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A review of the ecological characteristics, historical background,
and clinical applications of medicinal leeches (Hirudo spp.)
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Abstract

Hirudotherapy (leech therapy) is one of the oldest traditional medicine methods that has
regained its position in modern medicine in recent decades due to the discovery of
bioactive compounds in leech saliva and the approval of its clinical applications by
reputable organizations such as the Food and Drug Administration (FDA). This review
aims to provide a comprehensive overview of the ecological characteristics, biology,
historical background, scientific basis of therapeutic effects, and clinical applications of
medicinal leeches (especially species of the genus Hirudo). Leeches are widely
distributed in aquatic habitats throughout the world and possess high physiological
flexibility, enabling them to survive in variable environmental conditions. The most
important medicinal species include the European leech (H. medicinalis), Oriental leech
(H. orientalis), and Hungarian leech (H. verbana). The saliva of these animals is a rich
source of bioactive molecules, including hirudin (as the most potent natural
anticoagulant), apyrase (platelet aggregation inhibitor), hyaluronidase (tissue
permeability enhancer), and anti-inflammatory compounds (bdellin and eglin). Current
clinical applications of leech therapy include salvaging surgical flaps with venous
congestion, reducing pain and improving function in knee osteoarthritis, and, to a
limited extent, treating migraine, inflammatory skin diseases, and diabetic ulcers. The
success of this method requires adherence to standard clinical protocols, administration
of antibiotic prophylaxis to prevent infection with the symbiotic bacterium Aeromonas,
and awareness of contraindications. The future perspective of hirudotherapy depends on
more precise identification of effective molecules, development of novel natural-based
drugs, and conducting larger clinical trials to standardize treatment protocols.

Keywords: Medicinal leeches, Hirudo medicinalis, Leech biology, Salivary enzymes,
Hirudin



