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Preamble

The Compendium of Ethiopian Medicinal Plantsz
Volume | represents a major milestone in the ongoing
initiative by the Armauer Hansen Research Institute
(AHRI) to document, conserve, and advance the
scientific understanding and use of medicinal plant
resources in Ethiopia. This volume integrates two
complementary parts:

1 Part |: This section provides an overview of
AHRFALERT Medicinal Plants Botanic Garden,
which is named after the sisterly institutions of
Armauer Hansen Research Institute and ALERT
Comprehensive Specialized Hospital (ALERT),
which are located within the same compound. It
presents a synthesized inventory of about 200
medicinal plant species cultivated in the garden,
the specimens of which have been deposited in
the AHRI Herbarium of Medicinal Plants, and
highlights  activites  related to  their
conservation, education, research, and public
engagement.

1 Part 1l: This section presents a detailed
compendium of 24 medicinal plant species
cultivated in the botanic garden. It also includes
one additional widely used medicinal plant
species that is not currently cultivated in the
garden, selected becauseits traditional use in



Ethiopia aligns with its formal recognition in
major pharmacopoeias and its registration in
herbal medicinal products for the same health
condition in other countries. The compendium
summarizes the botany and habitat distribution,
ethnomedicinal uses, major phytoconstituents,
and pharmacological evidence (efficacy and
safety) for each species based on preclinical and
clinical studies. Moreover, the global regulatory
status of herbal products derived from selected
speciesis also highlighted, illustrating how these
products are standardized, registered, and
regulated internationally, which may in turn
inform similar efforts for the same or other
species. Finally, key knowledge gaps are
identified, and species specific
recommendations are provided.

By integrating indigenous knowledge with scientific
rigor, this compendium seeks to promote the
development of safe, effective, and standardized herbal
medicines, while ensuring the conservation and
responsible utilization of medicinal plants in Ethiopia.
This compendium (Volume 1) is the first in a planned
series,to be followed by subsequentvolumes (Volume II
and more) that will incorporate additional medicinal
plant species as conservationresearch, development
and use efforts expand.



Foreword

Ethiopia is a nation endowed with extraordinary
ecological, cultural, and historical diversity. Its
topography stretches from the Danakil Depression in
Afar, one of the lowest points on Earth, lying more than
100 meters below sea level to the peak of Ras Dashen
(Ras Dejen), rising over 4,500 meters above sea level.
This dramatic variation in altitude and climate has
shaped exceptional biodiversity and rich tradition of
plant based health, nutrition, and cultural practices.

Ethiopia is also widely recognized as the cradle of
humankind, a land where ancient ancestors once
walked and where deep rooted traditions of observing,
cultivating, and utilizing nature have endured. Among
the most symbolic examplesof this rich natural heritage
is coffee (Coffea arabicy, which originated in the
Ethiopian highlands and still grows in wild today. The
widely shared oral tradition of Kaldi, the 9" century
goat herder credited with discovering the stimulating
effects of coffee berries, reflects the depth of indigenous
knowledge that continues to guide the use of medicinal
plants across the country.

This rich heritage spans more than 80 ethnic groups,
each maintaining its own practices in traditional
medicine. In view of the expected breath of knowledge
among the communities, documentation has been very
limited. Few written sources in the country including
Metsehafe Fewsnd Metsehafe Medhanihave mainly
recorded the traditional use of medicinal plants by
communities in northern and central Ethiopian. Other



few manuscripts, which are available in religious
institutions and hands of individuals, remain largely
unexplored and await systematic investigation. The
majority of the knowledge, however, hasbeenconveyed
orally from one generation to the next, making it
increasingly vulnerable to adulterations and misuses
and even loss.

Today, environmental degradation, unsustainable
harvesting for various uses, cultural transitions, and
declining interest among younger generations threaten
both the medicinal plantsand the knowledge associated
with them. Systematic documentation, conservation,
and scientific validation have therefore become urgent
priorities to ensurethe irreversible loss of this heritage.

The Green Legacy Initiative of the Ethiopian
government, which has enabled the planting of billions
of trees nationwide, provides strategic opportunity to
enhance conservation of medicinally important species.
Communities are increasingly encouraged to cultivate
such plants in home gardens, farm boundaries, and
other various land use systems.

Research and higher education institutions, including
the Armauer Hansen Research Institute (AHRI), are
putting their efforts to conserve medicinal plants,

enhance knowledge transfer, promote research, and
develop and avail herbalbased medicines to the
community for rational and wider use. These initiatives
play a vital role in supporting the traditional medicine

sector in Ethiopia.



AHRI established a botanic garden of medicinal plants
in October 2024, in alignment with its mandate for

biomedical research and innovation. The garden
currently serves as a sanctuary for about 200 priority

medicinal plants including endemic species, globally
and locally threatened species and species prioritized
for herbal medicine development by the institute in the

near future.

The botanic garden has rapidly become a learning hub,
attracting policymakers, researchers, health
professionals, students, local communities, and
international visitors. This engagement demonstrates
the growing recognition of the role of traditional
medicine in health system and scientific advancement
in Ethiopia.

AHRI is thereforecommitted to broad collaboration in
areas of:

1 Conservation and standardized medicinal plant
material production
Ethnobotanicaland pharmacologicalresearch
Knowledgedocumentation and digital archiving
Public educationand community engagement
Development, deployment, and
commercialization of herbal medicines

=A =4 -8 =4

The Compendium of Ethiopian Medicinal Plants
(Volume 1) of selected species cultivated in the AHRI
ALERT Botanic Garden is an important contribution to
the national efforts of safeguarding traditional
medicinal knowledge, conservation of medicinal plants,
and promotion of scientifically validated herbal-based
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medicines in Ethiopia. We convey our heartfelt
congratulations and sincere appreciation to all

contributors whose dedication made this publication

possible. Their work establishesa strong foundation for

subsequent publications, ensuring that this valuable
heritage continues to inform science, healthcare, and
community well-being.

As you explore this compendium, | encourage you to
engage with the knowledge contained within, apply it

responsibly, and share insights that will enrich

upcoming volumes. Through collective commitment, we

can ensure that medicinal plant heritage remains
vibrant, scientifically validated, and valued by the

generation to come in Ethiopia.

ProfessoAfeworkKassu

Director General
ArmauerHanserResearchnstitute
Addis Ababa, Ethiopia
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Message from the director
Traditional and Modern Medicine
Research and Development Directorate

%OEETI PEAGO OAI AOEAAT A Al OAT EA

traditional healing practices are a source of national
pride and global significance. For generations,
communities across the country have relied on
medicinal plants for healthcare and as a cornerstone of
cultural identity.

At AHRIALERT Botanic Garden, we are dedicated to
conserving this invaluable heritage while advancing
scientific research that bridges traditional knowledge
with modern health innovation. This Compendium of
Ethiopian Medicinal Plants, Volume | directly supports
1 (2)860 OOOAOACEA 1T AEAAOEOAO
excellence; promoting the sustainable use and
conservation of medicinal plants; fostering locally
relevant therapeutics; supporting training and
education from elementary to university levels; and
serving as a space for learning, appreciation of
medicinal plants, and recreation that promotes
tranquillity of mind through engagement with nature.

The forthcoming Volume 1l will further expand this

work by covering additional prioritized medicinal

plants conserved both within the garden and across the
country, guided by conservation, scientific and public
healthzdriven criteria. This phased approach is
expected to amplify research impact, conservation
efforts, and translational outcomes.
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| extend my sincere gratitude to the contributors who
produced this compendium and the reviewers whose
dedication has ensured that this knowledge is
documented with respect, scientific rigor, and ethical
responsibility. | hope this compendium inspires
continued research, responsible utilization, and pride in
%OEET PEASO OEAE | AAEAET Al
Firehiwot Teka

Director, Traditional and Modern Medicine Research and
Development Directorate
ArmauerHanserResearchnstitute

Addis Ababa, Ethiopia
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Executivesummary
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plants diversity, facesthreats mainly from habitat loss
and unsustainable harvesting practices. In response,
the AHRIALERT herbarium and Medicinal Plants
Botanic Garden were established to conserve
medicinal plants species, support scientific research,
and for education and promotion of sustainable
utilization. The botanic garden also serves as site for
seedling production and community engagement.

The garden currently houses a diverse collection of
about 200 medicinal plant species, of which 180 have
been identified to the species level, 11 only to the
genus level, andhe remaining are either infraspecific
taxa, the same species represented by more than one
accession, plants only known by their local names or
through collected planting materials. The plants
identified at both species and only genus levels
belong to 155 genera distributed across 64 families.
These include species endemic to Ethiopia and those
under threat due to overharvesting or habitat loss.
The collection features:
1 Species Include endemic species such a&loe
benishangulana, A. tewoldejboth known as
U d 6Eret in Amharic), Echinops kebericho
(f [ D Rebericho) and Taverniera abyssinica

Xii



(¢ T O Ndihgetegna), whose survival is highly
threatened and at risk of extinction.

Families: The medicinal plants identified to
species and only genus levels belong to 64
families. Among these, Lamiaceae, Asteraceae,
Fabaceae and Solanaceae contributed the
highest number of species.

Origin : Most of the medicinal plant speciesare
native, with only a few being endemic to
Ethiopia. Moreover, several exotic species that
have been introduced and used for medicinal
purposes in the country are also documented
and cultivated in the botanic garden.

Growth habit : Most of the medicinal plants
cultivated in the botanic garden are herbs,
followed by shrubs. Trees, climbers and
creepers also contribute to the overall
diversity of medicinal plants.

Establishment of planting materials : Most
of the medicinal plant species were
successfully cultivated and established in the
botanic garden.However,somespecies mostly
those that are wild naturally growing at
varying altitudes have had difficulty to
establish or have completely failed altogether
in the AHRFALERT botanic garden @01"p2NN
N, 3p44Np2Nl about 2380 masl).
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To overcomealtitude -related cultivation challengesat
the Addis Ababa site, the development of a
greenhouse is recommended to house plant species
T AOGEOA O1 %wOEEI PEAGO 11 xAO
compared to that of Addis Ababa. It is also important
to establish a weltequipped herbarium for proper
identification and long-term storage of medicinal
plant specimens managed in the garden as well as
those to be collected from across the country. While
significant progress has been made, improved
infrastructure including dedicated buildings for
herbarium management, plant processing, and
demonstration facilities is essential. Moreover,
succession strategies should be developed and
implemented to ensure a smooth transfer of
responsibilities and continued execution without
major disruptions.

This compendium also includes comprehensive
information on 25 selected medicinal plant species. It
mainly includes medicinal plants that are widely
known in the traditional medicine system of the
country, species that require utmost effort for
conservation, species that are widely used in
traditional medicine from which standardized herbal
medicine products have been developed through
researchand development,registeredin international

XV



and national pharmacopoeia and available for use in
the market. Moreover, medicinal plants with broad
information on their traditional use in Ethiopia that
have undergone preclinical investigation, some of
which have also passed through clinical studies, and
are expected to be registered in the near future and
use in the country are also included in the
compendium.

Major information required for referencing and
future herbal drug research and development, which
included scientific name, voucher specimen and
accession numbers, botanical descriptions,
conservation status, ethnomedicinal use in Ethiopia,
major phytoconstituents, preclinical and clinical
efficacy and safety reports on each of the species is
summarized for each of the 25 medicinal plant
species. Moreover, representative Ethiopian local and
English common names foeachspecies are included.
Furthermore, research gaps and recommendations
are also presented. A wide range of credible
references has been cited during compilation of the
compendium. However, due to the need for limiting
the size of the compendium, only thematibased
major references have been cited under the
compilations of each species. Readers are advised to
browse for any information which may not be
properly cited or contact AHRI to get accessto the

XVi



other literature sources. The four major references
which were used in describing conservation status
and/or identification of all medicinal plants included
in Part | and Il are cited bellow.

1.

IUCN(2026). The IUCNRedList of Threatened
Species. Version 2022.

https://www.iucnredlist.org

POWO (2026). Plants of the World Online.
Facilitated by the Royal Botanic Gardens, Kew.
https://powo.science.kew.org.

Vivero JL KelbessaE and DemissewS(2005). The
Red List of Endemic Trees & Shrubs of Ethiopia
and Eritrea. Faunaand Flora International, Global
Trees Campaign, IUCN.
DOI10.13140/2.1.3139.6168.

National Herbarium, Addis AbabaUniversity; and
Uppsala University (19892019). Flora of

Ethiopia and Eritrea. Vols 18. Addis Ababa and
Uppsala.
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Introduction

Ethiopia is endowed with diverse topography and
wide range of altitude, extending from the Danakil
(Dallol) Depression in the East, which lies about 130
meters below sea level to Ras Dashen, the highest
peak in the North rising to an elevation of 4,550
meters above sea level. This remarkable variation in
elevation with diverse climatic zones and ecological
AT 1T AEOGETT1O6h EAO Ai1T OOEAOOAA
biodiversity. As a result, Ethiopia is home to an
estimated 6,500 to 7,000 species of higher plants, of
which about 10% are endemic. Of this this rich plant
diversity, medicinal plants constitute an important
subset with cultural and health significance.

Literature evidence indicates that more than 1000
plant species are used in traditional medicinal
practices across Ethiopia. The majority of these
medicinal plants are harvested from wild habitats,
with relatively smaller proportion sourced from

agricultural fields and backyard plantations. The high
reliance on wild collection poses significant
conservation challenges. The expansion of
agricultural land coupled with unsustainable and
destructive harvesting practicesfor various purposes,

including medicinal use, fuelwood and construction,
has significantly contributed to the decline of plant
populations and overall reduction in the overall plant

2



species diversity. The threat to medicinal plant
resources is further exacerbated by selective and
often destructive harvesting, which target specific
species or plant parts (such as whole plants, roots
and bark) making natural regeneration difficult.

Without appropriate conservation measures and
cultivation initiatives, the long term availability of

these vital medicinal resources is at serious risk.

In response to these conservation challenges,
institutes such as the Armauer Hansen Research
Institute (AHRI) are playing a pivotal role in
addressing the documentation, conservation and
sustainable utilization of medicinal plants. AHRI is
mandated to conduct research on medicinal plants
with the ultimate goal of developing safe, effective
and quality products for consumer use. It is actively
involved in the scientific study of plants, which are
traditionally used as medicines in Ethiopia. A critical
component of this work involves maintaining sources
of plant materials to prevent overharvesting, ensure
sustainable use, and support the development of high
guality and evidence based herbal medicines. To this
end, AHRI has collected plant materials of various
medicinal plant species from different parts of the
country and established them in the AHRALERT
Botanic Garden, located within AHRALERT village
premises. Additional plant materials have also been

3



obtained from key stakeholders including Ethiopian
Biodiversity Institute  (EBI); Wondo  Genet
Agricultural and JimmaAgricultural ResearchCenters
of the Ethiopian Institute of Agricultural Research
(EIAR); and Gullele Botanic Garden (GBG) for
cultivation and conservation in the garden.

ALERT and AHRI are reputable by the public in
providing health care service and conducting
research with a focus on priority health problems of
the country, respectively. They are located within a
well-equipped communal village that welcomes a
wider range of visitors, as well as national and
international multidisciplinary experts who work
towards the improvement of human health. The
existence of the botanic garden within this esteemed
health and research campus offers several added
benefits to the public. Beyond their core mandates,
the two institutions are well positioned to offer a
range of complementary services. The following
different initiatives are proposed to support and
extend their primary responsibilities. In view of the
growing threats to medicinal plants and the critical
importance of their sustainable cultivation and
conservation, it is essential to clearly define the

I AEAAOEOAO GCOEAEITC ! (2)860

objectives aim to support the systematic
conservation, scientific validation, and sustainable
useof medicinal plants for future health, researchand

other complementary initiatives.
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Objectivesand key milestones

Primary objectives and milestones

Objective 1. Conservation of medicinal

plants

Keymilestone
Establish the botanic garden as sanctuary for
conserving both wild and cultivated medicinal
plants, with a focus on species with current or
potential research interest and those at risk of
rapid population decline and local extinction.

Objective 2: Upgrade AHRI mini-herbarium of
medicinal plants

Keymilestone

Systematically collect, and preserve voucher
specimens of medicinal plant from across
Ethiopia

Expand infrastructure and build human
resource capacity to support national level
herbarium functions, including specimen
storage and reference access

Establish a debriefing and demonstration

room to disseminateinformation, ranging

from traditional useof medicinal plantsto
research, development and public use
applications



Objective 3. Education and training
Keymilestone
91 Develop the botanic garden as demonstration

site for ethnobotany, pharmacognosy, plant
systematics/taxonomy,  horticulture  and
related disciplines for students from
elementary school to university postgraduate
students.

Objective 4: Researchon medicinal plants
Keymilestone
1 Facilitate and maintain standardized research
using garden sourced medicinal plant
materials for botanic, pharmacognostic,
phytochemical, pharmacocological and clinical
studies.

Objective 5. Production of medicinal plant seedling

for cultivation

Keymilestone
Develop protocol for propagation of wild
medicinal plant species using advanced
methods such as seed technology and plant
tissue culture
Establisha nursery to produce medicinal plant
seedlings for conservation, research, and
00PDPI 00 OEA %OEEI PEASO COA
Equip the nursery with appropriate
technologies and expand capabilities
progressively



Objective 6: Establish and strengthen a national

database of herbal medicines

Keymilestone
Develop a comprehensive national database
that consolidates information from ancient
medical literature, ethnobotanical surveys,and
agricultural data on medicinal plant cultivation
and production
Note: Detailed description of the database
structure and content will be provided in part
Il of the compendium. It is subject to revision
as appropriate over time.

Secondary objectives and milestones

Objective 1. Recreation:

Keymilestone
Make the botanic garden accessible to the
public for leisure, relaxation, and nature
appreciation
Encourage visits by researchers, health
workers, students and the general public

Objective 2. Establishment of healthy cafeteria:
Keymilestone
Establisha cafeteriathat provides healthy, safe
and affordable food and beverages for visitors
and staff



Ensure the cafeteria supports the recreational
function of the botanic garden

Objective 3. Landscape and riverbank
maintenance, restoration and multipurpose
plantation
Keymilestone
Select multipurpose plant species with
food, medicinal, aesthetic values to
enhance environmental and social
benefits
Cultivate trees, shrubs and herbs along
the Akaki Riverbankto prevent erosion,
enhancebiodiversity andfor recreation
Align the activities with the Green
Legacy Program and experted
planning initiatives

AHRI and ALERT can collaborate on joint initiative to
enhance the botanic garden and support health
initiatives focussing mainly on specialized programs.

Major accomplishmentsand needs

1. Establishment and development of medicinal
plants botanic garden

Diversity of medicinal plant species cultivated in the
garden

AHRFALERT has allocated land for a botanic garden
where over 200 medicinal plant species from
different localities are cultivated, of which 191 have

8



been identified to species or genus level and included
in the checklist of medicinal plants cultivated in the
garden. The garden is now fully covered with
medicinal species, although annual species may not
be visible the dry season.

Among the medicinal plant species, 180 were
identified at the species level and11l at only genus
level while the remaining were only known from their
local names and/or planting materials. Only the
plants identified at the species and genus level (a
total of 191) are included in the forthcoming
analyses. These 191 species represent 155 genera
and 64 families. The families Lamiaceae and
Asteraceae were the most specie rich, each with 16
species, followed by Fabaceae (13 species) and
Solanaceae (12 species). Euphorbiaceae was
represented by eight species, while Asphodelaceae
and Rosaceae each had seven species and Poaceae
had six species. The remaining 56 plant families were
each represented by one to five species (Appendix 1).

Given that Ethiopia is home to over 1200 medicinal
plant species, the current space is insufficient to
accommodate the cultivation of additional species.
Furthermore, medicinal plants that naturally grow in

lowland and highland areas may require special
facilities such as glass house and appropriate
technologies for successful introduction and
cultivation in the botanic garden. Therefore,

continued support from AHRI and ALERT remains
essential.



Growth forms of medicinal plants in the AHRI-
ALERT botanic garden

The AHRIALERT botanic garden houses medicinal
plants with diverse growth forms. Herbshavetaken
the lead, followed by shrubs, trees and
climbers/creepers (Figure 1).

2 20
2 40
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(0]
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&
&
o

Growth form

Figure 1. Distribution of medicinal plant speciesin
the AHRFIALERT botanic garden by growth form

Origin of the medicinal plants

The medicinal plants cultivated in AHRIALERT
botanic gardenoriginate from diverse sources(Figure
2). Majority of the plant species (118) cultivated in
the garden are native (indigenous) to Ethiopia,
followed by exotic species that were introduced
through various means and for different purposes.
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Figure 2. Origin of medicinal plant speciesgrown
in AHRFALERT botanic garden

Sources and cultivation status of the medicinal
plants

The medicinal plants cultivated in the botanic garden
havebeencollectedfrom arange of sources,including
wild habitats, backyards, agricultural fields and
nurseries. Most of the medicinal plants naturally
grow in the wild and others are cultivated, some of
which have been domesticated. Certain species grow
in the wild but are also cultivated for various reasons,
whereas, others are primarily cultivated but have
escaped and now grow in the wild (Figure 3).
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Figure 3. Sources and cultivation status of medicinal
plant species cultivated in the botanic garden

Conservation status of the medicinal plants grown
in AHRI-ALERT botanic garden

The conservation status of all the medicinal plants
grown in AHRFALERT botanic garden requires a
more rigorous and comprehensive review. However,
according to The International Union for
Conservation of Nature (IUCN), which assesses the
global status of biodiversity, several species present
in the gardenare already under threat. Theseinclude:

12



1 Aloebenishangulana (endemicto Ethiopia) -
Critically endangered

1 Aloetewoldei (endemicto Ethiopia) - Near
threatened

1 Echinopskebericho (endemicto Ethiopia) -
Near threatened

1 Coffeaarabica (indigenousto Ethiopia) -
Endangered

1 Prunus africana (indigenousto Ethiopia) -
Vulnerable

1 Vanilla planifolia (introduced to Ethiopia) -
Endangered and

1 Cinnamomum verum (introduced to
Ethiopia) - Vulnerable

The IUCN (2026) has not yet assessed/reported the
conservation status of all components of biological
diversity. According to POWO (2026)T. abyssinicas
native to Ethiopia, Eritrea, Saudi Arabia and South
Sudan and its survival is not considered threatened.
In contrast, Vivero et al. (2005) includedT. abyssinica
in the Red List of Endemic Trees of Ethiopia and
Eritrea, categorizing it as threatened or near
threatened. Further investigation is therefore
required to reconcile the differing information
reported in the literature.
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In this context, one of the contributors to this
compendium, botanist by profession, conducted
preliminary survey on the distribution, use and
abundance of the species in its known natural
habitats in Ethiopia. The unpublished findings
indicate that the plant is heavily and destructively
harvested for its medicinally valuable root. The
survey further revealed that T. abyssinicghas a very
restricted distribution, anarrow ecologicalrange,and
has experienced a drastic population decline
overtime. If this trend continues unchecked and no
actionis taken to cultivate and conservethe speciesit
faces a serious risk of extinction in the near future.
This represents a critical moment fort coordinated
and urgent conservation measures to protectT.
abyssinica and other medicinal plant species
currently at risk.

2. Recognition of public engagement

The botanic garden has already become a focal point
for public engagement. It has drawn visitors from the
surrounding area and beyond, including AHRI and
ALERT visitors and high profile government officials.
Notably, under the GreenLegacyProgram, Ministry of
Health staffs have begun cultivating plants within the
AHRFALERT village. A recent visit led by H.E.
Minister MekdesDaba,alongwith StateMinisters and
media coverage, brought national attention to the
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initiative. The strong appreciation and endorsements
received highlight the importance of scaling up the
garden.

3. Development of the medicinal plants
herbarium

AHRI is currently upgrading its Medicinal Plants
Herbarium as a holistic facility. The Herbarium
comprises a curated collection of properly dried and
accuratelylabelled plant specimenstogether with the
physical infrastructure required for their storage,
management and use. It mainly serves as a valuable
resource for plant identification, research and
education. Major equipment like herbarium shelves
have been procured, and additional facilities are
under development.

The herbarium will be integrated with a medicinal
plant database and a demonstration room, providing
reference, educational and outreach functions. To
fully realize these objectives, adequate physical
infrastructure is required. A nearby building hasbeen
identified as a suitable space for the herbarium and
related functions. Reallocating this space would
enable the development of essential components,
such as:
Officesfor botanic and herbarium operations
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Secure appropriate rooms for medicinal plant
voucher specimen storage

Integrated facilities linking the botanic
CAOAAT G0 I EOET C Al 1T AEOEI
corresponding herbarium voucher specimens
and databases

Educational spaces for student
demonstrations and visitor orientation, and
Facilities to support future research, product
development,and potential commercialization
of herbal-based medicines.

Given its responsibilities and national significance,
AHRI is envisioned as a center of excellence for:
1 Medicinal plant researchand development
1 Production and value addition through
incubation centers
1 Technology transfer to manufacturing and
industrial partners
1 Conservation of medicinal plants in Ethiopia,
in collaboration with sister institutions.
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Introduction

Herbal medicine is widely used in traditional,
complimentary and modern health care systems
across the globe. Documentation and transfer of the
indigenous knowledge related to traditionally used
herbal medicines are crucial to ensure the continuity,
integrity and sustainability of these systems. Equally
important are the proper identification of medicinal
plants and the availability of scientific study findings
on each species, which are essential for advancing
subsequent research, developing herbdbased
products, and producing safe, effective and standard
products for both national and international use.

Furthermore, there is a critical need for conservation

and sustainable use of medicinal plants. In this
regard, the sustainable production of standardized

raw medicinal plant materials is essential, without

such standardization, products reaching end users
may have compromised quality, reduced efficacy, or
may even pose health risks in the short or long term.
Moreover, since most traditionally used medicinal

plants are sourced from the wild, there is a pressing
need to introduce and develop appropriate

propagation methods. Unlike cultivated or

domesticated species, whose propagation techniques
have been refined over hundreds or thousands of
years, many medicinal plants are not inherently
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conducive for cultivation. With this conviction, the
present compendium (Volume [), which includes 25
medicinal plant specieshasbeenprepared to provide

comprehensive, multidisciplinary review

compilations for each species.

Accordingly, information for each species includes its
scientific name, later published or well recognized
synonyms, and representative local and English
names to facilitate accurate referencing. Associated
information on family, botanical description and
habitat characteristics is also provided for each
species. Where available, information on infraspecifc
taxa and officially developed and registered varieties
released by appropriate government authorities for
production is included to support users interested in
cultivation and utilization of plant materials. In the
context of the AHRIALERT Medicinal Plants Botanic
Garden, accession numbers and herbarium voucher
specimen numbers of the cultivated medicinal plant
species are also included to facilitate citation, identify
source of planting materials, and enable linkage with
standardized voucher specimens deposited in AHRI
Medicinal Plants Herbarium.

As botanic gardens are primarily established for
offsite (ex sity conservation, brief yet essential
information on the conservation status of each
speciesis presented in this compendium, with the
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understanding that further elaboration may be
required for future conservation actions. Information
on both global and national (Ethiopian) conservation
status is of paramount importance for conservation
prioritization. Accordingly, three major international
references and one national reference were used to
categorize conservation status of each species.

At the global level, International Union for
Conservationof Nature and Natural ResourcegIUCN)
Red List is the most widely used reference for
assessing the conservation status of biological
diversity, including plants. Accordingly,the IUCNRED
List was used to indicate conservation status of
medicinal plants in the compendium.However, not all
species are currently assessed or included.
Conservation status classifications are provided by
IUCN, and readers are encouraged to refer the cited
references for a better understanding of the global
status of each species. Where such limitations were
encountered, Plants of the World Online (POWO) was
referred to supplement the compendium with
available information.

Credible research based information on the
AT T OAOOAOETT OOAOOO 1T £ %OEEI E
is extremely vital but remains limited. Existing
literature addressing conservation status is largely

confined to endemictrees and shrubs of Ethiopia and
20



Eritrea. This presents a significant challenge in
providing adequate guidance for sustainable
harvesting and prioritizing species for conservation
through in situ (onsite) and/or ex situ (offsite)
approaches. Therefore, comprehensive surveys
assessing the status of medicinal plant species, native
and endemic taxa, using internationally accepted
criteria are urgently needed to inform the public and
guide sustainable use and conservation strategies.
Where available, information on propagation
method(s) for each medicinal plant species is
included to support cultivation in botanic gardens
and facilitate production at small to large scale levels.
Nonetheless, further research and review are
required for species that are rarely cultivated or
poorly studied.

The compendium also documents commonly
reported ethnomedicinal uses of each species in
Ethiopia. It further provides information on scientific

studies conducted to validate the traditional use
reports with the aim of developing herbatbased
products. To that end, major biomedical research
findings on phytoconstituents as well as safety and
efficacy data from preclinical and clinical studies, are
summarized where literature evidence permits.
Information  on  product registration and

commercialization at international and country
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specific levels, where available, is also provided. This
helps readers understand the current status ofierbal
product developmentand useworldwide. In Ethiopia,
there is no report of locally registered, researchbased
herbal products approved for use.

This compendium does not attempt to cover all
aspects of medicinal plants. Rather, it provides
comprehensive yet concise guidance to support
further research, development, conservation, and
utilization efforts. Identified gaps and

recommendations  for  herbatbased  product

development and conservation are highlightedvhere

deemed appropriate. However, this work is not
exhaustive, and readers are encouraged to consult
additional relevant literature for more detailed

information.
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Artemisia afra Jacq.ex Willd.

Local and common names: a G UChikugn,u ¢ N
Ariti (Amh); KaapaaniArrittii (Oro); & D W SCh'irakot
(Gur); Natiriya (Wol); Wormwood, Wild wormwood,
African wormwood (Eng)

Voucher number and identification
GAOQ074/AHRI/2025

Synonyms: A. afrais a stable taxon in terms of
nomenclature and there are no widely recognized
synonyms for this species.

Varieties recorded in Ethiopia : A.afra var. afra
and A. afravar. friesiorum Chiov are the recognized
infraspecific taxa (varieties) in Ethiopia.

Family : Asteraceae

Botanical and habitat distribution

A. afrais a subshrub or erect perennial herb with a
height of 0.51 m tall. The basal leaves may reach up
to 8 cm in length. The plant has a characteristic
greyish appearance; the upper leaf surface is dark
green, while the underside is covered with small
white hairs. The plant produces small, crowded,
nodding flower heads (capitula) that are creamy

yellowish, measuring 3 to 5 mm wide. These are
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followed by tiny, dry, one-seededfruits (achenes).The
pappus (tuft of hairs on the fruit) is absent. It is an
aromatic plant and when it is touched or cut, it emits
a sweet scent. It is a perennial plant that grows in the
highland areas of Eastern and Southern Africa,
typically at altitudes of about 15033600 meters
above sedevel (masl). In Ethiopia, theplant occursin
the mountain regions commonly in Arsi and Bale
Mountains.

Conservation status

A. afrais not currently included in the IUCN Red List
although POWO reports that the species is not
threatened, which broadly corresponds to the IUCN
category of Least Concern.

Propagation method
A. afra can be propagated from seeds, cuttings,
and root pieces. Tissue culture techniques
could also provide an efficient means of
propagation where optimal growth is achieved
using sterile shoot tip explants.

Cultivation in botanic garden

The plant was established in the botanic garden in
October 2024 from a whole plant collected from the
AHRFALERT Health Village (Accession number
0012).
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Ethnomedicinal uses

The root and aerial part ofA. afraare often used to
treat abdominal pain, headache, malaria,
constipation, rheumatism, round worm, eye diseases,
and common cold and symptoms of respiratory
distress. Thejuice of the crushed leaves is mixed with
water or honey and administered orally for
stomachache. It is also used as a fumigant,
particularly after childbirth or to ward off mosquitoes
and snakes.

Major phytoconstituents

A. afra has a variety of phytochemicals including
4,12-AEEUAOT QUAEOET BOEOEE AAEN 1 EA
thujone and camphor, which were reported as the

major constituents of A. afra from South Africa.

Whereas, yomogi alcohol and artemisyl acetate were

reported to be the major constituents of Ethiopian

origin. Other phytochemicals such asj-amyrin,

acacetin and scopoletin have also been reported.

Pharmacological and safety evidences
Preclinical evidences

Antimicrobial effect : In microdilution assay, the
ethanol extract of the aerial parts ofA. afrashowed
antibacterial activity against a panel of granpositive
bacteria. Moreover, the crude leaf extract of the plant
showed potent activity against E. coli. The
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dichloromethane extract exhibited antiplasmodial
activity against P. falciparum.Antiprotozoal activity
was also reported against trypanosome speciesn
vitro. Moreover, A. afra was found to inhibit C.
albicans and exhibited activity against
Mycobacterium tuberculosiand M. smegmatis.

Cardiovascular effect: The aqueousA. afraextracts
exerted hypotensive effect,in vivo. Furthermore, an
isolated compound (scopoletin) induced a dose
dependent decrease in inotropic activity and a
decrease in heart rate

Antioxidant effect: Three isolated compounds
(scopoletin, acacetin, and botulinic acid)A. afra
leaves exhibited strong free radical scavenging
activity in DPPH antioxidant assay.

Other pharmacological effects: Cytotoxicand
spasmolytic effects.

Clinical evidence

In randomized, double blinded superiority clinical
trial involving 200 patients, A. afratea infusions were
found to be 30% faster in treating schistosomiasis
compared to praziquantel.

Safety
The acute and sub-acute in-vivo toxicity tests on
agueousleave extracts of A. afra indicated the safety
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of the plant with LDso > 2500 mg. Moreover, the
chronic oral administration of A. afraextract did not
cause any noticeable toxicity up to the dose of 1000
mg/kg.

Research gaps and recommendations

The formulation and clinical studies on this species
are largely absentindicating a strong needfor further
research in these areas. Furthermore, the
standardization of the phytochemicals has not been
done. Thus, we recommend standardizing the
phytoconstituents of the plant.
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Brucea antidysenterica J.F.Mill.

Local and common names: EE & | *Yedega
Abalo, y Ot BVaginose (Amh); Qomonyoo (Oro);
Dysentery tree, Bitter orange (Eng)

Voucher number and identification
GAOQ070/AHRI/2025

Synonyms: B. antidysentericais known by eight
synonyms, among which Trichilia siderotricha, B.
erythraeae and B. salutaris are the later published
names.

Varieties recorded in Ethiopia: There are no
interspecific taxa and officially registered varieties of
B.antidysentricain Ethiopia.

Family : Simaroubaceae

Botanical and habitat distribution

B. antidysentericas an evergreen, monoecious shrub
or small tree, commonly reaching up to 7 m, though
sometimes growing as tall as 15 meters. The plant is
widely distributed across tropical Africa, thriving at
moderate to high elevations, typically between 1400
2800 meters in Ethiopia. The plant is characterized
by its alternate, compound leaves, which can be quite
large (up to 65 cmlong) and are often clustered at the
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ends of younger branches. The small, regular flowers
are unisexual and greeniskpale green, occurring in
separate inflorescences on the same plant. The
resulting fruits are 1l-seeded, drupelike structures
that mature from pale green toyellow-orange ordark
red. The species was named in honor of the Scottish
explorer, James Bruce, who was in Ethiopia from
1769 -1771.

Conservation status

According to IUCN Red ListB. antidysentericais
currently classified globally as a species of Least
Concern. However, in Ethiopia, it faces a threat from
habitat loss due to deforestation and agricultural
expansion.

Propagation method

The plant is propagated from seed, as germination
rate is high but seedlings are sensitive to
transplanting stress. Seeds remain viable for over a
year at room temperature. Alternatively, wildlings
(young seedlings from natural regeneration) can be
transplanted during the rainy season. Seed
germination can be variable and thus may require
pre-treatment such as scarification or soaking.
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Cultivation in botanic garden

The species was planted at AHRALERT botanic
garden in June 2024 from seedlings donated from
Gullele Botanic Garden (Accession number 0019).

Ethnomedicinal uses

B. antidysentericas traditionally used in Ethiopia for
the treatment of various human ailments. The bark,
fruits and roots are used to treat dysentery (from
which the species name is derived), as well as for
anthelmintic properties and management of fever.
Moreover, the bark, fruit, seeds, leaves and roots are
used to treat diarrhea, indigestion and stomacfache.
The leaves and root are also cooked with meat or
infused with milk to relieve asthma; while
preparations of the root or leaf combined with fruit
and mixed with milk are used against rabies. As part
of polyherbal prescriptions, the leaf and fruit are used
against leishmaniasis and leprosy; the root and bark
against syphilis; the root and leaf against rectal
prolapse and rheumatic pain; charred root or leaf
powder for wounds; the root against eczema,; and the
fruit against elephantiasis. Beyond medicine, oil of
the fruit is used for soapmaking, and the wood
serves as firewood or roofing material. A yellow dye
from the fruit endocarp colors textiles, adding
cultural depth to its utility. Also used as a natural
pesticide and for other ethnoveterinary purposes.
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Major phytoconstituents

Bruceantin, brusatol, bruceanosideA,
bruceacanthinonesA and B, havebeenreported from
the roots and bark partB. antidysenterica

Pharmacological and safety evidences
Preclinical evidences

Antimicrobial effect : In complementary in vitro
assays, the extract exhibited antimicrobial activity
against common diarrheal such asShigella flexner;
Salmonella typhi, and Escherichia colurthermore,
the methanol extract of the leaves of B.
antidysenterica showed antifungal activity against
Candida albicans. Different of extracts B.
antidysentericainhibited parasitaemia level in
Plasmodium  bergheinfected in mice The
hydroalcoholic seed extract possessef vitro anti-
leishmanial activity againstLeishmania
aethiopicaand L. donovani Moreover, Bruceantin was
found to be a potent amebicide.

Wound healing effect: The aqueous fraction of 80%
methanol leaf extract ofB. antidysentericgpossesses
wound healingwith a tensile strength boosting effect
and accelerating wound contraction, in rodent model.

Cytotoxic effect: B. antidysenterica extract and
isolated compounds (bruceantinoside A and B)
demonstrated antileukemic activity in vivo. The
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methanol root and bark extracts, dichloromethane
and ethyl acetate fractions, as well as isolated
compounds, exhibited cytotoxic effects against
different cancer cell lines (A549, MCF7, and PG3).

Other pharmacological effects: Anti-inflammatory,
antidiarrheal effect, antimotility and organ protective
effects were reported fromB. antidysenterica.

Clinical evidences

Bruceantin, an isolated compound from B.
antidysentericg whichis was subjectedto Phase land
Phase liclinical trials for cancer(including metastatic
breast cancer and malignant melanoma) but no
objective responses were observed irclinical trials,
and further development was terminated.

Safety

In acute toxicity study the median lethal dose of root

extract of the plant was reported to be above
2000mg/kg. In contrast to the seeds, a methanol
extract of the leaves did not show any signs of acute
toxicity up to a dose of 2000 mg/kg body weight in

mice in one study.

Research gaps and recommendations

The standardization of the phytochemicals from this
plant have not been done.
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Croton macrostachyus Hochst. ex Delile
Local and common names:| D Bisana (Amh);
Bakkanniisa (Oro);n~ T W

Tambuk, U E v ~Islami (Tig); Broad-leaved croton
(Eng)

Voucher number and identification
GAO066/AHRI/2025

Synonyms: C. macrostachyusis known by seven
synonyms, among which C. macrostachyusvar.
mollissimus C.butaguensisand C.guerzesiensisire the
later published names.

Family : Euphorbiaceae

Botanical and habitat distribution
C.macrostachyuss a deciduoustree with a cylindrical
bole and a rounded crown that may grow up to 30 m
in height, though it is commonly 612 m tall. The
leaves are alternately arranged, broad, and ovate to
elliptic. The inflorescences are born in long spikes.
The species occurs in Afromontane forests, wooded
grasslands, and riverine habitats at elevations of 800
2150 masl.

Conservation status: According to IUCN Red ListC.
macrostachyusis currently classified globally as a
species of Least Concern.
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Propagation method

C. macrostachyuss most commonly propagated by
seed or wildlings (whole plants collected from the
wild). Fresh, mature seeds are sown soon after
collection, as seed viability is short and declines
rapidly during storage. Seeds can be stored for only a
few months if kept cool, dry and free from insects.
The speciescanalso be propagatedvegetatively using
stem cuttings; however, this method is lesscommonly
practiced and generally has lower success rates.

Cultivation in botanic garden

The plant was cultivated at AHRIALERT botanic
garden in June 2024 from seedlings donated from
Gulelle Botanical Garden (Accession number 0035).

Ethnomedicinal uses

C. macrostachyubas numerous traditionally claimed
medicinal usesin Ethiopia. Leavesare applied to treat
itchy scalp. A decoction of leafy twigs mixed with
Justicia schimperianas taken for the treatment of
jaundice and smallpox; this preparation is
administered together with pepper, butter, and milk.
An infusion prepared from leafy branchesand roots is
used as a mouthwash to relieve toothache. The root
or stem bark is chewed for toothache and is also
indicated in cases of rabies. Leaves or young shoots
are eaten to treat fever and oedema,while mashed
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leaves are applied externally to hemorrhoids.
Crushedseedsand leaves mixedwith water are taken
to treat tapeworm infections; the seeds are also
consumed to induce abortion. A maceration of the
bark is drunk as an abortifacients and uterotonic,
particularly to expel a retained placenta. A decoction
prepared from the fruit, bark, or root, or consumption
of raw fruit is used to treat venereal diseases;
however, these treatments are considered to pose
serious side effects. Ripe crushed fruits mixed with
butter or honey, together with ground leaves, is
applied topically to treat skin diseases.

Major phytoconstituents

The phytochemical profile of C. macrostachyusas
been investigated in several studies. It was reported
that the aerial parts of the plant possess varieties of
phytochemicals, including triterpenoids like betulin
and lupeol, diterpenoids such as crotomaclerodane,
macrostaclerodane and crotepoxide, phenolic
compounds like methyl gallate and lichexanthone,
and sterols like betasitosterol. The clerodanetype
diterpenes are known for their antimicrobial,
antimalarial, and cytotoxic activities.
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Pharmacological and safety evidences

Preclinical evidences

Antimicrobial effect : Both in vitro and in vivo studies
confirmed the traditional claim of the plant against
malaria. In animal studies, various parts of C.
macrostachyusshowed antimalarial potential with
significant suppression and curative effects in
malaria-infected animal models. Extracts from
different plant parts exhibited notable antibacterial
activity, with high zones of inhibition against
pathogenic bacteria, includingStaphylococcus aureus
and mycobacterium These antibacterial effects were
further supported by in silico analyses targeting
bacterial molecular pathways. In addition, the stem
bark of C. macrostachyushowed fungicidal activity
against common fungal pathogens such aSandida
albicans Studies have also reported that bioactive
compounds isolated from this plant possess
inhibitory activity against the HIV-1 virus. In addition
to the above effects, the plant is reported to have
antileishmanial and anthelmintic effect.

Antidiabetic effect : The antihyperglycemic potential
of C. macrostachyushas been demonstrated in
experimental animal models. Administration of plant
extracts significantly reduced glucoseanduced
hyperglycaemia in both alloxan and streptozotocin-
induced diabetic mice.
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Antidiarrheal effect. Crude leaf extracts and solvent
fractions of C. macrostachyubkave exhibited notable
antidiarrheal effects in animal studies, including the
castor oil-induced diarrhea model.

Other pharmacological effects : Diuretic, anti-ulcer,
organoprotective, cytotoxicity, and laxative.

Clinical evidences
There are no clinical trials reports.

Safety

Oral administration of 2,000 mg/kg of crude extract
and solvent fractions of C. macrostachyusn mice
produced no signs of toxicity. However,
administration of whole seeds at higher doses caused
mortality in goats. Ethnobotanical studies have also
reported abortifacient and purgative effects of the
plant

Research gaps and recommendations

The standardization of the phytochemicals has not
been done. Thus, it was recommended to standardize
the phytoconstituents of the plant.
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Cymbopogoncitratus (DC.) Stapf

Local and common names: » D DLomisar
(Amh); Xajiisaar, Xajisaara (Oro); Lemongrass (Eng)

Voucher number and identification
GAO051/AHRI/2025

Synonyms: C. citratusis known by six synonyms,
among which Andropogon nardussubsp. cerifer, A.
cerifer and C. nardussubvar. dtratus are the latest
published names

Varieties recorded in Ethiopia : Currently,
three lemongrass varieties, namelyC. citratus var.
WGLomisarJava C.citratus var WGLomisarUA and
C. citratusvar. WGLomisarI are nationally registered
in Ethiopia.

Family : Poaceae

Botanical and habitat distribution

C. citratusis stemless perennial grass with numerous
stiff tillers arising from short rhizomatous rootstock,
making large tussocks. Leaves are long, glaucous,
green, linear tapering upwards and along the
margins; ligule very short; sheaths are serrated
(toothed), those of the barren shoots are widened
and tightly clasping at the base, others are narrow
and separating. The evergreen leaves release
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citrus/lemon like aroma when crushed. It seldom
flowers under cultivation. It is bestgrown at altitudes
of 1200-2000 masl, where the average annual rainfall
ranges from 25033000 mm; higher altitudes
increase susceptibility to rust infestation.

Conservation status

C. citratusis not currently included in the IUCN Red

List, although POWO reports that the species is not
threatened, which broadly corresponds to the IUCN

category of least concern.

Propagation method

In Ethiopia, C. citratus is propagated through
vegetative propagation by splitting clumps into slips
with one to three tillers. Healthy, pestfree tillers are
planted at the start of the rainy season, with tops cut
back to 2025 cm and dried sheaths removed to
expose young roots. Slips are planted at a suitable
depth, the soil is firmed to remove air pockets, and
plants are spaced 60 cm apart between plants and
rows for proper establishment.

Cultivation in botanic garden

The species was planted in the AHRALERT botanic
garden inOctober2024, usinga whole plant collected
from the former mini medicinal plant garden at the
Ethiopian Public Health Institute (Accession number
0038).
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Ethnomedicinal uses

C. citratus is widely wused in the Ethiopian
ethnomedicinal practice. The leaves are the main
plant parts used and are prepared in various ways:
leaf smoke is inhaled to alleviate cough, while leaf
infusions or juices are taken orally to treat
respiratory and gastrointestinal ailments, including
pneumonia and stomachache, and leaves are used in
traditional preparations for gallstone related
symptoms. The roots are traditionally usedto manage
diarrhoea, and dried leaf powder mixed with water is
employed in anthrax treatment. The whole plant is
also crushed to relieve coughC. citratusalso serves
as a natural insect repellent and is also used in
cooking.

Major phytoconstituents

The leaf of C. citratusis rich in essential oils (EO),
including citral, and neral which together constitute
about 2871% of the total EO. Other volatile
AT T BT 01 AO  Hirdened Adrol, geraniol,
citronellal, terpinolene, geranyl acetate, and terpinol
methylheptenone were also identified

Pharmacological and safety evidences
Preclinical evidences

Antimicrobial effect: In vitro the essential oil of C.
citratus is active against a broad range of microbes,
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including bacteria (Staphylococcus spp.E. colj
Klebsiella pneumonia), and fungi (Candida sp.
Aspergillus sp- The methanol extract andssential oil
of C.citratus also showed antiviral activity againstthe
DENM1 virus that causes dengue and HSY virus,
respectively.

Insect repellent and insecticide properties : C.
citratus exhibits both insect repellent and insecticidal
activities, primarily due to its essential and major
constituents such as citral. The EO showed strong
insecticidal effects, causing high mortality against the
velvet caterpillar (Anticarsia gemmatali3 and
showing synergistic activity with clove oil against
adult Anopheles mosquitoes. The methanol leaf
extract also displayed potent larvicidal activity
againstAnopheles arabiensis

Anti-in @mmatory : C. citratus showed anti-
inflammatory effects via nitric oxide scavenging
activity and inhibits inducible nitric oxide synthase
expression. The antinflammatory effect was also
noted in carrageenan induced inflammatory models.

Other pharmacologic effects: Cytotoxic, antioxidant,
hyperlipidemic and anti-obesity effectswere reported
from C. citratus extract@and essential oil.



Clinical evidences

In healthy children, a mouthwash containing C.
citratus oil was effective in reducing plaque index (PI)

and Gl (Gingival index) while in healthy adults, the
useof a C.citratus oil mouth rinse decreasedmalodor.

In another clinical study conducted on 47 patients
with Pityriasis versicolor (fungal skin infection)

revealedthat using essentialoil of C.citratus inhibited

Tinea versicolor Different clinical studies also
reported that topical application of C. citratustreats

fungal infections, reduce dandruff, and improved skin
hydration, texture, and antioxidant protection.

Moreover, a study conducted on 110 participants
showed that, infusions prepared fromC. citratusleaf

powder significantly increased packed cell volume,
hemoglobin.

Safety

The EO ofC. citratusand its major component were
found safewhen given orally and applied topically. No
mortality was observed at doses up to 5000 mg/kg
when given orally. Citral is a mild skin irritant and
sensitizer but is not irritating to the eyes. Subacute
and chronic studiesindicate the oil is generally safeat
moderate doses, although repeated dose studies in
rats have reported mild hepatotoxicity at 250 mg/kg,
highlighting the need for dose control during
prolonged use. Citral is non-genotoxic, and its No-
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ObservedAdverse-Effect Level for developmental
toxicity in rats is 200 mg/kg/day; at higher doses, it
primarily reduces pup weight rather than causing
structural malformations. In human studies, topical
applicationsin dermatology and oral health were well
tolerated, with occasional mild, localized irritation
that resolved spontaneously. Cytotoxicity and
regulatory data indicate low toxicity at clinical doses.
The US FDA has listecC. citratusoil as substance
added to foods or used as spice, which indicates its
recognition for safe use in food products.

Research gaps and recommendations
Despite promising evidence on the safety anefficacy
of C. citratuseO, several gaps remain. Current clinical
trials are mostly small and short-term; larger, well-
designed studies and posmmarketing surveillance are
advised to further confirm efficacy and safety.
Standardization of doses and formulations, through
phytochemical profiling, stability testing, and
rigorous quality control are also advised. The
phytoconstituents identification of this plant is
limited to GCGMS, and therefore the identification of
non-volatile compounds is recommended.
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Cymbopogonnardus (L.) Rendle

Local and common names:S D Egl%l_)\lardossar
i1 EQ #EOOIT T AI 1T Ah 7ET OAO8 O
citronella (Eng)

Voucher number and identification
GAO052/AHRI/2025

Synonyms: C. nardusis known by 27 synonyms,
among which C. nardusvar. luridus, C. virgatusand C.
nardus var. confertiflorus are the later published
names.

Varieties recorded in Ethiopia : Only one
variety is registered in Ethiopia, namely C.nardusvar.
Wonda

Family : Poaceae

Botanical and habitat distribution

C. nardushas not been listed, nor has its botanical
description been provided in the published Flora of
Ethiopia and Eritrea. The following description is
therefore basedon other literature sources.lt is atall,
aromatic, perennial grassthat grows in denseclumps,
reachingup to 2.5m in height. Its long, narrow leaves,
about 20-60 cm long and 315 mm wide, bend
downwards and have a characteristic lemon like
scent, often turningreddish as theymature. The plant
produces a dense, spike like inflorescence (flowering
stem) up to 60 cm long and reproduces naturally by
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knowledge, flowering has not been observed in
Ethiopia, and propagation is mainly achieved
vegetatively by dividing and replanting the clumps.
The species is valued for its essential oil, which is
widely used in the formulation of insect repellents
and in traditional medicine. Detailed studies on
altitudinal range requirement of C. nardusn Ethiopia
are lacking. Based on general tropical records, the
species occurs or can be cultivated in lowland areas
around 500 m up to 15062000 masl. It prefers well
drained soils with moderate rainfall.

Conservation status

R. abyssinicuss not currently included in the ITUCN
Red List. However, POWO reports that the species is
not threatened, which broadly corresponds to the
IUCN category of Least Concern.

Propagation method

C. narduss a tropical, clump forming perennial grass
cultivated mainly for its EO. While specific Ethiopian
data are limited, -cultivation practices can be
cautiously inferred from related species like C.
citratus. The plant thrives in warm, humid climates
(20-309C, 13062000 mm rainfall) on well drained

loamy soils and is propagated vegetatively by root
divisions or slips. Initial spacingtrials of 50-75 cm
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between plants and 75100 cm between rows,
combined with full sunlight, moderate fertilization,
and regular weeding are recommended. Harvesting
likely begins 46 months after planting and continues
every 2-3 months, with leaves cut near the base and
distilled soon after, though local trials are needed to
confirm optimal yields and oil content.

Cultivation in botanic garden

The plant was cultivated in the AHRIALERT botanic
garden inOctober2024, usinga whole plant collected
from the former mini medicinal plant garden at the
Ethiopian Public Health Institute (Accession number
0040).

Ethnomedicinal uses

UNIDO and recent reports indicate thatC. narduss
cultivated in various countries, particularly in South
and Southeast Asia, mainly for its citronella oil,
valuedfor its insectrepellent properties aswell asfor
use in soap perfumery, pest control, and
aromatherapy.In Ethiopia, the speciesis grown for its
traditional medicinal and culinary purposes. Locally,
it is primarily used as mosquito repellent through
burning its leaves to produce insect repelling smoke,
a practice common in rural communities. Beyond its
practical uses, the smoke is associated with
household protection, cleanliness, and traditional
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health preservation. Information on its application
against human ailments is limited.

Major phytoconstituents

It is reported that fresh leaves ofC. narduscontain
about 1.963.38% of essential oil (EO). Citronellal, a
monoterpenoid responsible for the characteristic
aroma, isthe predominant constituent (27.87-35.2%)
of the EO. Other major constituents include geraniol
(21.24-28.4%), and citronellol (8.213.02%), elemol
(5.25-11.8%), and nerol, reaching up to 11.21%.

Pharmacological and safety evidences
Preclinical evidences

Antimicrobial effect : The major essential oll
component of C. nardus citronella, exhibits a strong
antimicrobial effect. It has shown notable
antibacterial efficacy against Propionibacterium
acnes the bacterium associated with acne. The oll
also demonstrates antifungal and antibiofilm activity
against Candida albicans and Aspergillus niger
Additionally, a study evaluated the antiviral activities
of C. nardusfractions against measles virus in Vero
cells showed a reduction of virusnduced cell death.

Insect repellent and insecticide effects: C. nardus
showed strong repellence against mosquitoes such as
Anophelestephensi Culexquinquefasciatusand Aedes
aegypti a major vector of malaria, filariasis, dengue,
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yellow fever and chikungunya. As a botanical
pesticide, the oil contains bioactive compounds that
act as fumigants, contact insecticides, repellents, and
antifeedants. The essential oil also showed larvicidal
potency.

Wound healing effect: Investigations showed that
essential oil of C. nardusreduced levels of the
inflammatory cytokines and accelerated wound
healing in mice with chronic diabetic wound.

Other pharmacological effects: Antioxidant, anti-
proliferative, analgesic, diuretic, organeprotective,
and anti-diabetic effects were reported form this
plant.

Clinical evidences
There are no clinical trial reports. Hovwer, the oils of
C.nardushasproven efficacyasmosquito repellent.

Safety

The skin and eye irritation studies on rabbit show
that the essential oils of the plant had a very weak
irritant power on the skin and the eye. The essential
oil also showed low toxicity, with no mortality or
major adverse effects in acute and subhcute oral
toxicity studies in Wistar rats. The LDBo value was
estimated to 5000 mg/kg. The Maximum Acceptable
Concentrations (MACs) of citronellal in finished
products range from 0.49% to 2.3%.
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Product registration

No citronella-based products have been developed or
registered for public use in Ethiopia. In the USA,
topical preparations for use as insect repellent are
not considered drugs and do not require FDA
approval. Instead, the U.S. Environmental Protection
Agency (EPA) evaluates these products, determining
whether they require full registration or qualify for
exemption.

Research gaps and recommendations

C. nardushassignificant but underexplored medicinal
and industrial potential. EO yield and composition
vary widely, and cultivation, harvesting, and
chemotype selection for high EO content remain
suboptimal. Chemical profiling and genetic studies
are needed to identify superior, locally adapted
varieties, and standardizing EOyield and composition
would support high quality herbal product
production. Adoption of good agricultural practices
could enhance herbage and EO yield. Strengthening
local distillation, value addition, storage, market
systems, and coordinated research could establisG.
nardusas a valuable medicinal and industrial crop in
Ethiopia. The phytochemicals are limited to GCMS
analysis. Therefore, the isolation of bioactive
constituents is recommended.
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Echinopskebericho Mesfin

Local and common names: f [ D Rebericho
(Amh); Qabariichoo (Oro); the species is endemic to
Ethiopia and hasno widely recognizedcommon name
beyond these local names.

Voucher number and identification
GAO068/AHRI/2025

Synonyms: E.keberichois a stable taxon in terms of
nomenclature and there are no widely recognized
synonyms for this species.

Varieties recorded in Ethiopia : There are no
interaspecific taxa and officially registered varieties
of E. kebericho

Family : Asteraceae

Botanical and habitat distribution

E. keberichois an erect perennial herb or shrub,
growing up to 1.2 m high with leafy stemsand usually
arising from a massive tuberous root stock. The stem
is leafy throughout and sparsely covered with
characteristic white, cobwebby hairs. The leaves are
alternate, often sessile, and deeply lobed or dissected
with spiny margins. The plant culminates in a large,
spherical, thistle-like flower head and contains
numerous tiny, brilliant blue or white florets.

61



Following flowering, the plant produces cylindrical
oblong fruits, and is typically covered with long, silky
hairs. The fruits are 7.5-10.5mm long and 1.5-2.5mm
wide. This plant is endemic to Ethiopia and generally
dispersed in the Ethiopian highlands at an altitude of
2300-2600 m.

Ethnomedicinal uses

Infusion of the root is taken orally to treat fever,
headache, diarrhea, stomachache, malaria, typhus
fever, taeniasis, tonsillitis, vomiting, and acute
sickness. The smoke ialso usedas a fumigantmainly
after childbirth, as a repellent for mosquitoes and
snakes. The plant is also used in the preparation of
medicines against migraine, mental illness, lung TB,
leprosy, kidney disease, bilharzia, syphilis,
hemorrhoid, amoebic dysentery, and other ailments.

Conservation status

According to the IUCN Red ListE. keberichois
currently listed as a Near Threatened species. As the
species is endemic to Ethiopia, it warrants high
conservation priority.

Propagation method

E. keberichois commonly propagated by its seeds.
Moreover, micropropagation protocols have been
developed to support mass propagation and
conservation of this medicinal species.
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Cultivation in botanic garden

The plant was planted in the botanic garden in
October 2024, from a whole plant dug up, at the
AHRFALERT Health Village (Accession number
0044).

Major phytoconstituents

$AEUAOT AT OO0OO 1 AAOICIOAE AEAROE U
phellandrene, modephene, and caryophyllene oxide

were identified from the essential oils of rhizome

part.

Pharmacological and safety evidences
Preclinical evidences

Antimicrobial effect : The alcoholic extracts ofE.
kebericho root demonstrated antibacterial activity
against Staphylococcus aureushile the essential oil
and ethyl acetate fraction showed antibacterial
activity against methicillin -resistant S.
aureus (MRSA). The essential oil from the root also
possesses antifungal activities.

Antiprotozoal effect: The hydroethanolic root extract
of E. kebericho showed moderate parasitemia
suppression in early malaria infection. Furthermore,
the essential oils possess a highly active
antileishmanial property.
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Analgesic and anti-in @mmatory effects: The
hydroalcoholic root extract of E. kebericho
demonstrates significant analgesic and ami
inflammatory properties in mice. It effectively
mitigates both peripheral and central pain.
Additionally, the extract reduces paw edema in
inflammatory models induced by carrageenan and
formalin.

Clinical evidences
There are no clinical trials reported.

Safety
Oral administration of the aqueous and 70%
i AOCEATTT OITO0 AGOOAAOO AEAT 6

over a period of 14 days after administration of 2000
mg/kg indicating the LDso of greater than 2000
mg/kg in mice.

Research gaps and recommendation

The nonvolatile phytoconstituents of these plants
have not been exhaustively done. Scientific gaps
remain in clinical validation and longterm safety
evaluation. Moreover, conservation efforts are critical
due to its endangered status oE. kebericho
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Embelia schimperi Vatke

Local and common names: U T h Engoggo
(Amh and Tig); Haangaa, Haanquu, Haanqoo,
Haanquu, Qaanko (Oro); Schimper's embelia
Schimper's false black pepper (Eng)

Voucher number and identification
GAO073/AHRI/2025

Synonyms: E. schimperis known by 16 synonyms,
amongwhich E.bambusetj E.dasyantha E.tessmannii
and E. tibatiensisare the later published names

Varieties recorded in Ethiopia : There are no
recognizedinfraspecific taxaor registered varieties of
E.schimperiin Ethiopia.

Family : Myrsinaceae

Botanical and habitat distribution

E. schimperis a woody climbing shrub that can grow
2-13 mtall. Its branches have noticeablesmall bumps
called lenticels. The leaves are arranged alternatively
(alternate), shaped like narrow ovals that is taper
towards the tip (oblanceolate), with edges that
slightly curl under (slightly revolute), a round base,
and a pointed tip (acuminate). The flowers grow on
short stalks (pedicellate) and are covered with rusty
colored hairs. The small fruits, 38 mm in diameter,
change colour as they ripen from orange-yellow to
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reddish-green or blackred color, and usually contain
a single brown seed with irregular orange markings.
In Ethiopia, this plant grow at elevations of 1700
2800 masl, commonly along streams on mountain
slopes,in densemoist forests, at the edgesof thickets,
and near rivers in grassy fields and farmed areas.

Conservation status
According to IUCN Red List=. schimperis currently
classified globally as a species of Least Concern.

Propagation method

E. schimpercan be propagated from seeds, which are
sown in well-drained soil and kept moist until
germination. Wildlings or whole young plants
collected from the natural habitats may also be
transplanted directly to sites similar to those
described under the habitat distribution above.
Vegetative propagation using stem cuttings is
possible, although success may be variable.
Cultivation in botanic garden

The plant was established at AHRALERT Botanic
Gardenfrom awild -grown whole plant collected from
Yem in September 2025 (Accession number 0045).

Ethnomedicinal uses
E. schimperis widely used in traditional medicine in
Ethiopia. The fruits and bark, and lesscommonly the
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roots are wused to treat intestinal parasites,
particularly tapeworm. Preparations from the fruits
and bark are also taken to relieve stomachaches and
other digestive complaints including bloating.
Moreover, these plant parts are traditionally used to
manage fevers, skin related ailments conditions, and
menstrual disorders (dysmenorrhea). The fruit or
bark is also frequently combined with other
medicinal plants such the stem bark ofAlbizia
anthelmintica, seeds of Guizotia abyssinica,aerial
parts of Glinus lotoides, and flowers
of Hageniaabyssinica mixed with water and either
taken as a taenicide or applied as a disinfectant.

Major phytoconstituents

A benzoquinone derivative, Embelin (2,5ihydroxy -

3-undecyl-p-benzoquinone), is one of the major
phytoconstitutent obtained from the fruit part of E.

schimperi.

Pharmacological and safety evidences
Preclinical evidences

Antimicrobial effect : Methanol extracts of E.
schimperi leaves and fruits have shown strong
antibacterial effects against Proteus mirabilis
Chloroform extract of the fruit has exhibited
antibacterial activity against various pathogenic
bacterial strains. The methanolic stem extract of E.
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schimperi possesses antifungal efficacy, specifically
targeting the opportunistic pathogen Cryptococcus
neoformans

Anthelmintic effect : The hydroalcoholic extract ofE.
schimperiand the diammonium salt of the isolated
compound embelin exhibit anthelmintic activity
against hookworm larva in vitro and Hymenolepis
nana, in vivo

Other pharmacological effects: Antiepileptic,
antioxidant and cytotoxicity.

Clinical evidences

There are no clinical trials reports.

Safety

The oral acute toxicity of 80% ethanol extract of the
dried fruits of E. shimperirevealed that no sign of
toxicity was observed up to the dose of 5000 mg/kg
on Swissalbino mice.In areproductive toxicity study,
administration of the 80% hydroalcoholic extract of
E. schimperifruit cause inflammatory reactions and
calcificationsin the placenta.ln addition, embelin was
found to havetoxic effectson the reproductive system
of animal models.

Research gaps and recommendations

Clinical studies should be conductedo determine the
appropriate dose for human use.
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Enseteventricosum (Welw.) Cheesman

Local and common names: U T d Bnset (Amh):
Waarqgee, Qooccoo (Oro); Asat (Gur); Uuthi (Gam);
Weise (Kam); Wassa (Sid); Natiriya (Wol); Ethiopian
banana, Abyssinian banana, Pseudmnana, False
banana, Wild banana (Eng)

Voucher and identification:
GAO064/AHRI/2025

Synonyms: E. ventricosumis known by 33
synonyms, of which Ensete ventricosum var.
montbeliardii, Ensete arnoldianum and Ensete
bagshaweiare the later published names

Varieties recorded in Ethiopia : There are
officially registered and released improved varieties
in Ethiopia that include yanbule gewada endale
kelisa zereta, andmessina

Family : Musaceae

Botanical and habitat distribution

E. ventricosms a perennial plant that grows up to 6
12 meters high. Its unbranched 'stems' are actually
pseudostems (1.55 meters tall) made up of tightly
overlapping leaf sheaths, left behind following the
death ofthe leafblade. The pseudostem widens at the
base giving rise to the specific name ventricosum (a
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Latin word for swollen or inflated on one side). Both
the leafmidrib and the pseudostemare often variably
stained purple or purplish-brown. The main
pseudostem dies after flowering and fruiting. The
yellow or orange-coloured fruits are 815 cm long
and up to 4-5 cmin diameter. There are usually 15-25
very hard, black seeds with varying sizes per fruit
embedded in an edible but tasteless orange pulp. In
Ethiopia, E. ventricosums a widely cultivated staple
food plant. It also grows in the wild montane and
riverine forest, often in clearings, gullies and near
streams at altitudes mainly ranging from 10002400
masl.

Conservation status

E. ventricosumhas been categorized as a species of
least global concern in the IUCN red list.

Propagation method

The plant can be propagated both sexually and
asexually. However, it is commonly and traditionally
propagatedvegetatively propagatedvegetativelyfrom
its underground corm by stimulating multiple shoots
(suckers).

Cultivation in botanic garden
The species was planted at AHRALERT botanic
gardenin October2024 from a whole plant dug up at
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the AHRIALERT Health Village (Accession number
0122).

Ethnomedicinal uses

E.ventricosumis traditionally used by different ethnic
groups in Ethiopia to treat human ailments. Leaves
and pseudostemof the plant are most frequently used
parts as medicine The boiled Amicho and Bulla of the
tayo clone in Bonga, and ado, Genticha, Midasho,
Gediwocho, and Kiticho clones in the Sidama region
are mixed with milk and used to treat bone fractures
and swellings with pus. The Amicho of the choro
clone in Bonga and asikala clone in Sidama are
formulated mixed with butter and milk and given to
woman after delivery to stimulate placentadischarge.

Major phytoconstituents

Enset primary contains carbohydrate, in the form of
Starch. Phytochemical analysis of Enset has revealed
the presence of phenylphenalenone phenols. Enset
also contains high fiber and minerals (iron, zinc and
calcium) as well as arginine.

Pharmacological and safety evidences
Preclinical evidences

Organo-protective effects: The hydromethanolic
extract of the corm of E. ventricosum (Welw.)
Cheesmandemonstrated hepatoprotective properties
and ameliorated nephrotoxicity induced by
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antituberculosis drugs (isoniazid and rifampicin) in
mice. In addition, the aqueous root extract ofE.
ventricosum showed significant antiulcer and
gastroprotective activities.

Antioxidant effect: There is also a reportof
antioxidant activity, with the corm showing a

particularly strong ferric reducing antioxidant

power.In another study, the DPPH radicascavenging

activity and total antioxidant capacity of Kocho
extracts were evaluatedusing the DPPHassayand the

phosphomolybdenum method. The results showed
that fermented Kocho had higher antioxidant and
DPPH scavenging activities than the unfermented
product, with methanolic extracts performing better

than aqueous extracts.

Others pharmacological effects: The plant contains
phenylphenalenones with antitumor, antibacterial,
nematocidal effects.

As a nutraceutical value: High calcium levels,
particularly in corm, reported to have significant
value for bone strength,growth and repair while high
arginine content, linked to collagen formation, tissue
repair, and wound healing. It also contains notably
high concentrations of iron and zinc so highlighting
the importance of its potential dietary source of iron
ultimately to fight against anemia.
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As a pharmaceutical excipient: Its starch has
remarkable pharmaceutical application such as
disintegrant, binder, gelling agent and sustained
release agent.

Clinical evidences
Noclinical reports found.

Safety

Acute oral toxicity testing of the 80% methanolic
extract of E. ventricosuntorm showed no detectable
toxicity up to a dose of 2000 mg/kg E. ventricosums
generally considered safe for human and animal
consumption when processed traditionally. As a
staple food for millions of people in Ethiopia, it is a
non-toxic crop.

Research gaps and recommendations
Introduce standardized traditional fermentation
protocols for bulla production that ensure consistent
nutritional quality, safety,and consumeracceptability.
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Gymnanthemum amygdalinum (Delile)
Sch.Bip.

Local and common names: & D yGirawa(Amh);
Eebiicha (Oro); Vernonia tree (Eng)

Voucher number and identification
GAO061/AHRI/2025

Synonyms: G. amygdalinum has 17 known
synonyms. Among these). condensataV. bahiensis
and V. giorgiithe are later published names globally
whereas V. amygdalinais the most commonly cited
name in Ethiopia

Varieties recorded in Ethiopia : There are no
recognizedinfraspecific taxaor registered varieties of
G.amygdalinumin Ethiopia.

Family : Asteraceae

Botanical and habitat distribution

G. amygdalinumis a perennial shrub or small tree
often much branched from near the base. The bark is
rough and flaky, gray to brown in colour. The leaves
are alternate, green, and characteristically bitter in
taste. The flowers are arranged in clusters
(inflorescences) composed of small creamwhite,
thistle-like flower heads (capitula). These clusters
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occur both in the leaf joints (axillary) and at the tips
of branches (terminal), forming broad, flattopped
groups, and are often pleasantly aromatic. In its
natural habitat, the species main occurs at forest
edges, in woodland, and along rivers and streams
(riverine vegetation). It is typically found in moist
environments at elevations between about 602700
masl, and 752000 mm of annual rainfall.

Conservation status

G. amygdalinums not currently included in the IUCN
Red List. However, POWO reports that the species is
not threatened, which broadly corresponds to the
IUCN category of Least Concern.

Propagation method

G. amygdalinuntan be propagated by stem cuttings,
which is the simplest and quickest method. The
cuttings are planted either vertically or at a 45° angle
to encourage the development of side shoots. The
plant can also grow from seeds collected from
matured, dried flowers. The seeds are sprinkled on
nursery beds of humusrich soil, kept shaded from

intense sunlight heat, and watered regularly until

they germinate. Seedlings are then transplanted to
their final location about four to six weeks later.

Moreover, the plant can be propagated using
micropropagation techniques.
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Cultivation in botanic garden

The plant was established in the botanic garden in
October 2024, using a whole plant collected from the
AHRFALERT Health Village Compound (Accession
number 0116).

Ethnomedicinal uses

G. amygdalinumhas been traditionally used for the
treatment of various diseases. Aqueous leaf extracts
are commonly employed to treat malaria, fever,
abdominal pain, nematode infection, and ascariasis.
Leaf extract mixed with honey is used to alleviate
menstrual pain and to treat infections caused by
amoeba and giardia. Choppedeaves combined with
coffee grounds and blended with butter are
traditionally used to treat diarrhea. In addition to its
medicinal applications, this plant hasnumerous other
uses.In Ethiopia, it is usedto make O 4 Aaffr&ditional
honey wine, and as a bittering agent (hops) in "tella,"
a traditional beer. The leafy component ofG.
amygdalinum is rich in nutrients and contributes to
human nutrition and food security.

Major phytoconstituents

G. amygdalinum contains a wide range of
phytochemicals including flavonoids (luteolin,
myricetin, luteolin-7-O -glucoside), sesquiterpene
lactone  (vernodalin, vernodalol,  vernolide,
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vernonioside Al, vernonioside A2, vernonioside B1,
vernonioside B2, vernolepin, vernomygdin,
vernodalinol, and vernoamyosidg, phenolic acids

(caffeoylgunic). Luteolin, isorhamnetin, vernodalol,

vernodalinol, and vernoniosides are among the major
bioactive compounds isolated from this plant.

Pharmacological and safety evidences
Preclinical evidences

Antimicrobial effects : The hexane, chloroform and
acetoneextract aswell asthe isolated constituents of
G. amygdalinumshowed antibacterial effect against
Escherichia coli, Klebsiella pneumoniaand Proteus
mirabilis.

Antimalarial effects: The leavesand root extracts of
G. amygdalinunshowed suppression of a parasitemia
in Plasmodium bergheiinfected mice while the
aqueous leaf extract reduced the P. berghei
macrogametocyte density in mice.Furthermore, the
ethanolic extract almost completely inhibited the
early sporogonic stages.

Anti-in immatory and analgesic effects : Extracts
from the leaves exhibit strong antiinflammatory and
pain-relieving  properties by inhibiting pro-
inflammatory enzymes and the production of
cytokines.

83



Antidiabetic effects: Extracts from the leaves and
roots of G amygdalinumhave shown a significant
ability to lower blood glucoselevelsin animal models.

Other pharmacological effect: anticancer,
hepatoprotective nephroprotectiveand antioxidant.

Clinical evidences

In a clinical study using an infusion of freshG.

amgydalinum leaves to treat uncomplicated malaria
in patients aged 12 years and above, ove37% of

participants reported an adequate clinical response.
However,the infusion showed limited effectivenessin

clearing the malaria parasite. Only 32% of the
patients who experienced clinical improvement
showed complete parasite clearance

Safety

An acute toxicity study on female Sprague Dawley
rats at a dose of 5000 mg/kg has shown no signs of
toxicity or mortality. Also,the body and organweights
remained normal. Liver function tests showed slight
increases in AST and globulin. Genotoxic evaluation
showed that exposure of HepG2 cells to chloroform
root extract of G. amygdalinum AT AOT 60 AAQO
genotoxic effect. In the study using the infusion of
fresh G.amgydalinumleavesno severeadverseevents
were recorded throughout the study period



Research gaps and recommendations
Clinicaltrials are neededto validate the efficacyof the
plant in humans for various diseases, including
malaria. Moreover, chronic toxicity studies should be
conducted to assess potential longerm adverse
effects and to establish safe dosage levels for human
use.Moreover, the phytochemicals have not yet been
standardized. Standardizing the plant's
phytoconstituents was therefore advised.
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Hagenia abyssinica (Bruce) J.F.Gmel.

Local and common names: W éKoso (Amh);
Heexoo (Oro); 2 L Habbi (Tig); Kousso, Hagenia,
Cusso, Brayera, African redwood (Eng)

Voucher number and identification
GAO072/AHRI/2025

Synonyms: H. abyssinicais known by eight
synonyms,amongwhich H. abyssinicavar. viridifolia,
H. anthelmintica and Brayera anthelmintica are the
later published names.

Varieties recorded in Ethiopia : There are no
recognized infraspecific classifications or registered
varieties of H. abyssinican Ethiopia.

Family : Rosaceae

Botanical and habitat distribution

It is a tree growing up to 25 m tall with brownish
bark peeling in strips, sometimes very thick on old
stems.Youngbranchesare pubescentcoveredwith 3-

4 mm long stiff hairs. Leavesare up to 40 cmin length
bearing 5z8 narrowly oblong leaflets on each side.
The petiole is %13 cm long and winged with adnate
stipules. The inflorescence is a conspicuous, drooping
(hanging downwards) panicle up to 60 cm long and
30 cm wide. Colour of male flowers range from
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orangeto white, while the female flowers are reddish.
The fruits are small and asymmetric. The
Afromontane forests of East Africa are welsuited
habitats for H. abyssinica The plant prefers an
altitudinal range of 1850-3700 masl with annual
rainfall of 100021500 mm.

Conservation status

According to IUCN Red List. abyssinicas classified
globally as a species of Least Concern. However, in
Ethiopia, its population has declined drastically,
warranting conservation attention.

Propagation method

Propagationis mainly achievedthrough seedlingsand
naturally grown wildlings. Its seedling requires
shaded, moist, and cool environmental conditions,
especially during its early stages. Once germinated in
soil, the numerous secondary roots enable the
seedlings to absorb nutrients quickly and establish
themselves effectively. This competence involves the
production of healthy leaves for photosynthesis and
well-developed root systems. In contrast, seedlings
germinated on petri dishes often deplete their food
reservesearly and struggle to adaptwhen transferred

to soil. Under favorable conditions, potted seedlings
grow rapidly and reachtransplanting size within six
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to eight months. Additionally, anin vitro propagation
protocol has also been developed for this plant.

Cultivation in botanic garden

H. abyssinicawas planted in AHRIALERT botanic
garden in June 2024 from seedlings donated from
Gullele Botanic Garden (Accession number 0054).

Ethnomedicinal uses

H. abyssinicais widely known in Ethiopia for its
medicinal significance. Differentparts of the plant are
traditionally used to treat diverse ailments. The bark
is applied to treat fever, cough, typhoid, and livestock
diseasesTheflowers or the whole paniclesare widely
used as an effective remedy against intestinal worms,
especially tapeworms. The roots are employed to
relieve stomachache, severe abdominal pain, and
diarrhea, while the leaves serve in the treatment of
malaria, hepatitis, and throat diseases. The stem and
its reddish sap are used for stomach disorders and
wound healing. Additionally, different parts of the
plant are used to treat skin problems, sexually
transmitted infections, epilepsy, and livestock
diseases. In some cases, the leaves are used as part of
polyherbal preparations to treat cancer and livestock
ailments.
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Major phytoconstituents

The major bioactive constituents in H. abyssinica
include one, two-, and tricyclic phloroglucinol
derivatives, including kosins: kosotoxin, protokosin,
ET OE AEHTGE 1-kdsih.A

Pharmacological and safety evidences
Preclinical evidences

Antimicrobial effect : Solvent extracts from the
flowers and leaves ofH. abyssinicaxhibited notable
antibacterial activity against Escherichia coliShigella
flexneri, and Staphylococcuaureus Additionally, stem
bark extracts demonstrated antibacterial effects
against S. aureus methicillin-resistant S. aureus
(MRSA), and Pseudomonas aeruginosa and
significantly reduced parasitemia in animal malaria
models. Nevertheless, the plant appears to possess
limited antifungal activity. Consistent with traditional
claims, leaf extracts were effective in reducing
tapeworm eggs in animal studies, while both flower
and bark extracts displayed strong activity against
Schistosoma mansonHowever, the plant is reported
to have limited antifungal effect

Antidiabetic effect : Crude extracts from the flowers
and leaves of H. abyssinicahave been shown to
significantly reduce blood glucose levels in diabetic,
normoglycemic, and oral glucoseloaded mice.
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| AAREOET T AT T UhR OEA bamylas®é AQGEE
inhibitory activity.

Anti-hyperlipidemic effect : Aqueous and ethyl

acetate fractions, as well as methanolic leaf extracts

of H. abyssinica significantly lowered serum total
cholesterol, triglycerides, and low-density lipoprotein

(LDL) cholesterol levels in streptozotocininduced
diabetic mice compared to negative controls.

Wound healing effect: In wound healing
pharmacological evaluation of H. abyssinica
ointments containing 5% (w/w) and 10% (w/w)
crude flower extract of the plant showed a significant
wound contraction and increment of tensile strength
in excision and incision models, respectively.

Other pharmacologic effects: Anti-trpyanosomal,
antioxidant, antidiarrheal, anti-inflammatory,
cytotoxic

Clinical evidence

No well-controlled human trials have been
conducted. However, in one study, a single oral dose

of powdered H. abyssinicdlowers mixed with honey

was administered on an empty stomach to six

O1T1 61 OAAOORK AT 1 paénddl tBenigdalOEA DI
activity.
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Safety
Acute oral toxicity studies demonstrated that
methanolic leaf and flower extracts of Hagenia

abyssinicalE AOA AT , $54¢ COAAOAO

mice, with no observable adverse effects over a 14
day period. Similarly, acute dermal toxicity testing of
a 10% (w/w) methanolic flower extract revealed no

signs of toxicity, erythema, edema, or mortality
during the 14-day observation. The active compound
kosotoxin exhibited no observable oral toxicity up to
200 mg/kg; however, it was toxic when administered
intraperitoneally at doses above 50 mg/kg, with a
single 100 mg/kg (i.p.) dose proving lethal to all
tested animals.

Research gaps and recommendations
Standardizing the phytoconstituents of the plant is
recommended.
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Lippia abyssinica (Otto & A.Dietr.) Cufod.

Local and common names: w d b Kosseret,v d

Kessie (Amh); wd b &osseret (Gur); Kusaayee,
Shuukkee (Oro);V D &Kusay,V E ¥ &eskese (Tig):

Dhigri (Som)

Voucher number and identification
GAO057/AHRI/2025

Synonyms: L.abyssinicahasnine known synonyms,
among which L. adoensivar. koseret L. adoensivar.
pubescensind L. grandifoliavar. longipedunculata are
the later published names

Varieties recorded in Ethiopia : Previously, L.
adoenis(now a synonym) was recognized as having
two varieties, L. adoensivar. adoensisand L. adoensis
var. koseret However, under the revised
nomenclature, there are no formally recognized
infraspecific taxa or varieties forL. abyssinica

Family : Verbenaceae

Botanical and habitat description

L. abyssinicas an aromatic shrub growing up to 3 m
in height. The branches are four angled and covered
with fine hairs. The leaves grow opposite each other
or arranged in whorles (small circle), with upper
surface green and smooth to slightly rough, and the
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lower surfacegreyish and denselywooly (tomentose).

The flowers are born in small spikes either at the tips
of the branches (terminal) or from the leaf joints
(axillary). Individual flowers are small measuring

about 4-10 mm in width and 512 mm in length,

elongating to 1520 mm as they develop into fruit.
The corolla is typically purple, pink, or purplish often
with a white, yellow or purple center. This species
commonly grows in Ethiopia at altitudes ranging from

1600-3000 masl.

Conservation status

L. abyssinicdnas not been evaluated by IUCN Red List
for its conservation status. However, POWO
considered the species as not threatened, which is
ANOGEOGAT AT O O1F O, AAGO #11AAOI
IUCN criteria.

Propagation methods

L. abyssinicacan be propagated through seeds, stem
cuttings, and division. Seeds collected from mature
plants canbe sown in awell-draining medium suchas
mixture of soil, sand and compost, and require
regular watering and warm, bright/indirect sunlight
conditions. However, seedlings grow slowly and may
take several months to reach transplanting size. Stem
cuttings (4-6 cm) taken from healthy tips root more
quickly when the lower leavesare removed and the
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cuttings are placed in a moist potting mix under
warm, humid conditions, usually forming roots within
2-4 weeks. Division of mature plants is another
effective method, where the plant is carefully
separated into sections with their own roots and
stems, and then replanted individually. This is best
done during the growing season and can be repeated
every 2 to 3 years.

Cultivation in botanic garden
The species was planted at AHRALERT botanic
garden in October 2024 from whole plants
transferred from the previous mini medicinal plants
botanic garden at the Ethiopian Public Health
Institute (Accession number 0121).

Ethnomedicinal uses

The leaves ofL. abyssinicaare used in the Ethiopian
traditional medicine to treat various skin diseases
including eczema (chife in Amharic) and superficial
fungal infections (chirt in Amharic). The dried leaves
are powdered together with roasted and pounded
barely (Beso) and consumed to relieve stomach
complaints. Moreover, boiled flowers and leaves df.
abyssinicaare taken to prevent flu, indigestion and
headaches. The essential oils of this medicinal plant
are reported to possess a significant radical
scavengingoroperty. Its free radical oxidative stressis
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implicated in the inhibition of pathogenesis of a
variety of inflammatory disease. Beyond medicinal
value, the leavesof the cultivated L.abyssinicalocally
known as Koseret) are widely used to flavour butter
used in the preparation of Ethiopian dishes.

Major phytoconstituents

The GGMS analysis of the essential oil of the leaf
indicated linalool, geranial, germacrene D, nerol,
geranial, neral, limonene, and carvone.

Pharmacological and safety evidences

Preclinical evidences

Antimicrobial effect: In the disc diffusion assay, high
concentration of water-based extract ofL. abyssinica
showed bactericidal effect against Staphylococcus
aureus and Enterococcus faecaljswhile Escherichia
coli remained resistant. However, ethanol and
methanol-based extracts were able to KilE coli The

plant also exihibted fungicial effect againstCandida
albicans and Aspergillus flavus In addition, the

hydroethanolic leaf extract of L.adoensignhibited the

growth of P. falciparumstrains.

Antioxidant effect: Using the DPPH assay, the 80%
methanol leaf extract ofL. adoensisexhibited an 1Go
value 0f10.96 pg/mL, which is comparableto the 1Gso
value of ascorbic acid.
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Antipyretic effect: The aqueous and ethanol leave
extracts of L. adoensisvere evaluated for antipyretic
activity in Wistar albino mice at oral doses of 50, 100,
and 200 mg/kg, showing dosedependent fever
reduction.

Other pharmacological effects: Analgesic,
hepatoprotective

Clinical evidence: Thereareno clinical trials
reported.

Safety

In acute toxicity testing, the ethanol leaf extract oL.
adoensiscaused 80% mortality at 10,000 mg/kg,
ET AEAAOCET ¢ Al , $4¢C  AAT T x
studies, administration of 2000 mg/kg produced
observable toxic effects, including hypoactivity,
piloerection, lethargy, and a convulsive episode.
Histopathological analysis further revealed hepatic
and renal damage characterized by congestion,
hemorrhage, severe necrosis, and inflammatory cell
infiltration following high-dose extract
administration in mice.

Research gaps and recommendations
Further in vivo studies on the extracts and isolated
compoundsof Lippia adoensisare needed,along with
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clinical investigations, to support the development of
potential drug candidate molecules.

References

1. Tesfaye S, Belete A, Engidawork E, Gedif T and
AsresK (2020). Ethnobotanical Study of Medicinal
Plants Used by Traditional Healers to Treat
CancerLike Symptoms in Eleven Districts,
Ethiopia. EvidenceBased Complementary and
Alternative Medicine2020: 7683450.

2. Abegaz B, Asfaw N and Lwande W (1993).
Constituents of the essential oils from wild and
cultivated Lippia adoensisHochst.ex Walp. Journal
of Essential Oil Research 487-491.

3. Buli GA, Duga AG and Dessalegn E (2015).
Antimicrobial Activity of Lippia adoensis var.
koseret Against Human Pathogenic Bacteria and
Fungi. American Journal of Clinical and
Experimental Medicine3:118-123

4. BoyeAT,EkanemPE Hailu TB,Hordofa D and
AsfawMS(2022). Histopathologicalevaluation of
ethanol leaf extract ofLippia adoensin liver,
kidney, and biochemicalparametersin Swiss
albino mice.Hepatic Medicine: Evidence and
Researchl4: 123z133.

101






Moringa stenopetala (Baker f.) Cufod.

Local and common names: Haleko (Daw, Gam,
Gof, Kon and Wol); Shelagda (Sid); Mukaa raajii, Ykn
kumarraa (Oro); . ¢ T &Moringa, E "ED [ Shiferaw
(Amh); African Moringa, Cabbage Tree (Eng)

Voucher number and identification:
GA062/AHRI/2025

SynonymsT M. stenopetalds also known under the
synonyms Donaldsonia stenopetalaand Moringa
streptocarpa

Varieties recorded in Ethiopia : There are no
formally recognized infraspecific taxa or registered
varieties of M. stenopetala

Family : Moringaceae

Botanical and habitat distribution

M. stenopetalais a mediumsized, deciduous tree,
typically growing 6z10 m tall with soft wood and
trunk that is thick at base, covered with white to pale
grey or silvery bark. The leaves are large, up to 55 cm
long, and are divided into smaller leaflets that are
oval, thick and fleshy. The flowers are crearwhite,
fragrant, and appear in loose clusters. The pods are
three-angled, 1950 cm long, pendulous, sometimes
slightly bumpy alongtheir length (torulose) and may
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twist slightly when young but straighten as they
mature. Each pod contains light, smooth winged
seeds that range in colour from cream to brown. This
species occurs naturally in the semarid lowlands of
Southern Ethiopia and Northern Kenya, at elevations
ranging from about 3902200 masl, both in the wild
and under cultivation.

Conservation status

M. stenopetalas not currently included in the IUCN
Red List, although POWO reports that the species is
not threatened, which broadly corresponds to the
IUCN category of Least Concern. In Ethiopia, it is
cultivated in various regions for food and other uses,
which contributes to its conservation.

Propagation method

M. stenopetalas propagated both by direct sowing of
seeds without pretreatment and vegetatively using
branch cuttings. The optimum temperature for
germination is about 25 °C. Germination under full
sunlight reaches about 54%, comparetb 92% in half
shade. Seeds should be sown approximately @m
deep in soil that is moist but not waterlogged.

Cultivation in botanic garden
The species was planted at AHRALERT botanic
garden in July 2024 using seedlings obtained from
ALERT (Accession number 0069).
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Ethnomedicinal uses

Local communities in different parts of Ethiopia use
M. stenopetalaextensively for traditional medicine.
Theleavesare the most commonly usedpart; they are
often crushed or dried and powdered. The leaf
powder may be taken orally, sometimes mixed with
water or prepared as syrup, to treat ailments such as
anemia, malaria, and high blood pressure. Fresh
leaves can also be pressed to extract juice, which can
be applied externally or administered in small drops
to treat eye or ear infections. The roots are another
medicinal part of the plant. Fresh roots are crushed
or juiced and taken orally for stomach aches and
dysentery, smoke from burned roots is inhaled in the
management of epilepsy. In addition to their
medicinal uses, the species has important practical
applications. When the leaves and seeds are ground
into powder and added to turbid water, they act as
natural coagulant, causing suspended particles to
settle and thereby improving water clarity and safety
for drinking. Ethnobotanical studies document this
practice, highlighting the multipurpose role of M.
stenopetalain local communities.

Major phytoconstituents

A diverse range of bioactive compounds including
glucomoringin,O(rhamnopyranosyloxy)benzylglucosi
nolate, hydroxycinnamic acids, and quercetin-3-O-
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rutinoside have been reported from the leaf and seed
of M. stenopetala

Pharmacological and safety evidences
Preclinical evidences

Antimicrobial effect: The methanol, ethanol, aqueous
and chloroform extracts of the dried leaves ofM.
stenopetalashowed inhibitory activity against Gram
positive (Klebsiella. pneumoniae, Bacillus cereus,
Streptococcus pneumoniae, S. pneumoniae,
Staphylococcus aureus, Listeria monocytogenemd
Gramnegative bacteria Escherichia coli, Salmonella
Typhimurium and P. aeruginoga Moreover, the
ethanol leaf extract exhibited inhibitory activity
againstCandida albicansand Aspergillus niger.

Antiparasitic effect : Ethanolic and aqueous leaf
extracts show dosedependent parasite suppression
in Plasmodium berghgiinfected mice. In addition, the
ethanol extract of fresh leaves and root ofM.

stenopetalashowed antirleishmanial effect. Essential
oil of M. stenopetalaseed and its isolated compound
showed trypanocidal activities.

Antidiabetic effect: The ethanol extract of dried
leaves of M. stenopetalashowed antihyperglycemic
activity. Moreover, the chloroform and butanol
fractions of the leaf extract exhibited hypoglycemic
and antihyperglycemic effects.
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Antihypertensive  and  hypolipidemic  effect :
Aqueous and hydroalcoholic leaf extract ofM.
stenopetala exhibited vasodilatory, reductions in
systolic and diastolic blood pressure effects. The
aqueous and hydroalcoholic leaf extract show
decreasedn total cholesterol,LDL,triglycerides along
with elevation of HDL in hyperlipidemic rats.

Antioxidant effect: High phenolic and flavonoid

content of the leaf extract provides robust free

radicalzscavenging activity, extracts reduce oxidative
stress markers such as, MDA (malondialdehyde),
Improve (superoxide dismutase) SOD and catalase
activity.

Other pharmacological effects: The leaf extract of M.
stenopetala exhibited Antidiarrheal, cytotoxic, antk
inflammatory, hepatoprotective and nephroprotective
effects. Whereas the infusion of the leaves was found
to enhance immune function.

Clinical evidences

There is no highquality clinical trial evidence to
support therapeutic claims of M. stenopetala The
human-related research remains limited to
observational, ethnopharmacological, or
nutritional -survey studies.
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Safety

In oral acute toxicity study, there was no behavioral
change on live animals and abnormality was not
observed on postmortem examination up to the dose
of 5000 mg/kg. In repeated administration of leaves
of herbal tea blend (251000 mg/kg), no mortality
or any toxic effect on food consumption, body weight
gain, organ weight, hematological and biochemical
parameters. In the prenatal oral administration of
herbal formulations from the leaves ofM. stenopetala
AEAT 86 OEIi x 11 O06AI EOU i
pregnant rats. However, the methanol seed extract of
M. stenopetalaexhibited developmental toxicity when
administered to pregnant rats (2502000 mg/kg)
during gestation (days §12). The highest dose (1000
mg/kg), showed prenatal growth retardation,
reduced litter weight and crown-rump length,
delayed development of sensory organ systems,
increased fetal resorptions, and greater fetal death
rate compared to controls.

Research gaps and recommendations

The absence of welddesigned clinical trials remains

the largest barrier, preventing reliable conclusions

about therapeutic safety and efficacy. In addition, the
poor standardization of extracts and formulations

leads to inconsistent quality, dosage, and bioactive
profiles, making reproducibility difficult.
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Ocimum lamiifolium Hochst. ex Benth.

Local and common names: €~ WdDamakese,
u Ty | Ancheba (Amh); Qorichamichii, Anchabbi
(Oro); &~ o0Damachug =~ ¥ Damakher(Tig)

Voucher number and identification
GAO056/AHRI/2025

Synonyms: O. lamiifolium is known by four
synonyms, among whichO. hararenseO. nakurense
and O. rothiiare the later published names.

Varieties recorded in Ethiopia : There are no
recognized infraspecific classifications or registered
varieties of O. lamiifoliumin Ethiopia.

Family : Lamiaceace

Botanical and habitat distribution

O. lamiifolumis an aromatic perennial shrub. It grows
up right and is muchbranched, reaching up to 3 m
tall. The leaves are opposite, egg shaped (ovate), and
have toothed edges (serrate).The leaves give off a
strong, pleasant aroma when crushed. The flowers
are small tube shaped (tubular), and grow in loose
clusters (lax inflorescences). It is a hardy plant that
tolerates a wide range of environmental conditions.
This species occurs in forest edges, bushlands, and
grasslands atelevationsof 1000-2500 masl. It prefers
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sunny areas with welldrained soils and can grow in
both tropical and subtropical climates.

Conservation status

O. lamiifolumis not currently included in the IUCN
Red List. However, POWO reports that the species is
not threatened, which broadly corresponds to the
IUCN category of Least Concern.

Propagation method

O. lamiifolium is commonly propagated by stem
cuttings and seeds, methods widely used faDcimum
species for producing vigorous and uniform plants.
For vegetative propagation, healthy non flowering
stem-cuttings about 5 to 10 cm long and bearing
several nodes are taken from disease free plants and
rooted in a well-draining soil mix. The cuttings are
maintained in a warm, bright environment with
indirect sunlight and high humidity often achieved by
covering with plastic bag or humidity dome to reduce
moisture loss and promote rooting. This method is
generally preferred over seed propagation because it
ensures genetic uniformity and faster establishment.
The speciescanalso be propagatedfrom seedswhich
are sown in welkdrained soil and allowed to
germinate under warm and moist conditions. Both
propagation methods are widely used for small to
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large scale cultivation of O. lamifolium and others
Ocimumspecies.

Cultivation in botanic garden

The plant was established at AHRALERT Botanic
Garden from a whole wildgrown plant collected in

May 2024 along the road to Adadi Mariam, which
branches eastward from Addis Abab&utajira Road

(Accession number 0075).

Ethnomedicinal uses

O. lamiifoliumis one of the popular medicinal plant
species in Ethiopia. The leaf juice is commonly used
to treat cough and eye diseases, while leaf infusions
are taken for colds, stomach distention and as
antipyretic. As part of polyherbal preparation,
decoctionsprepared from powdered leavescombined
with parts of other plant species, honey, and butter
are administered orally to treat whooping cough.
Leaves are also widely used in the management of
diarrhea, stomach disorders, abdominal pain,
headache, fever, coughmeasles, and eye infections as
well as for skin conditions and wound treatment.
Moreover, the leaves are applied topically for the
treatment of skin conditions and wounds, and fresh
or burned leaves are traditionally used as mosquito
repellent.
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Major phytoconstituents

Linalool (28.52%) and 2l-octen-3-yl-npropionate
jcnm8syecbq xAOA EAAT OEZEAA AO
primary ingredients, followed by 3,7,1Xtrimethyl -
(E,E)2,6,10-dodecatrienal (12.14%).

Pharmacological and safety evidences
Preclinical evidences

Antimicrobial effect: O. lamiifolium fresh leaves
methanol extract shows antimicrobial activityagainst
microbial pathogens: S. aureus E. colj and P.
aeruginosa Moreover, the aqueous, methanol and
chloroform extracts of O. lamiifoliumleaves exhibited
significant antiplasmodial activities. The highest
suppression was recorded from aqueous extract dD.
lamiifolium.

Antidiabetic effect: Crude 80% methanol extract and
solvent fractions of Ocimum lamiifoliumleaves have
been shown to significantly lower blood glucose
levels in  normoglycemic, glucosdoaded, and
streptozotocin-induced diabetic mice.

Antidiarrheal effect: In enteropooling, castor oig
induced, and gastrointestinal motility models of
diarrhea, both the solvent fractions and crude
methanolic leaf extracts ofO. lamiifoliumsignificantly
reduced the fluid content, weight, and volume of
intestinal contents in mice.
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Other pharmacological effects : Anti-inflammatory,
antipyretic, antioxidant, antiproliferative, and organo-
protective.

Clinical evidences
There are no clinical trials reports.

Safety

O. lamiifolium extract demonstrates sub-chronic
toxicity at high doses (600 mg/kg), causing reduced
food intake, weight gain, increased liver/kidney
enzymes,and potential liver damagein rats. However,
lower doses (up to 400 mg/kg) showed no significant
toxicity, and the essential oil was predicted to be safe
by some insilico studies.

Research gaps and recommendations
Although the plant widely utilized by the community,
the phytochemicals have not yet been standardized.
Standardizing the plant's phytoconstituents was
therefore advised.
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Plumbago zeylanica L.

Local and common names: u~ D Amera
(Amh); Meerxees(Oro); Merxs (Som); Wild Plumbago
(Eng)

Voucher number and identification
GAO055/AHRI/2025

Synonyms: P. zeylanicds known by 24 synonyms,
among which P. maximowiczii P. scandensar. erecta
and P. scandensar. densifloraare the later published
names

Varieties recorded in Ethiopia : There are no
recognizedinfraspecific taxa or registered varieties of
this species in Ethiopia.

Family : Plumbaginaceae

Botanical and habitat distribution

P.zeylanicais a scrambling shrub and grows primarily

in the seasonally dry tropical biome with wiry, often
diffusely branched, glabrous stems up to 1&.5
meters long. The leaves are simple, alternate, often
ovate to lanceelliptic in shape. Roots are straight,
smooth, branched or unbranched, with or without
secondary roots and about 30 cm long. Up on drying
their color changed from light yellow to reddish-
brown. The roots have a strong and characteristic
odor with acrid and bitter taste. Flowers are bright
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white in color and are borne in axillary and terminal
elongated spikesP. zeylanicas widely distributed in
disturbed habitats along roadsides and paths, as well
as in bushland, woodland and grassland, at altitudes
ranging from 700-2200 masl.

Conservation status
Accordingto IUCNRedList, P.zeylanicais categorized
globally as a species of Least Concern.

Propagation method

Vegetative propagation by splitting the whole plant

and cuttings is a highly reliable method, providing a
rapid means of establishing new plants. Propagation
by seed is also possible; however, under normal
conditions it often results in a low germination and

establishment.

Cultivation in botanic garden

The plant was established in the botanic garden in
October 2024, using a whole plant transplanted from
a wildly growing population at the AHRIALERT
Health Village (Accession number 0083).

Ethnomedicinal uses

The leaves and roots oP. zeylanicaare used to treat
conditions such as glandular and bone tuberculosis,
as well as common ailments including impotence,
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malaria, heart disease, and hemorrhoids.
Furthermore, leaves and root are employed in the
management of intestinal parasitic infection, urinary
problems, gonorrhea, and generalized body swelling.
Fresh leaves are also used to relieve rheumatic pain.
Although primarily valued for its medicinal
applications, the species is also locally recognized as
an important honeybee plant, producing abundant
nectar.

Major phytoconstituents

The primary chemical component ofP. zeylanicais
plumbagin, a naphthoquinone. Other
naphtoquinones, such as zeylanone, chitanone, and 3,
3-bisplumbagin, are also reported.

Pharmacological and safety evidences
Preclinical evidences

Antimicrobial and Anthelmintic effect : The aqueous
extract of the leaves and methanol extract of the root
inhibit the growth of broad range of bacteria and
fungi. The methanol root extract was also found to
exhibit a significant anthelmintic effect. Furthermore,
the chloroform and ethanol extracts ofP. zeylanica
roots paralyzedand killed earth-worms in lessertime
than that of the piperazine citrate and albendazole.

Anti-in @immatory and Antioxidant effect : The
methanol and dichloromethane root extract of P.
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zeylanica reduced carrageenan induced rat paw
edema whereas the methanol extract of the root
exhibited antioxidant activity in
diphenyl Picrylhydrazyl (DPPH) model.

Wound healing effect: The methanol extract and the
isolated compound, plumbagin exhibited wound
healing activity in mice. The ointment (10%w/w) of
ethanol extract also showed increase in tensile
strength.

Other pharmacological effect : Ant-ulcer,
antihypertensive, hepatoprotective, anticancer and
anti-diabetic.

Clinical evidences
There are no clinical trials reported.

Safety
In the acute oral toxicity studies, the Lkb for

hydroalcoholic and acetoneextract were 928.4 mg/kg
whereas the LBo of dichloromethane extract of the
root was 2000 mg/kg.

Research gaps and recommendations

Further chromatographic isolation and spectroscopic
characterization on the phytoconstituents s
recommended. Furthermore, correlationbetween the
compounds and their pharmacological properties
should be carried out.
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Rhamnus prinoides L'Hér.

Local and common names: O&Gesho (Amh,
Tig); GeeshoqOro); O éGishe(Gur); O EGeshu (Age);
African Dogwood, Shinyleaf, Glossyleaf (Eng)

Voucher number and identification
GAO060/AHRI/2025

Synonyms: R.prinoideshaseight known synonyms,
of which R. prinoidesvar. acuminata, R. prinoidesvar.
obtusifolia and R. paucifloraare the later published
names

Varieties recorded in Ethiopia : There are no
formally recognized infraspecific taxa or varieties of
R.prinoides

Family : Rhamnaceae

Botanical and habitat description

R.prinoidesis a shrub or tree that commonly grows to
about 6-8 m in height. It has smooth, shiny, dark
green leaves that remain on the plant throughout the
year. The leaves are arranged alternately along the
branches and are simple in shape, usually oval to
slightly elongated, and are about 240 cm long and
1.5-5 cm wide. Young leaves are light green, while
mature leaves are dark greerand glossyon the upper
side and duller underneath. The leaf edges are finely
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toothed, and the leaf stalks are short. Flowers
yellowish green, solitary or in 25 flowered axillary
fascicles. Each flower has five small sepals, and petals
are either very small or completely absent. The fruit
is small, round, and berrylike, about 58 mm in
diameter, and is shiny red when young, and becomes
dark red to almost black when fully mature. In
Ethiopia, R. prinoidesis widely cultivated, especially
in the highlands, at altitudes ranging from about
1400-3200 masl.

Conservation status

According to IUCN Red ListR. prinoidess classified
as Least Concern, meaning that the species is
currently stable and has a widely spread population
and thus is not at significant risk of extinction.

Propagation methods

Propagation ofR. prinoideds easily achieved through
the production of seedlings from seeds. Two
alternative propagation methods for R. prinoides
include direct seeding and mass germination in
flower pots.

Cultivation in botanic garden

The species was planted at AHRALERT botanic
garden in June 2024 from seedlings obtained from
the Gullele Botanic Garden (Accession number 0087).
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Ethnomedicinal uses

R. prinoidesis a welkknown medicinal plant in the
country as it is widely used to human and animal
illnesses.The leaves are burned in an oven, crushed,
combined with butter, and applied topically to the
skin to treat tinea capitis, itching, and skin rashes.
The leaves are boiled in water and the resulting
solution is used as gargle to rinse the throat-resh
leaves are also rubbed directly onto infected skin to
treat infections. The crushed leaves are combined
with pure butter and applied as a dressing to the
eczemaaffected areas. Crushed and powdered leaves
are combined with butter and applied as a cream to
wounds to treat scabies. Chopped leaves are
combined with a little water, filtered, and then taken
orally to treat intestinal parasites and animal
diarrhea. The powdered seeds are also used to treat
ringworm. Beyond medicinal use, the leaves and
stems of R. prinoidesare used in Ethiopia to add
flavour in the preparation of traditional alcoholic
beverages such a3ellaand Tej. The leaves and stems
of the plant also serve as a commercial hoppiragent
in the brewery industry that can be used as an
alternative substitute of hop.

Major phytoconstituents

Emodin, emodinanthrone, physcion, emodinbianthrone,
chrysophanol, and musizin are among the identified
anthraquinones. Emodin is present in the fruits, leaves,
and stems, while emodinanthrone occurs in the leaves,
stems, and fruits. Physcionis also distributed across
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these parts, and emodinbianthrone is mainly found in

the leaves and roots part of the plant.

Pharmacological and safety evidences
Preclinical evidences

Antimicrobial effect : The methanol and chloroform
leaf extracts of R. prinoides showed moderate
antibacterial activity against important human
pathogens such as S. aureus S. pyogenes S.
pneumoniae, with additional evidence of biofilm
inhibition in selected bacterial strains. The plant also
exhibited antimalarial activity against both
chloroquine-sensitive  and  chloroquineresistant
Plasmodiumfalciparum strains. Furthermore, leaf and
root bark extracts showed chemesuppressive effects
against chloroquine-resistant, blood-stage
Plasmodiuminfection in animal models.

Wound healing effect: In vivo animal studies
revealedthat the hydroalcoholic extracts of the leaves
of R. prinoides exhibit significant wound-healing
activity, as evidenced by accelerated wound
contraction and a reduced epithelialization period.

Other pharmacological effects : Antioxidant, anti-
inflammatory, insecticide, cardioprotective, anti-
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atherosclerotic, cytotoxic and antimutagenic effects
were reported from different parts of R. prinoides.

Clinical evidences
Noclinical trials reported.

Safety

s o~ £ oA~

prinoidesis greater than 5000 mg/kg body weight.

-7 OAT GAOh OAPAAOGAA AT OAO 1T & ¢
show overt sign of toxicity.

Research gaps and recommendations

The standardization of the phytochemicals needs to

be done Further in vivo studies on the extracts and

isolated compounds ofR.prinoidesare needed, along

with clinical investigations, to support the
development of potential drug candidate molecules.
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Rumexabyssinicus Jacq.

Local and common names:~ H~ hMegmeqo
(Amh'l Gur); Momokkoo, Dhagaaofolaa(Oro);” k = h
Megmoqo (Tig); Spinach Rhubarb (Eng

Voucher number and identification
GAO069/AHRI/2025

Synonyms: H.abyssinicais known by 12 synonyms,
among which Acetosa abyssinica, R. abyssinioes.
calystegiifoliusand R. abyssinicusar. retrorsilobatus
are the later published names

Varieties recorded in Ethiopia : There are no
recognizedinfraspecific taxa or registered varieties of
this species in Ethiopia.

Family : Polygonaceae

Botanical and habitat distribution

R. abyssinicus perennial herb that can grow up to 3

4 m in height, and has a fleshy rhizome. Its stem is
green or reddishgreen hairless, hollow, ribbed,
cylindrical, furrowed and smooth. The stem can reach
up to 3 cm in diameter. Ochreae (dry sheath) are
funnel-shaped,brownish, and easily torn. Leaveshave
petioles often as long as the blades; the blades are
thin and hastate (narrow triangular in shape), with
basal leaves reachingip to 25 x 20 cm and displaying
palmate venation, while stem leaves are much
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smaller. The inflorescence forms a large, richly
branched panicle up to 40 cm long. Flowers occur in
clusters on slender pedicels up to 5 mm long. The
outer tepals are about 1.5 mm long, brown,
membranous, persistent, and reflexed in fruit. The
inner tepals are cordate (heartshaped), X1.5 mm
long during flowering enlarging up to 6 mm in fruit,
and are greenwith red margins and distinct reticulate
veins, turning red-brown when mature. The nut
measures ¥4 mm in length, sharply trigonous, and
dark brown. In Ethiopia, it is widely distributed
across the country at altitudes of 12068300 masl.

Conservation status

R. abyssinicuss not currently included in the IUCN
Red List. However, POWO reports that the species is
not threatened, which broadly corresponds to the
IUCN category of Least Concern.

Propagation method

R. abyssinicuss commonly propagated by its seeds.
Once the seedlings are large enough to handle, they
can be transplanted into individual pots. When they
are well established, they can be planted out in the
field. The species can also be propagated vegetatively
through root cuttings, a method used when for rapid
multiplication required or when seed availability and
germination is limited.
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Cultivation in botanic garden

The plant was establishedin the AHRFALERTbotanic
garden in October 2024 using a whole plant collected
from the former mini medicinal plant garden at the
Ethiopian Public Health Institute (Accession number
0091).

Ethnomedicinal uses

In Ethiopia, the roots are predominantly employed
for treating gonorrhea, tuberculosis, hepatitis, and
gastrointestinal disorders. The leavesand aerial parts
are also used to treat conditions such as scabies,
malaria, hypertension, diabetes mellitus, skin
infections, and eye problems. In veterinary medicine,
the plant is used to treat livestock diseases such as
scabies and blackleg. Beyond its medicinal value, the
young shoots and tubers of the plant have food and
cosmetic (used to paint the feet, nails, palms of the
hands, and different materials) values, respectively.
The roots are also used as a condiment in butter
when processing butter by boiling, as they impart
colour, flavour and taste to it.

Major phytoconstituents

Emodin, chrysophanol, physicon, helminthosporin,
emodic  acid, emodin8-O -D-glucopyranoside,
physicon-8-O -Dglucopyranoside, and 6-
hydroxyemodin are among the major compounds
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reported from the rhizome, root, andtuber parts of R
abyssinicus It also contains flavanols (epicatechin,
epicatechin-3-O-gallate, and epicatechirm3-O-
(4nmethyl) gallate), and terpenes (betulone).

Pharmacological and safety evidences
Preclinical evidences

Antimicrobial effect: Various solvent extracts ofR.
abyssinicugoots and rhizomes exhibited pronounced
antibacterial activity against Staphylococcus aureys
Streptococcus pneumoniae Escherichia coli and
Pseudomonas  aeruginosa Similarly, isolated
compounds, such as emodin, produced zones of
inhibition comparable to those of the standard
antibiotic gentamicin. With respect to antifungal
activity, methanolic leaf extracts demonstrated
inhibitory effects against Candida albicans and
Trichophytonmentagrophytes Antiviral investigations
revealed that methanolic root extracts exerted
inhibitory activity against Coxsackie virus B3 and
Influenza A virus. Additionally, methanol rhizome
extracts showed in vitro inhibitory effects against
Trypanosoma brucecells.

Anti-diabetic effect: The hydromethanolic crude root
extract of R. abyssinicusdemonstrated significant
glucoselowering effects in both normoglycemic and
streptozotocin-induced diabetic mice, in a dose- and
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time-dependent manner. In addition, isolated

AT i T O1T A0 xAOA O#lcosidaseCahd ET EE A
]-amylase, key enzymes involved in carbohydrate

digestion, while the combination of isolated
compounds epicatechin and rutin  exhibited
pronounced antihyperglycemic activity.

Anti-in mmatory effect: Methanol extracts of R.
abyssinicus roots and rhizomes demonstrated
significant anti-inflammatory activity in both in vitro
cyclooxygenase (COX) inhibition and in vivo
carrageenaninduced rat paw edema models.
Numerous compounds isolated from this plant have
also shown promising anttinflammatory effects. For
instance, epicatechin reduces dieinduced human G
reactive protein and inhibits NF{ "in vivo.

Wound healing effect: In animal models, wound
treated with 5% and 10% (w/w) hydroalcoholic

extract ointment of the plant exhibited significant
wound healing activity in incision and excision
models, as evidenced by increased wound
contraction, shorter epithelization time, higher tissue
breaking strength and increased hydroxyproline
content.

Other pharmacological effects: Cytotoxic effect,

anti-! 1 UEAEI AOG O AAOEOEOUN EAD
neuroprotective properties, and antioxidant potential.
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Clinical evidences
There are no reported clinical trials

Safety

The acute oral toxicity evaluation of methanolic
rhizome extracts of R. abyssinicusn female Swiss
mice revealed no mortality at a dose of 2000 mg/kg,
OO0CCAOOEI ¢ OEAO OEA |, $4¢
contrast, subacute administration at doses of 1000
and 1500 mg/kg body weight induced notable gross
and histopathological alterations in the liver, kidney,
lung, and small intestinal tissues.

Research gaps and recommendations

The standardization of the phytochemicals has not
been done so far. Pharmacological studies remain
largely preclinical, with no clinical trials to validate
efficacy or safety in humans. Additionally,
toxicological data are mainly limited to acuteand sub-
acute studies, with minimal information on chronic,
reproductive, or genotoxic effects. Additionally, there
are no registered pharmaceutical products derived
from the plant. Therefore, future research should
prioritize standardization of extracts, advanced
toxicological and pharmacokinetic evaluations, and
well-designed clinical trials to establish therapeutic
efficacy and safety.
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Ruta chalepensisL.

Local and common names: v S u €~ T'iena-
addam (Amh); Cilaatama,Ciiraakoota (Oro),y Su é~
Ch'enaaddam (Tig); Rue, Herb of grace, Fringed rue
(Eng)

Voucher number and identification
GAO063/AHRI/2025

Synonyms: R. chalepensisis known by four
synonyms, among which R. chalepensissubsp.
latifolia, R. chalepensigar. latifolia and R. latifoliaare
the later published names.

Varieties recorded in Ethiopia: There are no
recognizedinfraspecific taxa or registered varieties of
this species in Ethiopia.

Family : Rutaceae

Botanical and habitat distribution

R. chalepensisis a bluegreen strongly aromatic
perennial subshrub that can grow up to 1 m tall. The
lower part of the stem is somewhat woody, while the
upper stem remains herbaceous. The leaves are
arranged alternately along the stem and are divided
into many narrow, delicate segments, givinghe plant

a fine feathery appearance. The plant produces small
yellow flowers at the tip of the brunches,eachwith 4-
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5 petals that have slightly fringed or finely toothed
edges. The fruit is small, lobbed capsulethat opensat
the top when mature and contains severalsmall black
seeds.R. chalepensis widely grown in the Ethiopian
highlands, particularly in areas above 1500 meters
above sea level, where it is commonly cultivated for
its aroma and traditional uses.

Conservation status

R. chalepensiss not currently included in the IUCN
Red List, although POWO reports that the species is
not threatened, which broadly corresponds to the
IUCN category of Least Concern. The species is
commonly cultivated in homegardensfor various uses

in Ethiopia, a practice that contributes to its
continued conservation (Accession number 0094).

Propagation methods

R. chalepensigan be propagated from seeds, stem
cuttings or by splitting older plants. Seeds should be
sown in well-drained soil and kept moist until
germination. Stem cuttings taken from healthy plants
root readily, and older plants can carefully divided to
produce new individuals. This species is adaptable
and grows in awide range of soils, provided the soil is
not waterlogged, which can damage the roots and
inhibit growth.
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Ethnomedicinal uses

R. chalepensidias been widely used in traditional
medicine in Ethiopia. The root is utilized to treat
leishmaniasis by grounding into powder, and then
mixed with black teff dough to create a paste for
topical application on affected areas until recovery.
The cooled decoction obtained from boiling the dry
and fresh leaves is taken orally to treat malaria.
Diarrhea s treated by chewing a fresh leaf mixed with
salt, while common cold symptoms are relieved by
inhaling the vapour of crushed fresh leaves through
the nose.In veterinary practices,coccidiosisin hensis
treated by crushing the bark and leaves ofR.
chalepensisvith the root of Justicia schimperianand
mixing the paste with injera before feeding it to the
birds. Additionally, for cough,Cussonia ostiniis used
to pound R. chalepensideaves, and the resulting
mixture is alsoconsumedwith injera. R.chalepensiss
commonly cultivated in most households in Ethiopia
for its use in culinary and medicinal uses. Its local
name (T'ienaaddam) reflects its medicinal
significance.

Major phytoconstituents

The essential oil of R. chalepensiscontains 2

undecanone, 2nonanone, 2dodecanone, inonene,
1 -phellandrene, and 2methyl-octyl acetate as major
constituents. In addition, the aerialpart of the plant is
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rich in xanthotoxin, psoralen, rutin, hesperidin

myricetin, rutin, and isorhamnetin. In addition,

alkaloids such as dictamnine, pteleine, skimmianine,
rutacridone, isogravacridonechlorine, maculosidine,
graveoline, and graveolinine are also reported from
the plant.

Pharmacology and safety evidences
Pharmacological evidences

Antimicrobial effect : In disc diffusion and broth
dilution assaysethanol extracts of the aerial parts of
R. chalepensisdemonstrated strong antibacterial
activity against Proteus penneriand Staphylococcus
aureus as well as antifungal activity against common
fungi, including Candida albicans In addition, the
ethanolic extract of dried leaves exhibited dose
dependent in vivo antimalarial activity against
Plasmodium berghein animal models.

Antidiabetic effect: Leaf infusion extracts of R.
chalepensisdemonstrated concentratiornrdependent
ET EEAEOEI DI A GR-gludokidase jenzymes
and also exhibited insulinomimetic activity.
Antidiarrheal effect : The 80% methanol leaf extract
of R. chalepensishowed significant, dosedependent
antidiarrheal activity in a castor oilzinduced diarrhea
model in mice. Doses of 200 and 400 mg/kg
effectively delayed diarrhea onset and reduced both
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defecation frequency and fecal output, comparable to
the standard drug loperamide.

Others pharmacological effects: Anthelminthic,
antioxidant, anticoagulation, anticonvulsant,
cytotoxic, anti-hypertensive, antrinflammatory.

Clinical evidence
There are no clinical trials reports sofar.

Safety

Oral administration of the crude ethanolic extract of

R. chalepensisto mice elicited signs of toxicity,
including lacrimation, reduced appetite, and
depressive behavior, at a dose of 3000 mg/kg,
although no mortality was observed at this dose.

Research gaps and recommendations

In addition to standardizing the plant, additional
isolation and characterisation of the
phytoconstituents from different plant portions

should be carried out. Correlation study between the
phytoconstituents and their  pharmacological
properties should be carried out.
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