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ABSTRACT

In Ayurveda, Rakta (blood) is considered the essence of human life. When blood becomes
vitiated or impure due to improper dietary habits or seasonal transitions, it serves as a
catalyst for various systemic diseases. To address this, Ayurveda employs a sophisticated
therapeutic modality known as leech therapy (Jaloukavacharana). Medicinal leeches are

Article History:

Received: 12-06-2026
Accepted: 17-07-2026
Published: 10-09-2026

KFYWORDS: uniquely utilized for their ability to selectively extract impure blood, thereby alleviating
Hirudotherapy, clinical symptoms. During the haematophagic process, the leech secretes saliva into the host's
Jalouka, Bioactive bloodstream, introducing a complex cocktail of bioactive compounds. The primar
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Micro’circulation, constituent, Hirudin, acts as a potent anticoagulant and analgesic. This natural analgesic
Hematophagous property ensures that the phlebotomy process remains virtually painless for the patient.
Therapy. Clinical applications of leech therapy are extensive, particularly in dermatology for treating
conditions such as acne, Kusta (psoriasis/leprosy), Visarpa (erysipelas), and recurrent
abscesses. Furthermore, it is highly effective in managing vascular disorders characterized by
impaired circulation- including varicose veins, deep vein thrombosis (DVT), non-healing
ulcers, and necrosis. By stimulating capillary regeneration and enhancing microcirculation,
leech therapy promotes systemic healing. This paper outlines these therapeutic benefits to
advocate for the wider integration of leech therapy in public health.
INTRODUCTION

Ayurveda established over five millennia ago
that Rakta (blood) is the fundamental essence of

Among the diverse techniques of systemic
detoxification, leech therapy (Jaloukavacharana) is

human vitality, asserting “Raktam Jeeva Iti Sthiti’-
blood is life itself. Consequently, preserving its
integrity is paramount.l!] Maintaining optimal health
requires not only sufficient blood volume but also the
preservation of its qualitative purity. When blood
becomes vitiated (toxified) due to poor dietary choices

or environmental seasonal shifts, it precipitates
various  pathologies, including dermatological
disorders and systemic abscesses. To restore
physiological balance, Ayurveda advocates for

Raktamokshana, or therapeutic bloodletting, to expel
these morbid humors.
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distinguished as one of the most significant and
effective  clinical interventions.2l During this
procedure, medicinal leeches are strategically applied
to the afflicted region to initiate blood extraction. As
they feed, they introduce bioactive saliva into the
patient's circulatory system. This secretion is enriched
with numerous pharmacological constituents that offer
both therapeutic relief for chronic conditions and
prophylactic benefits against systemic ailments.
Consequently, this paper seeks to underscore the
clinical advantages of hirudotherapy, advocating for its

broader application to enhance societal health
outcomes.

AIMS AND OBJECTIVES

e To elucidate the multi-faceted therapeutic

advantages of hirudotherapy.

e To underscore the clinical significance of
Raktamokshana (therapeutic phlebotomy) within
traditional and modern medicine.
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Biological Classification and Characteristics

Leeches are segmented, hermaphroditic
annelids, morphologically like earthworms. Of the
approximately 700 identified species, they are broadly
categorized into poisonous and non-poisonous
varieties. Hirudo medicinalis is the species most
frequently employed for clinical bloodletting. These
organisms thrive primarily in freshwater habitats and
temperate or cool climates.[3!

Historical and Surgical Context

The pioneering use of leeches in the medical
domain is credited to the ancient sage Sushruta, widely
revered as the "Father of Surgery.” In Ayurvedic texts,
the leech is termed Jalouka- a name derived from its
aquatic habitat. It is classified as an Anushastra,!*! or a
para-surgical instrument, reflecting its utility in
minimally invasive procedures. Beyond the Indian
subcontinent, hirudotherapy has a profound historical
presence, having been practiced extensively in ancient
Greece, Germany, North America, and across Europe. [5]
Biological Insights into Leech Physiology (6]

The medicinal leech (Hirudo medicinalis) is a
biological marvel with several extraordinary
anatomical features:

Sensory and Neural Complexity: These organisms
possess approximately five pairs of eyes and 18
sensory papillae are used to detect environmental
stimuli. Their decentralized nervous system consists of
32 individual ganglia- often referred to as "brains"-
one for each internal segment of their body.
Specialised Feeding Apparatus: A leech's mouth
contains three muscular jaws lined with nearly 300
microscopic, razor-sharp teeth. This allows them to
create a precise Y-shaped incision through which they
can ingest blood.

Vast Ingestion Capacity and Slow Digestion: Large
leeches can consume up to ten times their body weight
in a single feeding session. Because their digestive
process is exceptionally slow, they can survive on as
few as two feedings per year.

Pharmacological Saliva: Their saliva is a complex
cocktail of over 60 proteins, most notably hirudin. This
potent anticoagulant prevents blood from clotting
during feeding, often causing the bite site to bleed
significantly longer than a typical wound after the
leech detaches.

Natural Analgesia: Neural tissues in leeches contain
morphine-like substances that provide a natural
analgesic effect. This numbs the host's skin, making the
blood-sucking process virtually painless.
Reproductive Biology: Leeches are simultaneous
hermaphrodites, meaning everyone possesses both
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male and female reproductive organs, including
ovaries and approximately nine pairs of testes.

Biochemical Composition of Leech Salival”l

The therapeutic efficacy of hirudo therapy is
derived from the complex pharmacological profile of
leech saliva, which contains a diverse array of bioactive
proteins and enzymes:

Hirudin & Hementin: Potent anticoagulants that
inhibit thrombin and fibrinogen, ensuring continuous
blood flow.

Bdellin: A protease inhibitor that possesses significant
anti-inflammatory properties.

Eglin: Acts as a chymotrypsin inhibitor, reducing
tissue degradation and inflammation.

Collagenase & Apyrase: These enzymes serve as
platelet anti-aggregants, preventing platelet adhesion
and clot formation.

Hyaluronidase: A mucolytic enzyme that increases
tissue permeability, facilitating the deep penetration of
other medicinal components.

Anesthetic Substances: Natural compounds that
induce local numbness, rendering the procedure
painless for the host.

Vasodilators: Compounds that dilate local blood
vessels to enhance microcirculation and expedite the
healing process.
Defining Hirudo therapy!sl

Hirudo therapy is a specialized medicinal
phlebotomy technique (a form of Raktamokshana)
wherein leeches are applied to specific anatomical
sites to extract vitiated or stagnant blood. This
procedure not only detoxifies the localized area but
also utilizes the leech’s biochemical secretions to
resolve underlying vascular and inflammatory
pathologies.
Methodological Procedure
The clinical application of hirudo therapy follows a
structured protocol to ensure safety and efficacy:

1. Site Preparation: The target area is meticulously
cleansed with sterile water and thoroughly dried.

2. Leech Application: The medicinal leech is placed
precisely on the afflicted anatomical site.

3. Hydration Maintenance: The leech is covered with
a moist gauze to maintain its physiological comfort
and activity.

4. Assisted Detachment: Once the leech has finished
the haematophagic process, it is carefully detached.

5. Wound Management: The bite site is dressed using
aseptic techniques to prevent secondary infection.

6. Emesis Induction: Post-procedure, the leech is
induced to regurgitate the ingested blood to
preserve its health.
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7. Quarantine & Storage: The organism is stored in a
controlled environment for recuperation.

Clinical Indications for Hirudotherapy!®!

In Ayurvedic medicine, leech therapy is
primarily indicated for conditions involving the
vitiation of Pitta (bilious humor) and Rakta (blood). Its
applications include:

e Vascular Pathologies: Highly effective in managing
venous disorders such as varicose veins, venous
ulcers, and phlebitis.

e Inflammation and Oedema: Relieves pain and
reduces swelling associated with hematomas and
localized inflammatory conditions.

e Ulceration Management: Used to treat chronic,
infective, and non-healing ulcers by improving
localized microcirculation.

e Musculoskeletal and Arthritic Disorders: Provides
rapid analgesic relief for gouty arthritis,
osteoarthritis, and compressive neuropathies like
carpal tunnel syndrome, sciatica, and cervical
spondylosis.

e Ischaemic and Necrotic Conditions: Facilitates
blood flow in ischaemic tissues and manages
gangrenous progression.

Addresses
cases),

e Dermatological Disorders:
(particularly  Pitta-dominant
psoriasis, scabies, and dermatitis.

acne
eczema,

e Specific Clinical Cases: Indicated for thrombosed
haemorrhoids, scalp alopecia, and recurrent eyelid
abscesses.

e Toxicology: Historically utilized to mitigate the
effects of localized envenomation from insect or
snake bites.

Integration of Hirudo therapy in Contemporary

Medicinel10]

In the 1980s, the medical community
witnessed a resurgence of interest in hirudo therapy as
plastic and reconstructive surgeons recognized the
clinical value of the leech's anticoagulant and
phlebotomic properties. Today, it is a recognized
adjunct in several surgical specialties:

e Microvascular and Reconstructive Surgery:
Leeches are strategically employed during the
postoperative phase of digital replantation, skin
grafting, and complex breast reconstructions. They
are essential for alleviating venous congestion,
which can otherwise jeopardize the viability of the
transplant.

e Salvage of Severed Extremities: By preventing
post-surgical thrombosis, hirudo therapy plays a
critical role in the successful reattachment of
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severed appendages, such as fingers, toes, and ears,
where maintaining microvascular patency is vital.

e Pharmacological Alternatives: For patients with
a hypersensitivity or intolerance to conventional
Heparin, recombinant hirudin- derived from the
study of leech biochemistry- serves as a potent and
effective systemic anticoagulant alternative.

e Mechanisms of Action: Anticoagulant and
thrombolytic properties. The therapeutic efficacy
of hirudo therapy is primarily attributed to the
sophisticated biochemical interactions between
leech saliva and the host's hematological system.

Anticoagulation Cascade Inhibition

1. Direct Thrombin Inhibition: The saliva contains
Hirudin, the most potent natural inhibitor of
thrombin. By binding directly to thrombin
molecules, it halts the conversion of fibrinogen into
fibrin, effectively neutralizing the coagulation
cascade.

2. Inhibition of Platelet Adhesion: Another vital
constituent, calin, functions by obstructing the
binding of the von Willebrand factor to collagen.
This action effectively inhibits collagen-induced
platelet aggregation, preventing the initial stages of
clot formation.

3. Factor Xa Blockade: The presence of a specific
Factor Xa inhibitor further reinforces the
anticoagulant effect by neutralizing the enzymatic
activity of Factor Xa, a critical convergence point in
both the intrinsic and extrinsic coagulation
pathways.

Thrombolytic and Clot-Dissolving Effects [11]
Fibrinolysis: Beyond preventing new clots, leech
saliva contains Destabilase, an enzyme capable of
hydrolyzing stabilized fibrin. This protein exhibits
significant thrombolytic activity, enabling the
dissolution of pre-existing blood clots and improving
overall vascular patency.

Secondary Pharmacological

therapy

Beyond anticoagulation, the biochemical profile of

leech saliva provides extensive physiological benefits

that facilitate healing and systemic stabilization:
Analgesic and Bacteriostatic Properties

The secretions contain natural anesthetic
compounds that desensitize the application site,
ensuring the  procedure remains  painless.
Simultaneously, bacteriostatic agents effectively
impede bacterial proliferation. This not only prevents
localized infections but also provides a measurable
enhancement to the host's immune response at the site
of the lesion.

Effects of Hirudo
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Anti-Inflammatory and Vasodilatory Mechanisms

Enzymatic Inhibition: Bioactive compounds such as
Bdellins and Eglins serve as potent anti-inflammatory
agents. Bdellins specifically mitigate inflammation by
inhibiting trypsin, plasmin, and acrosin, thereby
reducing tissue irritation and swelling.

Vascular Dilation: The saliva introduces vasodilators,
including histamine-like substances, acetylcholine, and
carboxypeptidase A inhibitors. These molecules
promote the expansion of blood vessels, significantly
increasing regional blood inflow and oxygenation to
the afflicted tissue.

Long-term Systemic and Regenerative Benefits

e Cardiovascular Regulation: Cumulative therapy
has been observed to assist in the normalization of

blood pressure in hypertensive patients,
potentially reducing the Ilong-term risk of
cerebrovascular  accidents (strokes) and

myocardial infarctions.

e Wound Healing and Microcirculation: By
optimizing circulatory efficiency, hirudo therapy
accelerates the resolution of chronic wounds,
particularly complex diabetic ulcers and necrotic
lesions.

e Symptomatic Relief: The synergistic action of
anti-inflammatory and anesthetic components
provides rapid, sustainable relief for patients
suffering from chronic pain and systemic
inflammatory disorders.

Contraindications and Patient Experience

Clinical Contraindications

While hirudo therapy is highly therapeutic, it is
strictly contraindicated in specific patient populations
to ensure safety. It is not recommended for individuals
with haematological disorders, such as haemophilia,
severe anaemia, or leukaemia, where clotting or blood
volume is already compromised. Furthermore, the
procedure should be avoided in patients with
compromised immune systems, including those
diagnosed with HIV/AIDS or individuals currently
undergoing immunosuppressive drug therapy, to
mitigate the risk of secondary infections.[12]

Sensory Experience and Pain Management

A common clinical concern is the degree of
discomfort associated with the procedure. Due to the
natural anaesthetic substances present in the leech's
saliva, patients typically experience only minimal
discomfort. The sensation is often described as
negligible and is frequently compared to the mild,
fleeting sting of an ant or a mosquito bite.

Amount of Blood aspirated in a single setting

In a single feeding session, an adult leech
typically ingests approximately 20 to 25ml of blood.
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However, the anticoagulant properties of its saliva
inhibit clotting, often resulting in prolonged post-
attachment bleeding that can exceed the initial volume
by tenfold. While the primary suction phase generally
spans 10 to 30 minutes, it can occasionally persist for
up to two hours.

Complications

While leech therapy is generally devoid of life-
threatening sequelae, certain localized complications
may arisell3l. Patients occasionally manifest hyper-
sensitivity or anaphylactic responses restricted to the
immediate vicinity of the bite. Clinical presentations
may include mild pruritus (itching), erythematous
rashes, and serous exudation. Furthermore, edematous
swelling can occur in regions with high tissue laxity,
such as the palpebrae or labia, alongside instances of
persistent post-attachment haemorrhage. Typically,
these issues are amenable to conservative clinical
management.

CONCLUSION

In summary, maintaining the quantitative and
qualitative integrity of Rakta (blood) is fundamental to
physiological well-being. Leech therapy facilitates the
evacuation of vitiated blood, serving both curative and
prophylactic functions. Its efficacy is well-documented
in contemporary medicine, particularly regarding
reconstructive and plastic surgery, the management of
refractory ulcers, varicose veins, and deep vein
thrombosis (DVT). Beyond its therapeutic applications,
it serves as a valuable preventative modality even for
healthy individuals.
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