (years) only to reappear with full-blown Lyme symptoms. Apparently, we do not develop immunity to the spirochete so we can be infected multiple times. It has been around for thousands of years as evidenced by Ötzi, the 5,300 human body that emerged from the ice in the Alps a few years ago. He was infected with Borrelia burgdorferi and would have had Lyme disease. 
How do you know that you have Lyme disease? First, you typically have to be bitten by a tick carrying the disease. I will come back to this soon.  “Lucky” victims will show the classic bullseye (known clinically as erythema chronicum migrans) at the bite site (Photo 1) within a few days (or longer). I say “lucky” because you know for certain that you have the disease and should begin immediate antibiotic treatment (usually Doxycycline but other antibiotics may be used). There is no other known infectious agent that causes such a rash and the CDC acknowledges that this is sufficient reason to begin treatment for Lyme disease with no further testing. Instead of the bullseye, the bite site or other areas of your body may simply become red with no pattern. This bulls-eye does not show up in all people (experts argue that the number that show the rash may be way below 50% or as high as 90%) so many victims have no idea that they have been bitten unless they actually saw the attached tick. There are a large number of symptoms you may have which are associated with the disease and, for those who do not have or see the bullseye, these may be the only clue that they have the disease. I caution you to note that many of the following symptoms have other causes and you need to use care when attributing them to Lyme disease. Among these are a wide variety of symptoms which don’t have an obvious cause including but not limited to: mental problems (inability to concentrate, memory loss, dementia¸ unexplained “senior moments” etc.) chronic fatigue, headaches, tremors, mood swings, joint pain,  rheumatoid arthritis-type symptoms, unexplained mouth pain, visual changes, hearing changes, digestive problems with no apparent cause, respiratory and circulatory problems, sexual dysfunction, flu-like symptoms in the middle of summer and a host of others. Keep in mind that all of these symptoms may have other causes so it is imperative that you sort this out with a competent Lyme disease fluent medical doctor before assuming that you have Lyme disease. These symptoms may appear and then disappear, only to reappear later. In addition, if a person has been diagnosed with Bell’s palsy, MS, Parkinson’s disease, Lupus or Alzheimer’s, a competent Lyme-fluent medical doctor should be consulted to rule out the possibility of Lyme disease as Lyme mimics all of these diseases. If you suffer from any of these symptoms, I caution you to not automatically think that it is Lyme disease or any other disease! You must consult a Lyme disease fluent medical doctor and rule out the possibility of any other ailments first. This is VERY IMPORTANT! Also, the sooner you do this, the better since, if you do have Lyme disease, early treatment is essential.  For an extensive list of Lyme symptoms, check the web sites referenced at the end of this article. 
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Photo 1: Classic Bull’s-Eye from Lyme disease.
In the US, two tick species are vectors that are involved in the transmission of Lyme disease, the Eastern Black Legged “Deer” Tick (Ixodes scapularis) and the Western Blacklegged Tick (I. pacificus). Besides Lyme disease, other infectious agents are carried by these ticks that cause co-infections.  These include Human Granulocytic Ehrlichiosis, Mycoplasma, Rocky Mountain Spotted Fever and possibly Bartonella, which are caused by bacteria, and human Babesiosis, which is caused by a protozoan. All of these are serious and, if you are bitten by a deer tick, need to be tested for and, if infection has occurred, treated. Other ticks, including the American dog tick (Dermacentor variabilis) have been suspects in the transmission of Lyme disease but none has been confirmed as being a carrier of the Lyme spirochete. 

Many research areas are open for study of transmission of Lyme. There is speculation that other vectors (mosquitoes and others?) may transmit the disease but it appears as if the greatest majority of times that a person has the disease it is from deer tick transmission. Scientists are looking into the possibility of in-utero transmission of the disease from mother to fetus and some speculation exists that it may be transmitted sexually (it is found in the semen of infected men) and there is the possibility that it could be transmitted in the US blood supply. The spirochete is found in all body fluids and is related to the spirochete that causes syphilis.  
Many physicians, for reasons known only to them, do not treat Lyme disease as seriously as it probably should be treated. Many of them feel that no matter how long you have had the disease, a 2 or 3-week course of antibiotics will kill the spirochete. If you attack the bacterium with appropriate antibiotics immediately upon being infected, it may be easier to eradicate with a course of antibiotics. However, as with any antibiotic regime, if ANY of the parasites survive the antibiotics and the treatment is terminated, what you have effectively done is to kill off the weak parasites and left the strong, more antibiotic resistant ones to reproduce. This is the basis of antibiotic resistance and is the reason that you always need to take the full course of your antibiotics for any infection. If several weeks, months, or years have elapsed with no treatment (as is quite common since many infected people have no idea that they are infected), it may be very difficult to eradicate the disease.  In addition, generally if a doctor sends off blood work for confirmation of Lyme disease, the test that is usually called for, the ELISA test (or Lyme titer) produces false negative results in a number of instances. If you have a positive ELISA test, then you probably have the infection. If you have a negative ELISA, the test is meaningless as you may or may not have the disease. If your doctor does send out the blood for the ELISA test, it comes back negative, and you do not have the erythema chronicum migrans rash, she/he might not prescribe antibiotics so your infection will go unchecked. If your doctor falls into the above category and you have Lyme symptoms that are not attributed to another disease process and they simply will not reconsider, I strongly urge you to seek a Lyme-fluent medical doctor and be tested properly (see references below or ask around your area to see which medical doctors do this type of work).  A Lyme-fluent medical doctor may order a complete Lyme panel (Western Blot and others) which is more accurate in detecting Lyme. IGenX Labs, in Palo Alto, California and Medical Diagnostic Laboratories in Mt. Laurel, New Jersey are the go-to labs for these tests. They can also run tests for co-infections transmitted by the ticks. 
Your best defense is knowledge of your adversary. In order to protect yourself from these ticks, you must be aware of their life cycle.  Adult deer ticks are frequently on deer but they may be on a number of other mammals including dogs, bear, raccoons and humans and even birds. For purposes of simplifying the life cycle, deer will be used as the definitive host. The adult male finds an adult female on the deer and they mate on the deer. After feeding for a period (each stage in the life cycle of the tick only feeds once), the female drops her eggs on the ground along the deer trail. The eggs hatch into larvae. The larvae are usually not infected with the Lyme spirochete at this time. The larvae attach to small mammals or birds and feed during the late summer and early fall. It is at this time that the tick picks up infections from its host (if the host is infected). Mice are the main reservoir of Lyme disease spirochetes and possibly the other infections and are the preferred host of both the larvae and nymphs. Also, mice scatter into areas that are not along the deer trails so, when they shed the ticks, they are scattered over a wider area. In the fall the Lyme-infected, well-fed larvae drop off their host and metamorphose into unattached nymphs, which remain dormant until the spring. In the spring and early summer (May, June and July- although, with global warming this season is extending into April and possibly March) the nymph seeks out a host which may be a small mammal or, with increasing frequency, a human. The nymph typically waits for its host on short vegetation, logs, stone fences, grass, etc.  After attaching and feeding for a period, the nymph drops off of its host and metamorphoses into an adult. The adult climbs to a high place (tree limbs, tall plants) and waits for a larger mammal (deer, humans) to brush against them so they can climb aboard and start the cycle over again.  An adult tick may not find a host during the fall and can live through the winter. Here in the Camptown area, we routinely pick up active adult ticks on our clothing throughout the winter during below freezing temperatures. 
Note that in the life cycle the nymph and adult are the two life stages that typically infect humans. If just-hatched larvae get on a human before being attached to another mammal, they will not have the diseases and are not infectious. Only after the larvae feed on an infected host will they be infectious and, since they typically only feed on one host, we generally do not get the diseases from the larvae. The nymphs are a different story. Not only are there huge numbers of them, they are widely scattered in the environment and they are very small and difficult to spot on your body, a large percentage of them may be infected with the various tick-borne diseases. It is probably that humans pick up most of the various tick-borne infections from the nymph.  Size is an issue with ticks. The adult tick (Photo 2) is between 2 and 3mm long, the size of a sesame seed, the nymph is only about 1mm long the size of this letter “o” and the larva is the size of the period at the end of this sentence.  Thus, the nymph is much more difficult to detect on your body than is the adult and far more likely to bite you undetected.  In addition, nymphs find their hosts during spring and early summer months when we tend to dress with more exposed skin verses the adults that search for their hosts in the fall and winter. 
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Photo 2: Two well-fed females and two other adult deer ticks.
The significant part of this story is that you either prevent the ticks from getting on you or be able to detect the ticks and get them off you before they bite. Prevention is by far best!
Here are some important tips about dealing with ticks and the diseases they carry.

· Wear clothing that will deter ticks. Long pants tucked into socks and shirts tucked into the waistband of your pants help. Long gloves that are tight up to your elbows are important. A cap helps in that any tick that gets on your head will have a difficult time finding your skin. The fabric must be of a very tight weave or the nymph can easily crawl through to your skin. Rynoskin™ is one example of this type of product. Avoid loosely woven socks that mimic the hair on the body of a mouse and encourage the nymphs to crawl through them.
· Pyrethrin, the “green” insecticide produced from Chrysanthemum flowers is a very effective insecticide and relatively safe to use. It is very effective at killing ticks. However, it rapidly breaks down in sunlight and in the presence of oxygen. Permethrin is the synthesized form of Pyrethrin. Permethrin is stable in sunlight and in the presence of oxygen so is preferential in the use described here. Spray Permethrin on your outdoor clothes or buy outdoor clothing that is impregnated with Permethrin. This insecticide kills the ticks as they crawl over the fabric and remains effective through at least three wash cycles. Keep in mind that Permethrin and Pyrethrin are lethal to ticks and potentially dangerous to you so, like any insecticide, you need to carefully follow handling precautions. Google “Permethrin” to find convenient spray bottles on the internet. Permethrin-impregnated socks, pants and shirts are available on the internet (search for- “Exofficio bugs away” and “Columbia bug shield”). These provide tick repellency for up to 70 machine washings. The literature shows that DEET-containing products do not work well for tick prevention. BioUd™ is a non-DEET repellent that has been shown to be effective in repelling ticks. 

· When you come in from the outside in potential tick areas, it is good procedure to isolate your clothes since ticks may be attached and drop off in your closet, etc. only to find you weeks later when you are not suspecting them. Your clothes can be placed in a clothes dryer on high heat for an hour or more to kill the ticks. The ticks will not be killed in the washing machine so the high heat of the dryer is essential to kill them. One way to deal with this mode of tick transmission is to have a set of “outdoor” clothes that you have pre-sprayed with Permethrin, or purchase pre-impregnated clothes. Always wear these when you are in contact with potential tick sites, take them off, and store them in a plastic bag or box when you come in. Always assume that you have picked up a tick hidden on your clothing when you are outside and take appropriate care that it cannot attach to you.
· As soon as you come in from the outside, shower and inspect yourself for ticks. Wash your entire body with a washcloth to rub off any roaming ticks. It is a good idea to have someone else inspect you for ticks at this time. Remember that in the spring and summer, the nymphs are active and you will have a very difficult time spotting them on your body. Be certain to check your hair, armpits, crotch, umbilicus and other hidden areas carefully. I recently talked with an eye doctor who told me about a person who had to have an embedded tick removed from the corner of the person’s eye. 

· If you must remove a tick from your body, do so with great care as you could cause it to regurgitate into the wound and infect you. Use either a good pair of pointed forceps or one of the tick-remover tools readily available in a number of stores. Grasp the tick right at the head where it is attached to the body, being careful to not squeeze the body. Pull gently to remove it. Do not try burning it, painting it with nail polish, Vaseline or other methods as these may cause the tick to regurgitate or, at best, take too long for it to be removed. Be sure that you get the entire tick. If the head breaks off in the wound, seek medical attention to have it removed. Monitor the bite site for several weeks after the bite to be sure that you don’t develop the erythema chronicum migrans rash. Also, if Lyme symptoms develop, seek medical attention from a competent Lyme-fluent medical doctor. If it has just attached, chances are that it has not transmitted Lyme disease but do not count on it. According to the Center for Disease Control, in most cases a deer tick must be attached for from 36 to 48 hours for the disease to be transmitted. (Note use of the words “in most cases” here!). However, the literature is cautionary on this and you should be as well, after all, it is your body and health. A number of circumstances can occur which would lessen this window (you squeezed the tick as you were removing it and caused it to regurgitate its intestinal contents into your body, etc). If you get a deer tick bite, be cautious. Remember where the tick bite occurred; a narrow magic marker ring around the bite site is a great way to do this. Monitor the bite site carefully for several weeks to be sure that the characteristic erythema chronicum migrans does not show up.  If it has been attached for an undetermined period of time, CONSULT A LYME SPECIALIST MEDICAL DOCTOR IMMEDIATELY! Treat this type of bite with the same care as you would any other infection. If you do not feel comfortable with a physician telling you “don’t worry, the tick wasn’t on you long enough to transmit the disease”, consult a Lyme-fluent medical doctor specialist. Refer to the Sources of Information below for a link to Lyme doctors. 
· Never sit on logs or stone fences unless you are adequately protected. If you must sit, bring a sheet of plastic that is large enough to cover the entire area where you are sitting. 

· If you fell trees for firewood, etc. and leave them on the ground in the woods for a period of time, mice and their ticks tend to use the trees as hiding places and you can pick up the nymph when you come in contact with the tree. Besides taking the precautions listed above, you could also spray the logs with a solution of pyrethrin to kill ticks prior to touching the log (Photo 3). 
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Photo 3: Logs on ground in a moist environment create a perfect site for ticks.

· Remember that the nymphal and adult ticks are found in the same areas where you are getting wood. Be cautious in these areas.

· Kill mice around your home, garden, etc. They are the main reservoir of the spirochete. Without them, the life cycle of the tick would be severely affected. When you catch a mouse in a trap, it is a good idea to handle it as if it has nymphs that could attach to you. In addition, the area around the trap could have nymphs so you might want to put Permethrin around your mousetraps to kill any ticks that drop off dead mice. There is evidence that tick larvae and nymphs can drop off of dead mice and reattach to another host. Treat all mice as if they are infected with ticks and use extreme caution when handling dead mice as their ticks may be looking for a live host.
· Avoidance of deer paths unless you are adequately protected from ticks is critical. Research has shown that if deer are not in the area, the tick population is greatly reduced and the chance of being bit is reduced. The increase in deer habitat brought on by putting in gas lines and well pads in our area will cause the deer populations to increase and with them, the tick problem will increase. Ticks like moist places with lots of leaf litter. Tall grasses are ideal for them to find a host. Never venture into these areas without adequate protection. Ticks do not survive well in short lawn-like situations. 
· I strongly urge you to view the film “Under Our Skin” which documents chronic conditions associated with this disease and some of the history of treatment of Lyme. It is available from a number internet sources as well as through NetFlix. 

Lyme disease has been around for a long period. With the environmental changes we are creating, we can be assured that this and a number of other infectious diseases will increase in frequency. It is up to you to learn as much as you can about vector-borne diseases, such as Lyme disease, in order to protect yourself from infection. Prevention is by far better than treatment when it comes to any infectious agents. After all, your health and wellbeing are of concern here. 
SOURCES OF INFORMATION
www.LymeDiseaseAssociation.org/ (find a Lyme-fluent doctor in your area- create a free online account to access information)

www.aldf.com/index.shtml (American Lyme Disease Foundation) 
www.LymePa.org (a valuable source of information about Lyme disease)

www.lymepa.org/Basics2009_rotated_landscape.pdf (free excellent PDF format booklet produced by the Lyme Disease Association detailing basic information about Lyme disease)
www.ilads.org (medical/professional association of tick-borne infections)
www.lymenet.org (information about Lyme disease)

www.lymeinfo.net (another source of Lyme disease information)
www.cdc.gov/ncidod/dvbib/lyme/index.htm (Center for Disease Control and Prevention-search under Lyme disease)

www.motherearthnews.com/natural-health/ticks-prevention-and-remedies.aspx (Mother Earth News article on ways to avoid ticks. Also, follow links in this article to many informative articles about Lyme and ticks)
www.medscape.com (find medical information regarding Lyme disease- create a free online account to access information)

www.IGenX.com (www.IGenX.com (diagnostic lab- source for testing information. Also, see www.igenex.com/labtest.htm  for specifics regarding Lyme disease testing procedures.) 

www.MDLab.com (diagnostic lab- source for testing information)

www.ninds.nih.gov/disorders/lyme/lyme.htm National Institutes of Health on neurological symptoms associated with Lyme disease. 
Frederick C. Hill is retired Professor Emeritus in the Biological Sciences at Bloomsburg University. He has had Lyme disease at least three times and felt obligated to warn others about this disease. In his retirement, he is an avid woodturner and has a successful business doing woodturning art, crafting unique quilting-related items for sale and teaching woodturning (www.FrederickCHill.com) near Camptown (Wyalusing), Pa. 
