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Borrelia burgdorferi and the deer tick



In New England, the deer tick, Ixodes scapularis, mates in the autumn.  Adult ticks have visible gender differences, and the focus of their lives is reproduction. The adult attaches itself to a white-tailed deer, or if necessary, to other large mammals.  The deer or other mammal serves as a way station for feeding and breeding.  The joys of sex and eating are linked together; courtship and mating are synchronized to this last feeding period.  Life’s final blood feast enhances sperm production in the male, stimulates the female to grossly enlarge in weight while she produces eggs that number in the thousands, and drives both sexes to copulate.  Some males copulate only once, but others may do so several times before dropping off the deer to die.  Females may also mate more than just once; the last mating is the one when the eggs are fertilized successfully.  At that point she also tumbles off the deer, lies dormant on the ground until the upcoming spring when she lays her eggs, and then dies!



By summer, the new larvae emerge from the soil.  The six-legged tick larvae begin life by hastily searching for a host.  In New England, the most frequent host is the white-footed mouse, but squirrels and other small mammals may also serve adequately.  Ground foraging birds, like the robin or blue jay are suitable hosts too.  After attaching itself to the host, the larva drinks enough blood over several days to triple in size, and then it drops to the ground like a stone.  It lies still throughout the winter months.  With the warmer weather of springtime, the larva molts into a bigger form called the nymph.  It has grown two additional legs, which now count eight.  The nymph is an ugly creature with a huge appetite; it actively seeks a host to feed from June through August.  The blood of another mouse might do or preferably a larger animal like a fox, raccoon, cat, dog, rabbit, or human!  In a few days of intense feeding, the nymph will bulk up its weight over 100-fold.  Satiated and bloated it falls like a rock to the ground, where it remains placid until fall when it molts into an adult.  The deer tick has a life cycle typically lasting two years with 3 distinct stages.  The tick must drink a meal of blood at each stage of transformation or it will not survive.  



Ticks are not insects, but are classified as arachnids, which also include spiders, mites, and scorpions.  Mites and ticks belong to a subclass called acarids, and differ from spiders.  All spiders are predators whereas all ticks are true parasites.  For a tick to eat it must adhere to a host’s skin and drink in body fluids.  The deer tick is considered a hard tick rather than a soft tick.  As such it lives in an environmental niche composed mostly of pasture, field, meadow, scrub vegetation, and forest floors.  It possesses a hardened back covering that offers protection against inclement weather and some predators.  Hard ticks also take up to a few days to feed, and such feedings require special adaptation and skill to be successful.  On the other hand, soft ticks live in caves and abandoned structures like cabins.  They possess the ability to go years without feeding since potential hosts may be encountered quite infrequently.  In addition, when soft ticks feed they do so with God’s speed, often in less than an hour.



Once hatched, a deer tick spends most of its effort trying to locate a suitable host.  This is not an easy task for it has no wings, crawls incrementally slow, and cannot jump.  Most ticks move on their own merit no further than a meter or two from where they are hatched.  Rare is the tick that ambitiously roams beyond such distances.  Most of the time the deer tick just waits!  Programmed by nature to move upward against gravity, the deer tick at each stage of development trundles up stems and stalks of grass or vegetation to wait for a passing host.  In design, the tick appears almost too simple to survive.  The tick has no true brain, just a centralized complex of nerve ganglion within its body.  Ironically, it has no real blood instead nutrients and oxygen circulate in a fluid called hemolymph.  It lacks claws, teeth, mobility, and effective camouflage from predators such as birds.  While waiting it is always in danger of perishing from dehydration.  It must trek down to the ground to drink water and climb back up to resume its vigil.



Despite these limitations, the tick is a marvel at sensing and seizing hosts.  The tick has a pair of legs that are specialized for grasping.  Once it grabs tight to the host’s skin it carves out a small pocket shaped wound.  The tick does not suck blood from minute blood vessels; rather it sips blood when it pools in the incision.  Also, its saliva contains chemicals that harden in minutes to cement the tick in place.  Anesthetic and anti-inflammatory substances are also produced by its salivary glands to inhibit itching and swelling.  All such measures are to keep a host from noticing the tick as it is feeding.  Anticoagulants inhibit the host’s healing processes from forming a clot so blood keeps seeping into the wound.  Since the tick must feed for days, its saliva is injected in repeated pulses.  Blood is mostly water so the tick must jettison most of the fluid to avoid bursting.  It concentrates the nutrients in the blood meal while it diverts excess water through its salivary glands to continually bathe the wound with the arsenal of chemicals contained in its saliva.  Thus, with luck, the tick can feed without being noticed for several days before it drops off imperceptibly.

The bacterium Borrelia burgdorferi (Bb) is part of the deer tick’s natural flora and as such does not normally make it sick.  Today Bb is of prime interest because it causes Lyme disease, having recently shifted to humans from other species.  Invisible to the naked eye, it is a tiny, spiral shape bacterium whose survival is tied to the fates of its many hosts including deer ticks, mice, birds, deer and now humans.  Us humans have enticed Bb to enter our bodies by changing our natural environment and behavior.

In 1620, when the Mayflower landed in Massachusetts, the native forest was not quite pristine due to the small patch farming of tribal peoples, but it was still described by the Puritans as a "desolate wilderness".  In 1750, the tick or woodlice were of such numbers in New York that they were described as "extremely troublesome."  In 1804, most of the original timber in the Northeast had been felled, and Connecticut was described as a cultivated garden.  In just 50 odd years the ticks were vanishing, along with the deer.  Deer and their ticks survived offshore in sanctuaries on the coastal islands of New York and New England.

However, in the mid-nineteenth century, many New England farmers abandoned their farms to go west.  Uncultivated land reverted back to woodland that expanded fourfold from 1860 to 1890.  This was sparser second growth and not what the Pilgrims had first seen on their arrival.  Connecticut originally covered by thick forest, and then a quilt-like landscape of connected farms, was changing into a patchwork of town and village interspersed with woods and scrub.  Idyllic habitat for ticks and their hosts to thrive!  In the early 20th century there was a resurgence of deer, small mammals and birds.  The large predators like wolves and bear did not return in sufficient numbers to check the growth of such prey.

After WW-II suburban growth exploded but ironically the net amount of greenery actually rose.  Nowadays, two-thirds of Connecticut and Rhode Island are covered by immature tree growth with ample land in transition between clearing and woods.  Suburban lawns are also planted with shrubs and young trees that deer prefer.  For the deer tick and Bb, parts of the Northeast have unintentionally become a nature preserve for their benefit.  With ingenuity, Bb travels back and forth between ticks and a variety birds and mammals.  Today, Bb has never had a better home than in the Atlantic coastal regions of the Northeast from Virginia to Maine.  Connecticut and Rhode Island have the highest number of infected cases per capita.

Just as present-day [2001] antibiotics are not foolproof in curing Lyme disease, currently available vaccine will not always be effective in preventing infection.  Drugs and vaccines will undoubtedly improve but diseases with nonhuman reservoirs cannot be eradicated easily.  We will be lucky to hold such illnesses at bay.  It must be noted that Lyme disease could not have become epidemic in the Northeast and beyond until people caused profound alterations in the ecosystem.  Changes that revived Borrelia burgdorferi and its multiple hosts, while 20th century suburbanization simultaneously placed many of us in Connecticut and Rhode Island dead center within their ideal habitat.  We are now nestled comfortably in our suburban homes lodged precariously between a rock and a hard place!
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