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Introduction

Since we began reporting on earthworms in medicine over half a century ago (Reynolds and Reyn-
olds, 1972,1979)[19, 20] and more recently (Reynolds and Reynolds, 2025)[21], we concentrated on

direct effect of earthworms in medicine.

Early remedies in old Chinese volumes used species of Amynthas and Pheretima which they termed
as “Dilong” [Emperor Dragon]. They ground up the earthworms and used them as antipyretics or an-
tiaesthetics for a variety of ailments such as hypertension, arthritis, burns and inflammation (Huang,
1956)[5].

Gates (1926)[2] reported that earthworms were ground up into paste-like ashes and used as a tooth
powder for something similar to pyorrhea (Ye se kun byoi, @6) (TU6) 0933(73 6N10)6)). He also stated
that earthworms were boiled and decanted for postpartal weakness and difficulty in nursing an infant

(maina meephwanoyeekhun thwaykhan).

Throughout the recent decades, earthworms were ground up as whole organisms or treated to
provide extracts, for preliminary studies directly on animals and eventually humans (Gates, 1982;
Wojdani et al.,, 1984; Li, 1988; Zhang, 1988, 1990; Mihara et al,, 1991; Yadav and Singh, 2006; Shetty
and Biadar, 2025)(3, 30, 7, 32, 33, 12, 31, 26].

In 2024([17], Reynolds suggested a new indirect method where earthworms might indirectly con-
tribute to medical treatment, particularly in the spread of vectored diseases. For many years, the staff
at the Oligochaetology Laboratory have pondered this question. The idea centers on destroying or

disrupting the vector so the disease cannot spread.

The situation was considered for Lyme Disease because it is a growing problem in the Northern

Hemisphere including Ontario where we are located (Figure 1).

Lyme Disease is a bacterial spirochete infection caused by Borrelia burgdorferi, and is transmitted

to humans through the bite of an infectious blacklegged tick, Ixodes scapuralis (Figure 2).
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Figure 1: Global distribution of Lyme disease [M] (This image is licenced under
creative commons attribution).

Figure 2: Adult Ixodes scapularis Say, 1821 also known as the blacklegged , deer
or bear tick (Illustration by Iza Valle/Can Geo, from Reynolds, 2024[17]).

Adult black-legged ticks are in fact most active from fall to spring, often after the first frost. In the Northeastern United States and
Canada, populations of these adult ticks start growing in early October and will remain active as long as the temperature remains
above freezing and the ground doesn’t freeze or become covered in snow. The advent of climate change could see their activity period

eventually become year round.

Ixodes scapularis has a 2-year life cycle, containing three stages: larva, nymph, and adult (Figure 3). The tick must take a blood meal
at each stage before maturing to the next. The tick females latch onto a host and drink its blood for 4-5 days. When the tick has con-
sumed a blood meal, its abdomen is a light grayish-blue colour. The tick itself is naturally black when unfed (Ogden et al.,, 2006)[14].
Deer (Odocoileus spp.) are the preferred host of the adult tick.

After the female is engorged, she drops off and overwinters in the leaf litter of the forest floor. The following spring, the female lays
several hundred to a few thousand eggs in clusters (Suzuki and Grady, 2004)]28]. Transmission of Borrelia burgdorferi between life
stages is common. There is contrary opinion regarding transmission. Rollend et al., 2013)[22] based on their study, believe there is
strong evidence that transovarial transmission is not by B. burgdofferi, but the antigenically and phylogenetic relative B. miyamotoi.

Because of the tick’s genetics, it is a successful vector of Borrelia by limiting the proliferation of the spirochaeta (Chou et al,, 2014)[1].
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Figure 3: Life cycle of the tick Ixodes scapularis (= stage where life cycle could be broken
by the action of earthworms) (modified from: Monica Schroeder/Science Source/Science

Photo Library; Model release not required, Property release not required).

Our theory is, if you can stop the spread of the tick then you will stop the spread of Lyme Disease. Several plants act as tick repellents.
If you want ticks to avoid your home, have these plants in your garden or along the periphery of your yard. Here are some of the more
common plants used to repel ticks: Catnip (Nepeta cataria [9]), Chrysanthemum (Tanacetum cinerariifolium), Eucalyptus (Eucalyptus
spp.) Garlic (Allium sativum [9]), Geranium (Geranium spp.), Lavender (Lavandula spica [9]), Lemongrass (Cymbopogon spp.), Marigold

(Tagetes spp.), Pennyroyal (Mentha pulegium [9]), Rosemary (Salvia rosmarinus [27]), Rue (Ruta graveolens [9]), Sage (Salvia officinalis
[9]), and Wormwood (Artemesia absinthium [9])[4, 24].

From the life cycle diagram (Figure 3), the stage where it can be disrupted is when the nymphs require a leaf litter to overwinter, e.g.,
suitable habitat with higher humidity and lower temperatures within the leaf litter, as well as protection from exposure over winter.
If the litter is removed, this stage will not survive our current winters. One study indicated that removal of leaf litter (detritus and
dead leaves) led to a 72%--100% reduction in ticks [24]. This works for residential property, but what about woodlands and ecotones
that are too large and impractical for individuals’. Certain invasive European earthworms could solve this problem, particularly anecic

and epigeic species which consume leaf litter e.g., Aporrectodea longa [29], Lumbricus terrestris [11], Dendrobaena octaedra [23] and
Dendrodrilus rubidus [23].

Climate change has made it possible for the “Asian Jumping Worms” (AJW, the Megascolecidae pheretimoid species of Amynthas,
Metaphire, Pithemira, etc.) to move northward from the southeastern United State to the American northeast and midwest and eastern
Canada (Reynolds, 1978; Reynolds and McTavish, 2021; McAlpine et al., 2022; Moore and Reynolds, 2024) [15, 18, 11, 13].

Although these earthworms only live one season, their overwintering cocoons hatch in spring and rapidly develop into aggressive
adults destroying the soil structure, the European earthworm species, and more important the litter layer essential for the overwinter-
ing tick nymphs (Figure 4). As shown in Figure 3, if you break the life cycle of the tick the vector for spreading Lyme Disease, the spread
of the disease would stop. The AJW have the advantage for easy adaption in an area because their reproduction is pathenogenetic.
Therefore, if a single worm or viable cocoon is introduced into an area, a population bloom will quickly follow. Currently, there is no
chemical pesticide available for control, only laborious hand picking, which is impracticable in large areas.
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Figure 4: Forest floor and plant community at base of trees before (A) and after
(B) European earthworm invasion in a sugar maple-dominated forest (Chippewa
National Forest, photo by Dave Hansen, University of Minnesota).

Even though earthworms could disrupt the life cycle of the tick vectors, it will probably be decades before the change in climate and

the spread of litter-destroying earthworms will have any effect on the proliferation of tick-born diseases.
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