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Introduction

Epilepsy is a chronic and disabling disorder of the central
nervous system (CNS) that affects approximately 70 million
people worldwide, with the majority residing in low-and-
middle-income countries (LMICs) [1]. In LMICs, the
epilepsy treatment gap (TG) — defined as the proportion of
people with epilepsy who require but do not receive treatment
— often exceeds 75%. This gap is attributed to multiple
factors, including under-resourced healthcare systems,
inadequate access to trained medical professionals, limited
availability and affordability of antiseizure medications,
transportation barriers, and pervasive sociocultural stigmas
[2,3]. Antiepileptic drugs (AEDs) are the primary therapeutic
options for managing epilepsy in high-income countries
(HICs), but in many LMICs, traditional remedies continue to
play a significant role in many communities due to their
relative affordability, distrust of biomedical interventions,
and cultural preferences for traditional healing practices [4].
In Bolivia, traditional remedies — often referred to as
ethnobotanical treatments — have historically played a
significant role in primary healthcare and are deeply rooted in

local cultural contexts and indigenous traditions [5].

Approximately 40% of the population over the age of 15
identify as indigenous [6]. Many communities maintain close
relationships with their natural environment and possess
unique traditional knowledge, including the use of specific
medicinal herbs [7]. These plants are widely utilized in rural
and urban areas, such as La Paz and EIl Alto, where dedicated
stalls selling medicinal plants are common.

Ethnobotanical treatments, and the underpinning traditional
knowledge, are central to the identities, cultures, languages,
heritage, and livelihoods of many communities. This
knowledge has been transmitted across generations through
apprenticeship, storytelling, songs, dances, carvings,
paintings, and performances. It is embedded in rituals,
symbols, myths, and social institutions. However, these rich
traditions face increasing threats of erosion and
disappearance. [8,9]. Drivers of this decline include
deforestation, dispossession, discrimination, and the
displacement of these communities from their ancestral
territories [10]. Furthermore, trends in education, urban
migration, religion, and the politicization of rural unions have
further curtailed opportunities for intergenerational dialogue
and the transmission of traditional medicinal knowledge [8].

Research on changes in community attitudes towards
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traditional healers as well as medical doctors and medicinal
herbs since the COVID-19 pandemic remains limited. Nearly
a decade prior to the pandemic, however, national surveys by
the Ministry of Health indicated that 60% of Bolivians relied
on natural prescriptions before seeking treatment from a
“modern physician [11]. It has been suggested that, in some
regions, this preference for traditional remedies was
reinforced or revitalized during the pandemic. Communities
turned to medicinal herbs to minimize the need to seek care
in urban regions with high COVID-19 transmission rates and
due to shortages of medications, healthcare providers, and
hospital services [6].

Increasingly efforts are being dedicated to documenting and
preserving knowledge about medicinal plants [12,13].
Although some studies have been criticized for being
oversimplified or outdated, past investigations predominantly
explore natural remedies for musculoskeletal ailments (e.g.
joint pain, sprains, swelling, bone fractures, etc.), urological
ailments, digestive ailments (e.g. diarrhea, stomach aches),
pregnancy-related concerns, and more. Notably, to the best of
our knowledge, medicinal herbs for neurological conditions
such as epilepsy have been underexplored. It is unclear
whether this is due to a cultural preference for non-plant-
based traditional remedies for epilepsy treatment,
sociocultural and economic barriers that limit accessibility
and acceptability, or simply an evidence gap from prior
investigations. To that end, the aim of this brief review is to
explore medicinal herbs historically used to manage epilepsy
in Bolivia and provide insight into traditional healing

customs.

Methods

To identify traditional remedies, particularly ethnobotanical
treatments, utilized in Bolivia for epilepsy, a literature search
from PubMed and ScienceDirect was performed to identify
research articles published prior to December 2023. The
keywords for the search included a combination of the
following terms: traditional medicinal herbs, ethnobotanical
treatments, herbal antiepileptic and/or anticonvulsant,
Bolivia, Kallawayas, traditional medicinal knowledge,
botanicals + epilepsy. References of articles were manually

checked to prevent eligible research from being omitted.

Information delineating these ethnobotanical treatments’
medical indication, vernacular names, plant parts utilized,
mode of preparation, means of remedy administration, and
more recent investigations assessing their therapeutic
potential were compiled. Approximately forty articles were
identified within this scope. Major themes included the
history of traditional medicinal healing in Bolivia and the
broad variety of traditional medicinal herbs used for a range
of conditions; information regarding herbs used for
neurological conditions, particularly for epilepsy, was
limited.

Traditional Healers in Bolivia

Exploring traditional remedies and ethnobotanical treatments
in Bolivia requires an appreciation of the broader context of
traditional healing and the role of healers. For years, efforts
have been underway across Bolivia to integrate the practices
of medical doctors and traditional healers. Among the most
renowned traditional practitioners are the Kallawaya, a
community of healers who treat ailments with herbs and
rituals that originate from pre-Incan times.

The Kallawaya possess a vast pharmacopeia of minerals,
animals, and plants, encompassing an estimated 980 species
[14]. Of these, they commonly employ over 300 plants. As
itinerant healers, the Kallawaya have historically traveled
throughout Bolivia and neighboring countries, such as
Argentina, Chile, Ecuador, and Peru, reaching as far as
Panama during the construction of the Panama Canal [13].
Their tradition represents over 1,000 years of medicinal
expertise, and it has been suggested that the Kallawayas
performed brain surgery as early as 700 A.D. using llex
guayusa, a caffeinated holly tree [14].

The Kallawaya share a principal belief that human beings
should respect Mother Earth and live in harmony with their
environment [15]. Some Kallawaya healers reside
permanently in major cities such as La Paz, where they offer
herbal therapies and rituals in consulting rooms; others follow
patterns of itinerant medical practice, spending at least half of
the year outside their home communities [16]. They also
reside in the high-altitude, mountainous regions of Bautista
Saavedra north of La Paz [17].

The Kallawaya are often recognized for traveling in pairs,

including a master healer and an apprentice. They speak
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Quechua, Spanish, and Aymara, but their knowledge and
skills have been historically passed on through successive
generations through Machai Juyai, a special language used in
prayers and ceremonies. In recent years, several leaders have
integrated into  social networks and professional
organizations and have served to lobby in defense of cultural
rights, mediating contact between their communities and
NGOs, foreign investigators, and the Bolivian government. In
these roles, they oversee the dissemination of their expertise
and medical practice through educational activities such as
the issuing of professional certificates, work licenses, and
identification cards.

Medicinal Herbs with Potential Anticonvulsant
Properties

Our literature search, centered on the aforementioned key
terms and ethnobotanical treatments employed by the
Kallawayas, revealed a lack of research on traditional
medicinal herbs used specifically for epilepsy treatment in

Bolivia. One notable study, based on semi-structured

interviews with medicinal herb sellers in La Paz and El Alto,
documented medicinal information for approximately 129
plant species applied to over 90 general medicinal
indications. Among these, seven species were identified as
being used to treat dizziness and headaches and five species
were identified as “nervous tranquilizers.”

We hypothesize that these five herbs (Table 1) may have
been historically or contemporarily utilized in epilepsy
treatment; however, this remains speculative. Our hypothesis
is informed by other studies appraising these herbs for their
purported  anticonvulsant, anxiolytic, antidepressant,
neuroprotective, anti-inflammatory, anti-nociceptive,
antispasmodic, and antiepileptic properties. Nonetheless,
direct evidence of their use for epilepsy in Bolivia is lacking
and warrants further investigation. The limited biochemical
characterization of these herbal medicines presents an
opportunity to investigate their metabolic constituents,
particularly for compounds that modulate sodium channels or

enhance GABAergic signaling.

Table 1: Medicinal herbs possibly used for epilepsy

Vernacular Name Medicinal anticonvulsant effects
Scientific Name in Bolivia Part Utilized Indications Preparation = Administration of these herbs
Melissa “Tranquilizer”;
officinalis Toronjil Aerial part Heart ailments Infusion Oral 18-20
“Tranquilizer”
Cymbopogon Stomach pain;
citratus Hierba Luisa Leaves Swellings Decoction Oral 21
Flor de azahar, Leaves & “Tranquilizer”;
Citrus sinensis naranja Flower Abortion Infusion Oral 22
Valeriana “Tranquilizer”;
micropterina Valeriana Root Leg cramps Decoction Oral 23
“Tranquilizer”;
High blood
pressure; Stomach
pain; Kidney
ailments; Liver
Aloysia triphylla Cedrén Aerial part ailments Decoction Oral 24

Other investigations
exploring the
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Discussion

From our perspective, given the significant burden, high
incidence, and persistent TG of epilepsy in Bolivia [25], it is
crucial to understand the barriers preventing patients with
epilepsy  from

accessing care, the availability of

pharmacological and non-pharmacological therapeutic
options, and the influence of cultural beliefs on treatment
adherence. We previously described the impact of the
implementation of the Unified Healthcare System on
pediatric epilepsy management in La Paz, Bolivia and
highlighted the pervasive belief in the healing properties of
bat blood for treating seizures, which has driven the illegal
sale of over 3,000 bats each month [26,27]. This investigation
aimed to identify alternative traditional remedies for epilepsy,
particularly ethnobotanical treatments. However, to the best
of our knowledge, the use of medicinal herbs for epilepsy
treatment and management in Bolivia remains largely unclear
and warrants further investigation. The identification and use
of medicinal plants, as well as specific ritual practices, are
considered traditional proprietary knowledge, essential not
only to the Kallawaya’s expertise but also to their livelihoods.
Recognizing this, we have approached this review with the
utmost respect for the Kallawaya tradition and the

communities who safeguard this knowledge.
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