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Abstract

Background

Ankober District has long been inhabited by people who have a long draditi using
medicinal plants to treat human ailments. Overexploitation of nmedipiants coupled wit
an ever-increasing population growth, deforestation and agriculturaéigoahsion threatens
plants in the area. Hence, this study aimed at documenting angiagahe plant-basgd
ethnomedicinal knowledge of the people in order to preserve the dwindlingenous
knowledge.

=

Methods

Ethnobotanical data were collected using semi-structured intexvidacus group
discussions, participant observation and walk-in-the-woods. Quanti@peaches wele
used to determine Informant Consensus Factor (ICF) and Fidelsl ((FL) values,




Statistical tests were used to compare the indigenous knowledgedicimal plants amorJg
different informant categories.

Results

A total of 135 medicinal plant species belonging to 128 genera and 71dabtiamilies
were reported to treat human diseases in the District.lieandisteraceae (12 species, 9%)
and Fabaceae (10, 7.4%) were found to be best represented in thAbaneia44% of
preparations were reported to be obtained from roots. Significantedile (P < 0.05) was
observed on the mean number of medicinal plants reported by groupspohdents
compared within age, literacy level and experience paramediegeest ICF values wefre
recorded for gastro-intestinal & parasitic and dermatologisdase categories (0.70 each)
indicating best agreement among informants knowledge on medicinal pkedsto tregt
aliments in these categories. Highest fidelity level valuesewecorded foZehneria scabra
(95%) andHagenia abyssinicg93.75%) showing conformity of knowledge on species of
best healing potentialPodocarpus falcatusvas ranked first in a direct matrix ranking
exercise of multipurpose medicinal plantShe output of preference ranking exergise
indicated thaDlea europaeaubsp.cuspidatawas the most preferred species to treat atopic
eczema.

Conclusion

The study revealed that Ankober District is rich in medicinahpHdiversity and associated
indigenous knowledge. However, anthropogenic factors coupled with acaahuaatd very
poor conservation efforts threaten medicinal plant survival in tha. @eomoting a
complementaryn situ andex situconservation strategy for medicinal plants of the District is
highly recommended.
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Introduction

Knowledge on plant use is the result of many years of maniaatien and selection on the
most desirable, the most vigorous and the most successful plant greseatimmediate
environment at a given time [1]. The need for well-being of a sosean ultimate driver of
millennia old interaction and selection of most successful medligiaats and development
of indigenous knowledge associated with utilization of curative plaktsording to [2],
traditional knowledge on plant use will be lost in the absence of contincdtigral
interaction. Demographic, economic, socio-political, ecological,iceiggand cultural entities
existing in a community are key drivers of traditional knowleoiga given community [3].
Various ethnomedicinal investigations also show that traditional letugel on medicinal
plants varies depending on different factors including gender, age and oacypdi.

Traditional plant remedies are the most important source of #hgrep for nearly 80% of
the developing world population [7]. The same is true in Ethiopia wimedicinal plants



play a significant role in supporting the country’s primary heatthcystem [8,9]. About
95% of traditional medicine preparations in Ethiopia are mentioneddb gdant origin [10].
The deep-rooted culture of using medicinal plants in the countryhledpéople to be
acquainted with knowledge of medicinal properties of many plamet$ testreat human and
livestock ailments [11]. Although, ancient medico-religious pharmaaspef Ethiopian
medicinal plants written on parchments in the classical Gasguhge (now the working
language only in the Ethiopian Orthodox Tewahdo Church) have documenteof plaet
indigenous knowledge on utilization of medicinal plants most of the dausnaee lost due
to damage, theft and illegal selling to foreign plant collecfp2$. The country’s plant lore
has also received a lot of attention from many foreign tragedle evidenced by [13-16] who
documented Ethiopian medicinal plants originated from the then medico-religidingsvri

Although medicinal plants play a significant role in supporting thengmy healthcare in
Ethiopia, only a limited attempt has been done to scientificaljyloee, document and
promote the widely used medicinal plants and associated knowledaenidgrin the country.
Scientific investigation of millennia old community knowledge on plase is crucial to
define cultural identities of a particular community and understakd to their history, land
and plant use practices and traditional environmental philosophy [3,17]. oaddihelps

to design people centred natural resource management practice ighiciportant for

biodiversity conservation [18,19]. Investigating traditional knowledgenedicinal plant use
has also been used a basis for the discovery of new lead compoundeethaed for the
development of modern drugs [20].

The knowledge on traditional medicinal plants of Ethiopia which was |age@ for
millennia is now subjected to loss since it has mainly beendstordne memories of elderly
peoples and handed down mostly by word of mouth for successive gemerflil].
Moreover, deforestation, overexploitation, overgrazing, habitat loss and ddaégm
agricultural land expansion and acculturation continuously threat Ethiopaalitidnal
medicinal plants and linked knowledge [22]. Hence, it is a timelgawlr to investigate,
document and analyze traditional knowledge on medicinal plants and &ssdaiawledge
drivers, so that sound medicinal plant utilization and management cesactian be
maintained. Moreover, it provides the opportunity for recognition, promot@magement
and protection of indigenous knowledge of a community on medicinal plavitsigsart of a
nation’s heritage, beside calling policy makers, natural resournagess, stake holders and
cultural practitioners for conservation actions.

Recent publications on Ethiopian medicinal plants including those by [21,23t8F]pt to
address traditional uses of medicinal plants and associated knowledge in gonaé gnaups
but are insignificant when compared to the 85 diverse ethnolingu@tienanities in the
country, most of them largely unexplored. Hence, the present resears to fill this gap by
documenting the wealth of indigenous knowledge and understanding the corregpondi
drivers of this knowledge related to utilization, management and cotisared medicinal
plants used to treat human ailments in Ankober District, north Shewe, Zthiopia which
has never been explored for its ethnomedicinal wealth. The stsolyaehs to identify and
document marketable medicinal plants of the District to idertigynhoney-making potential
of medicinal plants in the area. In addition, the study aims éctsehndidate medicinal plant
species of high informants’ consensus value for phytochemical anthg@t@ogical analyses
in our subsequent studies.



Materials and methods

Study area and ethnographic background

This study was conducted in Ankober Distrcit, located in north Shewe H6f Amhara
National Regional State in north-central Ethiopia (Figure 1). Dis&rict is perched on the
eastern escarpment of the Ethiopian highlands and situated 172 km niditioAbaba, the
Ethiopian capital, and 42 km to the east of Debre Berhan town (the SbeWwa Zone
capital) at § 22’ - & 45’ N and 038 40’ - 039 53’ E. Ankober District is bordered in the
north by Tarmaber, south by Asagirt and west by Basonaworatréci3 of Amhara Region.
The eastern part share its border with Gachine SpecialdDistrthe Afar Region [36]. The
elevation of Ankober District ranges from 1300 m asl near AddimAdeea to 3700 m asl at
Kundi mountain. The main administrative centre of the District ogated at
Gorabela/Ankober town that has historical significance as it deen the seat of the
Ethiopian emperors from 1270 for centuries [36].

Figure 1 Map of the study area.

The indigenous people inhabiting the area belong to the Amhara etbnojo. gihey speak
Ambharic language, the national language of Ethiopia. The Districahatal population of
83,260 (42,180 men and 41,080 women) of whom only 6,272 (7.5%) are urban inhabitants
[37]. Ankober has a population density of 113.72 individual$/kmhich is slightly less than

the north Shewa Zone average of 115.3 persodsj&i. About 92.52% of the people in
Ankober belong to the Ethiopian Orthodox Tewahdo Christianity and 7.41% are Muslims.

The District has long been inhabited by people who have a longdradftusing plants and
much of the land has now been converted in to cropland including thestesy slopes
where cultivation is being undertaken by terracing the cliffse of plants by people
continued over generations to the present time and circumstantiahevideggests that the
main sources of plants for traditional medicine are the remaiwirggtf patches, cultivated
land and field margins. The District includes Wof Washa, DenselL&mdarefia natural
forests. It is characterised by cold temperatures for ofdke year. Its annual rainfall ranges
from 1000 to 1400 mm [37]. Forests in Ankober District are amonggic¢hest biodiversity
areas in the highlands of Ethiopia housing economically importaatsiecies including
Hagenia abyssinicgBruce) J.F. Gmel.Olea europaed.. subsp.cuspidata(Wall. ex G.
Don), Juniperus procerd.., Podocarpus falcatu§Thunb.) Mirb. andNuxia congest&. Br.
ex Fresen [38]. They are also home to very diverse wildlife amtdspiecies including the
red-listed endemic bird speci8srinus ankoberensj39].

Informant selection

The ethnomedicinal survey involved a total of 352 informants (235 mald Bhdemale)
from all 22 kebeles (lowest administrative units in Ethiopia) of Ankdbstrict. Systematic
random and purposive sampling methods were employed to selectergptave general
informants and knowledgeable traditional herbalists following thehmast described by
[26,33]. Informants’ ages ranged from 20-89 years old (122 were between 20-8asvher
230 were> 40 years old). Nominations on traditional herbalists to participatkey
respondents were collected from elderly people in the study kedradessed to identify 88
key informants (68 men and 20 women) among the inhabitants, wheresal geformants



were sampled during random visits made to houses in the study keloébemed consent
was obtained before the start of interviews from each geméoahiant and traditional healer
who participated in this study.

Data collection

The ethnobotanical survey was carried out in five different figdd imade between 25 June
2009 and 7 May 2011. Data were collected in different seasons aplmykears with the
objective of addressing all kebeles in the District and colledliffgrent plant specimens
during flowering seasons [26,33]. Market survey and checking rélabf informants’
medicinal plant use information were conducted between 29 December926&bruary
2013.

Ethnobotanical data were collected in very close interaction wfthrmants using semi-
structured interviews, focus group discussions, participant observatiorwaken-the-
woods [40,41]. Interviews were conducted in Amharic language and run indepgrident
each informant. Interviews addressed issues regarding the namsexadeyel of education,
occupation, religion, and ethnicity of informants. Moreover, informargseevasked about
local names of medicinal plants used, ailments treated, habitae adpecies, distance to
gathering sites, seasonality of species, marketabilitypeties, degree of management
(wild/cultivated), abundance, parts used, condition of plant part used diiedh/ other
ingredients or additives (if any), methods of remedy preparatiangdye preservation
(storage), dosage prescriptions, routes of remedy administratioreaié@adverse effects of
remedies, use of antidotes for adverse effects, taboos/beleisdréd collection and use of
plants, source of knowledge, method of indigenous knowledge transfer, numjsar®fof
service as traditional healer, income earned per patientdraather uses of medicinal plant
species, existing threats and traditional conservation practi@esy] following the methods
from [40-43]. All semi-structured interviews were followed by ipeedent walk-in-the-
woods which gave an opportunity for more discussion with the informanthangractical
identification of traditionally used medicinal plants in the ndtarevironment. This method
was combined with the participant observation practice through waligble information
was obtained on the how of collection and preparation of speaifiedi@l parts [40,42]. In
addition, focus group discussions were also designed so as to gaim foftheation on
medicinal plants knowledge of the community and prove the reliabflitgeodata collected
through semi-structured interviews [41].

Data on use diversity of multipurpose medicinal plants were eealuat a direct matrix
ranking exercises as described in Cotton [40] that involved fifteannten and five women)
key informants. Participants for this exercise were safetiased on their long years of
experience as traditional herbal medicine practitioners in thgi@ias described in Yineger
et al. [33]. The same key informants also participated in a prefemramééng exercise in the
manner recommended by Martin [41] to identify the most preferrediesp for treating the
most commonly reported dermatological disease in the area.

A market survey of medicinal plants of the District was coretiett six major markets i.e.,
namely, Gorebella, Aliyuamba, Gorgo, Haramba, Derefo, and Zego. Bli&jlaprice and
unit of measurement of each marketable medicinal plant was docuhamtenalysed so as
to identify extent of use and income generating potential of the respective migulais.



Interviews and discussions were all followed by voucher specimécoh that was held
with the help of traditional healers and local field assisté®pgcimens were air-dried,
numbered, labelled, pressed, heater-dried, deep-freezed, identifiedepodited at the
National Herbarium (ETH) in Addis Ababa University. Identifioatiof specimens was
performed both in the field and later at ETH using taxonomic kegdlaras [44-51] and by
comparison with authenticated herbarium specimens.

Data analysis

Data on informants’ backgrounds and medicinal plants used in Ankoberentgred in an
Excel spreadsheet software (Microsoft corporation, 2007) and orgafosestatistical
analysis. Traditional knowledge dynamics on use of medicinal planteem and women,
young to middle aged (23—-39 years) and elderly (40-89 years);dit@@amnpleted at least
primary education) and illiterate; knowledgeable (key) andlI¢eacountered randomly)
informants as well as those living near health centtégsKm from health centres) and far (>
5 km distance from health centres) was compared using t-tesinanday ANOVA at 95%
confidence level between means following [33] using KyPlot 5.0 softwaescriptive
statistics were also applied to identify the number and perceofagpecies, genera and
families of medicinal plants used, their growth forms, proportionsaals harvested, modes
of remedy preparation and routes of administration in the same masdescribed by [26].
Values or scores given by key informants on use-preference arsefativersity of medicinal
plants were added and ranked to get the output of preference rankingrectdnhtrix
ranking exercises, respectively, following [41,42].

Informant consensus factor (ICF) was computed after the repwaditional remedies and
corresponding diseases were grouped into 12 categories. ICF wasodiyz computing
number of use citations in each disease categqfyrfinus the number of times a species
used (g, divided by the number of use citations in each category minus one [52].

ICF = nyr- Ny Nyr1

The relative healing potential of each reported medicinal plak against human ailments
was evaluated using the fidelity level (FL) index [42] giverFhy= Ip/lu X 100, where Ip is
the number of informants who independently cited the importance of &sgecitreating a
particular disease and lu the total number of informants who repbagaant for any given
disease.

Results

Diversity of reported medicinal plants

A total of 135 medicinal plant species belonging to 128 genera and 71cdabtiamilies
consisting of 68 angiosperms, 2 gymnosperms and 1 fern were reportes used for
treating human ailments in Ankober District (Additional file 1). Tamily Asteraceae was
represented by the highest number of species (12 species, ¥)etblby Fabaceae (10,
7.4%), Solanaceae (7, 5.2%), Lamiaceae (6, 4%), Cucurbitaceae, Ranumlcudacea
Rosaceae (4 species each, 3%). Eight of the reported families Acanthaceae,
Asclepiadaceae, Celasteraceae, Myrsinaceae, Oleaceae, cdagbia Rutaceae and
Euphorbiaceae were represented by three species each, wiaendees Amaranthaceae,



Apiaceae, Apocynaceae, Boraginaceae, Polygonaceae, Sapindacepbul8caceae and
Urticaceae were represented by 2 species each. Each efithming 48 families had single
species representation. Thus, 32% of families were representaedrbythan one medicinal
plant species. Identified growth forms of medicinal plants indic#tat herbs (51 species;
38%) were dominant than shrubs (43; 32%) or trees (32; 24%) and cli@b&e%). About
5% (7 species) of medicinal plants of Ankober are found endemitiopia (Additional file
1).

Indigenous knowledge of the community

Although more number of medicinal plants were reported by men than ribpsded by
women, the difference was not significant (P >0.05) when the avatagker of medicinal
plants reported by each group was compared. However, there siasfeeant difference (P

< 0.05) in the number of medicinal plants reported by senior membtre cbmmunity (40—

80 years old) and young to middle aged members (20-39 years oldnpfeiepants and
general informants, illiterate and literate informantalf€ 1). More number of medicinal
plants were reported by elderly 40 years old) and key informants than young and general
informants. There was no significant difference observed in the nuohleedicinal plants
listed by informants living around & km) health centres and those living relatively far away
(>5 km) from the health centres.

Table 1 Statistical test of significance, t-test, on average number of reportedadicinal
plants among different informant groups in Ankober District

Parameters Informant groups N Average + SD t -value** p —value

Gender Male 235 4.23+0.13 1.61 0.1075
Female 117 3.85+0.19

Age Young members 122 2.59 +0.08 -11.65 0.0001*
Senior members 230 4.90+£0.13

Literacy level llliterate 85 473+0.11 -11.90 ooa*
Literate 267 2.12+0.10

Distance from health centres Proximity to healthtiee 80 422 +0.22 0.57 0.5681
Far away from health centre 272 4.07 +0.12

Experience (Informant category)  Key/knowledgeable 8 8 6.94+0.16 23.88 0.0001*
General informant 264 3.16 £+ 0.07

*Significant difference (p < 0.05); ** t(0.05) (two tailed), df = 350, N number of
respondents.

Disease types and treatment methods

About 69 disease types were reported in Ankober District for wingchitional healers were
visited at least once (Additional file 1). Constipation, diarrha@htaeniasis were the most
commonly reported health problems under the gastro-intestinal elisaéesgory, whereas
atopic eczema was most frequently reported under the dermatological disegse

Visual inspection and interview were the commonly reported diagnustisods prior to any
herbal medicine prescription in the society. Depending on typespirted ailments,
traditional healers diagnose patients with an interview for symgtfollowed by visual
inspection of eyes, skin colour, tongue, throat, status of sores, bleéafiections and
sensing body temperature of their patients with their bare hBatlents with skin infections
were reported to be treated by rubbing and pasting herbal atieparwhereas those with
sores were treated by chewing the part of the medicinal plahtspitting the juice on the



sore. For internal ailments, herbal preparations were maielscpbed to be administered
orally whereas for a general malaise steam bath and vapouatiohawvere commonly
reported.

Plant parts used for remedy preparation

Despite mentioning different plant parts used for remedy prepayrahe majority (44%) of
preparations were from root parts alone followed by leaves (16%¢ aind mixtures of roots
and leaves (11%) (Figure 2). Plants in which roots (82 species, éititg@aves (48 species,
36%) are utilized as medicine either as sole or mixed wilkeroplant parts were most
frequent in the medicinal flora of the District. Freshly ham@splant parts were the
dominant ones (69.9%) used in remedy preparation whereas dried pegtsisee least
(2.73%); the remaining 27.4% of remedies were reported to be preparefobottiried or
fresh parts of medicinal plant species.

Figure 2 Plant parts used for remedy preparation in Ankober District.

Modes of remedy preparation and application

Traditional healers in the study area reported that they followous ways of remedy
preparation and this depends, according to their explanations, on thef tgpment. The
major modes of remedy preparation list were decoction (36.47%pcérqg juice, oil or
latex from the plant (18.54%) and pounding and homogenizing plant parts (14%) (Figure 3).

Figure 3 Modes of remedy preparation and application in Ankober District.

Routes of administration

Medicinal plant preparations were administered through differeneso@ral application
(181 preparations, 55.01%) was the best represented and most conusexilyoute of
administration followed by topical or dermal application (81 prdpmars, 25%). The
remaining remedies were reported to be administered through @Esgbreparations,
12.76%); auricular (12 preparations, 3.64%); anal (8 preparations, 2.43%)ical ¢pt
preparations, 1.51%) routes depending on the type of ailment repoyrtdte respective
patients.

Dosages and antidotes

Most medicinal plants prescribed and given to patients are appliedutvany standardised
doses. However, approximate dosages (although no fixed standar@syeperted to be
determined based on age, sex and physical appearance of patigntslosal healers. Some
medicinal plant preparations were mentioned to be measured in arpalllocally called

YEBUNA SINI referring to traditional cups used for drinking fe&f or plastic jugs, while
others were measured as handful, spoonful or size of a finger. Quifkeghoney, yoghurt,

butter and dissolved powder of roasted barley, locally known asSB8E8ere commonly

reported antidotes for herbal preparations with adverse side effects.



Marketability of medicinal plants

Out of the 25 (19%) species reported as marketable, only fiveespeei, Echinops
kebericho Mesfin, Embelia schimperivVatke, Hagenia abyssinica(Bruce) J.F. Gmel.,
Withania somnifergL.) Dun. in DC. andsilene macrosoleA. Rich. were found on markets
being sold and purchased entirely for the purposes of their medampdications. The
remaining reportedly marketable medicinal plants were mainty feoltheir non-medicinal
uses but occasionally applied as medicine when the need ditieeaverage price of a cup
(YEBUNA SINI) of Embelia schimperifruits at Aliuamba, Derefo, Gorebella, Gorgo,
Haramba and Zego local markets was 5.50 Eth Birr (0.3 USD), whiereasbounch #250-
325 gm) of the root material &chinops keberichandSilene macrosoleit was 4 Birr (0.21
USD); and the price was 3.50 Birr (0.2 USD) for a similar bunchvahania somnifera
roots. A jug ofHagenia abyssinicanflorescence was sold for 4 Birr (0.21 USD).

Efficacy of medicinal plants

About twelve disease categories were identified from thé abtaé4 various human ailments
reported in the District. Amongst these, the categories wihhighest ICF values were
gastro-intestinal & parasitic and dermatological diseases €a@B) which were followed by
respiratory (0.65); and oral, dental and pharyngeal diseases (0.6% ¢)aHighest plant

use citation (19.75%) was found for gastrointestinal and parasiticsdsdallowed by

dermatological diseases (12.46%).

Table 2ICF values of traditional medicinal plants for treating human ailments n
Ankober

No Disease category Species % all species  Use citations % all use citations ICF

1 Gastro-intestinal and parasitic 20 14.81 65 19.75 0.70

2 Dermatological 13 9.62 41 12.46 0.70
3 Respiratory 7 5.18 18 5.47 0.65
4 Oral, dental and pharyngeal 6 4.44 14 4.25 0.62
5 Sensorial 8 5.92 17 5.16 0.56
6 Urogenital and venereal 15 11.11 30 9.11 0.52
7 Febrile 11 8.14 21 6.38 0.5

8 External injuries, bleeding and snake bite 13 29.6 19 5.77 0.33

9 Musculoskeletal and nervous system 21 15.55 28 51 8. 0.26

10 Blood and lymphatic system 18 13.33 24 7.29 0.26
11 Evil spirit 21 15.55 22 6.68 0.05
12 Others 29 21.48 31 9.42 0.06

Relative healing potential of medicinal plants

Highest fidelity level (95%) was recorded fdehneria scabrgLinn.f.) Sond. followed by
Hagenia abyssinicéBruce) J.F. Gmel. (93.75%Qpcimum lamiifoliumHochst. (93.33%) and
Thalyctrum rhynchocarpuill. & Rich. (91.6%) (Table 3). The recorded highest fidelity
level values ofZehneria scabraand Ocimum lamiifoliumwere both obtained under the
febrile therapeutic category. In contrast, the highest fiddiwyel values ofHagenia
abyssinicaand Thalictrum rhynchocarpumwvere both found from gastro-intestinal and
parasitic disease categories.



Table 3Fidelity Level value of medicinal plants commonly reported against a given

ailment category

No Medicinal plant Therapeutic category Ip lu FL Value (%)
1 Zehneria scabrdLinn.f.) Sond. Febrile 19 20 95

2 Hagenia abyssinicéBruce) J.F. Gmel. Gastro-intestinal and parasitic 15 16 93.75

3 Ocimum lamiifoliunmHochst. Febrile 14 15 93.33
4 Thalictrum rhynchocarpurill. & Rich. Gastro-intestinal and parasitic 22 42 916

5 Echinops keberichMesfin Evil spirit 17 19 89.47
6 Croton macrostachyuBel. Dermatological 23 26 88.46
7 Embelia schimpe/atke Gastro-intestinal and parasitic 14 16 87.5
8 Cyatula cylindericaMoq. External injuries, bleeding and snake bite 11 13 84.6

9 Jasminum abyssinicuhtochst. Gastro-intestinal and parasitic 10 13 Z6.9
10 Olea europaed.. subspcuspidata(Wall. ex G. Don) Dermatological 15 18 83.33
11 Asparagus africanukam. Urogenital and venereal 7 10 70

Use diversity of medicinal plants

The output of the direct matrix ranking (DMR) exercise on tenipurftiose medicinal plants
enabled to identify which of the multipurpose plants is most under peessthe area and
the corresponding factors that threaten the plant. Accordifgidocarpus falcatusvas
ranked first (most threatened) followed B¥ea europaeasubsp.cuspidataand Ekebergia
capensiqTable 4). Results also indicated that those multipurpose mddatam species are
currently exploited more for construction, firewood and lumbering pespdsan for their

medicinal role.



Table 4 Average DMR score of fifteen key informants for ten medicinal plantsggecies with additional uses besides medicinal value

Use diversity B.abyssinica C.africana  C.macrostachyus D.torrida E.capensis E.globulus J.procera Olea europaea subsp.cuspidata  P.falcatus  P.africana  Total Rank
Agricultural tool 3 1 2 4 4 2 1 3 5 3 28 5
Construction 2 4 2 4 4 5 5 5 5 5 41 1
Lumbering 2 2 2 4 5 1 4 4 5 5 34 3
Firewood 4 3 4 5 4 5 4 5 3 3 40 2
Charcoal 2 3 1 3 3 0 3 3 4 1 23 6
Medicine 4 2 5 2 3 5 3 4 3 2 33 4
Total 17 15 16 22 23 18 20 24 25 19

Rank 8 10 9 4 3 7 5 2 1 6

Based on use criteria (5 = best; 4 = very good; 3 = good;2 = less used; 1 = least uset@andl0e).



Preference ranking

A preference ranking exercise with 15 key informants on mediciaatpthat were reported
to be used against atopic eczema, the most frequently reportesedis¢he dermatological
disease category, showed ti@ea europaeasubsp.cuspidata, Allium sativurand Datura
stramoniumwere the most preferred species to treat the reported disease (Table 5).

Table 5Preference ranking of medicinal plants reported for treating atopiceczema

Medicinal plants for atopic eczema Informants labelled Ato O
A B C D EF GH I J K L M N O Totalscore Rank

Allium sativumL. 6 5 6 7 4 4 5 6 7 6 4 5 4 5 7 81 2
Asparagus africanukam. 12 3 2 1 3 1 2 1 7 3 1 1 7 1 36 6
Clematis hirsutePerr. & Guill. 34 2 1 2 1 3 3 2 1 1 2 3 2 2 32 7
Croton macrostachyuBel. 4 3 4 5 7 5 4 4 3 4 7 3 5 6 3 67 4
Datura stramoniunt. 5 7 5 3 6 7 6 5 6 3 5 4 6 3 5 76 3
Olea europaed.. subspcuspidata(Wall. ex G. Don) 76 7 6 5 6 7 7 5 5 6 6 7 4 6 90 1
Solanum anguiviiam 21 1 4 3 2 2 1 4 2 2 7 2 1 4 38 5

N:B-Scores in the table indicate ranks given to medicinal plantsd b@sdheir efficacy.
Highest number (7) given for the medicinal plant which inform#rasight most effective in
treating atopic eczema and the lowest number (1) for the least effeetnte pl

Indigenous knowledge transfer

The major way of indigenous knowledge transfer on types of medicinatispkaaditional
concepts of illness and methods of diagnosis among traditional heal&r&kober District
was by word of mouth to a family member, specially of an edder It was also found that
there is maximum secrecy in passing the knowledge within th#yfancle. None of the
participants had written documents on traditional medicine wherebsaérs reported that
they received the knowledge from their parents or grandparenkg. dia¢ way they share
their indigenous knowledge to their children was also found to be similar.

Conservation practices

Although traditional practitioners and local communities of Ankoberribistnainly depend
on the wild environment for collecting medicinal plants, the effortctmserve and
sustainably utilize resources was found frail. Despite harvestajgrity of medicinal plants
(99 species, 73%) from the wild environment alone no attempt situ conservation was
observed to save fast eroding medicinal plants of the District. AbeUt (20 species) of
medicinal plants of the District are available from cultivat{Additional file 1) whereas the
remaining 12% (16 species) were reported to be harvested both froengaodens and wild
sources. In addition to the observed poor effort of cultivating mediciaatgplat home
gardens, it was reported that most of the medicinal plantsrater threat due to an ever-
increasing anthropogenic influence on natural habitat of medicinaksplaf the area.
Deforestation (reported by 89% of informants); agricultural expan@80%); charcoal and
firewood (33%) and overgrazing (29%) were claimed to be the niagtors affecting
medicinal plant wealth of the area.

Discussion and conclusions

Results showed that Ankober District is rich in medicinal ptiwérsity as shown by the
presence of 135 species exhibiting wide taxonomic diversity (1250spegim, two



gymnosperm and one fern genera in 68 angiosperm, two gymnosperm dachdaailies).
The diversity has also been made obvious in the elaborate systeadibbnal naming of
plants (based on morphology of a plant part or its remedial uses)hanthdigenous
knowledge engraved in each medicinal plant species nhame and knowbedgehe uses of
each medicinal plant species. Results have also proved the roked pbgy traditional
medicinal plants and the local community holding considerable traditi@adih knowledge
in assisting the primary healthcare needs of the District. riLimber of medicinal plants
harvested in the District is found to be far higher than thaitloér areas in the country
investigated for their ethnomedicinal wealth [24,25,34,53-55]. Although clileeanomic,
ease of accessibility and efficacy related factors ntighte played major roles for the people
of Ankober to rely on traditional medicine, the cultural factor migate been the most
important one resulting in a sentimental adherence to the amhcestedical
traditions/practices by upholding it as a highly valued heritdgbe society or of the great
fathers and mothers.

Dominance of medicinal plant species from families AsteracEBabaceae, Solanaceae,
Lamiaceae, Cucurbitaceae, Ranunculaceae and Rosaceae coultbbtedtto their wider
distribution and abundance in the flora area [28,48,54]. This is also confoynashsistent
recording of ethnomedicinal uses of species from the aforementiangties in different
Ethiopian ethnobotanical inventories [25,26,30,33,53]. Moreover, the wide utilization of
species from these families might relate to the presenedfaxtive bioactive ingredients
against ailments [56].

Most medicinal plants used in the area (38%) were found to be Adibould relate to the
fact that they are easily accessible in the nearby #neastrees and shrubs often harvested
from patches of forests distantly located from resident afd@s.finding agrees with the
general pattern of dominance of herbaceous species seen in ndashahglant inventories
in Ethiopia and other countries [25,33,57-59]. Wild habitats of Ankober were faubhd t
major pools of traditional medicinal plants providing about 74% of aibnted medicinal
plants. However, the investigation showed that these habitasubjected to anthropogenic
influences and consequently shrinking in size due to an ever-ingaguulation pressure
resulting in the loss of many medicinal species shelterinigeild. Our observation is also
in agreement with previous reports of overdependence on wild habitiaés\vest medicinal
plants [26,34,35] than an effort to cultivate and use them sustainably.

Overexploitation of entire root parts for majority of medicinahnpl preparations (44%)
shows the threat posed on long-term survival of corresponding medicamas.pMining of
root parts of medicinal plants was also commonly reported by attieromedicinal
inventories elsewhere [8,26,30,33,60,61]. Harvesting of roots kills the parenapthnould
be a severe threat for survival of the often rare and slowly reproducing na¢gieints of the
area. As leaves of medicinal plant species were also repgorbedharvested for most remedy
preparations next to roots, gathering leaves could be promoted ag sustainable method
since in most cases at least a number of leaves amviafton the parent plant which then
allows them to carry on its life functions.

Results also showed prominent use (69.9%) of freshly harvested ptemtqratraditional

remedy preparation used against various ailments. The recureerdf dseshly harvested
medicinal plant materials in the area is reported to be detat¢éhe notion of attaining high
efficacy using active ingredients of fresh plant parts whigy tthought could be lost on
drying. Other ethnomedicinal inventories [26,33] have also indicated walefusesh plant



materials for remedy preparations due to reportedly befieaey related factors than using
dried plant materials.

The significant difference (P < 0.05) on average number of medliplants reported by
different age groups compared in this investigation showed that indigenouleégewn use
of medicinal plants is still strong with elderly people (4.90 £ 0.1Ban in the younger
generation (2.59 £ 0.08). Moreover, the observed extremely signifdiffietence (p =
0.0001) showed the gap between generations and the decline of indigaoadsdge on
medicinal plants down generations. This could be attributed to the immpawdernization
(including urbanization and advent of formal education) and the very pdernsg$ sharing
indigenous knowledge (through word of mouth, with maximum secrecyoahd along
family lines) on medicinal plants to the younger generation. The $gesathe same for
other cultural groups in Ethiopia [24,26,30,34] and elsewhere [6,31,62]. The outpdbicalls
an effort to close the observed generation gap through continuous mdéssipport and
training of local communities with an objective of preserving theaditional health
knowledge and practices through systematic documentation. &ilahk [6] explained that
greater knowledge of older people on medicinal plants is the rekuligh degree of
opportunity for more cultural contact and experience with plants asuatiated therapeutic
uses than that of younger people. Absence of continuous cultural flenrath plants was
also reported as one factor for loss of traditional knowledge down generation [2].

The other significant difference (p = 0.0001) observed between key and local; atd ateit
illiterate informants could relate to the impact of age-old egpee and maximum degree of
secrecy in using medicinal plants in the former, and modernizatitreilatter case. Similar
results were reported by [24,30,63]. According to [64], community memibos have
greater contact with medicinal plants are more knowledgeable Himyapeutic uses of the
plants than those with intermittent contact.

Male informants of the District were found to report more medi@tants on average (4.23
+ 0.13) than women (3.85 = 0.19) even though the difference was notctyisgignificant
(p = 0.1075). Thus, the result indicated that both men and women are knowledgease
of traditional plant remedies despite the relative dominance ofcmatiplant tradition by
men which could relate to the traditional flow of information alohg male line in the
country [30] and elsewhere [62,65]. Occurrence of relatively equivatedlicinal plants
knowledge among men and women traditional medicine practitioners wateteppi{4] for
three communities in northeastern Brazil and by [66] for a commimgguthwest Niger. In
contrast, [67] have reported the presence of more specialized knowledgedicinal plants
among women informants than men since they are often looked to diagwioBead certain
types of diseases. Generally, gender based differences in ma¢gilzint knowledge can be
derived from experience and degree of cultural contact with curative phdts [

The number and different types of diseases (69 disease typeshiébr traditional healers
were most visited by patients indicated a preference of l@mle in the study area to visit
traditional healers and the nature pharmacy. Economic, culturalaaffiand availability

factors were reported as the key factors which lead the conymonkinock at the door of
traditional healthcare practitioners than the few distantly éacdtealthcare centres with
unaffordable prices. Similar findings were reported by [26,27,53].

Visual inspection of patients is the more obvious diagnostic methatiga by all local
healers in the area. Although changes in body temperature, skilyeaedleur, appetite and



physical appearance help traditional healers to detect whiobnfsafiace disorders it was
only through visual experience that identification of diseases agtngrtions seem to be
made. Other researchers [11, 27, 29, 42, 46, 68] have also reported siamiaostic
methods in different cultural groups. Misidentification of diseas@sntonly leads to mis-
prescription which may result in adverse effects to patients. theeigh dosages of remedies
for various ailments were reported to be determined based po@mgerence of pregnancy,
physical fithess/appearance and gender of the patient, there meerstandardised
measurements or guidelines set by traditional healers. Oveafosemedies was also
reported to bring adverse effects like vomiting, diarrhoea, burnimgptiens and sometimes
fainting of the patient. Lack of precision and standardization hexs imentioned as a global
drawback of the traditional healthcare system [22]. Traditionadlet®ean our study area
reported the use of different antidotes including BESSO, milk, coffeeey, yoghurt, and
butter for reversing adverse effects and stabilising any disoftier same pattern of using
antidotes was also reported for other cultural groups elsewhere [25,26,33].

The dominant use of medicinal plant decoctions for various ailmegtst tmé related to their
proven effectiveness over many years of trial and indigenous knowkemtgenulated on
efficacy of such preparations. Decoction was also reported as oitre @hajor ways of
remedy preparation in ethnomedicinal inventory of other socio-culjuoaps in the country
[27,33].

The result from market survey of medicinal plants indicated tloat medicinal plants (81%)
have no marketability report and were not available on major marke¢pbf the District
during the time of research. This would show that the majority aficmal plants are
collected from the wild for remedy preparations only whemted arises. Although 19% of
the medicinal plants were available on the maBatinops keberichcdEmbelia schimpeyi
Hagenia abyssinicaVithania somniferandSilene macrosolewere the only ones to be sold
or purchased for their traditional medicinal uses. The market véltreese species (with a
price range from 0.21 USD per bunch of root or jug of inflorescenc@s3tUSD for a cup of
fruits) showed the income generation potential of a number of madjgiants and gives an
indication of potential demand of those marketable plants by the conymidoivever, such
marketability could also indicate that the plants are under pressurdtsycare purposefully
hunted for economic reasons. Other reportedly marketable medicina pfafmkober were
mainly gathered and sold for their uses related to edibility, lumipefirewood and
construction purposes. Although the investigation indicated current markentipbtof
medicinal plants in Ankober, a relatively wider domestic tradétbiopian medicinal plants
was reported for other cultural groups in the country [61,68-70]. Thus, our finding cam also b
used as a base line for a future in-depth study of the money-madiagtial of medicinal
plants of the area through successive market survey over numbearsfayal value chain
analysis study of potential plants.

The highest recorded ICF values (0.7 and 0.65) indicated best agreenumg informants’
on the use of medicinal plant species reported to be used for trgastrg-intestinal, and
parasitic and dermatological diseases, respectively. Thervedsenighest informants’
agreement coupled with high plant use citations for these disessgokes could also
indicate the relatively high incidence of the latter diseas#isei area. According to [52], high
ICF values are important to identify plants of particular inteieshe search for bioactive
compounds. Accordingly, about 21 medicinal plants of Ankober (with high |Gresjafor
treating gastro-intestinal and parasitic diseases are under tigaties for their
pharmacological properties by our research theme.



The reported highest fidelity level values E@hneria scabrg95%) andOcimum lamiifolium
(93.33%) against febrile diseases; atambenia abyssinic§93.75%) against gastro-intestinal
and parasitic diseases could be considered as a clue for thbeaiging potential of these
plants against the corresponding diseases. Plants with highegy fieledil values could also
be targeted for further phytochemical investigation to prove the bioactiveor@mnts that are
responsible for their high healing potential [52,55]. Accordinglythier activity testing
experiments are being carried out on extracts of these species by auchreégeup.

The output of a direct matrix ranking exercise showed highest Yiaoks for a number of
multipurpose medicinal plants of the study area includitwgdocarpus falcatysOlea
europaeaand Ekebergia capensisThe result indicates that these plants are exploited more
for their non-medicinal uses than for reported medicinal values. Ovesdtimig of
multipurpose medicinal plant species for agricultural tool, constructionpering and
firewood purposes were found the responsible factors aggravating deethe species in
the area. Thus, the result calls for an urgent complementary carseraetion to save the
fast eroding multipurpose medicinal plant species of the areaHa8]also reported the same
pattern of highest exploitation of multipurpose medicinal plants fos agleer than their
traditional medicinal importance in south eastern Ethiopia.

The preference ranking exercise helped to identify the mostr@e@fmedicinal plant species

to treat atopic eczema. Accordingl@lea europaeasubsp.cuspidata Allium sativumand
Datura stramoniunscored highest values and were found the most-preferred onest tinére
disease. Ethnobotanical investigation done elsewhere in Ethiopial§®jeported the use of
Olea europaeasubsp.cuspidatafor treating eczema. Further investigation of these species
for their bioactive components against atopic eczema may bring promisulitgre

Lack of interest in traditional medicines was observed among dbeggst generation of
Ankober due to factors related to ‘modernization’. Similar findingseweported for other
cultural groups in Ethiopia [24,26,71]. It was also found that traditional iseakeow

maximum secrecy in handling medicinal plant knowledge. Moreover tthewt to leak the
knowledge out of the family circle. These facts coupled with theraesof any written
document on medicinal plants of the area show the threat on the fistiof ethnomedicinal
potential of Ankober.

Generally, although Ankober District was found to be rich in mediglzt diversity, the
effort to conserve the plants and associated indigenous knowledgebsaerved to be very
poor. The effort from some traditional practitioners to cultivatelioneal plants at home
gardens calls for a sustained governmental support to promote ames#il and ex situ
conservation strategies for medicinal plants of the Districts lalso recommended to
establish a traditional healers’ association in the Districd atrengthen members by
providing professional support and land to establish as much medicamtl plrseries as
possible so as to conserve the fast-eroding medicinal plant wealth of the area.
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Ethnomedicinal study of plants used for human ailments in Ankober District,
North Shewa Zone, Amhara Region, Ethiopia (Ref. PRELUDE : HL 24 a)

Lulekal, E., Z. Asfaw, E. Kelbessa, P. Van Damme

Appendix 1 List of medicinal plants used for human ailments: scientific name; family; local name; growth form; ailment treated; plant
parts used; condition of plant part uses; methods of preparation and application, route of administration , plant part mixed with and

voucher number.

Key: Growth form Tree (T); Shrub (S); Herb (H); Climber (C). Part used (Leaf, L; Root, R; Stem wood, St; Fruit, Fr; Bark, B; Root bark,
RB; Stem bark, SB; Flower, FI; Bulb, Bu; Rhizome, Rh; Latex, Lat). Conditions of part used (CPU) (Dry, D; Fresh, F). Methods of preparation
and application (MPAP), 1. Boil and drink the decoction when cool; 2. Grind and paint the powder or crushed part ; 3. Grind, paste the crushed
part and tie ; 4. Extract the juice/oil/latex and pour or paint it; 5. Crush, homogenize with cold water and drink; 6. Hold with teeth; 7. crush, heat/
burn or boil the part and inhale its smoke or steam; 8. Crush and sniff the freshly crushed part; 9. Eat the part; 10. Boil and do steam bath; 11.
Drink the concoction; 12. Boil the part and paint the decoction. Route of Administration; (RA) (Oral, O; Dermal, De; Nasal, Na; Optical, Op;

Auricular, Au; Anal, An.)

Growth Part

No Scientific name Family Local name form Ailment treated used
1 Acacia abyssinica Hochst. ex Benth. Fabaceae Girar T Chancroid R
2 Achyranthes aspera L. Amaranthaceae  Telenj H Minor bleeding L
Omphalitis L
Epistaxis L

3 Acmella caulirhiza Del. Asteraceae H Gonorrhoea FI&L
Toothache FI

Epiglottitis FI&L

Impotence FI&L
Tonsillitis Fl

Acokanthera schimperi (A.DC.)
4 Schweinf. Apocynaceae Merenz S Gonorrhoea R

CPU MPAP
F/D
F
F
F
F/D

m M m M
—_ = -, O = D~NWwWWwW =

M
—_

RA.

Voucher no
PMW  ErmiaslL X

826
104

827

100



5

10

11

12

13

Allium sativum L.*

Allophyllus abyssinicus (Hochst.) Radlk.
Anthemis tigreensis J. Gay ex A. Rich.

Arisaema schimperianum Schott.

Asparagus africanus Lam.

Asplenium aethiopicum (Kunth) mett.

Berberis holstii  Engl.

Bersama abyssinica Fresen.

Buddleja polystachya Fresen.

Alliaceae

Sapindaceae
Asteraceae

Araceae

Asparagaceae

Aspleniaceae

Berberidaceae

Melianthaceae

Loganiaceae

Nech
Shinkurt

Imbis

Amoch

Yeset Kest

Yeset Af

Azamir

Anfar

Herpes zoster
Atopic eczema
Ringworm
Asthma
Common cold
Dandruff
Pneumonia
Coughing
Malaria
Hepatitis
Rabies

Evil spirit
Scabies
Ringworm
Skin lesion
Impotence
Gonorrhoea
Scabies
Atopic eczema
Epilepsy
Bone fracture
Chancroid
Skin lesion
Headache
Epilepsy
Hemorrhoids
Jaundice
Diarrhoea
Constipation
Ascariasis
Evil eye

oY)
c

Bu

W U W W
cC ©c C C

g P WV VIV VOOV DODOTE
Cc C C

0

,L,SB

Ll s v =« B o s v B « Bl v I )
—

I »w
(0}

n

F/D
F/D

F/D

F/D
F/D

F/D

n

F/D
F/D

F/D

M M M T M M M T M M M

SN O EN NEE IEUI SISO AN VR I SR ST N T S S 7o S NG N G

De
De
Na
De

De
Na
Na
De

O O

Na

24

91

82

828

829
830

587

189

593

831

173

542
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15

16
17

18

19

20

21

22
23

Cassipourea malosana (Baker) Alston
Calpurnia aurea (Ait.) Benth.

Capsicum frutescens L.*
Carica papaya L.*

Carissa spinarum L.

Catha edulis ( Vahl) Forssk. ex Endl.*

Celtis africana Burm.f.

Chamaecrista mimosoides (L.) Greene

Chenopodium ambroisoides L.
Citrus aurantifolia (L.) Burm.f.*

Rhizophoraceae
Fabaceae

Solanaceae
Caricaceae

Apocynaceae

Celasteraceae

Ulmaceae

Fabaceae

Chenopodiaceae
Rutaceae

Werer
Digita

Mitmita
Papaya

Agam

Chat

Kewt

Yeayt
Gomen
Gundan
Abir
Lomi

—

Menstrual
disorder

Diarrhoea
Constipation
Scabies
Toothache
Ascariasis

Sore

Epiglottitis
Giardiasis
Retained placenta

Taeniasis
Dryness
abdominal

Gastritis
Constipation
Diarrhoea
Constipation
Taeniasis
Evil spirit
Headache
Snake bite
Rheumatism
Chancroid
Impotence
Evil eye
Rheumatism

Cystitis

Evil eye
Epistaxis
Minor bleeding

0 0V IV IV VIV IVD

- 3
o]

Fr&L
Fr&L

M M M T M m M T T

F/D

n

M M m T M

F/D
F/D

m M

F/D
F/D

m M
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Na
De

Na
Na
De

832
76

204
40

16

26

833
44

834

155



24  Clematis hirsuta Perr. & Guill. Ranunculaceae AzoHareg C Diarrhoea L F 5 O 18
Taeniasis R F/D 5 O
Constipation R F/D 5 O
Atopic eczema L F 4 De
Mumps L F 4 Au
Ringworm L F 4 De
Herpes zoster L F 4 De 5
Otorrhea L F 4 Au
Conjunctivitis L F 4 Op
Gastritis R F/D 5 O
Leishmaniasis L F 4 De
25 Clutia abyssinica Jaub. and Spach. Euphorbiaceae Fiyele Fej S Bloody diarrhoea R F/D 1 O 10
Taeniasis R F/D 1 0O
Constipation R F/D 1 0O
Fever L F 1 0
Gastritis R F/D 1 0O
Malaise L F 1 0
26 Coffea arabica L. Rubiaceae Bunna S Chancroid R F 1 O 12
Crassocephalum macropapum (Sch. Bip.
27 ex A. Rich.) S. Moore** Asteraceae H Evil spirit R F/D 7 Na 835
28 Crotalaria incana L. Fabaceae S Wound R F 3 De 836
29 Croton macrostachyus Del. Euphorbiaceae Bisana T Tinea versicolor L F 4 De 17
Atopic eczema L F 4 De
Sore L F 2 De
Allergic rushes on
skin L F 4 De
Yemdr
30 Cucumis ficifolius A. Rich. Cucurbitaceae Imbuay H Evil spirit L F/D 7 Na 68
Rabies Fr F 1 0O
31 Cucurbita pepoL.* Cucurbitaceae Duba H Hepatitis Se F/D 1 0O 96
Yedem
32 Cyathula cylindrica Moqg. Amaranthaceae = Abnet H Epistaxis L F 4 Na 837

Minor bleeding L F 3 De



33
34

35
36

37
38
39
40

41

42
43
44

45

46

47
48

Cymbopogon citratus (DC ex Nees)
Stapf*
Cynoglossum coeruleum Hochst.

Cyperus bulbosus Vahl
Datura stramonium L.

Desmodium repandum (V ahl) DC.
Desmodium velutinum (Willd.) DC.
Discopodium penninervium Hochst.
Dodonaea angustifolia L. f.

Dombeya torrida (J. F. Gmel.) P. Bamps

Dovyalis abyssinica (A. Rich.) Warb.
Draceana studenri Engl.
Dregea schimperi (Dec.) Bull.

Echinops kebericho Mesfin**

Ehertia cymosa Thonn.

Ekebergia capensis Sparrm.
Embelia schimperi Vatke

Fabaceae
Boraginaceae

Cyperaceae
Solanaceae

Fabaceae
Fabaceae
Solanaceae
Sapindaceae

Sterculariaceae

Flacourtiaceae
Dracenaceae
Asclepiadaceae

Asteraceae

Boraginaceae

Meliaceae
Myrsinaceae

Tej Sar
Chegogot

Ingicha
Astenagir

Ameraro
Kitkita

Waulkifa

Koshim
Itse Patos

Kebericho

Game

llol
Inkoko

T

T

w nw I I

o4 wn A

—

—

Chicken pox
Fever
Malaise
Jaundice
Dandruff
Atopic eczema
Skin lesion
Epilepsy
Snake bite
Snake bite
Diarrhoea
Taeniasis
Constipation
Ringworm
Skin lesion
Sore

Snake bite
Menstrual
disorder

Hepatitis
Rheumatism
Gout

Evil eye

Evil spirit
Malaise
Fever

Retained placenta
Menstrual
disorder

Diarrhoea
Taeniasis

sl o B vl o
-

I X0V XV IV VIV IV IV nrr IV I VIO

SB

Fr

F/D

M M m T M m

F/D

m m M

F/D
F/D
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20

838
66

839
241

840
11
606
20

841

536
426
798

842

843

844
505
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50
51
52

53

54
55

56

57

58

59

60

61

62

Epilobium hirsutum L.

Erica arborea L.

Erythrina brucei Schwinef.**
Eucalyptus globulus Labill.

Euclea divinorum Hiern

Ficus sur Forssk.
Foeniculum vulgare Miller*

Galineria saxifraga(Hochst.) Bridson
Galium aparinoides Forssk.
Geranium arabicum Forssk.
Gomphocarpus fruticosus (L.) Ait. F.
Guizotia abyssinica Cass™

Guizotia scabra (Vis.) Chiov.

Hagenia abyssinica (Bruce) J.F. Gmel.

Onagraceae
Ericaceae
Fabaceae
Myrtaceae

Ebenaceae

Moraceae
Apiaceae

Rubiaceae
Rubiaceae
Geraniaceae
Asclepiadaceae
Asteraceae

Asteraceae

Rosaceae

Limich
Asta
Korch
Bahir Zaf

Dedeho

Shola
Insilal

Tota Kula

Ashkit

Ash Hareg

Noug

Mech

Koso

“— 4w T

—

I OIT T

Constipation
Ascariasis
Chicken pox
Lymphadenopathy
Stabbing pain
Common cold
Coughing
Pneumonia
Gout
Headache
Gonorrhoea
Pyelonephritis
Impotence
Malaise

Fever
Chancroid
Impotence
Epistaxis
Lymphadenopathy
Pyelonephritis
Gonorrhoea
Lymphadenopathy
Evil eye

Gout
Common Cold
Asthma
Coughing
Conjunctivitis
Mumps
Taeniasis
Ascariasis

m T
= =

b5 o I e e Y N s v B B ¥ |

w

B

[ s o R v B w [ 6 B S B © s 6 B w B & e o)
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845
846
247
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14

822
848

849

884

883

133

882

878

598
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64

65
66

67

68
69

70

71
72

73

Halleria lucida L.

Haplocarpha schimperi (Sch. Bip.)

Beauv.

Heteromorpha arborescens (Spreng.)

Cham. & Schlecht.

Hypericum revolutum Vahl

Hypoestes aristata(Vahl) Soland.

Hypoestes forskaolii (Vahl) R. Br.
Impatiens tinctoria A. Rich.

Inula confertiflora A. Rich.**

Ipomea obscura (L.) ker-Gawl.
Jasminum abyssinicum Hochst.

Jasminum grnadiflorum L.

Scrophulariaceae

Asteraceae

Apiaceae
Hypericaceae

Acanthaceae

Acanthaceae
Balsaminaceae

Asteraceae

Convolvulaceae
Oleaceae

Oleaceae

Mesengero

Getim

Amja

Telenj

Tay Beder
Gishrit

Woynagift

Abita

Amoebiasis
Constipation
Evil eye

Hemorrhoids
Lymphadenopathy

Evil spirit
Otorrhea
Mumps

Gout
Headache
Anaemia
Gout
Rheumatism
Dandruff
Tinea versicolor
Skin infection
Leprosy
Asthma
Common cold
Coughing
Hemorrhoids
Bloody diarrhoea
Taeniasis
Gastritis
Constipation
Wound

Hemorrhoids
Jaundice
Mumps

FI
FI

LI Y

LI s o R v B w B o R 0 B B ¥

r- - - - -

FI
FI

F/D
F/D

F/D

m M

F/D
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99

880

879

30
872

599

506
620

877
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75

76

77
78
79
80

81
82

83

84

85

86

87

Juniperus procera L.

Justicia schimperiana (Hochst. ex Nees)

T. Anders.

Kalanchoe petitiana A. Rich.

Kniphofia foliosa Hochst.**

Laggera tomentosa Sch.-Bip.**
Leonotis ocymifolia (Burm.f.) Iwarsson
Lepidium sativum L.*

Linum usitatissimum L.*
Lobelia gibberroa Hemsl|.

Maesa lanceolata Forssk.

Maytenus arbutifolia (A. Rich.) Wilczek
Maytenus undata (Thunb.) Blakelock
Microglossa pyrifolia (Lam.) Kuntze

Momordica foetida Schumach.

Cuprussaceae

Acanthaceae

Crassulaceae

Asphodelaceae

Asteraceae
Lamiaceae
Brassicaceae

Linaceae
Lobeliaceae

Myrsinaceae

Celastraceae
Celastraceae
Asteraceae

Cucurbitaceae

Yeabesha
Tsid

Sensel

Indahula

Abelbila
Keskeso
Ras Kimir
Feto

Telba
Gibira

Kelewa

Atat
Damot
woyra

Yamora
Misa

I v wnow

T

» T 4 4

Conjunctivitis
Evil spirit

Epiglottitis
Tonsillitis
Hemorrhoids
Bone fracture
Evil spirit
Hemorrhoids
Nausea
Malaise
Tonsillitis
Gingivitis
Fever
Malaise
Epiglottitis
Wound

Retained placenta

Topical ulcer

Tinea versicolor

Skin lesion
Diarrhoea
Constipation
Taeniasis

Lymphadenopathy

Headache
Menstrual
disorder

Constipation
Malaise

rxI3Ir O 31 31/

DD OLOOLOLOLOow
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Lat
Lat
Lat
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88
89
90

91

92

93

94

95

96
97

98

Myrica salicifolia A. Rich.
Myrsine africana L.
Nicotiana tabacum L. *

Nigella sativa L.*

Ocimum lamiifolium Hochst.*

Ocimum urticifolium Roth
Olea europaea L. subsp. cuspidata
(Wall. ex G.Don)

Olinia rochetiana A. Juss.

Opuntia ficus-indica (L.) Miller
Osyris quadripartita Decn.

Pennisetum sphacelatum (Nees) Th.

Dur. & Schinz

Myricaceae
Myrsinaceae
Solanaceae

Ranunculaceae

Lamiaceae

Lamiaceae

Oleaceae

Oliniaceae

Cactaceae
Santalaceae

Poaceae

Kechemo

Timbaho
Tikur
Azmud
Dama
kesse

Dama
kesse

Woyra

Tife

Beles
Keret

Seged
achawach

T I w4 w’w

w

Gastritis
Taeniasis
Fever

Ascariasis
Vomiting and
Nausea

Diabetis mellitus
Epilepsy

Asthma

Malaise

Otorrhea
Conjunctivitis
Fever

Headache

Leprosy

Atopic eczema
Mumps
Tonsillitis
Ringworm
Tinea versicolor
Otorrhea
Toothache
Diarrhoea
Constipation
Epilepsy
Cystitis

Topical ulcer
Tinea versicolor

Gout

Fr
R, L
Fr

Fr
R, L

| N N

Fr
Fr
Fr
Fr
St&L
St&L

F 1
F/D 1
F 10
F/D 5
F 1
F 5
F 8
F/D 11
F 5
F 4
F 4
F 12
F 5
F 4
F 4
F 4
F 4
F 4
F 4
F 4
F 6
D 1
D 1
F/D 7
F 1
F 2
F 2
F 12

Au
Op
De

De
De
Au

De
De
Au

o
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De
De
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866
49
246

865

864

69

19

102

863
211

862



99

100
101

102
103

104

105
106

107
108

109

110
111

112

113

Periploca linearifolia Quaart.-Dill. & A.
Rich.

Persicaria senegalensis (Meisn.) Miyabe
Phytolacca dodecandra L' Herit.

Plantago lanceolata L.
Plectranthus lactiflorus (L.) Agnew

Podocarpus falcatus (Thunb.) Mirb.

Premna schimperii Engl.
Prunus africana (Hook. f.) Kalkm.

Pterolobium stellatum (Forssk.) Brenan
Ranunculus multifidus Forssk

Rhamnus prinoides L'Herit.*

Rhus vulgaris Meikle
Ricinus communis L.*

Rosa abyssinica Lindley

Rubus steudneri Schweinf.

Asclepiadaceae

Polygonaceae
Phytolaccaceae

Plantaginaceae
Lamiaceae

Podocarpaceae

Lamiaceae
Rosaceae

Fabaceae
Ranunculaceae

Rhamnaceae

Anacardiaceae
Euphorbiaceae

Rosaceae

Rosaceae

Imbouayder

Aluma
Indod

Wousha
milas

Ayderkush

Zigba

Chocho
Tikur Inchet

Kontir
Etse siol

Gesho

Kimo
Gulo

Kega

Injori

T

w

Hemorrhoids
Hemorrage
Jaundice
Gonorrhoea
Syphilis
Pyelonephritis

Hemorrage

Rabies
Menstrual
disorder

Evil spirit

Bone fracture

Evil spirit

Syphilis
Gonorrhoea

Evil eye
Hemorrhoids
Snake bite
Lymphadenopathy
Jaundice

Wound

Epiglottitis
Tonsillitis
Retained placenta
Hemorrhoids
Rheumatism
Jaundice
Constipation
Diarrhoea
Gastritis

0 XV IV X0V
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243
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202
439

46
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607
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115
116
117
118

119

120
121

122

123

124

125
126
127
128

Rumex nepalensis Spreng.

Ruta chalepensis L.*

Scabiosa columbaria L.

Sida schimperiana Hochst. ex A. Rich.
Silene macrosolen steud ex. Rich

Smilax aspera L.

Solanecio gigas (Vatke) C. Jeffrey**
Solanum anguivi Lam.

Solanum marginatum L.{.
Stephania abyssinica (Dill. & A. Rich.)
Walp.

Thalictrum rhynchocarpum Dill. & Rich.

Thymus schimperi Ronniger
Toddalia asiatica Lam.
Trifolium semipilosum Fresen.

Urera hypselodendron (A. Rich.) Wedd.

Polygonaceae

Rutaceae
Dipsacaceae
Malvaceae
Caryophyllaceae

Smilacaceae

Asteraceae
Solanaceae

Solanaceae

Menispermaceae

Ranunculaceae

Lamiaceae
Rutaceae
Fabaceae
Urticaceae

Lut

Tena adam

Garda
Wegert

Ashkla
hareg

Dengorita

Imbuay
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Urtica dioica L.

Verbascum sinaiticum Benth. in DC.

Vernonia amygdalina Del.

Withania somnifera (L.) Dun

Woodfordia uniflora (A. Rich.) Koehne

Zehneria scabra (Linn.f.) Sond.

Zingiber officinale Roscoe*

Urticaceae

Scrophulariaceae

Asteraceae

Solanaceae

Lythraceae

Cucurbitaceae

Zingiberaceae

Sama
Yeahya
Joro

Girawa

Gizawa

Nech
Hareg

Zingibil

*Cultivated medicinal plant species ** Endemic species
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