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Background. This systematic review aimed at examining the use patterns of Ethiopian anticancer traditional medicinal plants
(MPs) in view of recommending further validation studies. Methods. The information was retrieved from PubMed according
to the PRISMA guideline. The electronic library of Addis Ababa University and relevant church-based religious books were also
inspected for additional data. Results. From 34 studies meeting specific inclusion/exclusion criteria, 119 anticancer MP species
distributed in 98 genera and 57 families were recorded. Fabaceae (10.92 %) and Euphorbiaceae (10.08 %) were the most widely
used families. Plumbago zeylanica (Plumbaginaceae) was the most frequently used anticancer MP species. Shrubs (42.02 %) and
herbs (35.29 %) were dominant growth forms. About 89.08 % of the MPs were collected from wild habitats. Leaves (33.73 %) and
roots (27.11 %) were the most frequently harvested parts. The most favored routes were dermal (33.33 %) and oral (29.25 %). About
87.07 % preparations were made from fresh plant materials. Breast cancer and skin cancer were treated with 14 % and 10.76 % of
anticancer MPs, respectively. Conclusion. The review showed that anticancer MPs are widely used across the regions of Ethiopia.
Most of the MPs are not scientifically experimented and yet are at a higher vulnerability to loss mainly by human activities. Calling
for conservation measures, we recommend experimental validation of the frequently used anticancer MPs. This augments global

anticancer drug researches.

1. Background

L1. Cancer. Cancer is the name given to a group of diseases
comprising a combination of genetic, metabolic, and sig-
naling pathway aberrations [1]. It is usually a fatal disease,
which constitutes an enormous burden on society in both
economically developed and underdeveloped nations alike
[2]. It is the second leading cause of death globally next to car-
diovascular diseases; and available estimates by GLOBOCAN
(an International Agency for Research on Cancer-IARC)
show that about 14.1 million new cancer cases and 8.8 million
deaths occurred in 2012 worldwide. Furthermore, by 2012
32.6 million people were living with cancer, within 5 years
of diagnosis [3, 4]. Overall, 57 % of new cancer cases, 65 %
of the cancer deaths, and 48 % of the 5-year prevalent cancer
cases occurred in the less developed regions [3]. According
to WHO estimates in 2015, about 200 known types of cancer

exist and the most common causes of cancer deaths include
cancer of the lung (1.69 million), liver (788, 000), colorectal
(774, 000), stomach (754, 000), and breast (571, 000) [4]. The
prevalence of cancer is increasing because of the growth and
aging of the population, as well as an increasing prevalence of
established risk factors such as smoking, overweight, physical
inactivity, and changing reproductive patterns associated
with urbanization and economic development [3, 5].

In Africa, cancer is alarmingly becoming a critical public
health problem, with cancer forms attributed to infectious
agents (e.g., cervical cancer, liver cancer, Kaposi sarcoma,
and urinary bladder cancer) being the dominant types [6].
According to the IARC, about 715,000 new cancer cases
and 542,000 cancer deaths occurred in 2008 in Africa [6,
7]. The numbers are projected to double by 2030 due to
the aging and fast growth of the population. The potential
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of being even higher has been imagined because of the
adoption of behaviors and lifestyles associated with economic
development [6-9]. Thus, prostate cancer in men and breast
cancer in women have now become the most commonly
diagnosed cancers in some parts of Africa [3,10].

Reports on the prevalence of cancer in Ethiopia are
scanty and difficult to verify because oncology services
are inadequate and national registry centers do not exist;
there are no control and prevention programmes against the
disease; diagnosis and treatment services are very limited [11-
13]. However, the limited reports show that Kaposi sarcoma,
liver, prostate, cervical, and breast cancer are the most
common cancers [14] in Ethiopia. According to the cancer
country profiles of WHO, most prevalent forms among
males are colorectal, Kaposi sarcoma, leukemia, lymphomas
(non-Hodgkin), and prostate cancers in the order of listing,
whereas cancer of the breast, cervix-uteri, ovary, colorectal,
and leukemia, in the order given, are topping the list among
females [15]. A study at the radiotherapy center of Tikur
Anbessa specialized hospital (currently the only one in the
country) showed that breast cancer had a high prevalence
(27.8 %) [16]. On the scale of mortality leukemia (12.7 %) in
males and breast cancer (24.4 %) in females were reported to
be the highest in 2014 [15].

1.2. Traditional Medicines and Cancer. Herbal medicine (phy-
tomedicine, phytotherapy, or botanical medicine) is the
oldest system of complementary and alternative medicine
(CAM) in the world with a history of more than 2,000
years [17]. It is made exclusively from plants and is used
by all societies and are common to numerous cultures
[18]. There are, however, variations in the preparation and
treatment procedures throughout the world [19]. Certain
herbal medicines defend the body from malignancy by
augmenting detoxification or cleaning the body. Some bio-
logical response modifiers derived from herbs are known to
hinder the growth of cancer by modifying the activities of
hormones and enzymes, while others diminish lethal side
effects and complications of chemotherapy and radiotherapy
[20].

The use of CAM is common among cancer patients in
general and breast cancer patients, in particular [21]. They
are perceived by the general public to be safe, cause less com-
plications, and are less likely to cause dependency [19]. Most
cancer patients combine herbal remedies with conventional
therapy in the hope of boosting the effect of conventional
medicine [22]. Nevertheless, cancer patients who use CAM
report outcomes including improvement of clinical symptom,
quality of life, reduction of chemo/radiotherapy induced side
effects, and reduced tumor size [23-25]. Supporting conven-
tional cancer treatment, preventing recurrence and eventual
prolonging of survival were also reported [26]. In addition
to these claims, anticancer agents derived from plants were
shown to inhibit angiogenesis, suppress cell proliferation,
inhibit or reverse tumor development, and show general
antioncogenic effects [27]. A number of phytoconstituents
resulting from the herbs were also reported to assist the
body’s immune system to combat cancer more efficiently
[20].
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1.3. Ethiopian Flora and Medicinal Plants. Historical accounts
substantiate age-long usage of traditional medicines (TMs)
in Ethiopia. For instance, collections of medicoreligious
manuscripts of the Axumite kingdom, medical textbooks that
have been written in Geez and Arabic languages between
mid-17" and beginning of the 18" century are few among
long-standing sources [28, 29]. It is widely reported that
over seventy percent of the Ethiopian people depend on TM
for their healthcare, where more than 95 % of traditional
medicines are sourced from plants [30, 31]. Ethiopia’s location
in a tropical area, its huge landmass, and incredible variation
in altitude ranging from about 120 meters below sea level
to 4,543 meters above sea level have strongly influenced the
range of its ecosystem and have contributed to the high
diversity and rate of endemism in the flora [32-34]. Thus, the
flora of Ethiopia has about 6,027 species of vascular plants
with 10 % endemism [35-38]. According to recent reports,
over 1000 species are used as traditional medicinal plants
(MPs) of which about 33 species are endemic to Ethiopia
[39, 40].

2. The Rationale for the Systematic Review on
the Anticancer MPs of Ethiopia

It is evident that the incidence of cancer is on the rise
globally. The disparity in cancer survival between high and
low economic settings mainly lies on two factors: the stage
of its diagnosis and availability and access to treatments [6,
81, 82]. Although surgery is the existing standard curative
therapy for most cancer forms, its therapeutic eflicacy is
compromised as most tumors are often diagnosed at an
advanced stage, particularly in the underdeveloped part of
the world [83, 84]. Therefore, treatments such as radiotherapy
and chemotherapy are next ladder therapies although they
achieve only very modest results [85]. The everincreasing
occurrence of cancer and the severe side effects and limited
efficacy of current cancer chemotherapy based on synthetic
drugs shift the attention toward drugs of plant origin [86,
87].

In Ethiopia, environmental degradation, deforestation,
intermittent drought, high rate of cultural and habitat loss,
and various anthropogenic activities are threatening the MPs.
However, recent ethnobotanical studies from different parts
of the country have shown that TM is widely practiced in
the country. It is also claimed that cancer patients prefer
TMs to conventional therapeutic approaches mainly due
to its cultural acceptance and ease of access [37, 39, 51,
52, 56, 59, 72, 73, 76, 77, 88-99]. The Ethiopian flora
largely remained untouched with tremendous potential that
could offer a lot in the fight against cancer. Therefore, it
is believed that the systematic review of ethnobotanical
studies reported from Ethiopia would help identify potential
anticancer MPs. This will serve as a basis for initiating
rigorous scientific investigations for the chemopreventive
and anticancer attributes of the MP species most frequently
used across the regions of Ethiopia. Such investigation
would contribute to the global anticancer drug discovery
effort.
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FIGURE 1: Flow of information retrieving strategy during identification, screening, and scrutinizing eligibility of the documents for the

systematic review according to PRISMA suggestions.

3. Methods

3.1. Literature Search Strategy. Ethnobotanical studies from
Ethiopia were systematically reviewed. Information included
in this review spans from mid-1970s to 2017, which was the
period when valid documentation on the Ethiopian TMs was
undertaken. Knowledge of CAM for the treatment of various
forms of cancer/malignancies in Ethiopia was retrieved from
PubMed database (https://www.ncbi.nlm.nih.gov/pubmed-
accessed on 25.09.2017) following “Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)”
guidelines [100]. Electronic repository of the Addis Ababa
University (AAU) (http://etd.aau.edu.et) and sources that
make references to the TM knowledge of church-based
religious teachers (‘DEBTERAS’) were examined as addi-
tional sources (Figurel). In the search process, keywords

» <«

including, “ethnobiology”, “ethnobotany”, “ethnobotanical”
“ethnomedicine”, “ethnomedicinal”, “medicinal plants”, “tra-
ditional healer”, “traditional medicine practitioner”, “tra-
ditional medicine”, “traditional herbal medicine “herbal
medicine”, “food supplements” and “medico-cultural”, all
with the term “Ethiopia” were used. After completing iden-
tification, screening and checking the eligibility of the liter-
ature for the systematic review, only those reporting forms
of malignancies/cancer, neoplasms, ‘NEKERSA, tumor and
swelling due to ‘NEKERsA’ were analyzed. Throughout the
review paper the term “cancer” or ‘NEKERSA’ or “malignancy”
is used to define a condition where cells of neoplastic features
divide without control and can invade nearby tissues.

3.2. Inclusion and Exclusion Criteria. Information obtained
from the database and other sources were scrutinized based
on the following conditions. Published articles and unpub-
lished thesis/dissertation on ethnomedicinal/ethnobotanical
surveys reporting MPs used in Ethiopia to treat various forms
of malignancies/cancer were included.

Researches reporting (i) CAM used for the treatment
of single etiology; (ii) ethnoveterinary research reports;
(iii) review articles; (iv) published in languages other than

English; (v) lacking clear objectives and methodologies; (vi)
abstract only or without full text access; (vii) experimental
studies; (viii) articles lacking scientific plant names; (ix)
research reports without voucher numbers of the specimens;
and (x) ethnobotanical information with no reports of MP
use for the treatment of malignancies/cancer and/or any
neoplasm were excluded.

3.3. Data Extraction and Review Process. After the retrieval
from the electronic databases, the research articles were
imported to the ENDNOTE software version X7 (Thomson
Reuters, USA) and the duplicates were removed. After the
removal of the duplicates, all the imported articles and the
additional files were checked against the inclusion/exclusion
criteria. Following the confirmation of the eligibility for the
systematic review, each document was carefully examined at
a time. We extracted the following data from each eligible
document: (i) taxonomic diversity (the scientific name of
the species and family name), (ii) vernacular/local name
of the plant, (iii) habitat of the plant, (iv) the growth
form (habit of the MP), (v) parts of the MPs used for
the remedy preparation and routes of administration, (vi)
the forms of malignancies treated, and (vii) reports on
the adverse effect(s); contraindications and antidotes were
carefully extracted and analyzed. The citation frequency and
mapping of their geospatial distribution were done. Data on
the distribution of MPs in the Ethiopian flora region and
the altitudinal range the plants grow was generated. Data
extraction was carried out twice independently and the data
sheet was further checked for methodological conformity and
correction of any discordance. Descriptive statistics was used
to summarize the findings.

4. Results

4.1. Taxonomic Diversity and Growth form and Distribution
of the Anticancer MPs of Ethiopia. One hundred nineteen
(119) species of anticancer MPs distributed in 98 genera and
57 families were retrieved from thirty-four (34) reports that
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TABLE 1: The taxonomic distribution of anticancer MPs of Ethiopian flora.

Family (N=57) Genera N (%) Species N (%)
Fabaceae 9(9.18) 13 (10.92)
Euphorbiaceae 7 (714) 12 (10.08)
Asteraceae 4 (4.08) 6 (5.04)
Lamiaceae 5(5.10) 6 (5.04)
Ranunculaceae 3(3.06) 5(4.2)
Cucurbitaceae 3(3.06) 3(2.52)
Rosaceae 3(3.06) 3(2.52)
Solanaceae 3(3.06) 3(2.52)
Other 49 families 61 (62.24) 68(57.14)
Total 98 (100%) 119 (100%)
TABLE 2: Frequently cited anticancer MPs from different parts of Ethiopia.
Areas/regions the
Scientific Name [Family] Part(s) (l)lt;zl;e MP(s) Total reports MP(s) ari used as References
anticancer agent
Jeldesa Cluster (Dire
Dawa)
Plumbago zeylanica Mecha District, Zegie
[Plumbfginilceae] Lf, Rt and Sh > Peninsula, Ghiml;gi [41-45]
District and across the
regions
Brucea antidysenterica Jimma Zone, Bale Zone
[Simaroubaceae] Lf, St and Br 3 - an(_i . [46-48]
Fiche District
lematis hirsuta var. hirsute Wondo Genet; Dega 49-51
[CRanunculaceae] L, St and Br 3 Damot ar?d Blue H(%ra [ ]
Croton macrostachyus Wondo Genet, Hawassa
[Euphorbiaceae] ’ Lf 3 city, and Dalle District (37,51, 52]
Dodonaea angustirolia l?alle District (different
[Sapindaceae] Lf 3 sites) and Debre Libanos [45, 52, 53]
monastery
Fiche District, Dalle
Dovyalis abyssinica [Flacourtiaceae] Fr, Br and WP 3 District and across the [45, 54, 55]
regions
Vernonia leopoldi (bitter leaf) Lf 3 Jimma area, Balle Zone, (44, 47, 48]
[Asteraceae] and Zegie Peninsula
Zanthoxylum chalybeum [Rutaceae] Lfand Rt 3 Hawassa city and Dalle [52, 55, 56]

District (different sites)

Note: Parts Used: Lf=Leaf; Rt=Root; Fr=Fruit; Br=Bark; Sh=Shoot; St=Stem.

fulfilled the inclusion/exclusion criteria (Table 1). Twenty-five
(25) families were represented by two or more anticancer
MPs, whereas 32 families were represented by a single
species each (Appendix). The families Fabaceae (10.92 %)
and Euphorbiaceae (10.08 %) were represented by the highest
number of anticancer MP species followed by the families
Asteraceae and Lamiaceae (5.04 % each). Eight (8) anticancer
MP species were found to be widely used in different regions
of the country, where the species Plumbago zeylanica (family
Plumbaginaceae) being the most frequently used in areas

including Jeldesa Cluster (Dire Dawa city administration),
Mecha and Ghimbi Districts of Oromia Regional State and
Zegie Peninsula, Amhara regional state (Table 2). The life
forms of the anticancer MPs are constituted shrubs (42.02
%), herbs (35.29 %), trees (18.49 %), and climber/liana (4.2
%). A total of 89.08 % of the MPs are found in the wild
habitats; home gardens make up 9.24 % and the remaining
1.68 % are found, both in the wild and home gardens.
About 8.4 % of anticancer MP species are endemic, 86.56 %
are indigenous, and 5.04 % are introduced from elsewhere.
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TABLE 3: Geospatial distribution of the ethnobotanical studies that reported the use of CAM for the treatment of any form of

malignancies/cancer atregional/city administration level.

Region/city administration of the Federal Democratic Republic of Ethiopia Frequency (%)
Oromia Regional State 10 (37.04)
Amhara Regional State 9(33.33)
SNNPR State 5(18.52)
Tigray Regional State 1(3.70)
Dire Dawa City Administration 1(3.70)
Afar Regional State 1(3.70)
Total reports 27 (100)
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FIGURE 2: The geographical distribution of the Ethiopian anticancer traditional MPs.

Bidens macroptera (Sch Bip.) ex Chiov. Mesfin, Erythrina bru-
cei Schweinf., Euphorbia heterochroma Pax., Galium boreo-
aethiopicum Puft., Lobelia rhynchopetalum (Hochst.) Hemsl,
Millettia ferruginea (Hochst.) Baker, Pittosporum abyssinicum
Del., Plectocephalus varians (A. Rich) Jeffrey ex Cufod.,
Sideroxylon oxyacanthum Baill, and Vernonia leopoldi (Sch.
Bip. ex Walp.) Vatke are endemic to Ethiopia [39, 101, 102].

4.2. Geospatial Distribution of the Anticancer MPs. According
to the present systematic review, the eligible studies on
anticancer MPs were reported mainly from the Oromia

Regional State (37.04 %), Amhara Regional State (33.33 %),
and Southern Nations, Nationalities and Peoples Regional
(SNNPR) State (18.52 %) (Table 3). The frequency of reports
across the regions and distribution in the Ethiopian Flora
Region are shown in Figure 2 and Appendix.

4.3. Forms of Malignancies Most Frequently Treated by Tradi-
tional MPs. A variety of malignancies or cancer forms were
reported to be treated with traditional MPs in Ethiopia. In
the higher number of the reports (43.33 %), it was reported
as “cancer/ ‘NEKERSA”” nonspecifically. Specific forms of
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FIGURE 3: Types and frequency of cancer forms treated by traditional MPs in Ethiopia (%).

cancer reported include breast cancer (14.0 %) and skin
cancer/ ‘MINSHIRO NEKERSA’ (10.67 %). The remaining list
includes bone cancer, brain cancer, cervical cancer, rectal
cancer, anal cancer, invasive cancer/ ‘KAYSI NEKERSA, swelling
with wound/‘’KEMENZINA NEKERSA}, leukemia, and lung can-
cer among others (Figure 3).

4.4. Parts of the MPs Used for the Remedy Preparation and
Routes of Administration. Analysis of the eligible ethnob-
otanical findings showed that various parts of the anticancer
MPs were used for the remedy preparation. The most fre-
quently harvested parts of the anticancer MPs are leaves
(33.73 %) and roots (27.11 %). Debarking constituted 10.84
% whereas the whole parts of the MPs were used in as high
as 4.22 % of the preparations. The stem and shoots were
rarely collected (only 1.81 %, each) for the remedy preparation
(Figure 4).

From the various formulations and application proce-
dures reported, the most preferred administration route of
the TMs was dermal application (33.33 %) followed by oral
(29.25 %). About 4.08 % of the applications recommend both
oral and dermal routes of applications and in 26.53 % of
the cases, the route of administration has not been specified
(Figure 5). About 12.93 % of the preparations were made
from dried plant materials whereas 87.07 % were prepared

from fresh plant materials and water is the solvent that is
mostly used to prepare anticancer TMs. About 4.76 % of
preparations included honey as an additive to the remedy.
Butter, flour of ‘TEFF, spicy stew, and sulfur (locally called
‘DIGNE’ in Ambharic) among others were found to be mixed in
about 4.08 % of the remedies. Common methods of dermal
application included dressing the swelling with warm plant
material, smearing on the wound, rubbing the affected area
with the TM, tying the residue on the swelling, and giving a
message with the fresh plant material preparation, as in the
cases of breast and skin cancer.

4.5. Adverse Effects, Contraindications Implicated, and Anti-
dotes. The present finding revealed that nine eligible studies
discussed the existence and management approaches used by
the TM practitioners in case the anticancer remedies cause
any possible side effect(s). Besides, contraindications were
also noted, pregnant women being the most commonly at
risk. Out of 119 MP species compiled, eleven (11) species were
found to have adverse side effects and/or contraindications.
The most commonly implicated species was Phytolacca dode-
candra, followed by Croton macrostachyus. Two studies have
reported that any MP could result in mild adverse effects
especially among the risk groups or in case of overdosing
of the remedy. During such circumstances, drinking coftee,
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FIGURE 4: Part(s) of the anticancer MPs used/suggested for the treatment of various forms of cancer.
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FIGURE 5: Routes of anticancer TM remedy administration.

local beer and flax, and eating local food like ‘SHIRO’ alle-
viates the symptoms [41, 69]. The findings are summarized
along with the recommended antidote(s) (Table 4).

5. Discussion

These days, there is a higher level of dynamics in sociocultural
transformations in Ethiopia. It is evident, however, that the
communities by and large retained valuable knowledge of
the MPs and their uses with regard to traditional health-
care. In the present investigation, 119 anticancer MPs were
documented. This implies a wider usage of CAM among
cancer patients in Ethiopia. This could be related to lack
of full access to healthcare facilities. In addition, CAM
usage is culturally accepted among Ethiopians as an effective
cure and safe and is affordable. It is also perceived more
efficacious against certain types of diseases including cancer
[103-105]. However, the rapid population growth has resulted

in an alarmingly high demand for agricultural land which
in turn seriously threatens forest cover and hence the MPs.
This makes designing and implementing of an insightful
conservation program mandatory [29, 30, 106].

Consistent with various ethnobotanical studies, shrubs
made up a larger proportion of the anticancer MPs (42.02
%) followed by herbs (35.29 %) [31, 44, 97, 107-109]. This
may be explained by the fact that shrubs are perennial in the
arid or subarid environments and may be available for use
as MPs [64]. The dominance of certain life forms of MPs in
different study areas might be explained by their availability
and adaptation in the particular ecological setting and the
dynamics involved due to bushy vegetation being left behind
when the forest recedes.

Dominant families from which anticancer MPs are pre-
pared were found to be Fabaceae (13 MP species, 10.92 %),
Euphorbiaceae (12 MP species, 10.08 %), and Lamiaceae and
Asteraceae (six MP species, 5.04 %, each). This could be
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TABLE 4: Adverse/side effects, contraindication implicated, and possible antidote.
Adverse effect(s); [possible
Family MP (s) involved Contraindication (if any) antidote recommended] (if Reference
any)
Asteraceae Vernonia Amygdalina, Pregnant women A headache and diarrhea [50, 57]
. . A headache, vomiting, and
Cucurbitaceae Zehneria scabra diarrhea [Taking shower] [50, 57]
A headache, vomiting,
Pregnant women « diarrhea, Ljrmatlon; . [50, 57]
. [“TEFF INJERA” and porridge
Euphorbiaceae Croton macrostachyus
are anecdotes]
Any; [milk whey as an (58]
antidote]
Preenant women Nausea, vomiting and [59]
& w diarrhea
Fabaceae Calpurnia aurea . headac-h-e ; [57]
I . ausea, vomiting an
Millettia ferruginea Pregnant women diarrhea [59]
Vomiting and diarrhea;
[“SHIRO WOT” (sauce made
Lobeliaceae Lobelia rhynchopetalum of pulse grains) and powder [60]
of Linum usitatissimum
infusion in water]
. . . Any; [milk whey as an
Menispermaceae Stephania abyssinica antidote] [58]
Overdosage would result in
Pregnant women death [53]
Women at a child-bearin; Could result in sterility in
Phytolaccaceae Phytolacca dodecandra & ¥ [46]
women
Vomiting and diarrhea;
[“SHIRO WOT” (sauce made
of pulse grains) and powder [60]
of Linum usitatissimum
infusion in water]
Children and pregnant ~ Vomiting and diarrhea; [milk (50, 57]
women and red “TEFF” PORRIDGE] >
Nausea, vomiting and
Pregnant women diarrhea [59]
Polygonaceae Rumex nervosus Children Vomtt 18 an d diarrhea; [red [50, 57]
TEFF PORRIDGE]|
Ranunculaceae Clematzs' hirsuta var. A headach.e, Sweating, and (50, 57]
hirsuta diarrhea
A headache, vomiting, and (50, 57]
Rosaceae Hagenia abyssinica diarrhea ’
[“SHIRO WOT” (sauce made
of pulse grains) and powder [60]

of Linum usitatissimum
infusion in water]

attributed to the fact that these families are among the most
widely distributed ones in the Ethiopian Flora Regions [31,
67, 110]. Since Plumbago zeylanica (Plumbaginaceae) is the
anticancer MP species most widely used across the country,
it may have a better healing potential over other anticancer
MPs. This finding would make it a prime candidate for further
in-depth experimental investigations.

The present review also revealed that roots (27.11 %), bark
(10.84 %), and the whole part of the MPs (4.22 %) accounted
for about 42.17 % usage in TM. This will significantly affect
the sustainability of the MPs unlike use of aerial parts, such
as leaves [91, 106, 111]. It was revealed that most remedies are
prepared from fresh plant materials (87.07 %). This would
result in the extensive exploitation of the MPs and in a long
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run and will compromise the sustainability of the MPs [55,
58, 111].

The finding that a significant proportion of the remedies
were given orally (29.25 %) implies that the remedies are
safe for systemic applications. However, in the present report
over ten MP species used as anticancer agents across the
country had contraindications and/or adverse effects calls
for cautionary usage. In addition, there are experimental
evidences on the toxicity of some anticancer MPs (e.g.,
Hagenia abyssinica and the species from genus Vernonia)
reported in the present study [112-114]. This indicates the
need for acute and chronic toxicity investigations on the most
commonly used traditional anticancer MPs.

The majority of anticancer MPs reported in the present
study were from wild habitats (89.08 %). These habitats are
vulnerable to demise by anthropogenic activities [57, 115].
As intermittent drought and wide spreading climatic changes
are posing additional threats to the anticancer MPs of the
country, they are limited to inaccessible areas. Therefore, as
d’Avigdor and the coworkers suggested, the community must
be encouraged to grow them in and around home gardens
and backyard [46].

One of the greatest challenges in ethnomedicinal
researches is the issue of access and benefit sharing (ABS)
and that of intellectual property rights. WHO states that
“agreements on the return of immediate and/or long-term
benefits and compensation for the use of MP materials
and associated community knowledge must be discussed
and concluded” [116]. In the year 1986, there were over
6,000 TM practitioners in the country registered with the
Ethiopian Ministry of Health [117]. However, there is no
national guideline to address the regulatory situation [118].
The proclamation, which was issued based on the National
Drug Policy in 1999 in Article 6, Sub-Article 8 states, “the
Drug Administration and Control Authority shall prepare
standards of safety, efficacy, and quality of TMs and shall
evaluate laboratory and clinical studies in order to ensure
that these standards are met”. It states that the authority
shall also issue licenses for the use of TMs in the official
health services. However, there were no official education
and training systems to strengthen the TM practitioners
in addition to the lack of regulation to address the issue of
property rights and benefit sharing [117].

In Ethiopia, there have been attempts to implement ABS
system of the Convention on Biological Diversity (CBD)
according to the provisions in the Nagoya Protocol and other
international agreements [119-121]. The country has acceded
to it and developed a code of conduct to administer the ABS
regime. However, there are several unmet issues requiring
resolution (119, 120].

6. Conclusion

From the present study, it can be concluded that CAM
practice is an integral part of the primary healthcare system
of Ethiopians, where the traditional anticancer MPs are
reported from different corners of the country. The majority
of anticancer MPs are found in wild habitats. This shows

that most MPs are vulnerable to destructive anthropogenic
activities directed against forests and other environmental
factors including climate variability. Thus, due attention
should be given to conserving these valuable resources in
addition to raising awareness of the community on how to
use these plants sustainably.

We also call for the proper enforcement of the Nagoya
Protocol with all its international recommendations and in
accordance with the national setups in order to protect the
TM knowledge and associated rights of indigenous commu-
nities. This will further not only grant an opportunity to
salvage the indigenous knowledge held by the communities,
but also help the scientific endeavor in plant-based anticancer
and other diseases drug discoveries.

The efficacies of most Ethiopian traditional anticancer
treatment claims with the MPs are not validated scientifically.
Besides, only a small proportion of the MPs were reported
to have side effects and/or contraindications. To avoid such
overlooked health risks, we recommend further assessment
on the safety of the anticancer MPs. Scientific investigation
on the MP’s potential toxicity and anticancer efficacy must
also be made. This would possibly provide a lead material to
a more thorough anticancer drug development researches.

Appendix
See Table 5.

Abbreviations

AAU: Addis Ababa University

ABS: Access and benefit sharing

CAM: Complementary and alternative medicine
IARC: International Agency for Research on Cancer
MP/MPs: Medicinal plant(s)

SNNP:  Southern Nations, Nationalities and Peoples
TM/TMs: Traditional medicine(s)

WHO:  World Health Organization.

Disclosure

This work did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

Authors’ Contributions

Nigatu Tuasha has incepted and designed this systematic
review, searched the literature, screened the literature for
eligibility against inclusion/exclusion criteria, extracted the
data, carried out the analysis of the results, and prepared
the draft manuscript. Beyene Petros and Zemede Asfaw
independently checked for the methodological conformity,
corrected the discordance, provided consistent comments
during the analysis and write-up, and rigorously reviewed the



Evidence-Based Complementary and Alternative Medicine

10

[89] (0S€Z-0091)

ATe10 USYEY

VH ‘Vd ‘dS ©D I [s¥] edorypg jo pue sq1a 19Y30 TN
DM UV ‘NS ‘NM  Suordal a3 sso1y 123ued Sung M UOIRUIqUIOD 10 o H OH (quy) repsug 2UDSNA WNINIIUIO0]
1D ‘ad NI Ma ut pasn
[6¥] eidoryig jo seaoerdy
[89] SUOI31 3 SSOIOY VSULAAN, VN VN W
(0Sze-00%1) VH [£9] uotday Ioyem (2355) OUIPAL-3S1
Vg ‘as ns ‘Nm BIRYUIY 9OLISI(] 10ued Sung M YUnip pue 10 AN H M ¢ 3 “T SIUNUILL0D D]NID]
D ‘ao NI ‘MA W WY 0qr] PAYSNId ST 3001 3YT,
i yunip
Dt SUOI321 3} SSOIOY ‘ ’ PIo2 ‘papunod o[oy eudarg-ox 3 1t
[5‘ad NLmH ST oYL, winydydoiopy)
o . . 2BORILIDYIUY
[£9] (000€-00€1)  [s¥] widorya Jo i ooepms PRV S PO
B SUOISa1 511 SSOI unys / vs¥adaN U1 U0 DOWESI 2a N H M (a8y) 11ysy 1930M. winijofiysndup
NM ‘ad NL ‘MA ! 1 A4 ONIHSNIJN, ) uo p o) wnoLYY
[99]
002Z-00€) VH3 unom s Surfms
m<m ‘as RUVUAMW [s¥] erdoryig jo P / AMMmMmzz 1ed o 1q 1L M (38y) eunpn(q ‘ds vauupT JBIORIpILIBUY
. Riee suo13a1 Ay} SSOIOY ¢ Pa3o3ge Y} UO PaL, :
OM IV NS NM VNIZNEWNTY,
O as nLma
[€9] Areordoy parjdde
(000€-0001) VH ‘v [S¥] erdorpg jo pue sq1ay 19Y10 ey (ukire)
‘s ‘OO “II I ‘OM  SUOISaI 2} SSOIOY AU [T U}IM UOIRUIqUIOD °d W H M (qury) agasse waq SMIOfijjnut snxopvIg deorepi[drenry
AV NS ‘ad ‘ma urpasp)
- Ayreordoy 10 Ajreseu ‘SUMO
(591 (00€1-008) 1) 8oy xeyy 5 w : Il °a 3 o
VH V4 ‘dS ‘OO . I20URD JSeaIg [rexo parjdde st . 1 H M DD (Yss10,) SBIORYJUBIRWY
I ‘A Q € ¢ QUO7Z OLISIJ O[eX d SN 10 God
NS NM MT juerd o) Jo Jeay oy, vuyvisdiod visojaD)
Kep © 201M) U)ED
[€9] (0Z8T-00¢€T) [29] uoiday pue Lduoy yim (20v)
VH V9 ‘dS ‘OO  dNNS QuoZ eweprs IUED paxrur st (yeay) dind 10 31 as M 10810 avy1041d 207y SvIIEOTY
Jo uoodsajqe) suQ
ot Jo VSUAMNAN, 0I()) IIUBIOU e[e : ‘Jrwe
T G ¢ 3 ‘ , VN VN N H M (eo)n fed 3 N (TWreH)
T OM NS NM  Suor3aI a3 sso1oy . 3
0y Ty AT 1inyos viydosSAEy
[5‘ad N1l mi
[19] Gomﬁoomv ATe10 U2AIS ST MIED gD X SEDRPUEY
VH Vd ‘ds [¥<] erwo1Q Town d S
‘O TN S ¢ ¢ L Io7eM )M IopMO 10 N qs M I  soprowidayjuvia
DD X ‘NS NM P1SI AYd1
e ga s JOOI Usa1J 10 PALI(] pLI2DG
(O‘ad5 NL YV ‘Md
[9ouaxayay] ((ur) [ouarapoy]
aBue eurpmnye) aya0dax PoqE1>sap aanpadoid ejqe ULy Je[NOLILI, yuerd oy Aqrure
uor3ai eiofy P33 uLI0y I95uUe)) uonedsrddy AV sd &30 IBNGPH 1 A JO dUIBU DYTIUIIOG Trued
: eaxe Apnys oYy, HaR U

ayy ur wonnquISIq

paean) 1oued jo swiioj pue ‘unzodar jo eare ‘saxnpaooid pue ajnox uonjesrjdde ‘pasn syaed ‘surioy yImoId ‘syejiqey

‘uor3ay 1o uerdoryyg ay3 ur uoHNQLISIp pue

‘soureu [e50] pue dTNUaIds I19Y) UM SJJA Toduednjue JO saIfiiue, G 21dV],



1

Evidence-Based Complementary and Alternative Medicine

1£] (009¢-0061 .
[ @HM Ve S ) [2¥] uordoy erequry pordde (qury) poyny xa Aaxyga( SeaoeIANSY
Quoyz wef(on) 31s9p Jowny, pue pazaanbs VN dM H M (Yory V) suvtiva
‘DO I ‘DM UV SOUUBYOX -9157
1S 15 ‘a5 N1 MA 9OIISI YIS st yuerd ysaiy a0y M snjpydar0399)d
(121 (009¢-0521) [£0] uoISay q uysay
VH 'Vd "DD . pasn st 1Ie y ) o
N AT Y A € eIRqUY PMIISIA Iooued urelq 10 I H M (quy)egaqy £5py  aoryD xo (‘dig yds)
I 7II VY NS NM I9MO[J Pa1apmod
(DD ‘NI ‘MA Wy Wy oqry vaadosovus suaprg
Junip pue
PaIa[y ‘UoISNyUT Ue
(1] (0¥¥2-00L1)  [9%] uorBay erwoiQ oyur apew (appusdiffo 1 wanngssqo
VH ‘OM QUo7 eMIYS YHON Ioue) Laqiu1z) IqiBurz, 10 J1 H OH (quy) nury DISIULD ; }\
‘NS ‘ao L MA 9OLISI YT pue «(sisuadajoypd o
DY) Wepeuay,
M PaXIN
mewmmh I27)0 [s¥] erdorpa jo VSYINT 1 Z390)) BSSIqUY-3S 1 SOUDIIOYILY seaoerualds
MMMMW d @mm s Mwm suoISa1 9y} SSOIOY ¢ N, VN 9 x| as M (239D) essaquy-asyg wnuadsy ruadsy
&m&%%m.ooo%wz Emﬁmwé ysumian, /ured L (wrey) nesdg we seaneSereds
‘DM UV ‘NS NM %WMMWH SHNNAM%MWH 1seaIg VN O N as M (qury) 189 39S shuvaLifv sndvivdsy v
D ‘ans ‘N1 ‘ma
[s¥] erdorpg jo
VSYENE 3
[89] (00S2-009)  suor3ax ay sso1OY ‘ N VN a dm
‘VH V4 ‘dS ‘DD [¢h] uorday erequy Aqreordoy parpdde 10 e (-
I L9V NS ﬁom_oN we(fon) M&S Iowny, LTHO :on W_ Xa7e] ow XT%J1 qs M 5 Sm%ijwe EM.MQWEA VMEMMW d
(D@D NLMTIV  PmSIq eyosy pmoom(georysaxy SO PULR/ sy FUPTURPUD oeadepeidopsy
[69] uoiBoy erequry punoMm 125Ued Y}
(891 (0052-0091) 51167 o110 G0N T9Ues U ojurpaasurpue 1 H M (quv) 128ua1ds (YoRI'Y)
M ‘NI MIT . AVANVINAS, M [N IIPIWRX 4020491 DIUIINE]
1OLISI(] Oeeqno)
) POXTUI ST Xa3e[ oY,
[65] uorday
. ANNS U0z 0IMB(] pasn st )
(891 (VN) NSMA ™, 161 q wsoq 10UeD yred orespoymagr, YN dAM qs OH VN T 4olvut voup
BUDD) PUE WO
[89] ; seaseukoody
(0052-0SS) VH ‘Vd (2] uorday (PIS) IO
‘as ‘O PAOM  dNNS QUo7 eweplg 190ue) VN VN 1] qs M 2&3 Q.:ww< " winpuids vssiv)
AV NS ‘NM 9sIq dred
D dD ‘NI ‘MT IV
[9oudxayay] ((ur)
aBuei [eurpminye) _ouw_ M.MW—MW_ PIQEISIP 2anpadoid ejqe Jureu Je[NORLId yuerd oy Aqure
uorSax eropy mouw Nvam - uLI0j I90Ue)) uonyesrddy AV sNd D  enqeH T A J0 SUrEU SyNUIS [rureq

ay) ur uonnqIIsIq

‘penunuo)) :¢ A1dV],



Evidence-Based Complementary and Alternative Medicine

12

Ajreordoy
[19] (05€2-006) ] wd pondde pue
VH Vg ‘ds ‘OO 6p] erdorpyg jo  19OUED [RUE X [E10I : "UuoyJ,
me JH“.U >> nmﬂ< ‘1S SUOISaI oY} SSOIOY  / VSWAMNAN VINISI], QMM_MMM@HWOEMHM@S ! s OH/M  (quV) eqI3my vsowdd vijayg
NM (D NI ‘M S11001 2 Jo Y1
[2s] uordoy
dNNS QUo7 ewepIs 10UR) VN VN 1q seaseuderog
oS e A19A0091
mun yxed pajoape
.:ﬁ .ammm.oﬁwb VH [22] voiSoy Y} UO patueaId
%m DAw U»U mAM I eIRqUWY QUOYZ (@s¥aNaN,) pue Hmﬁsn_ M we
DM WUV NS NM IEPUOD) YlION szowny, paxtur ‘parapmod 2d g L OH/M (qury) ezuepy vuvaLLfp vipaon)
MOaOnNLma . stvouvfoz
PESIAERd 03vquind Jo 1001
oY) YNM DUDILLYD
pIp40D JO yTeq ay],
Areordoy
ordde pue
_mﬁA Somm-o@wmv _mﬂ widorgig yo VSYANEAN VINISL], wﬁmsﬂoﬁw M el ig qs M (quy) 3 4o 9BIOBPLIDQIY
NS NM NLMT  suorar ayy ssony "omeUIqIoS T pasn e[uIZ /Je1osax  [Suq iysjoy s1iaqiog
9001 9]} JO YIeg
. 1ae[g (waysat
(99 (0051-008)  [po] woBNL Y N a " M . q?mmhc%wa L
as ‘oo 4v U077 92181 O[ex R 40 sonuvjvg JeadejTUR[Rg
[99] (0081-002) ot (-
o 7 ery apy (7] ORI 1BV p °aax Pa (1)
das " ®d "I 'VH ¥V ¢ I9oued jJsearq VN ¢ J1 L M VN
2S OM NL M QUO07 12181 O[ex SN 10 vov1dASav sapuvpg
(8% ‘LY ‘p¥] uoIday
[1£] (0$82-081) DD Smmwwammwmum (Jeal 1om1q) MBA
VHIDIOM NS qnoumuag ai8ay, Joumy, VN VN 31 qs M (quy) PInyereniy - (dep xo -dig 'yos)
M ‘(D adnL RrIoIQ) 907 a[eq 1pjodoa] vruouiIn
pue suoy ewrwi(
[1£] (000€-002D) [8% ‘L] uo1day Wy
VH V4 ‘S ‘DD ‘I BIWOIQ ‘9U0Z a[eq Towm, VN VN 31 qs M (010) NXTIO 'y stdajouauudy
“TIOM IV ‘NS (D pue duoy eurur( DIUOUIIA
[1£] (000€-059) sunip st dind oy
VH V4 ‘ds ‘O [29] uorday (uonuaaardowayd  woiy pazoanbs aom( (p1S) OYd9L] ‘o vurpdiup
I T OM NS 1D INNS QUo7 euwreprg se) 1aoue)) o) pue papunod 10 s qs M (quy) emern) DILOUIIA
an NM NIL Ma JIe SJ00YS JOPUI],
[9oudxayay] ((ur) [oua1apy]
aSuex feurpnyne) poriodox paqudsap ampadoxd v nd R —— yuepd ayy Aprureg
uor3az erofy vore Apms oy, uLI0§ 135uUe)) uonyeorddy % s A Iq 3 | JO SWBU dYNUIDdS 1

3y} ur uonNqIISIq

‘penunuo)) :¢ A1dV],



13

Evidence-Based Complementary and Alternative Medicine

[¥£] (085€-002T) VH
V4 ‘s ‘OO DI 11

[s¥] erdoryyg jo

(2999) Maqes-2s1g

(puos

DM UV ‘NS ‘NM  SuorSal a3 sso1y VSUDHAN, VN VN A RJT H M (qury) esaxSory ') v4quos vLIdUYayZ
O ‘as nLma
Ajreordoy parjdde doaga( D
TND Amowm.ﬁowzw VH [s¥] edoryg jo JOOURD JAISBAUL pue sqIay 19y10 g -~ q M (quIy) 431 Jom (surepy) wnioisarf
V4 ‘OO YV ‘NS SUOIS2IdY) SSOIOY  / VSYAMEAN ISAVY,  UJIM UOIJRUIqUUOD poupaouiOpy
urpasn ' 28a2®)1qINONY)
[96] uorday AJexo yyunip pue
dANNS QUo7 eweplg I0UR)) paxopmod papunod 10 N
)10 eSSEMEL] s13001 A1(T
punom H OH
- uor3o
ﬂw &%MM MWMN& Emﬂvmm/w J.UCWQ VSUANAN] 2 uo paydde aa J1 (p1S) e[nbeeq nseg [puvIS (PUTOI)
AV 08 AL 5 ‘a5 Jowe( So.BD. ¢ > pue ‘pazaanbs : DLIDIIIIS DIIDUISDT
‘paysnid
aIe SIABI AT,
Jowny 10 punom
[%£] (0S61-05%) [c£] uorday uo parjdde pue
. S.m :q“m d.m ‘D0 BIRqWY QUOZ  (,vs¥EdaN,) stown], paiopmod ‘papunod q " 1 n "U9SaI] WiNnu1jo) SUIIEIIIqUIO)
I “TI ‘DM (95105 Iepuon) YlIoN pue punopp dIe WNuLjo) WNJ24qUI0D)
2q1D) NS (O FoLIsIg reqaa winga4quion
JO saA®I[ Y],
ﬂsg ‘awﬁ-wwmv‘mw [c/] uoiBoy vore parons oxXa
U,U m,M d <mﬁ v BIBYWY 9OLIISI] I0Ue) P % 2 71 qs M ('wre) sisuappIauas JeaORIISE[D))
VH ‘NS “OM 1D e Y uo pajsed sy 4
i € ~ T Hny repuop snua Aoy
ad NM NL Ma
[$9] (009¢€-0061)
. [¥9] uo1doy reyy § oy
A %IDMM MW Vw\h SUOZ 9ILTISIC] OTER, I20URD JSeaIg VN 10 71 H M . UIOS0LID UG seaoejAydofren
[59]
(000T 01 [9A9] ©3S) .
e S pay vy [PO]UOISN IeJY F Yss109
MM;D.W Mww mm.v% >1\_,H 2007 LI Ok Jaoued Jsearg VN 10 s qs M (wog) Teebueered) psoutinf bqupvr) seaoeprredden
D ‘ao NI Ma 9v
jxed pajoage
31} UO paureaId
e o rov ooy,
[99] (058€-0€D) eIequIy ‘Uo7 I20UeD UD[S wuo .me ST Av wy 2 S H OH (qury) 19z uawor) it JeaORIISSRIY
VH “II ‘NS ‘dD MA  IepuoD yiioN A Pt U P 1 "V DpouLip) va1ssvig .
P - o1e8) suaj0anvi¥
LISt pUUIY], JO Jed[ pue
P29S UM DIDULIDI
"q JO pads Y],
[9ouaxayay] ((ur) [ouarapoy]
aBuei [eutpminre) Jya0dax PIQLISIP 2anpadoid e)Iqe JUIeu Je[NOeILId, yuerd oy Arure
uo13a1 e1opy «o,-w M@Em ayL uLI0y I95uUe)) uonesrddy AV s(d +d0 IPNGEH 1 A JO dureu dYNUIIIS frured

ayy ur wonnquISIq

"ponunuo)) g ATAV],



Evidence-Based Complementary and Alternative Medicine

14

I90URd 0)

[5£] uorday aNp 1Se31q PIJeIID[N
[¥£]1 (00022) YHNS ~ erwoiQ ‘vmays 1930 Jsealq 03 pajeSrumny pue °d N H OH (010) mureepery 7 sudiygv) viqioydng
1S9M 114381 VAJIYD paddoup st suygpg
vigioydnyg Jo wng
1429110
eidoryys jo
[¥£] (002I) VH mee.o Mmmwé VSUEINEN, SAISBAU] VN VN XI®¥N dS M (qury) 10331 N Stsuaiiapop
‘ 4 vigioydng
v1jofijpoqo yiqioydnyg
(o] widorgu Jo puv Lyasjoyy
suo13a1 1]} $SOIOY VSHENAN,, 2 WndqujapuvpI VN  XIR N seaoerqroydng
‘ vigioydng qm
1oy30803 ‘vorutssdqu
viqioydng
JO Xa1e[ pue JoOy
(2] uoiBoy jxed pajoage ay) uo
:&._ Aommm-.oom: eIRYUIY “ucoN (. FSIWET,) @oﬁ“_mboww%\ﬁhws 5 wy) s[enbynd) ‘xed vjjdydydwy
VHASDI NS 00 graon P y wm fwrp . a I L M (qury) Srenby viqaoydng
NM (D ‘ad Nl 9LISIC] NIBGD pa1opmod "papuno
Ls1 qreqag st vydydyduiy
viqioydng
JO JoMO[J YT,
[¢s] uorsay
dNNS ‘@uoZ eurepig Tooue) VN VN 1
PSI ATed
(7] ammm..oom,v (2] uoBoy punom
~<E A\Hm Dm mvm T dANNS ‘Uo7 eureprg RERLIRRIIN(N 3} 03UT P}IISUL uy 71
OM AV 1S NM 4310 essemef] pue paysnio
15 ‘ad nLma
aIe SABS[ USaI]
(16]
o139y JNNS QuoZ yed vuﬁm&u ¢ (p1S) eUISBIA ‘[od sndyovisosovu
BUWEPIS O1ISIJ 19oUED punom oy} uond pue °d J1 as M (qury) euest 10J0.4,
I L3St d vapunod quy 'd 104D
JUDD) OPUOAA paiapmod pap
ar1e saA®a] Usa1y/A1(]
Areordoy
[¥L] (0S62-0S¥1) VH pasn vysnqot ) . .
A T N AT € [s¥] erdoryyg jo . (z929) yryow-a1sy yoedg pue qne(
/wm_u m%?mMQM%wa SUOI3a1 3]} SSOIOY VSULAAN, MMMNM“.M w mﬂmuﬁwﬁtﬂw °d dm H M (qury) (o3-a72411 voruissAqv vyngy
yred sjoym ayf,
[v£] (00zZ-0501) V4 . .
TG OOy TNy T € [s¥] erdorypg jo Treq (1SYy20H)
as OO TDOM o8y sy ssoroy < PN, VN VNG as M (V) SIRRNR o opopuag
AV NS 19 ‘ad
(0081 mmw_é qas ) UOBRLIGY ey Isearq E«%%mﬂ%&% A® g qs M VN od
) QU077 9I11SI(T O : SN I vsooyn.f vydAjps
‘DD NS NM MI Z DS OTER pue paysni) N0 unaf vyddpry
[9ouaxayay] ((ur) [ouarapoy]
aBuei [eurpmnye) a110dax PaqLi>sp 2ampa>oxd 13103 Jureu Ie[NOLILId, yuerd oy Arure
uorSax eroy Eﬁw Mﬁ:«m - uLI0j I90Ue)) uonyesrddy AV sNd D  enqeH T A J0 SUrEU SyNUIS [rureq

Yy ur uonNqISI

"ponunuo)) g ATAV],



15

Evidence-Based Complementary and Alternative Medicine

[99] (000Z-05%)

asOD UM VH  [#9] oSy repy (190ue2) feso I
Pt o ude) pue PaysnId 10 N qs M (quy) 10py 12 WYSIM (1) vasourd
Va9V NS OM  2U0Z 30msIqg ofex uryoesq unjg st
juerd a1 o Joo sA1ov150411
‘(5 OM 0L M Hiued oyl J ! Y yra
Areordoy parjdde
Ew_ Aokoowﬂooowv [s¥] erdoryy jo IdUed pue sqIay I9Y)0 5 Srenpen ydonog R yuny
m.Hm <wm <mw m,w Qs SUOI321 91} SSOIOY  [8)021 pUB [BIIAID))  [JIM UOIRUIqUUOD a PpsBA qS M (qury) aenpend vo1UISSAqD VaIN]0D)
M 'dd NL'Mda -
Ipasn)
ATeao uaalg pue
9JeI0RU PO ST
[99] (000€-0591) ~ [€S] uorday erwoIQ Awmﬁam zwmaob
das 'od IX 'VH 'vd U0 BMIYS 12ouUR)) /sBUI[PMS snijofionf stunany) 10 1 qs M (quy) ensiq puag (NY)
AV NS OM (D qIoN Kisyseuowr paynuaprun 10 1001 i vainp viuindip)
NMaDNLMI  soueqryaiqaq paxrtu st yuerd o Jo
Jed] paropmod ayf,
[99] (0061-009) . Aqreardoy 10/pue . .
vd ‘VH 9V NS w%o_ :MMWMMW%«M J90URD JSBAIg Areseu pardde um 71 L M (811) me1ag QM\MMMMMMHO%
NM ‘NL MT IV ZPHsact pue paysniy BN & PV
[99] (0091-001) . Aqreordoy 10/pue . .
as vH vd ‘0s Wﬂwo_ QMMMMMMNNM I2DURD ISeIg Areseu pardde Mmz 71 qs M (811) me1og 3 EMMMMM MMMMMW&
NM NL ME 9V Z PHsaot pue paysniy '
[s¥] erdoryig jo
[7£] (00ST SUOIZa1 A1)} $5019Y VSN, VN VN 1
¢ ,o oS.«ﬁ. :«m e MN_OEOMMM 1 120U JSeaI PoMO[[EMS pue I (P1S) 0,0quoD SIUNUIUL0D SNULD]
mwm mWU me d. oM mZH,Am yA PIS jsealq PaMaY ST 1001 YSaL] o N H OH (quy) oo 1! oy
NS NM ‘dd NL £ essemery
[v£] (05£2-006)
VH V4 ‘dS [s¥] erdoryig jo yssiof snijofipao
‘DD I “II YV NS Suoidal o) $s01oy VSUDIN, VN VN it qs M (quy) 2hisos sniyuvjidyd
OM NM D ad
Fm_ﬂzoﬂwwm BIWOIO 109UE)
UOZ BMUS 59N /sSurfjoms VN VN VN
10N A193sBUOW 1 R, ,MH
soueqry 21qa(J PoyRUePIUN
i [15]
E_ Aowom Aoom@ uotBay dNNS 2u0Z I90Ued UT yed paroaye ags 3 X a1Ied MV_MWVSB 1
<HI %m Dm Uwu T BUWIEPIS OLIISI PIS uo paddoip xaye a 1 L M ) a ucﬂﬁ 1ywonay vigioydng
NS NM NI MA — (qury) qryouny
i [09] uorday
[¥.] (0STT-0021) PIOYWY O[PM BaIe pa)oaye sstog vypupovdiod
VH ‘Vd ‘1S (lowny) I90UED UDS 9} UO PIWEId pue (] X qs M (p1S) OydLLIED)
. Lova sl UI)SIMYIION 570ombs ST X1] SI] vigioydng
OMDLMITT o0 wuepg p 1 X7
i [2¥] uordoy erequry Areordoy zourny .
(7] Aommm .ooomv Quoyz we([on) 3s9p Jowmny, a1 uo parjdde 2a X7 H M (quy) eynruy AMWNWKMN&M\MS&
AV NSO 9OLNSI( BYIIN ST Xa)e[ USoL] tqioqang
[9oudxayay] ((ur) [23us19§2]
aBuei [eurpminye) aya0dax PIQEISIP 2anpadoid e)Iqe JUIeU Je[NOLILID, yuerd oy Arure
uorax eropy mouw Nvam - uLI0j I90Ue)) uonyesrddy AV sNd D  enqeH T A J0 SUrEU SyNUIS [rureq

ay) ur uonnqIIsIq

‘penunuo)) :¢ A1dV],



Evidence-Based Complementary and Alternative Medicine

16

[0S “s¥]
uor3ay erequry

yunip
pue Iajem M
paxtw st ropmod

[€9] (0S2T-0S¥T) el (010) ofexxuel]  Je[qP[OD) (A[PUY)
bt QIISI oW (190UBD) VSYENEAN], 3y} IO ‘punom EN | H M 9B0BPLI]
VHVEASAY o5, cerdorgu jo sy uo pardde %10 (qury) [S[0D Se[IN  snpipuv? SjoIpv]D
SUOI321 3]} SSOIOY pue parspmod
S13001 9T,
[s¥] erdorypy jo 1red pajoaye
SUOI3a1 3 SSOIOY VSULAAN, 3} UO paurear)) °d dm
[s9]
[ss] uordayg pamojems
(000€-0041) VH ‘Vd ¢ Jommy
oo T v ANNS QUo7 eweplg pue pamayp st 10 ig
. as muO ﬁm< .Dm 90181 e sneydwiky/ alnp, voruissAqu sipdaoq
NM 19 ‘dd NL
JO MG MELAL qrem (PRI 'Y)
qs M (qury) wrysoy| v asshqu sypdaoq 9BIDRILINODR[]
[#S] erwo1Q JIooue)) uajed 10 I
9o10SI( YL 3I® $)INIJ UI) 0] XIS
[99] (0002-00¢) AS
‘DD I “II ‘VH YV
T s (0 € [c¥] erdorpg jo _ TINT
08 OM 15 M SUOI321 9} SSOIOY VSULAAN, VN VN W qs M HHV = 2poj0d uvqsas Viuvqsag
‘(19p10q uepNg)
an NL ‘ma gav
[99] (00¥Z-00ST) .
) [s¥] erdonyqg jo VSUANEAN (38v) eysng 0T ('PA)
asns 1o feodoy poriddy— a@ - 1g®IT QS M
SuOI3a1 9 $SOID OWIHSNI wy) 170U £9 PUDINSUIS VUUD
AM ‘D ‘0L MA 1331 34} SSOI0Y n, (qury) 39y M . S
[69] uo1day erequry NUnIp st ajenyy Aqauaeq
moﬁ.Soan.onom:.Dw Quoyz, ﬁ.v:®>> YlI0N 190ued Sung o) pue 1o7eMm ur 10 71 H M VN MWSMM\MH:MW_MWW
43 "1 'VH ¥V NS 9OLISI(] OYereqno) POYSILID ST JedT Y[, " uwhmw“
. ysem £poq
[99] (0581-0)  [#9] uO1BY 1BJY ¥ °a :
S aTEe . I20Ued Jsearg ® Se pue £[[e1o pasn 1 H M VN [IUA Do1pI1 DULIS
add NL'Md dV  2U0Z LIS Ofex styued ot jo Jea R 10
[99] [sv] eidoryrg jo ptons TN
) . o VSEENIN 3} UO paureamd pue  o(J g qs M (010) BRQINPIN :
(00%1-0) MA IV SuoIda1 ay} Ssoy papunod 81 37eq 5L DULIPUDXI[D DUUIS
[99] (00sT [zg] uordar qeso
) M ; ’ UAAIS pue paIay[y (p1S) oyorpadusyy Iaeq (‘ISYd0H)
,oowc Q,m mv,H 1 mZNHquMMoNomMQEw 9D ‘papunod ‘paysem 10 ! L M (qury) exqirg vauISn.iiaf viIaIIA
Vd 'VH NS "OM s /red STYIRq AL /YN
[99] (00zZI [69] uordoy erequry ysem £poq -q ys104 v10fiSiu0jqo
0)dn) s ‘DD Y QUOZ O[[oM YIION I20UED Jsearg © se pue £][eJo pasn 0 71 qs M VN nasfoSipu
VI VH MT GV 9PMmsI oye[eqno stuedogy jojea 4
[99]
. [zs] uordar (P1S) OPPRRPM .
- UTOMYD
(0097°0071) AS DO N w07 eurepis 120ue) VN VN 1q L I\ (qu) e wa
as 9 "I 'VH 'vd o181 e Uo10Y/ BIEY 120m.4q vuLyiALg
‘NS ‘IO OM NM -
[9ouaxayay] ((ur) [ouarapoy]
sduer reurpmnye) p Pp2qridsap ampasoxd J . juerd o) £
uor3ai eiofy P3I0¢1 ULIOJ I9duB)) uonesrddy AV s(d Ad0 IENQPH 1 A JO dureu dYNUIIIS Trued
eaxe Apnys oy,

ayy ur vonnqIISIq

‘ponunuo)) :¢ A1dV],



17

Evidence-Based Complementary and Alternative Medicine

Areordoy parjddepue .
(19] [ [SWwoH
- sp] erdorgig jo VSULAIN S4194 1910 3 Z395)) UNW-IS wnvadoyoudys
. Aommw @oomv <RE SUOI3a1 9]} SSOIOY OWIHSNIA], M UOIRUIqUIOD a H L M (2329) oS 1PrG0HoUMY
vd 4V NS 1O ‘an - v11290T
Ipasn
[19]
(0082-0041) V4 ‘VH  [s¥] erdoryig jo ‘[SWeH 9BIIRIPQOT
‘as ‘O I I ‘OM  suor3ai ayj sso1oy VSHLAIN, VN VN X1 L M (qury) enqif 00442913 1]290T
ns ‘as ‘nL ‘mia
[59] (008€-009T) Sm_" uoiBay  vsaaaN, /ured T WNUISSIIDIISN
spueryiy dNNS ‘207 (1) 1sea1 VN 10 PS H OH (qury) eqpaL oeadRUI]
d wnury
oy noySnoryy,  OIEQUIYT, B BqUINY
[19] (00£2-006) Aqreordoy parjdde
VH ‘Vd ‘dS ‘O [s¥] erdoryyg jo pue sq1ay 110 bug (quag)
YV NS NM Suordal oy sso1y AU [T UJIM UOTJRUIqUUOD °d I1 qs M (qury) ezeaus 15 voruisshqu vlainjvs
D ‘an ‘NI ‘ma urpasn
[19] (008€-00€T)
[s¥] erdoryig jo .
IV 3dooxa suo1301 33 $5019Y VSEadAN], VN VN N H M (qyury) gaSenyg boe( voyopiu viajps
‘uor3ai eIo[ [[V
[19] (00££-005) uaA13 Jou
VH VS ‘dS ‘OO M [s¥] eidoryg jo  VSUENEN st uoneorjdde ue pue ('s1p) DI °2a
“IL‘OM UV NS (D suordar ay) sso1oy OMTHSNIIA], UDILLLY S110U0IT VN i qs M (qury) iy sey DUDILUIDL S1JOU0DT
NM ‘a@d NL ‘MA M pasn wdyO
(191 (00£€£-008)
VH 'VSdS DD 1) NNMMMMMMM MMMMMV (:VSUTAAN,) EEMMMM%N@%W% 2a T qs M (quy) 3udz saxoy 9f uossIeM ( uing) Jed0RTWIET
“ILOM AV NS (DO Yoau 3} JO 199[N ; 3 1 ) v1ofiid20 130109 ’
. ey 9OINSIT AYITT are saaed] paddoyp
NM ‘dd NL M3
wnaqhjpyo
wnjdxoyuvz
o] AonooNn [¢¢] uoidoy JO 10013 91 T (P1S) esHuRN MIBA
-00£) VH ‘dS ‘DD . PaXIW Uayo pafoq .
N T OM TV ANINS QUo7 ewepl§ (erwayna) Iddue)) 100X $31 10 YUNIP 10 I H M (01Q) eeSUSIYPIRIN  ("ISYDOH]) Sap1oatidiu
GOINISI(T 9e e ury) TYOLIST WNIpUapoLd
QS UM a5 L aserea pue £suoy yum (qury) IydsIy puapod|n
paxtur ‘papunod
aq [T 3aed Jesy oy,
b A K e B B aa a1 an m el quuspng
SR QUo7 ewrur( IoUed JseaIg paoage uo parddy (2995)) NMeqU-oSKT  DijofiaSoqus vSnfy
Areordoy parjdde
[€9] [s¥] eidoryiy jo pUE $qIaY 197310 .
(0ZIE-00%7) VA Y[V Suor321 313 85019y  VSUENEN ISAVY], I UOHEUIqUIO Elel N H M (qury) nsyepyosyy T snsnffo snounf seaoeoUN|
ut pasn
[9ouaxayay] ((ur) SoUBISIS
sduer reurpmnye) [ m«— ] Pp2qridsap ampasoxd J . juerd o) £
uor3ai eiofy P3I0¢1 ULIOJ I9duB)) uonesrddy A s0d AdD IENQPH 1 A JO dureu dYNUIIIS Trued
eaxe Apn)s oy,

Y3 ur uonNqISI

‘penunuo)) :¢ A1dV],



Evidence-Based Complementary and Alternative Medicine

18

. [#¥] uorday pajrasur . QBIDRIOIN
[99] Aonmwm 005) erequry erdorgyg S11001 9} pUe BaIe (qury) FUILMIDS
OO "1 'vd RCELL0) uy B | H M puviUILIYDg
Cone e UI)SIMYIION Ppa3oaye o) ur apewr epawag YIOM B
ds 'vH NS 'dd ‘e[nsurud ] 31397 st duruado Jrewg ’ a
[59] (00%€-05¥1) [16] unys ay3 uo .
rQ i T ¢ : (P1S) ®reerex drem
VH dS 99 114 uotsay dANNS 2107 Iaoued upg paigdde QMM SLdorp 2d 1 H M (zepD)snsahg osy  (‘YORY 'V R UO[[IQ)  dedoewradstuoy
OM UV IS 1M PUEPIS BIRSIA pue pued Aq paqqni (qury) yiyooSuyg  vorussdqy viuvydais
D ‘ao ‘NL ‘MI JoUID) OPUOA I SOABI[ USAL]
i yunip st uorjeredaxd
[99] Amﬁmﬁ 00.1) [ss] uordoy a3 Jo Junoure
ds vd vH QUO7Z eUIEpT I0ue) BUIS B PUE PI[IO 10 g M (PIS) O3ppea1aamay Uosatd SBIDRYJURIIIA
v s (o NS 2HOZ FHEPIS 1t PH® PoIOq 1 (quy) amwezy  vopuissAqy vuivsiog Rl
. ; o, 9oImSI(T e papunod juerd
OM NM ‘dd NL oY) Jo req oy,
[ss] uorday Junip pue paidy
[99] (000£-089T)  dNNS @uoZ eUrepis Isouen ‘papunod st yuerd 10 1 (P1S) Oy21pponH
VH V4 ‘dS FMISI dred o3} Jo ymiy oyT, (010) ooquuig urredg
G T T A € qs M SBIIRIPIN
DI TLYV NS OM  [6¥] erdoryig jo VSYENAN, VN VN IR (qury) eunpn(q sisuadvo viSiaqayg
OaD ‘NM L suordar ayy sso1oy
[92] uorday Aouoy yym paxru
BIWOIQ “e33[[oM I90URD Jsearg ST)001 pazaanbs 10 N
IS “UMO]T, 9JWIN A[ysa1y yo som( oy,
(22] voiSoy yxed pajoape
- : VSHENEN uo parjdde YO "V X3 ISYD0
112] (009T°00SD requry souo ¢ ) o orod as M (quy)fegeyy PV WO
VH V4 ‘dS ‘OM 1epUoD (HoN siowny, UQY) pue PaIapMO °a NI puv1iaduwiyds vpis
NSO AONLMI T yreqo pue punopm ‘papunod
st eeRd st t1aduiryos vpis
JO 1001 pue Jes[ Y], 9BIIBATRIA
_mm_,zoﬂmom RIWOIO 130185
oU0Z BMAS 59N /sSut[joms VN VN VN
(] I0N A19)5BUOWT 1 I
(000%-0091) VH soueqry 21991 paynuaprun
Ve ds 1 ‘OM ! Buryrams oy uo pan .
AV S TIM SEOWMQ uoiday wﬁwmmmmzu pue 215 U0 pawres s 1 H M (qury) g T vyv][1911494 DAIDIAT
O ‘aoNL IOIQ ouoZ TM3US 4 2UPMS PaYSTLID ST Jed[ o
(DD NL ‘Ma 1seq 9OSI BEPY PaY FJeo[ °4L
[s%] erdopg Jo  VSHENEN
[89] (00€€-002) SUOI31 3} SSOIOY OUTHSNIJA], VN VN 31 (p1s) oyuee(ng
h%\m ”MM HMM HWW,\, mZLm&%%MmmM« S P WMSM.MMMMV 0 1 s n uasax] vAyovisdjod seaoeruedo]
O (T N T - , i L ! a (qury) Tejuy vlojppng
[ ‘ao ‘Nl 4av PIISIA ?red P[O2 "papunod
[9ouaxayay] ((ur) [ouaropy]
aBuei [eurpmnye) a110dax PaqLi>sp 2ampa>oxd 13103 Jureu Ie[NOLILId, yuerd oy Arure
uorSax eropy Eﬁw Mﬁ:«m - uLI0j I90Ue)) uonyesrddy AV sNd D  enqeH T A J0 SUrEU SyNUIS [rureq

Yy ur uonNqISI

"panunuo)) g ATAV],



19

Evidence-Based Complementary and Alternative Medicine

[s9]

(000€-00ST) VH Le¢] votzas Butpunod
SR ANINS U0z oIme(] puers pue urddoyd ‘JUISH, T vApUDIIPOp
.Qm m,wa nwvH 1:. QS S101ISI BSOq Jo Surgoms/reoue)  £q pasn st jueld VN BT qs Mm (qury) popus v20v]01AY 2e22e0e (01
wuw\w :«N WW»%% BUDD) PUE WO a1} JO Jea[ pue Jooy
) Pooj 210§2q AJeseu ) ]
[89] (000€-0521) [2¥] uoiday ereqyury u2AI3 ST 19)EM 31O (Uoa
‘VH V4 ‘as . "X [[eM) 21vp1dsny)
‘95 L0 AM uo7z we((oo) 3sop Jowmny, yym 1opmod yimny SN I L M (qury) eIropn “dsqns
‘an NI ‘md av PHISIA PN Haduippos vijaquig vavdoina vaj0
pue 31y paLIp oy, !
1913280) pafroq
U)o dTe Sap1021iALl
WNIpUaIpo.a]D)
[89] (00ZE [ss] uor3ay puv wnaqlpyo 502089]0)
-0S€1) VA ‘AS  dNINS @uoZ eurepis 1adue) wnjdxoyuvy 10 ' L M (p1S) ouree))2ag ‘71 stsuadpa va)O
I TV NS ‘dD 9LSIJ 9red Jojooys
S[unip pue £ouoy
U}M paxIu paioq
st 1xed J00ys ayT,
yunip
Uk pajeraoe
[89] (05££-0052) [ss] uotday P 0um Spunod ag g (1)
vd ‘DD DM dNNS 9U0Z ewepls  (Bruaynay) 1oue) Eﬁ QM:M dvo 10 31 L M (p1S) oyd0I0I soaoydouvjapy
AV NS(OADNL  PWSIAdred R auIsIA
U3)J0) Jeay ay7,
Arero uoard
[89] (008¢-006T) [55] uorSsy erwoIO STI91BM S[NI] YIIM 9BI0RUISIAIN
VH ‘vd ‘ds SUOT BMD S - 10N 100URY paxtwr ‘parapmod 10 11 S M (qury) owaydend) T vuvdLLfv auisidiy
1Yy Ns M JUNEEQQEME ‘vpvdLponb q 4 1 . .
O ‘as Nl M1 o : s14AsQ JO Jea] patIp
[IM I paLIQ
[99] (0052-0071)
as 9 1 9v [s¥] erdoryyg jo VSUENAN I .
‘VH ‘NS ‘OM ‘(O mcoﬂwoh 9} SS0IOY VNIZNIWTY] VN VN R I N L M (qury) eroys AISSIO NS SHIoR]
‘an NMNL ‘ma
[¢¥] erdonpg jo
su01301 o) $5019Y  VSUENEN ISAVY], VN VN g
spunom uo parjdde
[99] sy} pue a1 jo
uorday ereyuwr
(00¥T-0001) 2 _E,OE.VN ae M v (asiwar) 1opmod yym payoeq as M (quiy) sopeg ss10]
0V ‘VH ‘NS OM ol : : qaaBorpaysnd  oq WM IT vwgod snog
‘O ‘an ‘NL ‘Ma BION PHSIA AIUES UBS D14DA221S DIIDUIIDT
BIONUIYS-Te[UTA ’ o
JO SYINIJ ‘UINIALIDS
winyly Jo qng yim
SOABI[ PUE JOOI SI]
[9oudxayay] ((ur) [23us19§2]
aBuei [eurpminye) 9)x0dax PIQEISIP 2anpadoid ejqe Jureu Je[NORLId yuerd oy Aqure
uorax eropy mouw Nvam - uLI0j I90Ue)) uonyesrddy AV sNd D  enqeH T A J0 SUrEU SyNUIS [rureq

ay) ur uonnqIIsIq

‘penunuo)) :¢ A1dV],



Evidence-Based Complementary and Alternative Medicine

20

(9]

i . [£5] uor3oy Aediy, BOIE pajooye (010) .
AM%MMMMNWHMWM% UIYINOS ILNSI I20URD JSedIq ay} uo pajsed pue 2a his qs M oo33eueyq (yuy) m:mo\:ww&uw&::m
JIweS 1Ry USTLID TB SIALD oydenquig/10yn
(O “aD L MA S BIRYaS pay 1 oenquuy 30YnH
Arexo
[£5] uor3oy Leidry, uaye) pue Surmg jo
UIYINOS IINSI I90UBD) Tomod syraseadur o} 10 N
dIUreS 1)IBYRS M35 £ords ur paxtur
[s9] (00€€-002T) st 1apmod jo0y (p1S) suooysiys
Vqas ¢ Suroms Z39r)) UBYIaq-2)S ‘boe
VH VE IS99 [op) eidonpg yo . H o RO TG NS 1 !
T OM AV (018as o $5019Y VSEENAN], oY} UO pouwreamd pue (] 1 (qury) ONounolN  SnoiuissAqy xaumy
NS D ‘ad NI ‘MA . papunod stjooray, T
[59] (00S2-009) [c7] erdorgi jo red pajoaye Iawruwre(y
VHYEAS OO NS 1518515 u..mmob< VSYEMEAN, S} Uo pauresid 2 dM H M (quy) wppuiny,  (‘USLN) wngpnuls
(O ‘an ‘NI ‘MA : 4 st 31ed a[oym wnuodAxQ
[82] (0062-05€T) [25] uorSas o
VH V€ ‘dS ‘OM o 93ed'N'D (‘qunyL)
U077 eurepr Iodue wy) eqdr aeadediesopo
‘90 P T UV NS mZNHuwﬁmﬁNu?Q PIS 0) VN VN 31 L M (quy) eqdiz snyvopf sndvsoufy pPod
nM (D as Nl o
Areordoy
[1%] wonensUTWpy pardde ospe pue 5
£y emeq I90UBD JUOY ATeI0 Pawnsuod W N
EhiqREIN N RN E| pue pafioq 810
st1red 3001 9T,
erdorypy jo
Lwﬂ&.ﬁh%wﬁ« VSUDIAN ISAVIY, VN VN R
:o_,ﬁoowm-o.ob [z¥] uoiSay erequy A[re1o
. é <Am mmm Umu Quoz wel0r) jsop\  IOWN) YOBWIO)S  UDAIS STIJeM (M IO Us
quwoww\m&mo ERISSIQ IR A Pa[10q 300ys ysaig deadeuequinig
[¥¥] uoiday sed
erequry ‘eidorpy JOOI (JIM PISSAIP
o Ioue) /paridde st (anjyns) Elal N
UI)SIMYIION
ensumusg 21857 LQudp, ynm (wog) saIxaN -
tted @ paxiw 1pmod jooy H M (81L) ynyv vonvaz oSpaun
[¢¥] uoray erwoIQ A[TeI0 uayey st 9om( (quy) exowry otz wnid
QU07 B33[JOM ISOM hekliclg) oy pue pazaanbs st 10 11
LISI IqUIYDH v1UD|Aoz g JO Jed]
- UNOM JIOUBD
@M AMM Wmmu%mnww [95] uoiSay uﬁw 01 pordde pue .
“I“OM NS NM mZMwUuMMMMMW o 19280 pazopmod ‘paysnid °d ps H M (010) 190x100 vIv]02oUY] 0FVIUD]J seadeudeiue|d
1O ‘annl ma ’ 91 Spaas paLI
[99] (002€-00€7) [zs] uoisaz (p1s) oyouog q wnauissdqy
QU077 BUIEpT Iooue I : o Jeaoerodsont
VH Ve 0S ‘a5 mZMwEﬁDNEmD PIS 0) VN VN d qs M (qury) ejo] win.iodsopg Id
R — m ;
[eurpmnye) 3y1odax PaqE1$ap LA 9 jenqe Jwreu Je[noeurd yuere o Ayrure
uorax eropy mouw Nvam - uLI0j I90Ue)) uonyesrddy AV sNd F JellqeH 1 A J0 SUrEU SyNUIS [rureq

ay) ur uonnqIIsIq

‘penunuo)) :¢ A1dV],



21

Evidence-Based Complementary and Alternative Medicine

Ajreordoy parjdde

o RA omﬁwm-ﬁwooc [57] mdory jo VSN, PUb SqI9 19130 6 wy) nziqaIg MMMMMWM:A 4
P <HM~ mvm ‘H.H O\M\/ mgoﬂmo.u OQH SSOIDY <ZHNZMENV~u Qﬁg QOMHNCM@EOU a ! H M Aﬂ <v ﬂ 'S :D & N\\
AV NS ‘(D ‘ad Nk u winipnoyJ,

Ipasn

Sl e S —
VH Ve dS DX “TI ZOMS o) vsuINEN possaIp pue sd I 0 M (z2D/qury) Ass10d snpifi

DM UV NS NM 0N KI1sjseuowr ‘ ’ [o1S 2519 SHINIUNUDY

T i pazopmod st yeay oy,

(5D NL ‘Ma soueqry 2192Qg

[ss] uorday yunip pue
i ANNS QUo7 euwreprg 190UB)D) PAJBIAORW 2 [[IM 10 I

EE, Aommm o.omc 9o1nsI ore jued oy} Jo saALYT

.<E. vd ,Qm ,UU [£9] uorday Tooue paweaId uay) pue 5 1<) a1t “UISAL]

»mM. U\S» m<. NS RIRYUIY 9OINSI(T o pazopmod paysnid a I o M (prS) 2prid SISUDLUIS SHPULA]D)

(5'MNLads WMWY 0qry JIe SIALI] AT,

‘punom
a1 Jo Juruado oty
uo nd st anprsaz o
{[eLId)eW DT)SAWOP
19130 10 2FuLIfs
[6%] uorday erwoIiQ 3
: uisn punom agijo
- omoN MMEOMA I25Ued U0 ajoq s o3 pordde 1810 J1
PHISIA BIOH 3n1d ST UOTIN[OS 3]}
JO JUNOWe UTe}Idd
S[unap st ssef3 [rews
JO J[eY pue uonn|os
® oyewr 0} papunod
JIe SALI] AT,
oSepue

-om%vmﬂ%m@m ‘a o, Lom zw_uwww VSUINAN], se mE:owa %ﬁ uo 5
IV NS NM MEW Mw% a 4q Buroms pardde pue paysnio a 31 seaoR[OUNUEY

O ‘as Nl M1 o ERd 918 SIALS] ],

Nunip pue .
s Pase poprmid DM Gy pwsgwe
uo13ay JNNS QUo7 udy) snLv1Sul ig ’
: ) I20Ued JSAIg e 10 . Sory ozeak YooN  uva vmsuy sypuia))
RUWIEPIS JOLIISIT SHYIUDII2]d JO RIS J1
JoUID) OPUOA SJea] YIIM paxIw oIe
YIeq pue wajs/syedT
[s9] (00€€-0S€T) [6£] uotday pardde pue 1onnq S
RSN ‘ M ('qx0y)
as “mad ‘oM  erwoiQ ‘erdoryyy 10UR) UM paxIW pue °a dm ) M (quy)Baryozex
NS (D (D/dD ‘dD ISeaYInos eare oeq paysnuo st juerd ayf, 103RIDAq SHPUIZIO
[59] (0S¥Z-0001) [£9] o1y .
Jed pue .
a1oymasp A[qeqord  ereyury 9o1nsIq I90UR)) ST 8 JEL YL 10 11 qs DH (qury) uewoy T wngpuvis vorung ardoeOTUNJ
pPu® 9 ‘NS ‘MHa WoyUey 0qry P -
[9ouaxayay] ((ur) [ouaropy]
aBuei [eurpmnye) 910dax PaqLi>sp 2ampa>oxd e)Iqe SRl Je[NdLID, yuerd oy Aqrure
uorSax eroy s uLI0j I90Ue)) uonyesrddy AV sd PEOI A O 1 A JO dUreu SYNUIDS frured
: eare Apmys oy, AR RS

Yy ur uonNqISI

‘penunuo)) :¢ A1dV],



Evidence-Based Complementary and Alternative Medicine

22

[69] uoiday ereyury Afpeso
QU07Z O[[PM JHON I0ued Jung ufe) pue sdep ¢ 10 N
qommsic] oyereqn J10J I9JeM UI paysnId
[89] (0582-000T) HISI OUEIPATO st31ed 3001 3yT,
A [s¥] erdorgy jo fareotdon paygdde H M : dvadTIqmy
XUV NS NM 1018515 1 55010y Jaoued [euraiu] pue Q.Y 12130 °d N (quy) nquppuyg T viofipi02 viIgny
1D ‘an ‘NI ‘M4 ' 1 UM UOIRUIqUIOD
ut pasn
[99] (00€€-006D) (1 1 doreyg go Aoppur
&MN/N\WMHMHM MHmSMu SuoI3a1 9y} SSOIY VSHAAAN, VN VN HB®H s M (qery) 8oy vo1UISSAQD VSOY
Aydonrad4y A[reso uaye)
[99] (00ST-0041) AS .Tmi :MWMVMVEESO pued ajeysord  pue paon( ‘papunod SUSUA I unyey (‘¥ YooH)
I T ‘VH Vg 9V 9UOZ PETIOM 1S9 cersedrad4 SIYIeq vuvdlly d 10 1 L M (quiy)3ouaug ML UvILLY snunig
9O1ISI(T IQUIYD ! 5 Hed
QS ‘OM 1D ‘aD R oneysord uStueg  woig syoenxs pmbry
j1ed pajoape
99] (05T¢-0S¥C
_Dw_mMM ‘VH A<mv [6¥] erdonpg jo VSUANAN ot} U0 Pattiead TPwH [ (9onIg) 33eS0Y
T ‘ uay) 4ouoy o N 1 M (qury) ossoy
AV NS ‘OM (D suorda1 oy sso1y OMIHSNIA], Ui poXIII puv vo1u1ssAqv vIuaSVE]
M ad NI M @u@c.som m_. J001 Y],
(991 (00¥2-0) VH ST -
e S S € [08 ‘s¥] erdoryg Jo  szowny, ¢ VSAANAN (010) BINbMQ Jso( T Mstyo-vuids
MMU mwm WNMMHW@ SUOI321 9} SSOIOY OMIHSNIA], VN VN B H L M (38y/qury) eqon snydiziy
[99] (0091-00%) VH  [#9] uorday 1eyy % “we] QBIDBUUIRIRY
VE-AS ‘A8 DD “TL_9U0Z PISIAO[ER oo VN o A 1 M VN vuvyLnvu snydiziz
[9ouaxayay] ((ur)
aBuei [eutpminre) ?u” M.MW—MW_ PIQEISIP 2anpadoid e)Iqe JUIeU Je[NOLILID, yuerd oy Arure
uorSax eropy Eﬁw Mﬁ:«m - uLI0j I90Ue)) uonyesrddy AV sNd D  enqeH T A J0 SurEU SyNUIIS [rureq

Yy ur uonNqISI

‘penunuo)) :¢ A1dV],



23

Evidence-Based Complementary and Alternative Medicine

ATe10 UoAI3

pueg
[19] (0591-008) [s¥] erdoryig jo Tonues Sum pue sqI3y 19y3o .
oy (o ¢ 1 10 11 H M (qury) Qavsak - (Isyo0H) vsopnsy
DIOM D ‘D suor3ar oy sso1oy }IM UOIRUIqUIOD adivom oy
ur pasn
i Ajreordoy parjdde
:oioomm oonm: [s¥] erdoryyg jo 190URD pue sqI9y 19y30 5 W) U Jsypoy winpnund  seaoerrenydoidg
@W Wum MN>>W AMM SUOISQI Y} SSOIOY  [B)02I pUE [BDIAID))  UJIM UOIIRUIQUIOD a R H M (qury) ngsepd DUS1IS042]0.47)
ur pasn)
[89] Eowmﬂom% _mm,_ uorSay Afre1o uayey S —
VH Vg 9V ANNS ‘@u07 eweplg Ia0ue)) pue pajerooew 10 1 qs M (p1s) opnndung uoplxoiopis seaoejodeg
‘NS ‘do ‘N.L 9o1nsI( ore jxed yeay oy, :
[€5] uoiday erwo1Q
2u0z emays 29 HQMMMW aMS
10N K19ysEUOW 29N /ssuT][ VN VN VN
soueqry 1G] payhuepIin
[99] (0062-005) [2¢ ‘7]
. S,L <m,_ D,w @mu erdoryyg jo suordar qs M (Prs) eyouent § 1 vijousndu seaoepurdeg
I OM (D YV NS oy sso1Y ‘uoiday Iaduen) VN VN J1 (qury) eppny vavuopoq
M ‘dd NL'Mda INNS ‘2U07Z BUIEpIS
PSI ATed
ATe10 U2AIS
[99] (0062-0091) AS pue Iajem Yam
V4 ‘VH YV ‘OD  [¥§] uorday erwoiQ paxrur ‘paropmod ‘U2
DI NS “OM (D 9OLISI(T YOI ARUED ST ‘DUDILLD 2UISIANT 10 31 L M (qury) 321900 v31140d1apvnb stidsQ JePT[ALS
NM ‘@D NLMI Jo ymijy patip
[96 ‘5§ 75] uo1day M Jea] patiq
dNNS duo7 eurepig I90ue) VN VN N "[Bug winaqdjvyo
9IS 2Med yunip
[99] (0sst pue L)1 essemer] I90Ued Jsearyg pue pajeradewr 10 J1 L M (01 O/p1S) BPPED wnjdxoyuvy
-006) VH V4 ‘DD p[o> ‘paropmod
“PILIP I8 S9ARI[ Y],
[99] Aoﬁoom“owcc [z6] uorSax Bel aea0BIIY
¢ ﬁ<EAM<mADMw.U M dNNS ‘@u0Z ewepIg 190ue) VN VN 1 qs M (p1s) oyouo]0 ('18uq) sisuajoSup
mM ﬁ % . 9OLISI( oreq sisdosvdv.g
[ ‘ad ‘M NL
[9ouaxayay] ((ur) [ouarapoy]
aduer reurpmnye) o1rodar Pp2qrIdsap ampasoxd erqe S, juerd o) Ja—
uo13a1 e1opy «u,-w Mﬁ:«m YL ULI0} I35Ue)) uonedsrddy AV s(d PEOIE A I A JO dureu dYNUINg Trued

ayy ur wonnqIISIq

"ponunuo)) g ATAV],



Evidence-Based Complementary and Alternative Medicine

24

‘uor3a1 a81a1e}] :YH ‘uoISaI owrepis :(JS UOISaI eJon) ouren) :Ho) ‘wordar roqeqnyy ] ‘uordar welon) :(n) uordax ofeq g uordar 1s1y Ny uordar ey 1Y uordar eSapom
IDM UOISAI Jepuox) (D) “INOJU0D W (O] 2A0qe UOISAI O[9M 1M YINOS Y} UT J9PpI0q 9FISTRH] PUL JSed Y} UI JOPIOq ULIIILIF 0] INOJUOD W ()] MO[oq UOIZI TeJy Y <INOJUOd W ()00 d40qe uordar Aeidiy, ;N 1,

"JUWNO0P 1) INOYSNOIY) SLWWOD PI)IdAUT J[SUIS UTYIIM 0T JUOJ D1py] ‘sded [[BWS UT UJILIM dIe IdOUD/SIAMOULUSI[BUI JO SIUEU JB[NILILIA :2JON "d[qe[lEAR JOU =N ‘[[EWOS :UI0G ‘essequue)] :wey euSnmady
28y ‘00Je-nuIepIS :PIS :00WOI UrRJY 010 ceudridiy, Sy, DURYWY JuIy “mmdﬁwu@ “Z39D) SIWRU [ed0] e Acwﬁumw SWOY=DH PIM=M ) JeIIqeY ¢(BURI[/IDQUIP=]D ‘qQIY=H {qNIYS=qS 9oI)=],) SULIOJ [IMO0I3
= 439 {(Teseu=sN ‘UONIISUI=U] eWIP=3(] ‘[eI0=I1Q) 3)nox uonesrdde= LAV {(aaed spoymM=gp\ WAIS=)S OOYS=YS ‘XJe[=XT ‘PIIS=pPS IMNIJ=I] ‘TOMO[J [ [Teq=Ig J00I1=]y Jed[-JT) pasn yaed = s0d @I0N

[59] (00€T 03
dn 1oa91 ®3s) VH ‘dS [08] erdorgs jo hehliilg) VN VN 11 H M (o1Q) areweyD) " SIAISALId) SNINQLA], avaov]1AydoShy
- . SUOI31 3]} SSOIOY ‘
AV NS NM 'MH
UOUIUUNLL L
[99] (0082-0527) VH p 5@@5\3
Va‘as ‘DD OM  [s¥] eidorpg jo (010) orePY .
(D "V-NS NS UM SuorSal ayy sso10y AALESLINN VN VN H3N O M (qury) ysopuroy s8u10052(] ("uas24])
R wnvadoydds
as nLmadv vuiuasoydsr
[99] [s¥ 1€] eate pajoape puowrmunIg
ds ‘DD A T OM 243 SSODY OISy Aq Surgmg pue dn pourem a #1 D M (quy) gsmyssy (v
NS NM [D-dD  BIWOI dUOZ BMIYS "pnaIs) ajnviouapy
st jaed Jeay oy,
‘an NL ‘Ma 1seq 9o1SI(J BRPY vuiwaisoydiy
[19]
[9%] uorday erwoIQ ) )
(00£2-009) VH QS OQ ut reun (1)
90 I NS M mcﬂoN eMIYS YION 19ouen) VN VN VN qs M (ewry) emezin vaafiunios DI
(O TN T AT PLOSIA Y21
(D ‘a9NL ‘M 1V
(19] [8¢] uo1day (wey) ez17 ‘Boe(
(00€Z-0011) VA ‘dS  dNNS 2U0Z (1) ured 3sea1g VN °a 31 qs M (qury) winuv$iS wnu)og
I OM (D ‘@D 0Tequia], eRequIsy Aenquuy o, ’
- Surgoms 9BIDRUR[O
JM%@%WN.M%MMVMVE (7] erdoru jo VSIININ Yy uo _u%bmob pue 2a I H DH (qury) oyequuiy, ' s
SO T SUOI3a1 3 SSOIOY ‘ ’ : WnIvQY] PUDIJOINN
NS ‘dSNL 'MA papunod st Jea ayJ,
[9%] uorday erwoxp upgs 2 03 paydde
; uay) st 1opmod oy}
AU07Z BMAYS YLION Idue) PALIP pue Pajoafod Elel 1 (z99D) sourdepy
[99] (0082-059T) PLISI Y21 Se $9ABI] S .
”<I. <m. Dm T (87 “2y] uoiBoy I0ue un.Jp sI Uor}d09 I 1 (qury) T S:w.‘w\%\« Uy SPOILAROTEUIS
%: ,m< ﬁm mu>> eIUI0I() UOZ J[eq O unip st uon a O dR 1S qs M ofeqy Sapax d'( .cmwﬁ pa
(5D NL ‘Ma pue U077 eurw( q
[9ouaxayay] ((ur)
aBuei [eurpmInre) _ouw M.MW—MWH PaqLi>sp 2anpa>oxd B)Iqe SWIBU TR[NOBILID, yuerd 2y Arure
uorSax eroy P33 uLI0j I90Ue)) uonyesrddy A s0d AI0 IENGPH 1 A JO dUreu SYNUIDS [rued
eaxe Apnys Ay,

Yy ur uonNqISI

‘ponunuo)) :¢ A1dV],



Evidence-Based Complementary and Alternative Medicine

manuscript. All authors have read, approved, and agreed on
submission of the final manuscript.

Acknowledgments

The authors would like to appreciate Mr. Girma Gudesho,
lecturer at Mizan-Tepi University and a Ph.D. candidate at
AAU, for kindly generating the map shown in Figure 2 using
ArcGIS.

References

[1] J.S. Long and K. M. Ryan, “New frontiers in promoting tumour
cell death: Targeting apoptosis, necroptosis and autophagy,’
Oncogene, vol. 31, no. 49, pp. 5045-5060, 2012.

[2] J. Font-Burgada, B. Sun, and M. Karin, “Obesity and Cancer:
The Oil that Feeds the Flame,” Cell Metabolism, vol. 23, no. 1,
pp. 48-62, 2016.

[3] L. A. Torre, E Bray, R. L. Siegel, J. Ferlay, and J. Lortet-
Tieulent, “Global cancer statistics, 2012,” CA: A Cancer Journal
for Clinicians, vol. 65, no. 2, pp. 87-108, 2015.

[4] WHO: Fact sheet No. 297: Cancer. http://www.who.int/medi-
acentre/factsheets/fs297/en/.

[5] WHO, Global Health Risks: Mortality and Burden of Disease
Attributable to Selected Major Risks, World Health Organiza-
tion, 2009.

[6] A. Jemal, E Bray, D. Forman et al., “Cancer burden in Africa
and opportunities for prevention,” Cancer, vol. 118, no. 18, pp.
4372-4384, 2012.

[7]1 V. A. McCormack and J. Schiiz, “Africa’s growing cancer bur-
den: Environmental and occupational contributions,” Cancer
Epidemiology, vol. 36, no. 1, pp. 1-7, 2012.

[8] D. M. Parkin, F. Bray, J. Ferlay, and A. Jemal, “Cancer in Africa
2012, Cancer Epidemiology, Biomarkers ¢ Prevention, vol. 23,
no. 6, pp. 953-966, 2014.

[9] E. Weiderpass, “Lifestyle and cancer risk,” Journal of Preventive
Medicine & Public Health, vol. 43, no. 6, pp. 459-471, 2010.

(10] J. Ferlay, H. R. Shin, F. Bray, D. Forman, C. Mathers, and D.
M. Parkin, “Estimates of worldwide burden of cancer in 2008:
GLOBOCAN 2008;” International Journal of Cancer, vol. 127, no.
12, pp. 2893-2917, 2010.

[11] Y. W. Woldeamanuel, B. Girma, and A. M. Teklu, “Cancer in
Ethiopia,” The Lancet Oncology, vol. 14, no. 4, pp. 289-290, 2013.

[12] T. Hailu, H. Berhe, and D. Hailu, “Awareness of Breast Cancer
and Its Early Detection Measures among Female Students,
Northern Ethiopia,” International Journal of Public Health Sci-
ence (IJPHS), vol. 5, no. 3, p. 213, 2016.

[13] B. Legesse and T. Gedif, “Knowledge on breast cancer and
its prevention among women household heads in Northern
Ethiopia,” Open Journal of Preventive Medicine, vol. 04, no. 01,
pp. 32-40, 2014.

[14] N. Yarom, E. Gorbatsevich, N. Geva et al., “Colon cancer in
immigrants from Ethiopia.,” Journal of Clinical Oncology, vol.
33, no. 3_suppl, pp. 521-521, 2015.

[15] WHO, Cancer Country Profiles, World Health Organization,
2014.

[16] M. Assefa, Assessment of types and treatment pattern of cancer

in TASH Radiotherapy Center: Retrospective study [M.Sc. thesis],
Addis Ababa University, Addis Ababa, 2011.

25

[17] H. Ma, C. L. Carpenter, J. Sullivan-Halley, and L. Bernstein,
“The roles of herbal remedies in survival and quality of life
among long-term breast cancer survivors - results of a prospec-
tive study;” BMC Cancer, vol. 11, article no. 222, 2011.

[18] WHO, WHO traditional medicine strategy 2014-2023, World
Health Organization, Geneva, 2013.

[19] O. Olaku and J. D. White, “Herbal therapy use by cancer
patients: a literature review on case reports,” European Journal
of Cancer, vol. 47, no. 4, pp. 508-514, 2011.

[20] D. Sakarkar and V. Deshmukh, “Ethnopharmacological review
of traditional medicinal plants for anticancer activity;” Interna-
tional Journal of PharmTech Research, vol. 3, no. 1, pp. 298-308,
2011.

[21] J. Vardy, H. M. Dhillon, S. J. Clarke et al., “Investigation of
herb-drug interactions with ginkgo biloba in women receiving
hormonal treatment for early breast cancer,” SpringerPlus, vol.
2,no. 1, p. 126, 2013.

[22] M. A. Richardson, L. C. Mésse, K. Nanny, and C. Sanders,
“Discrepant views of oncologists and cancer patients on com-
plementary/ alternative medicine,” Supportive Care in Cancer,
vol. 12, no. 11, pp- 797-804, 2004.

[23] X.Li, G. Yang, Y. Zhang et al., “Traditional Chinese medicine in
cancer care: a review of controlled clinical studies published in
Chinese,” PLoS ONE, vol. 8, no. 4, Article ID 60338, 2013.

[24] A. Molassiotis, P. Fernandez-Ortega, D. Pud et al., “Use of
complementary and alternative medicine in cancer patients: a
European survey, Annals of Oncology, vol. 16, no. 4, pp. 655—
663, 2005.

[25] E. Ernst, “The prevalence of complementary/alternative
medicine in cancer: a systematic review; Cancer, vol. 83, no. 4,
pp. 777-782, 1998.

[26] D. . M Malki, Cancer Treatment Strategies, OMICS Interna-
tional, 2014.

[27] D.O.Levitsky and V. M. Dembitsky, “Anti-breast Cancer Agents
Derived from Plants,” Natural Products and Bioprospecting, vol.
5, no. 1, pp. 1-16, 2015.

[28] F. Kibebew, “The Status of Availability of Data of Oral and
Written Knowledge and Traditional Health Care in Ethiopia,”
in Conservation and Sustainable Use of Medicinal Plants in
Ethiopia, pp. 107-119, Institute of Biodiversity Conservation and
Research, Addis Ababa, 2001.

[29] A. Debela, D. Abebe, and K. Urga, “An over view of traditional
medicine in Ethiopia: perspective and developmental efforts,”
Ethiopian Pharmaceutical Association, vol. 72, pp. 45-52, 1999.

[30] L. M. Souza, T. C. Boone, and J. Gabrilove, “Recombinant
human granulocyte colony-stimulating factor: effects on nor-
mal and leukemic myeloid cells,” Science, vol. 232, no. 4746, pp.
61-65, 1986.

[31] A.Kefalew, Z. Asfaw, and E. Kelbessa, “Ethnobotany of medic-
inal plants in Adaa District, East Shewa Zone of Oromia
Regional State, Ethiopia,” Journal of Ethnobiology and Eth-
nomedicine, vol. 11, article 25, 2015.

[32] T. Awas, M. Gashaw, and G. Tesfaye, Ecosystems of Ethiopia. in.
National Biodiversity Strategy and Action Plan (NBSAP) Project,
Ethiopia, Addis Ababa, IBCR, 2003.

[33] IBCR, Convention on Biological Diversity (CBD) Ethiopias 4th
Country Report, IBC, Addis Ababa, Ethiopia, 2009.

[34] Hydro Meteorological Bulletin for May, 2016, Addis Ababa,
http://www.ethiomet.gov.et/bulletins/bulletins.

[35] T. B. Gebre-Egziabher, “Diversity of Ethiopian flora,” in Plant
Genetic resources of Ethiopia, Engels J. M. M., ]. G. Hawkes,


http://www.who.int/mediacentre/factsheets/fs297/en/
http://www.who.int/mediacentre/factsheets/fs297/en/
http://www.ethiomet.gov.et/bulletins/bulletins

26

[36]

[37]

(38]

(39]

(40]

[43]

(44]

(47]

(48]

[49]

(50]

and M. Worede, Eds., p. 75, Cambridge University Press,
Cambridge, 1991.

E. Kelbessa, S. Demissew, and Z. Woldu, “Some threatened
endemic plants of Ethiopia,” The status of some plants in parts
of tropical Africa, pp. 35-55,1992.

R. Regassa, “Diversity and conservation status of some econom-
ically valued indigenous medicinal plants in Hawassa College of
Teacher Education Campus, Southern Ethiopia,” International
Journal of Advanced Research, vol. 1, no. 3, pp. 308-328, 2013.

E. Kelbessa and S. Demissew, “Diversity of vascular plant taxa
of the flora of Ethiopia and Eritrea,” The Ethiopian Journal of
Biological Sciences, vol. 13, pp. 37-45, 2014.

R. Tena, Endemic Medicinal Plants of Ethiopia: Review of the
Literature [Ph.D. thesis], Addis Ababa University, 2014.

E. Bekele, Study on actual situation of medicinal plants in
Ethiopia, Prepared for Japan Association for International
Collaboration of Agriculture and Forestry (JAICAF), Addis
Abab.

A. Shimels, K. Atinafu, M. Akalu, and M. Getachew, “Eth-
nobotanical study of medicinal plants used by agro pastoralist
Somali people for the management of human ailments in Jeldesa
Cluster, Dire Dawa Administration, Eastern Ethiopia,” Journal
of Medicinal Plants Research, vol. 11, no. 9, pp. 171-187, 2017.

G. Gebeyehu, Z. Asfaw, and A. Enyew, “Ethnobotanical study
of traditional medicinal plants and their conservation status in
Mecha Woreda, West Gojjam Zone of Ethiopia,” International
Journal of Pharmaceuticals and Health care Research, vol. 2, p.
17, 2014.

B. Abera, “Medicinal plants used in traditional medicine by
Oromo people, Ghimbi District, Southwest Ethiopia,” Journal of
Ethnobiology and Ethnomedicine, vol. 10, no. 1, article 40, 2014.

T. Teklehaymanot and M. Giday, “Ethnobotanical study of
medicinal plants used by people in Zegie Peninsula, Northwest-
ern Ethiopia,” Journal of Ethnobiology and Ethnomedicine, vol. 3,
article 12, 2007.

G. Abate, in Etse Debdabe - Ethiopian traditional medicine
(Ambharic version), S. Demissew, Ed., Addis Ababa University,
Addis Ababa, Ethiopia, 1989.

E. dAvigdor, H. Wohlmuth, Z. Asfaw, and T. Awas, “The current
status of knowledge of herbal medicine and medicinal plants
in Fiche, Ethiopia,” Journal of Ethnobiology and Ethnomedicine,
vol. 10, no. 1, pp. 38-71, 2014.

B. Abera, “Medicinal plants used in traditional medicine in
Jimma Zone,” Ethiopian Journal of Health Development, vol. 13,
no. 2, 2003.

N. T. Wabe, M. A. Mohammed, and N. J. Raju, “An ethnobotan-
ical survey of medicinal plants in the Southeast Ethiopia used
in traditional medicine,” Spatula DD, vol. 1, no. 3, pp. 153-158,
2011.

M. A. Eshete, Ethnobotanical Study of Medicinal Plants in Guji
Agro-pastorilists, Bule Hora District of Borana Zone, Oromia
Region, Ethiopia [M.Sc. thesis], Addis Ababa University, 2011.
L. Limenih, S. Umer, and M. Wolde-Mariam, “Ethnobotan-
ical Study on Traditional Medicinal Plants in Dega Damot
Woreda, Amhara Region, North Ethiopia,” International Journal
of Research in Pharmacy and Chemistry, vol. 5, pp. 258-273,
2015.

S. T. Beyene, An Ethnobotanical Study of Medicinal Plants in
Wondo Genet Natural Forest and Adjacent Kebeles, Sidama Zone,
SNNP Region, Ethiopia [M.Sc. thesis], Addis Ababa University,
2011.

Evidence-Based Complementary and Alternative Medicine

[52]

(54]

(55]

(56]

(58]

(59]

(61]

(62]

[63]

(64]

[65]

(67]

G. Kewessa, T. Abebe, and A. Demessie, “Indigenous knowledge
on the use and management of medicinal trees and shrubs in
Dale District, Sidama Zone, Southern Ethiopia,” Ethnobotany
Research and Applications , vol. 14, pp. 171-182, 2015.

T. Teklehaymanot, M. Giday, G. Medhin, and Y. Mekonnen,
“Knowledge and use of medicinal plants by people around
Debre Libanos monastery in Ethiopia,” Journal of Ethnophar-
macology, vol. 111, no. 2, pp. 271-283, 2007.

A. Enyew, Z. Asfaw, E. Kelbessa et al., “Ethnobotanical study
of traditional medicinal plants in and around Fiche District,”
Current Research Journal of Biological Sciences, vol. 6, no. 4, pp.
154-167, 2014.

N. Tuasha, B. Petros, and Z. Asfaw, “Medicinal plants used
by traditional healers to treat malignancies and other human
ailments in Dalle District, Sidama Zone, Ethiopia,” Journal of
Ethnobiology and Ethnomedicine, vol. 14, no. 1, 2018.

R. Regassa, “Assessment of indigenous knowledge of medicinal
plant practice and mode of service delivery in Hawassa city,
southern Ethiopia,” Journal of Medicinal Plants Research, vol. 7,
no. 9, pp. 517-535, 2013.

S. Araya, B. Abera, and M. Giday, “Study of plants traditionally
used in public and animal health management in Seharti Samre
District, Southern Tigray, Ethiopia,” Journal of Ethnobiology and
Ethnomedicine, vol. 11, no. 1, article no. 22, 2015.

M. Maryo, S. Nemomissa, and T. Bekele, “An ethnobotani-
cal study of medicinal plants of the Kembatta ethnic group
in Enset-based agricultural landscape of Kembatta Tembaro
(KT) Zone, Southern Ethiopia,” Asian Journal of Plant Science
Research, vol. 5, no. 7, pp. 42-61, 2015.

M. Agize, S. Demissew, and Z. Asfaw, “Ethnobotany of medici-
nal plants in Loma and Gena bosa districts (woredas) of dawro
zone, southern Ethiopia,” Topclass Journal of Herbal Medicine,
vol. 2, pp. 194-212, 2013.

M. Meragiaw, Z. Asfaw, and M. Argaw, “The Status of Eth-
nobotanical Knowledge of Medicinal Plants and the Impacts
of Resettlement in Delanta, Northwestern Wello, North-
ern Ethiopia,” Evidence-Based Complementary and Alternative
Medicine, vol. 2016, Article ID 5060247, 24 pages, 2016.

I. Hedberg, Flora of Ethiopia and Eritrea, vol. 5, Uppsala: The
National Herbarium, Addis Ababa, Ethiopia, and Department
of Systematic Botany, 2006.

H. T. G. Busse, “Handbook of Sidama Traditional Medicinal
Plants,” in A Service Learning Project School of Medicine and
Public Health, University of Wisconsin Madison (UW), 2013.
R. Schmid, S. Edwards, S. Demissew, and I. Hedberg, “Flora of
Ethiopia and Eritrea,” in Hydrocharitaceae to Arecaceae, vol. 6,
Uppsala: The National Herbarium, Addis Ababa, Ethiopia, and
Department of Systematic Botany, 1997.

T. Teklehaymanot, “An ethnobotanical survey of medicinal and
edible plants of Yalo Woreda in Afar regional state, Ethiopia,”
Journal of Ethnobiology and Ethnomedicine, vol. 13, no. 1, 2017.
S. Edwards, M. Tadesse, S. Demissew, and I. Hedberg, “Flora
of Ethiopia and Eritrea)” in Magnoliaceae to Flacourtiaceae.,
Uppsala, The National Herbarium, vol. 2, Uppsala: The National
Herbarium, Addis Ababa, Ethiopia, and Department of System-
atic Botany, 2000.

I. Hedberg and S. Edwards, Flora of Ethiopia, volume 3:
Pittosporaceae to Araliaceae: The National Herbarium, Uppsala:
Addis Ababa, Ethiopia, and Department of Systematic Botany,
1989.

G. Chekole, Z. Asfaw, and E. Kelbessa, “Ethnobotanical study
of medicinal plants in the environs of Tara-gedam and Amba



Evidence-Based Complementary and Alternative Medicine

remnant forests of Libo Kemkem District, northwest Ethiopia,”
Journal of Ethnobiology and Ethnomedicine, vol. 11, no. 1, 2015.

[68] I.Hedberg, S. Edwards, and S. Nemomissa, Flora of Ethiopia and
Eritrea. Volume 4, part 1. Apiaceae to Dipsacaceae, Uppsala: The
National Herbarium, Addis Ababa, Ethiopia, and Department
of Systematic Botany, 2003.

[69] G. Chekole, “Ethnobotanical study of medicinal plants used
against human ailments in Gubalafto District, Northern
Ethiopia,” Journal of Ethnobiology and Ethnomedicine, vol. 13,
no. 1, article 55, 2017.

[70] P.Chaerleand R. Viane, “Additions to the fern flora of Ethiopia,”
Willdenowia, vol. 32, no. 1, pp. 55-60, 2002.

[71] 1. Hedberg, I. Friis,and S. Edwards, Flora of Ethiopia and Eritrea.
Volume 4, part 2. Asteraceae, Uppsala: The National Herbarium,
Addis Ababa, Ethiopia, and Department of Systematic Botany,
2004.

[72] E. Abebe, Ethnobotanical Study on Medicinal Plants Used by
Local Communities in Debark Wereda, North Gondar Zone,
Ambhara Regional State, Ethiopia [M.Sc. thesis], Addis Ababa
University, 2011.

[73] Z. Birhanu, “Traditional use of medicinal plants by the ethnic
groups of Gondar Zuria district, North-Western Ethiopia,”
Journal of Natural Remedies, vol. 13, no. 1, pp. 46-53, 2013.

[74] S. Edwards, M. Tadesse, and 1. Hedberg, Flora of Ethiopia
and Eritrea, volume 2, part 2: Canellaceae to Euphorbiaceae,
Uppsala: The National Herbarium, Addis Ababa, Ethiopia, and
Department of Systematic Botany, 1995.

[75] E. Amenu, Use and management of medicinal plants by indige-
nous people of Ejaji area (chelya woreda) west shoa, Ethiopia: An
ethnobotanical approach [M.Sc. thesis], Addis Ababa University,
Ethiopia, 2007,

S. Suleman and T. Alemu, “A survey on utilization of eth-

nomedicinal plants in Nekemte town, East Wellega (Oromia),

Ethiopia,” Journal of Herbs, Spices & Medicinal Plants, vol. 18,

no. 1, pp. 34-57, 2012.

[77] G. Alemayehu, Ethnobotanical Study on Medicinal Plants Used
by Indigenous Local Communities in Minjar-Shenkora Wereda,
North Shewa Zone of Amhara Region, Ethiopia [M.Sc. thesis],
Addis Ababa University, 2010.

[78] 1. Friis, “Floristic richness and endemism in the flora of Ethiopia
and Eritrea,” in Flora of Ethiopia and Eritrea, volume 8 General
part and index to volumes 1-7,1. Hedberg, I. Friis, and E. Presson,
Eds., The National Herbarium, Addis Ababa, Ethiopia, and
Department of Systematic Botany, Uppsala, Sweden, 2009.

[79] R. W. Bussmann, P. Swartzinsky, A. Worede, and P. Evangelista,
“Plant use in Odo-Bulu and Demaro, Bale region, Ethiopia,”
Journal of Ethnobiology and Ethnomedicine, vol. 7, article 28,
2011

[80] R. Yadav, “Medicinal plants in folk medicine system of
Ethiopia,” Journal of Poisonous and Medicinal Plants Research,
vol. 1, no. 1, p. 11, 2013.

[81] H. P. Freeman and K. C. Chu, “Determinants of cancer dispar-
ities: Barriers to cancer screening, diagnosis, and treatment,”
Surgical Oncology Clinics of North America, vol. 14, no. 4, pp.
655-669, 2005.

[82] A.Jemal, R. Siegel, E. Ward et al., “Cancer statistics, 2008,” CA:
A Cancer Journal for Clinicians, vol. 58, no. 2, pp. 71-96, 2008.

[83] H. J. Wanebo, B. J. Kennedy, J. Chmiel, G. Steele Jr., D.
Winchester, and R. Osteen, “Cancer of the stomach. A patient
care study by the American college of surgeons,” Annals of
Surgery, vol. 218, no. 5, pp. 583-592, 1993.

[76

27

[84] M. Sant, C. Allemani, R. Capocaccia et al., “Stage at diagnosis is
a key explanation of differences in breast cancer survival across
Europe,” International Journal of Cancer, vol. 106, no. 3, pp. 416—
422,2003.

[85] J. J. G. Marin, R. Al-Abdulla, E. Lozano et al., “Mechanisms
of resistance to chemotherapy in gastric cancer,” Anti-Cancer
Agents in Medicinal Chemistry, vol. 16, no. 3, pp. 318-334, 2016.

[86] E. Harlev, E. Nevo, E. Solowey, and A. Bishayee, “Cancer
preventive and curative attributes of plants of the Cactaceae
family: A review;” Planta Medica, vol. 79, no. 9, pp. 713-722, 2013.

[87] J. D. McChesney, S. K. Venkataraman, and J. T. Henri, “Plant
natural products: Back to the future or into extinction?”
Phytochemistry, vol. 68, no. 14, pp. 2015-2022, 2007.

[88] M. Giday, Z. Asfaw, Z. Woldu, and T. Teklehaymanot, “Medic-
inal plant knowledge of the Bench ethnic group of Ethiopia:
an ethnobotanical investigation,” Journal of Ethnobiology and
Ethnomedicine, vol. 5, article 34, 2009.

[89] F Senbeta, T. Woldemariam Gole, M. Denich, and E. Kellbessa,
“Diversity of useful plants in the coffee forests of Ethiopia,”
Ethnobotany Research and Applications , vol. 11, pp. 49-70, 2013.

[90] T. Awas and S. Demissew, “Ethnobotanical study of medicinal
plants in Kafficho people, southwestern Ethiopia,” in Proceed-
ings of the 16th International Conference of Ethiopian Studies, pp.
711-726, 2009.

[91] M. Ragunathan and S. M. Abay, “Ethnomedicinal survey of folk

drugs used in Bahirdar Zuria district, Northwestern Ethiopia,”

Indian Journal of Traditional Knowledge, vol. 8, no. 2, pp. 281-

284, 2009.

G. Yirga, M. Teferi, and M. Kasaye, “Survey of medicinal plants

used to treat human ailments in Hawzen district, Northern

Ethiopia,” International Journal of Biodiversity and Conserva-

tion, vol. 3, no. 13, pp. 709-714, 2011.

[93] T. Seta, S. Demissew, and Z. Asfaw, “Home gardens of Wolayta,
Southern Ethiopia. An ethnobotanical profile,” Academia Jour-
nal of Medicinal Plants, vol. 1, no. 1, pp. 14-30, 2013.

[94] M. A. Seid and S. G. Aydagnehum, “Medicinal plants biodi-
versity and local Healthcare management system in Chencha
District; Gamo Gofa, Ethiopia,” Journal of Pharmacognosy and
Phytochemistry, vol. 2, no. 1, pp. 284-293, 2013.

[95] S. Zerabruk and G. Yirga, “Traditional knowledge of medicinal
plants in Gindeberet district, Western Ethiopia,” South African
Journal of Botany, vol. 78, pp. 165-169, 2012.

[96] M. Gebrehiwot, An Ethnobotanical Study of Medicinal Plants
in Seru Wereda, Arsi Zone of Oromia Region, Ethiopia [M.Sc.
thesis], Addis Ababa University, 2010.

[97] H. Yineger and D. Yewhalaw, “Traditional medicinal plant
knowledge and use by local healers in Sekoru District, Jimma
Zone, Southwestern Ethiopia,” Journal of Ethnobiology and
Ethnomedicine, vol. 3, article 24, 2007.

[98] M. Bekele, Ethnobotanical Study of Medicinal Plants in Gorichei
Wereda, Sidama Zone, SNNPR, Ethiopia [M.Sc. thesis], Addis
Ababa University, 2014.

[99] S. Asnake, T. Teklehaymanot, A. Hymete, B. Erko, and M.

Giday, “Survey of Medicinal Plants Used to Treat Malaria by

Sidama People of Boricha District, Sidama Zone, South Region

of Ethiopia,” Evidence-Based Complementary and Alternative

Medicine, vol. 2016, 2016.

D. Moher, A. Liberati, ]. Tetzlaff, and D. G. Altman, “Preferred

reporting items for systematic reviews and meta-analyses: the

PRISMA statement,” PLoS Medicine, vol. 6, no. 7, Article ID

€1000097, 2009.

(92

[100



28

(101]

[102]

(103]

[104]

(105]

[106]

[107]

(108]

[109]

[110]

(111]

(112]

(113]

[114]

[115]

T. Awas, “Endemic plants of Ethiopia: Preliminary working list
to contribute to National plant conservation target,” Institute of
Biodiversity Conservation, p. 14, 2016.

E. Dagne, Natural Database for Africa(NDA), CD-ROM Version
2.0, Addis Ababa, Ethiopia, 2011.

A. Belayneh and N. F. Bussa, “Ethnomedicinal plants used to
treat human ailments in the prehistoric place of Harla and
Dengego valleys, eastern Ethiopia,” Journal of Ethnobiology and
Ethnomedicine, vol. 10, article 18, 2014.

W. Birhan, M. Giday, and T. Teklehaymanot, “The contribution
of traditional healers’ clinics to public health care system in
Addis Ababa, Ethiopia: a cross-sectional study,” Journal of
Ethnobiology and Ethnomedicine, vol. 7, article 39, 2011.

K. Tolossa, E. Debela, S. Athanasiadou, A. Tolera, G. Ganga,
and J. G. M. Houdjijk, “Ethno-medicinal study of plants used for
treatment of human and livestock ailments by traditional heal-
ers in South Omo, Southern Ethiopia,” Journal of Ethnobiology
and Ethnomedicine, vol. 9, no. 1, article no. 32, 2013.

A. Teklay, B. Abera, and M. Giday, “An ethnobotanical study of
medicinal plants used in Kilte Awulaelo district, Tigray Region
of Ethiopia,” Journal of Ethnobiology and Ethnomedicine, vol. 9,
no. 1, article 65, 2013.

E. Lulekal, E. Kelbessa, T. Bekele, and H. Yineger, “An
ethnobotanical study of medicinal plants in Mana Angetu
District, southeastern Ethiopia,” Journal of Ethnobiology and
Ethnomedicine, vol. 4, article 10, 2008.

E Mesfin, S. Demissew, and T. Teklehaymanot, “An ethnob-
otanical study of medicinal plants in Wonago Woreda, SNNPR,
Ethiopia,” Journal of Ethnobiology and Ethnomedicine, vol. 5, no.
28, 2009.

T. H. Bekalo, S. D. Woodmatas, and Z. A. Woldemariam, “An
ethnobotanical study of medicinal plants used by local people
in the lowlands of Konta Special Woreda, southern nations,
nationalities and peoples regional state, Ethiopia,” Journal of
Ethnobiology and Ethnomedicine, vol. 5, article 26, 2009.

M. Giday, Z. Asfaw, and Z. Woldu, “Medicinal plants of the
Meinit ethnic group of Ethiopia: an ethnobotanical study;’
Journal of Ethnopharmacology, vol. 124, no. 3, pp. 513-521, 2009.

M. Megersa, Z. Asfaw, E. Kelbessa, A. Beyene, and B. Woldeab,
“An ethnobotanical study of medicinal plants in Wayu Tuka
District, East Welega Zone of Oromia Regional State, West
Ethiopia,” Journal of Ethnobiology and Ethnomedicine, vol. 9,
article 68, 2013.

B. Assefa, G. Glatzel, and C. Buchmann, “Ethnomedicinal uses
of Hagenia abyssinica (Bruce) J.E. Gmel. among rural commu-
nities of Ethiopia,” Journal of Ethnobiology and Ethnomedicine,
vol. 6, article no. 20, 2010.

S. Kebede, M. Afework, A. Debella, W. Ergete, and E. Makon-
nen, “Toxicological study of the butanol fractionated root
extract of Asparagus africanus Lam., on some blood parameter
and histopathology of liver and kidney in mice,” BMC Research
Notes, vol. 9, no. 1, article no. 1861, 2016.

E. B. Izevbigie, J. L. Bryant, and A. Walker, “A novel natural
inhibitor of extracellular signal-regulated kinases and human
breast cancer cell growth,” Experimental Biology and Medicine,
vol. 229, no. 2, pp. 163-169, 2004.

M. A. Eshete, E. Kelbessa, and G. Dalle, “Ethnobotanical study
of medicinal plants in Guji Agro-pastoralists, Blue Hora District

of Borana Zone,” Journal of Medicinal Plants Studies, vol. 4, no.
2, pp. 170-184, 2016.

Evidence-Based Complementary and Alternative Medicine

[116]

[117]

(18]

[119]

[120]

[121]

WHO, WHO guidelines on good agricultural and collection
practices (GACP) for medicinal plants, Geneva, Switzerland,
2003.

WHO, Legal Status of Traditional Medicine and Complemen-
tary/Alternative Medicine: A Worldwide Review, World Health
Organization, Switzerland, Geneva, 2001.

M. Bishaw, “Promoting traditional medicine in Ethiopia: a
brief historical review of government policy;,” Social Science ¢
Medicine, vol. 33, no. 2, pp- 193-200, 1991.

A. Ashenafi, Current status of ABS implementation in Ethiopia,
2015.

F. M. Birhanu, “Challenges and prospects of implementing the
access and benefit sharing regime of the Convention on Bio-
logical Diversity in Africa: The case of Ethiopia,” International
Environmental Agreements: Politics, Law and Economics, vol. 10,
no. 3, pp. 249-266, 2010.

CBD: The Nagoya Protocol on Access and Benefit-sharing.
https://wwwcbdint/abs/. Convention on Biological Diversity.
CBD Secretariat.


https://wwwcbdint/abs/

