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Abstract

    This manuscript discusses the use of earthworms and their extracts as used in ancient and 
recent medical practice. Although there have been many studies involved using earthworms 
for medical remedies, this report is restricted to those where the patients are humans vis-à-vis 
other animal species.
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Introduction

   When we began our study of earthworms in medicine, there was very little written about using 
earthworms in human medicine in the available literature (Reynolds and Reynolds, 1972, 1979) [24, 
25]. This was confirmed by Cooper et al. (2004) [5] and Grdiša (2013) [11]. It has been suggested in 
the folk medicine (North American Indians, doctors in East Asia) that earthworms have been used 
for the treatment of various diseases (Cooper et al., 2004) [5]. They cite Price’s (1901) [23] Kentucky 
Folk-Lore as a source, but our reading of the paper revealed no mention of earthworms.

     We were aware of Stephenson’s (1930) [31] short treatment of the subject in which he briefly men-
tioned Mustauft’s (1340) [21] Nuzhat-ul-Qulūb, Damiri’s (1371) [7] Hayāt-ul-Hayāwān, and Anglicus’ 
(1582) [1] Batman uppon Bartolome.

     The earliest records of earthworm’s use in medicine can be found in old Chinese volumes which 
may be difficult for most westerners to decipher. These remedies involve several species of Pheretima 
or Amynthas, in Chinese “Dilong” [帝龍 or 蚯蚓地魔]. Their uses were varied, e.g., as an antipyret-
ic and antiaesthetic, as well as for detoxification, hypertension, arthritis, burns, and inflammation 
(Huang, 1956) [16].
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Case Studies

     Gates (1926) [9] at the beginning of his career, reported on the use of earthworms in Burma for treating the symptoms of pyorrhea 
and postpartum weakness. The earthworms are boiled in water with salt and onions, the clear liquid is decanted and mixed with the 
patient’s food.

     Pharmaceutical effects of earthworm research have been initiated simultaneously with the development of biochemical technolo-
gies (Cooper et al., 2012) [6].

     Many studies have involved earthworms used in medicine, but most have used animals for hosts such as rats, rabbits and mice, and 
with only a few species of earthworms, e.g. Li (1988) [19]. But studies using humans benefitting from earthworm extracts etc. have 
proliferated in recent decades (Grdiša et al., 2013) [12].

     A mixture of fresh earthworm tissues and red sugar was applied to parts affected with erysipelas and some 11 patients were cured 
in 3 to 5 days. Erysipelas is a bacterial infection that affects the upper layers of the skin and the superficial lymphatic vessels (Vohora 
and Khan, 1978) [28].

     Gates (1982) [10] reported fresh earthworms were stewed into an extract which was taken orally to treat 10 cases of sequelae (af-
tereffects) of encephalitis B, for 30 days, as a treatment and satisfactory therapeutic results were obtained.

    Cooper and Roch (1984) [4] proposed the hypothesis of earthworm leukocyte interactions at early stages of tissue grafting based 
on their study where higher titres of erythrocyte agglutinins (red blood cell clumping) were measured after 24 hours since injection.

     Also in that year, Wojdani et al. (1984) [35] cultured mouse and human lymphocytes with the earthworm (Lumbricus terrestris) coe-
lomic fluid to determine their mitogenetic responses, i.e. where ultra-weak photon emissions, particularly in the ultraviolet range, are 
believed to influence cell division (mitosis) in nearby biological systems. Their research indicated that that the addition of agglutinin 
inhibitors (anti-clumping substances) or absorption from the coelomic fluid did not alter the levels of mitogenic activity. Their conclu-
sion was the relationship between earthworm agglutinins and mitogens is problematic. This idea has sparked significant interest and 
research over the years, but it remains controversial due to challenges in reproducing the effects consistently.

     Employing fresh earthworm extracts used to treat 381 cases of blood-deficiency apoplexy (= stroke) had an average effective cure 
rate of 79% (Guo et al., 1988) [13]. Zhang (1988) [39] treated vertigo, using an earthworm extract. His study had 32 treatments; 20 
cases were fully cured (63%), two responded to the treatment (6%) and three had no effects (9%).

    A sample of 15 earthworms were put into a sugar solution and soaked for 10 hours to produce an infusion. Using this earthworm 
infusion on the wounded surface, 50 cases of burns and scalds (10 to 110) recovered fully in one week (Zhang, 1990) [40]. Li (1988) 
[19] reported that the application to 5011 cases of burns and scalds (first and second degree) showed that 98.7% of wounds recovered 
fully. In 32 cases of serious burns and scalds, 23 were completely cured.

     Mihara et al. (1991) [20] produced fibrinolytic enzymes from Lumbricus rubellus which they termed Lumbrokinase. These enzymes 
dissolve blood clots, which can be a significant problem after strokes, heart attacks, deep vein thrombosis and pulmonary embolisms.

     The 5th most common cancer (Hepatocellular carcinoma) is also the 3rd leading cause of cancer-related mortality globally (Sher-
man and Takayama, 2004) [23]. Earthworm fibrolytic enzymes from Eisenia fetida showed significant antitumor activity, both in vitro 
and in vivo, through the introduction of apoptosis (cell death where cellular debris is recycled without causing inflammation) (Chen, 
2001; Hu et al., 2002; Xie et al., 2003; Yuan et al., 2004) [3, 15, 36, 38].

     Forty cases of digestive ulcers were given a dried earthworm powder taken orally at 2 g/dose, 3-4 times per day. This treatment fully 
cured 34 cases (85%) and six cases (15%) were improved (Yadav and Singh, 2006) [34].
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     Improving wound healing has been the focus of many scientists and those in the medical community for years. The process involved 
the re-epithelization and restoration of deeper connective tissue (Gailit and Clark, 1994) [8]. The migration of cells and tissue remodel-
ing which take place during the course of the wound-healing process require controlled degradation of extracellular matter. The agents 
involved in this process contributing to better healing include earthworms’ homogenate paste (Hrženjak et al., 1993; Popović et al., 
2005) [14, 22]. Shetty and Biadar (2025) [29] also showed that Eisenia fetida extract can be used to treat various types of wounds with 
no side effects and it is also cost-effective.

     Purified fibrinolytic enzymes from several earthworms, e.g. Eisenia fetida and Lumbricus rubellus, have preventive effects on throm-
bosis-related diseases (Grdiša et al., 2013; Sun, 2015) [12, 31].

     Reynolds (2024) [26] presented an indirect method whereby earthworms might be able to restrict the spread of tick-borne diseases, 
such as lyme disease, by disrupting the life cycle of the black-legged tick (Ixodes scapularis Say, 1821) [27] which is the vector of the 
Borrelia burgdorferi Johnson et al. 1984 [17] emend. Baranton et al. 1992 [2], which causes a bacterial spirochete infection. This results 
in over 300,000 cases annually in North America.

Conclusions

     The present review provides various therapeutic uses of earthworms to treat many human ailments. For centuries, earthworms 
have been used as a drug to improve blood circulation, anti-tumor activity, detoxification, hypertension, arthritis, burns, and inflam-
mation. This has led to an increased search for naturally occurring therapeutic agents. Earthworms are of interest to the pharmaceu-
tical industry as a source of a wide variety of biological active components (Figure 1). Scientific investigations are needed to discover 
new therapeutic agents of zoological origin which might be very specific to treat certain diseases and conditions, thus far incurable in 
modern medicine. In view of the enormous potential of earthworms to treat many diseases and pathological conditions as indicated 
in preliminary clinical and pharmacological investigations, detailed scientific studies are suggested to develop new therapeutics of 
animal origin.

Figure 1: The properties of earthworm macromolecules which contribute 
to their therapeutic activities (modified from Grdiša, 2013). 
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