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Abstracts: The world is in a great war with the rapidly and exponentially spreading virus, the
corona virus disease (COVID-19). To win this pandemic, pharmaceutical companies and
scientists are in a tight race to get modern vaccines or drugs. Following such efforts,
dexamethasone (one of the known corticosteroids) has shown hopeful potency against the
pandemic corona virus disease (COVID-19) as per the WHO updated report. However, till the
development of this review study, no single anti-COVID-19 drug/or vaccine has fully been
announced yet. Hence, for a time being, the world has been forced to turn its face towards
alternative phyto-medicines. Accordingly, scholars by now have recommended plant lead
traditional medicines as first aid kits to minimize the impact of corona virus pandemic. In this
review paper, an attempt is made to introduce some selected possible antiviral medicinal plants
found in the Eastern Hararghe region of Ethiopia. We focused on those plant species which have
routinely been used by the local community to treat infectious diseases such as flu, cold, cough,
sore throat, headache, pneumonia, lung abscess, fever, malaria, asthma and related viral
infections. A total of 33 plant species from different families (Fabaceae is the dominant one,
18.18%) were reviewed. Since the above mentioned infections are symptomatically similar to
that of COVID-19, the plant species reviewed in the present paper may have a potential to treat
and control the surging corona virus pandemic. This review may therefore provide useful
information about the antiviral therapeutic uses of most preferred medicinal plants of Eastern
Hararghe, Ethiopia. The present review may serve as an input to the research and development of
antiviral agents in the future.
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Introduction

It is known that COVID-19 pandemic nowadays is the threat of the world in which its spreading
is very rampant and uncontrollable. Our intention here in this paper is not to narrate about the
entire features of the pandemic and what the data recorded thus far look like, since many things
have been said elsewhere. Nevertheless, it is necessary to say a little bit about the extensive
measures which are being taken globally to reduce and/or stop the transmission of COVID-19 if
not to eradicate it from the face of the world. Currently, pharmaceutical companies, academia,
research institutions and even traditional healers are in a tight race to hunt possible medicines
against the corona virus pandemic. Of which the drug companies have spent thousands of
millions of money to get an effective and-safe anti-corona virus drug either by developing a new
one or repurposing those which are already in the market (Dubey & Dubey, 2020). Thus far,
dexamethasone, one of the known corticosteroids, has been recommended as COVID-19 caused
death reducer (one-third) as per the WHO report (Ledford, 2020).

But till the development of this review, no single drug or vaccine has been declared to set the
world free from the COVID-19 arrest as per the WHO announcement (Aanouz et al., 2020). If
this is so, what should we do? Which one is our hope? To us, the world should turn its face
towards the traditional medicine as the human kind has a strong familiarity with nature-based
medications since time immemorial. It is also known that such traditional medical practices are
the eye openers for the modern medicine for searching new drugs, leads and new chemical
entities (Dubey & Dubey, 2020). The botanical sources are the one which are in the front line of
traditional medications, in which phytomedicines/ or herbal medicines have been found to be
effective in reducing various ailments and were the only safeguards of the world’s health care
system before the introductions of antibiotics including antiviral drugs (Khaerunnisa, Kurniawan,
Awaluddin, Suhartati, & Soetjipto, 2020). Now once again, those traditional medicinal plants

should be our first choice to tackle the corona virus pandemic in two ways.

Firstly, as there are no specific vaccines and effective drugs for the treatment of COVID-19,
plant species having a back history of treating various infections especially as anti-viral can still
be used as first aids against the corona virus pandemic (Aanouz et al., 2020; Hassan, 2020).
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Researchers currently encourage/or recommend the world to use traditional medicinal plants and
herbal medicine to defend COVID-19; and such recommendation has been highly applied in
those countries having a long history of using traditional medicines such as China, India and
some other developing countries (Zhang, Wu, Zhang, Deng, & Peng, 2020). However, much
attention should be given to the selection and use of traditional medicinal plants against COVID-
19; i.e. those plant species recommended for the treatment of corona virus pandemic should have
a potential history of treating viral infections or infections having COVID-19 like symptoms.
According to the statements declared by WHO and other scholars, fever (a temperature higher
than 37.5 degrees), a dry cough, sore throat, runny nose, fatigue, headache, diarrhea, shortness of
breath, loss of taste and smell are the most common symptoms of COVID-19 (Ang, Lee, Choi,
Zhang, & Lee, 2020).

Secondly, beyond their traditional therapeutic uses against various viral infections, medicinal plants
are reservoirs of untold numbers of chemical staffs in which their contribution to the modern
drug discovery and development (MDDD) is invaluable. Plant species play a crucial role in the
modern health system either by providing new, safe and effective drugs or as sources of lead
compounds (which later can be used as starting materials in drug development) (Egamberdieva,
Mamedov, Ovidi, Tiezzi, & Craker, 2017). This is the reason why researchers have spent their
precious time and effort on searching effective drugs against spreading infections including
viruses. The effort has still been continued as far as the outbreaks of viral diseases are on the
place, in which the emergence of COVID-19 is one assertion. The faith in herbal medicine (as
alternative therapies) has once again been revived for the re-exploration of anti-viral drugs.
(Ahmad, Rehman, & Alkharfy, 2020). Aromatic herbs, medicinal plants and their bioactive
constituents have potential to inhibit viral replication (Boukhatem & Nadjib, 2020). The plant-
originated antiviral compounds reported thus far can be considered as signals to focus on those
antiviral plant sources to search anti-COVID-19 compounds. This is because antiviral
compounds isolated from botanical sources are enormous in number and an extremely diverse
chemical compounds, which represent a great potential for the discovery and development of
new antiviral agents with broad spectrum of activity (Mukherjee, 2019; Singh, Gupta, Mishra, &
Mishra, 2020). Hence, by taking advantages of the less toxicity effect, ease affordability and
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diverse chemical staff with multi-activities and complex structures, the role of traditional

medicinal plants in bioactive drug discovery including anti-COVID-19 agents is ever lasting.

Here, the take home message is a serious attention, awareness, understanding and knowledge
should be given to traditional medicinal plants to use them as first aid kits and long term solution
(as sources of new drug) against the ongoing pandemic COVID-19.

In the developing countries including Ethiopia, lifestyle associated infectious diseases together
with economic problems, are become the big challenges to the country’s health system. To
overcome such transmitted diseases including the respiratory one such as colds, flu, pneumonia,
etc., the community heavily relays on traditional plant medicines thereby improving their quality
of life, with a focus on disease prevention (Moges, 2020). Eastern Hararghe of Ethiopia is one of
the historic provinces in the country, which are very rich in flora biodiversity. The communities
in this area have an adequate indigenous knowledge of traditional medicines and long history of
using medicinal plants against various human and animal ailments. Most of the traditionally
useful plant species reported in Eastern Hararghe of Ethiopia are used to treat infections showing
similar symptoms as to COVID-19; in which flu, cough, cold, pneumonia, noise and throat
infections are few of them (A. Belayneh & N. F. Bussa, 2014).

Our intention in this review paper is therefore, to let know some of the most selected medicinal
plants found in the Eastern Hararghe part of Ethiopia by reviewing their botanical and ethno-
botanical aspects. We believe that as the plant species reviewed in the present paper are used as
remedies against diseases symptomatically similar to COVID-19, they may possibly have a
capability of curing the corona virus pandemic either as alternative traditional medicine (in the
form of formulation, herbal preparation and capsulation) or as sources of anti-viral agents.
Moreover, this may be a golden opportunity to Eastern Hararghe community as well as to the
rest of the world if a great attention is given.
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Methodology

The article and/or review papers mentioned in the present review were collected from different
searching data bases such as Science Direct, Web of Science, Scopus, Google Scholar, BioMed
Central (BMC) and Springer using the key words and/or phrases like “COVID-19”, “traditional
medicinal plants”, “plants in Eastern Hararghe”,”viral infections”, “medicinal plants in
Ethiopia”, “COVID-19 and traditional medicines”, “flu and corona virus”. Our searching method
mainly focused on peer-reviewed journals dealing with the ethno-medicinal plants of Eastern
Hararghe, Ethiopia used to treat flu, cold, respiratory and other viral infections. Journals included

in this review paper are those published until November 2020.

Traditional Medicinal Plants in Ethiopia

In Ethiopia, about 6500-7000 higher plant species are expected to be found as reported in the
flora of the country. Of which, close to 800-1000 plant species are being used in the traditional
health care system making the country one of the most diverse floristic regions in the
world(Bultum, Woyessa, & Lee, 2019; Demie, Negash, & Feye, 2018).

These medically important plant species have various therapeutic uses for a long time to cure
various human and animal ailments. According to (Teklehaymanot, 2009), for instance, such
already known medicinal plants have routinely been applied to treat nearly 300 mental and
physical disorders. In total, about 80% of Ethiopian population depends on traditional medicinal
practices to safeguard their life from various diseases; of which more than 95% of the traditional
medicinal preparations are based on medicinal plants (A. Belayneh & N. Bussa, 2014; Mengistu,
Kebede, Oncho, Abebe, & Alemnie, 2019). The mode of preparation of the plant species can be
in different forms like in the form of powder, decoctions, oil, alcohol, tincture and capsulation.

Eastern Hararghe, one of the districts in Ethiopia, is very adequate in plant diversity in which its
indigenous community uses plenty of medicinal plants as traditional medicine. The pastoral and
agro-pastoral communities of this place highly rely on such traditional medicinal plants to treat

human and livestock infectious diseases. According to (Belayneh, Asfaw, Demissew, & Bussa,
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2012; A. Belayneh & N. Bussa, 2014) report, a total of 51 plant species were documented as
traditional medicinal plants against human ailments in the Erer valley of Babile wereda and
about 83 plant species were surveyed from Harla and Dengego Valleys of Eastern Hararghe.
Harla and the entire catchment areas are the prehistoric places where the Oromo people currently
inhabit. It is believed these people might be the descendants of the former Harla people of the
Harla kingdom, which had been ruled between 13" to 16™ centuries. The Harla kingdom is
expected to be the guardians of valuable indigenous knowledge on the use of traditional
medicinal plants of their surroundings. There is even an endemic plant species named after this
prehistoric place called Aloe harlana Reynolds due to its availability only in Harla place(A.
Belayneh & N. Bussa, 2014). In general, the share of medicinal plants and the value of the
associated indigenous knowledge of the community from such places are expected to be high. In
the present review paper, we made a botanical and ethno-botanical review on a total of 33 plant
species found in the Eastern Hararghe province, Ethiopia. The medicinal plant species presented
in this review are those which have routinely been used to treat COVID-19 like infectious
diseases (in terms of symptoms) in the mentioned area. Headache, cough, cold, malaria, sore
throat, pneumonia, abdominal pain, diarrhea, etc., are some of the infections in which the
reviewed plant species in this paper used for. The botanical and vernacular name, family, habitat,
diseases treated, parts used and methods of preparation of the plant species reviewed in the

present work is presented in the following table.
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Table 1: Possible anti-corona virus disease (COVID-19) medicinal plants found in Eastern Hararghe, Ethiopia.

No. Scientific name Family Vernacular Hb Disease treated PU Method of preparation References
name
1. Acacia brevispica Fabaceae Hamaresa Sh  Headache, cough and L  Leafs are soaked in water for  (Belayneh et al.,
Harms (Or) fever infusion, and drunk hot 2012; A. Belayneh
infusion & N. Bussa, 2014)
2. Acacia robusta Fabaceae Wangeyo T  Malaria R, Decoction of the powdered (Belayneh et al.,
Burch. (On) S stem bark or root 2012)
3. Acacia tortilis Fabaceae Tadacha T  Throat infection L  Concoction Hot infusion (Belayneh et al.,
(Forssk.) Hayne (On) stomachache B 2012)
cough, colds and
diarrhea
4.  Aframomumcorrorima  Zingiberaceae Korarima H  Headache, S Crushed seeds in the drink (Kandari, Negi,
Braun P.C.M. Jansen (Ambh) stomachache, sore Ingredient spices Thakur, & Yilma,
throat, cancer, asthma 2015)
and diabetes
5. Allium sativumL Alliaceae Qulubi-adii B Cough, lung abscess, B  Crushed, homogenized taken  (Wondimu, Asfaw,
(On) cold, influenza, diabetes with tea or water and drunk & Kelbessa, 2007)
and headache
6.  Artemisia afra Jacq. Asteraceae Ariti (Or) H  Stomachache, L  Grinded the leaves, soaked in  (Mengistu et al.,
exWilld. malarial,fever, coughs, water and drank, and 2019)
colds, diabetes, sore sometimes chew the leaves
throat, asthmaand
headache
7. Artemisia Asteraceae Chikugn H  Headache,cough, L  Grinded dried leaf,infusion (Teka, Asfaw,
abyssinicaSch. Bip. ex (Amh) diarrhea pneumonia and with water and drank. Demissew, & Van

A. Rich

abdominal pain

Damme, 2020;
Tsegay &
Mazengia, 2019)
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10.

11.

12.

13.

14.

15.

16.

Azadirachta indica A.
Juss

Balanites
aegyptiaca (L.) Delile

Balanitesglabra
Mildbr. &Schlecht.

Bersamaabyssinica
Fresen.

Commicarpus
sinuatusMeikle
Dalbergiamelanoxylon
Guill. &Perr.

Dodonaea
angustifolia L.F

Dodonaeaviscosa
(L.) Jacq.

EchinopskeberichoMes
fin

Meliaceae

Balanitaceae

Balanitaceae

Melianthaceae

Nyctaginacea
e
Fabaceae

Sapindaceae

Sapindaceae

Asteraceae

Kinina (Or)

Kulen (Or)

Kutka (Or)

Qoracha
(Or)

Kontom
(Or)
Moghano
(On)

Edecha (Or)

Etacha (Or)

Kerebicho
(Amh)

T

T

Sh

Malaria, cough and
malaria

Influenza, cough, viral,
malarial,
headachediarrhea

Fever

Cough, cancer,
headache, stomachache,
skin diseases,
gonorrhea, malaria,
fever diabetes and
diarrhea

Throat infection

Fever, sore throat,
headache , gonorrhea
and asthma

Malaria, sore throat,
fever, malaria, cold,
arthritis and flue
Malaria, cough,fever
influenza and cold

Malaria, cough, fever
headache,typhus, mich,
diarrhoea and stomach
ache

B,
L

Mixture of leaf or bark
infusion and oil extracted
from seed taken orally

Chewing for flue and smoking

and inhaling

Crushed thenboiled in water
use aqueous decoction,
concoction taken orally
Crushed part / Grinding,
chewing, eating

Bark juice

Concoction/Throat bath Oral

Mixed crushed parts of roots
and leafs extract in hot water
taken orally/drank

Fresh fruits are eaten

Soaked in hot water then
inhalation of hot steam

Infusion and inhaling the
smoke of burning plant

(A. Belayneh & N.
Bussa, 2014; J. Chen
etal., 2018; Tefera &
Kim, 2019)
(Mulualem, 2017,
Speroni et al.,
2005)

(Belayneh et al.,
2012)

(Ibrahime et al.,
2020; Mengistu et
al., 2019; Tefera &
Kim, 2019)

(Belayneh et al.,
2012)

(Amri & Juma,
2016; Mengistu et
al., 2019)

(Asres et al., 2001;
A. Belayneh & N. F.
Bussa, 2014)

(Mengistu et al.,
2019; Teffo, Aderogba,
& Eloff, 2010)
(Teklehaymanot,
Giday, Medhin, &
Mekonnen, 2007;
Wondimu et al., 2007)
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17.

18.

19.

20.

21.

Eucalyptus
globulusLabill

Heliotropium
aegyptiacumLehm.
Indigoferacaerulea
Roxb.

LepidiumsativumL

Myrtaceae

Boraginaceae

Fabaceae

Brassicaceae

Maeruaoblongifolia(Fo Fabaceae

rssk) A. Rich

Bargamo/ba
rzafiadi (Or)

Harma
Deysa (Or)
Gebeldiyo
(Or)

Fexo (Or)

Je,e (Or)

T

Sh

H

Sh

Cough, mich, asthma,

malaria, sore throat,

Sore throat
Fever

Malaria

Malaria

Headache

Cough, diarrhea and

mich

Fever, cough

Malaria

L

The leaf is boiled and inhale
the vapor/steam

Crushed, soaked then the filtrate
is used for gargling the throat

Fresh root bark is crushed
mixed with coffee, boiled

then drank

The leaves pounded and

boiled and then drank

Powdered seed mixed with
Allium sativum bulbs and
honey then takenorally

Powdered seed with crushed
seed of Ocimumlamiifolium
is taken with coffee as drink

Powdered leaf soaked in
water then taken with coffee
or teaorally

Crushed stem mixed with
sheep fat and applied on the
body and small amount of it is
consumed

Pounded leaves macerated
with goat milk and drank.

(Amare & Getachew,
2019; Mworia, Kibiti,
Ngeranwa, & Ngugi,
2020)

(A. Belayneh & N.
F. Bussa, 2014)

(Mulualem, 2017)

(Mengesha, 2016; F.
Mesfin, Seta, &
Assefa, 2014)

(Mulualem, 2017)

(A. Mesfin, Giday,
Animut, &
Teklehaymanot,
2012)
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22.

23.

24,

25.

26.

Mirabilis jalapa

Nigella sativa Linn.

Ocimum

grattissimumL

OcimumlamiifoliumHo
chst. Ex Benth.

Osyris

quadripartitaDecn.

Nyctaginaceae

Ranunculaceae

Lamiaceae

Lamiaceae

Santalaceae

Udasalim
(On)

Habsuuda

gurrati (Or)

Suke (Or)

Anchebi/Da
makase
(Or/Amh)

Wato (Or)

H

H

H

Fever, body weakness

Asthma, inflammation,
cough, headache
fever, influenza and
Headache, common
cold, fever, respiratory
tract infections and
diarrhea

Cough , fever, malaria,
relieve pain, wound,
andinflammatory

disorders

Malaria,Stomachache,

cough, swelling

R

Crushed root mixed with oil
and applied on the whole
body

Powdered dry seeds mixed

with water then drank

Fresh leaves soaked in hot
water or tea and then

drank/taken orally extracts

Crushed fresh leaves mixed
with butter is taken with

coffee and drank

Infusion resulted after 24
hours immersion is taken
orally.

Squeezing, powdering, liquid
form and taken orally

(Mulualem, 2017)

(Ali & Blunden,
2003; Amare &
Getachew, 2019)
(Mengistu et al.,
2019; Ueda-
Nakamura et al.,
2006)

(F. Mesfin,
Demissew, &
Teklehaymanot,
2009; F. Mesfin et
al., 2014)

(A. Belayneh & N.
F. Bussa, 2014;
Tefera & Kim,
2019)
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217.

28.

29.

30.

31.

32.

33.

PapeacapensisEckl.
andZeyh.
Portulacaoleracea L.
subsp.oleracea
Rhusnatalensis
(Krauss)

Rosa abyssinica R. Br.

Terminalia brownii
Fresen. Mus. Sen

Thymus
schimperiRonniger

Zingiberofcinale
Roscoe

Sapindaceae
Portulacaceae

Anacardiaceae

Rosaceae

Combretaceae

Lamaceae

Zingiberaceae

Bigaa(Or) T
Merere H
Haree (Or)

Debobosso T
(Or)

Gora (Or) Sh

Berensa T
(Or)

Masolebaor H
Tosegn
(Ambh)
Zingibila H
(Ambh)

Problems in throat
Cough

Cough, fever

Malaria,
Diarrhea

Malaria, cough

Headache,

diarrhea, ulcers, cough,
hepatitis, stomach ache
Yellow fever
Headaches, cough, cold
and fever

Cough, fever, common
cold, headaches,
diarrhea and tonsillitis

B

T

—

Chewed the bark

Cooked and eaten as a
demulcent agent
Decocted fresh leaves in
waterand drank

Decocted fresh leaves are
drunk at morning for 3 days
Extracts are mixed with water
then drank

Fresh parts grounded and
extracts mixed with water and
taken orally.

Inhaled of extracts

Concocted with bark of
Croton macrostachyus and
drank a cup of infusion
Powdered boiled in water and
tea then drank

Fresh crushed roots boiled
with tea and then taken orally

(Wondimu et al.,
2007)

(A. Belayneh & N.
F. Bussa, 2014)
(F. Mesfin et al.,
2014)

(Mengistu et al.,
2019)

(Mengistu et al.,
2019; W & Asres,
2008)

(A. Belayneh & N.
F. Bussa, 2014;
Mengistu et al.,
2019)

(Desta et al., 2017)

(Wubetu, Abula, &
Dejenu, 2017)

Hb — habitat, T — tree, Sh —shrub, H — herb, B — bulbous, and parts used (PU): R — root, S — stem, L — leaf, F — fruit, Or Afan
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Table 2: Pharmacological and biological properties of some possible anti-corona virus disease (COVID-19) medicinal plants

found in Eastern Hararghe, Ethiopia

No. Scientific name Extracts/ Pharmacological and biological properties References
Active compounds
1.  Acacia brevispica Harms No previous reported documents
2. Acacia robusta Burch. Methanol extract leaves Antifungal (Hamza et al., 2006)
3. Acaciatortilis (Forssk.) Hayne  Phenolic compounds and Antibacterial, cytotoxic and anti-inflmmatory (Ziani et al., 2020)
gallic acid esterified
derivatives
4.  Aframomum corrorima Braun Methanol extracts of seeds,  Antifungal and antioxidant (Eyob, Martinsen, Tsegaye,
P.C.M. Jansen pods and essential oils Appelgren, & Skrede,
2008)
5. Allium sativum L Agueous, methanolic, and Antiviral, anticancer, antioxidant, antidiabetic, (Batiha et al., 2020;

ethanolic extracts and
isolated compounds

such as alliin, allicin, etc.,

anticytotoxicity, antiseptic, antibacterial,
antifungal, antiasthmatic, anti-inflammatory and

antihypertensive

Szychowski, Binduga,
Rybczynska-Tkaczyk,
Leja, & Gminski, 2018)

AIMAP V6 N3 2020

87



Arabian Journal of Medicinal & Aromatic Plants

AIMAP

Potential use of Eastern Ethiopia medicinal plants

10.

Artemisia afraJacq.exWilld.

Artemisia abyssinica Sch. Bip.

ex A. Rich

Azadirachta indica A. Juss

Balanites aegyptiaca (L.) Delile

Balanites glabra Mildbr. &
Schlecht.

Ethanol (96%v/v) aerial part Ethanol (96%vV/v) aerial part extract have potential

extracts and isolated
compounds (scopoletin,
acacetin and betulinic acid)
Methanic, ethanilic extracts
and volatile oils

Essential oil, ethanol and
extracts of the aerial parts

Methanolic extracts of
aerial parts

Aqueous extracts leaf

Methanol and butanol
extracts
Agqueous ethanol (70%)

bark extract

of antioxidant, antimicrobial (antifungal and
antibacterial) and cytotoxicity

Antiviral, anti-bacterial and anti-inflammatory

Anthelmintic, antispasmodic, antirheumatic,
antibacterial, antioxidant, antileishmanial and
antitrypanosomal

Anti-bacterial, anticancer, antioxidant, antidiabetic,
antimalarial, anti-inflammatory, and antiseptic

Antifungal and antiviral

Anti-inflammatory, antioxidant and anti-
nociceptive

Anti-viral, antiseptic, anti-malarial and
antisyphilitic

possess antioxidant and antibacterial

No previous reported documents

(More, Lall, Hussein, &
Tshikalange, 2012)

(N. Q. Liu, Van der Kooy,
& Verpoorte, 2009)
(Abad, Bedoya, Apaza
Ticona, & Bermejo, 2012)

(Jeba Malar et al., 2020)
(Olabinri, Adebisi,
Odesomi, Olabinri, &
Gbadebo, 2009)
(Speroni et al., 2005)

(Anani et al., 2015)
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11.

12.
13.

14.

BersamaabyssinicaFresen.

CommicarpussinuatusMeikle

DalbergiamelanoxylonGuill.
&Perr.

Dodonaeaangustifolial.F

Ethanol extract
Methanol and water extracts
80% methanol

Ethanol extract of bark
Methanol and aqueous
extracts of stem bark, root
and leaf

Acetone extracted of aerial
parts and methylated
flavonoids

Distilled water and 80%
methanol

Water extract

Anti-malarial

Enzyme inhibitory and antioxidant

Antidiabetic

No previous reported documents
Anti-inflammatory, antianalgesic and antipyretic

Antibacterial and fungi

Antibacterial and antifungal

Antimalarial

Antianalgesic and antipyretic

(Suleman et al., 2018)
(Ibrahime et al., 2020)
(Kifle & Enyew, 2020)

(Kale, Misar, Dave, Joshi,
& Mujumdar, 2007)
(Amri & Juma, 2016)

(Omosa et al., 2014)

(Makonnen & Urga, 2012)
(Amabeoku, Eagles, Scott,
Mayeng, & Springfield,
2001)
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15. Dodonaea viscose (L.) Jacq.

16. Echinops kebericho Mesfin

17. Eucalyptus globulus Labill

Alcohol and aqueous
extracts of roots

Methanol extract (80%)
extracts of the leaves
Kaempferol methyl ethers
and 3,4',5,7-tetrahydroxy
flavone (kaempferol) from
leaf

Methanol, ethanol and
chloroform extracts
Essential oil, methanol and
ethanol extracts leaf and
roots

Ethanolic extracts and
Essential oil from leave and

fruits

Anti-diarrheal

Antiviral, antibacterial and anti-inflammatory

Antioxidant and antibacterial

Antidiabetic, cytotoxic , insecticidal, anti-ulcer,
analgesic, antispasmodic, and detoxification
Antimicrobial, antihelmintic, antimalarial and

molluscicidal

Antimicrobial, antioxidants, antiviral, anti-
inflammatory, anti cancer, antiseptic, asthma,

diabetes, arthritis and malaria

(Rajamanickam et al.,
2010)
(Getie et al., 2003)

(Teffo et al., 2010)

(Hossain, 2019)

(Toma, Deyno, Fikru,
Eyado, & Beale, 2015)

(Dezsi et al., 2015;
Mahmoudzadeh-Sagheb,
Heidari, Bokaeian, &
Moudi, 2010; Vratnica,
Djakov, Sukovic, &
Damjanovic, 2011)
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18.
19.

20.

21.

22,

23.

HeliotropiumaegyptiacumbLehm

IndigoferacaeruleaRoxb.

Lepidium sativum L

Maerua oblongifolia (Forssk)
A. Rich
Mirabilis jalapa

Nigella sativa Linn.

Methanolic leaf extracts and
Methyl gallat, rutin,
isoquercetin, linoleic acid
and B-sitosterol from fruits
Seed oil

Aqueous extracts of seed

Dichloromethane/methanol
and aqueous extracts
Alcoholic extracts leaf
Ethanolic extract of the
aerial parts and root
Methanol extract from

flowers
Methanolic extract

Hydroethanolic extract
from leaves
Seed or black cumin

essential oil, methanol and

ethanol crude extracts

No previous reported documents

Antioxidant, antimalarial and antibacterial

Antimicrobial, antioxidant and anti-inflammatory

Antihypertensive and diuretic effects

Antibacterial anti-fungal

Anti inflammatory
Anti-oxidant
Antispasmodic

Antioxidant and antibacterial

Antiviral and antinociceptive properties of the

plant also reported

Anti viral, diabetes, cancers hypertension, oxidative
stress, epilepsies, ulcers, asthma, inflammatory,

disorders, fatty liver, and arthritis

(Elmi et al., 2018;
Guruvaiah, Arunachalam,
& Velan, 2012)

(Algahtani et al., 2019).
(Maghrani, Zeggwagh,
Michel, & Eddouks, 2005)

(van Vuuren & Viljoen,

2006)
(Nath, Manjunath, Savadi,
& AKkki, 2010)

(Zachariah, Aleykutty,
Viswanad, Jacob, &
Prabhakar, 2011)
(Aoki, Cortés, Ramirez,
Gbémez-Hernandez, &
Lopez-Muiioz, 2008)
(Walker et al., 2008;
Zachariah et al., 2011).

(Khan, 1999; Majeed et al.,
2020)
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24.  Ocimum grattissimum L.

25.  Ocimum lamiifolium Hochst.

Ex Benth.

26.  Osyris quadripartita Decn.

Flavonoid-rich alcoholic
leaf extracts
Essential oils leaf extracts

Ethanol extracts leaf

Essential oils
Aqueous and ethanol

extracts of leaves

Aqueous, methanol and
crude chloroform extracts
Methanol and chloroform
leaf extracts

Methanol (80%) leaf

extract

Anti-inflammatory

Antifungal, antileishmanial and antibacterial

Anti-inflammatory

Antibacterial
Antipyretic

Antimalarial

Antimalarial

Antidiarrheal, antioxidantand anti-inflammatory

Antibacterial, and antifungal

(Ajayi et al., 2017)

(Kishore Dubey, Tiwari,
Mandin,
Andriamboavonjy, &
Chaumont, 2000; Ueda-
Nakamura et al., 2006)
(Woldesellassie, Eyasu, &
Kelbessa, 2011)
(Runyoro et al., 2010)
(Makonnen, Debella,
Zerihun, Abebe, & Teka,
2003)

(Kefe, Giday, Mamo, &
Erko, 2016) and

(Girma, Giday, Erko, &
Mamo, 2015)

(Teferi, Abdulwuhab, &
Yesuf, 2019)

(S, Asres, & Gebre-
Mariam, 2003)

AIMAP V6 N3 2020

92



Arabian Journal of Medicinal & Aromatic Plants ~wzr  Potential use of Eastern Ethiopia medicinal plants

27. PapeacapensisEckl. andZeyh. Agueous methanol (20%), Antimicrobial, antioxidant and cytotoxicity (Pendota et al., 2017)
ethyl acetate, flavonoids
(quercetin-3-O-rhamnoside
and epicatechin)
28. Portulaca oleracea Ethanol (80%) aerial parts ~ Antioxidant and antibacterial (Fan et al., 2019)
L.subsp.oleracea Ethanolic (10%) extract of Anti-inflammatory and analgesic (Chan et al., 2000)
the aerial parts

Agueous extract Antioxidant activity (B. Chen et al., 2012)

Polysaccharides Antidiabetic (Bai, Zang, Ma, & Xu,
2016)

Ethanol (80%) aerial parts ~ antioxidant and neuroprotective (MARTINS et al., 2016)

29. Rhus natalensis (Krauss) Essential oils extracted from Antibacterial, antifungal and antioxidant (Gundidza, Gweru,

leaf Mmbengwa, Ramalivhana,
& Magwa, 2010)

Ethyl acetate root extract Antioxidant and cytotoxic (Matata et al., 2020)

and 3-((Z)-heptadec-14-

enyl) benzene - 1-ol (Katuura, Waako, Tabuti,

Ethanol and ethanol leaf Antimalaria and anti-plasmodial Bukenya-Ziraba, & Ogwal-

Okeng, 2007)
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30.

31.

32.

Rosa abyssinica R. Br.

Terminalia brownie Fresen.
Mus. Sen

Thymus schimperiRonniger

Essential oil of the aerial,
methanol, chloroform,
acetone of leaf extracts
Methanol (80%), roots
Galloyl group extracts from
stem bark

Ellagic acid derivatived
Aqueous methanol (80%)
bark extracts

Aqueous (80%) methanol
leaf extracts

Methanol (80%) leaf extract

Chloroform leaf extracts
Essential oils extracted from
aerial parts

Aqgueous extract of leaf

Antibacterial and antifungal

Anti-inflammatory and antinociceptive

Antiplasmodial

Antibacterial and antifungal

Antimalarial

Hepatoprotective, antioxidant and anticancer

Antioxidant potential

Anti bacterial activities

Antifungal and antibacterial

Antihypertensive and diuretic

(Moustafa & Alrumman,
2015)

(W & Asres, 2008)

(Machumi et al., 2013)

(Biruk et al., 2020)

(Sintayehu et al., 2017)

(Dessalegn, Bultosa, Desse
Haki, & Rupasinghe,
2015),

(Bekele et al., 2015)
(Nasir, Tafess, & Abate,
2015)

(Haji, Makonnen, Debella,
& Geleta, 2016)
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33.

Zingiberofcinale Roscoe

Ethanol (96%) rhizomes
extracts

Methanol extract
Gingerols, shogaols, and

paradols,

Anti-inflammatory, analgesic and hypoglycaemic

Antioxidant and antimicrobial potentials
Antioxidant, anti-inflammatory, antimicrobial,
anticancer, neuroprotective, cardiovascular
protective, respiratory protective, antiobesity,

antidiabetic, antinausea, and antiemetic

(Ojewole, 2006)

(Yusuf et al., 2018)
(Mao, Xu, Cao, & Gan,
2019)
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Table 3: Anti-SARS-CoV-2 and other pharmacological activities of some potential

phytochemicals and their plant sources

Phytochemical

name

5,7,3' 4"
Tetrahydroxy-2'-
(3,3-dimethylallyl)

isoflavone

Myricitrin

Methyl rosmarinate

3,5,7,3'.4'5'-
hexahydroxy
flavanone-3-O-beta-

D-glucopyranoside

(2S)-Eriodictyol 7-
O-(6"-0-galloyl)-
beta-D-

glucopyranoside

AIMAP V6 N3 2020

Plant source

Mojave indigo
bush (Psorothamnus

arborescens)

Wax myrtle (Myrica

cerifera)

Marubio oscuro
(Hyptis atrorubens
Poit)

Common bean
(Phaseolus

vulgaris)

Indian gooseberry
(Phyllanthus

emblica)

Pharmacological and

biological properties

Antileishmanial,
antitrypanosomal and

cytotoxic

Antioxidant, antiviral,
antimicrobial, cytotoxicity
anticarcinogenic, and
antinociceptive

Anti-inflammatory

Antibacteria

Antiviral

Antiviral

Antidiabetic, antioxidant,

anti-inflammatory, antiviral

antidiarrheal and antibacterial

and antiplasmodic

References

(Salem & Werbovetz, 2006)

(W. Chen et al., 2013)

(Winekenstadde et al.,
2015)

(Abedini et al., 2013)
(Muhammad, Shamshad,
Nazakat Hussain, &
Zhiyong, 2020)

(Khazeei Tabari, Khoshhal,
Tafazoli, Khandan, &
Bagheri, 2020; Tahir ul
Qamar, Algahtani, Alamri,
& Chen, 2020)

(Mehmood, Rehman,
Rehman, & Gilani, 2013)
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Calceolarioside B

Myricetin 3-O-beta-

D-glucopyranoside

Licoleafol

Amaranthin

Ochnaflavone

Hispaglabridin B

Corylin

Licoflavone B

Neoandrographolide

AIMAP V6 N3 2020

Chinese flowering
ash (Fraxinus

sieboldiana)

Tea tree (Camellia

sinensis)

Chinese liquorice
(Glycyrrhiza

uralensis)

Edible amaranth
(Amaranthus

tricolor)

Lonicera japonica

Glycyrrhiza glabra

Psoraleae corylifolia

Glycyrrhiza inflata

Andrographis
paniculata

Ant-iinflammatory and

antioxidative

Antimicrobial, antioxidant,
anticancer, anti-asthmatic,
antivirus, antidiabetic and

lowers blood sugar

Antiulcer, antiviral,
antioxidant, antibacterial,
antifungal, antimalarial,
antihepatotoxic,
antispasmodic, and anti-

inflammatory

Antiviral, anti-tumor effect,
anti-ulcer, antioxidant and
anti-inflammatory

Anti-inflammatory and
Anticancer

Antioxidant

antioxidant, anticancer, anti-
inflammatory and
antimicrobial

In vitro schistosomicidal
activity against adult worms
of Schistosoma mansoni

Anti-inflammatory

Superoxide Scavenging

(Lin et al., 2008)

(Sharangi, 2009)

(Zhou & Wan, 2015)

(Nahar et al., 2018)

(Makhafola, Samuel,
Elgorashi, & Eloff, 2012)

(Chin et al., 2007)
(Hung et al., 2017)

(Aleixo de Carvalho et al.,
2015)

(J. Liu, Wang, & Ji, 2007)

(Kamdem, Sang, & Ho,
2002)
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Discussion

In the present paper, botanical and ethno-botanical features together with their mode of
preparation of 33 medicinal plants from the Eastern Hararghe of Ethiopia were reviewed, as
indicated in Table 1 above. Here, the plant species listed above are generally classified into
different plant families, in which Fabaceae, Asteraceae, Lamiaceae and Sapindaceae are the
dominant one. Of the families, Fabaceaeen compasses highest number of antiviral plant species
(18.18%) followed by Asteraceae (9.09%), Lamiaceae (9.09%) and Sapindaceae (9.09%). And
this is in agreement with documents reported elsewhere in terms of the medicinal status of
various families; in which plenty of medicinal plant species exhibiting various pharmacological
and biological activities (Table 2) including antiviral are mostly from the family, Fabaceae
(Demie et al., 2018). Thus far, there are some hopeful studies which have revealed that medicinal
plants which have already been confirmed for their different activity may also have a possibility
of curing the corona virus pandemic. According to (Yirga, 2010) for example, some alkaloids
and terpenoids isolated from African plants and are known for their antiviral, antimicrobial,
antimalarial, antifungal and antileishmanial properties may also inhibit the severe acute
respiratory syndrome corona virus 2 (SARS-CoV- 2). Furthermore, from the listed medicinal
plants (Table 1), Azadirachta indica, Nigella sativa L. (black cumin) and rhizomes of Zingiber
officinale Roscoe (ginger) have been reported as home remedies used medicinal plants used to
inhibits several types of viruses in South Indian and Pakistan (Azam, Jahan, & Rahmatullah,
2020; Divya, Vijayakumar, Chen, Vaseeharan, & Duran-Lara, 2020).

A recently published paper also said that some patients with COVID-19 showed improvement
when treated with the known antimalarial drug, hydroxychloroquine (Wang, Zeng, Zhao, Chen,
& Chen, 2020). Besides, research conducted by (Tarik, 2020)suggested that patients arrested
with COVID-19 showed similar clinical characteristics with those who were infected with
influenza viruses in which fever, cough, shortness of breath, nasal tampons, fatigue, headaches
and expectoration are common symptoms-in onset of illness. From the above- mentioned facts
we understand that the medicinal plants reviewed in the present paper may have a potential of
defending the corona virus disease 19 (COVID-19). This is because most of the listed plant
species (Table 1) have been used by the local community of Eastern Hararghe, Ethiopia to

alleviate various diseases (such as flu, cold, cough, respiratory problems, etc.) and other viral
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infections which exhibit similar symptoms with that of COVID-19. In addition, our argument is
supported by (Tsegyie & Mohammed, 2020)who claimed that traditional Ethiopian medicinal
plants and herbal medicines have a potential to cure different viral infections.

In general, as we speak, the world is in a great race in which scholars and other stakeholders are
endeavoring day and night to save the life of millions from the rapidly surging corona-virus
disease 2019 (COVID-19). Here, in the present review paper, we have triedour best to contribute
a little by introducing some possible anti-corona virus disease 19 (COVID-19) medicinal plants
found in the Eastern Hararghe, Ethiopia. And in this review, we have made an attempt to look for
some potential phytochemicals which have already been claimed as competent candidates
against SARS-CoV-2 (Table 3). These compounds listed in Table 3, have showed promising
inhibitory effects on non-structural proteins 9 (NSP9) replicate, one of the 16 NSPs of SARS-
CoV-2 which play a vital role during the replication and transcription stage of the virus
(Bandyopadhyay et al., 2020). Besides, NSP9 including Receptor Binding Domain (RBD)(Dong
et al., 2020), spike protein (S), nucleocapsid (N) (Grunewald, Fehr, Athmer, & Perlman, 2018),
RNA-dependent RNA polymerase (RdRp) and 3-chymotrypsin-like protease (3Clpro) have been
identified as good drug targets for drug research and development against COVID-19. It is
therefore highly believed that the phyto-compounds, mentioned in Table 3 together with their
botanical sources and other pharmacological properties, might have been considered as starting

entities for anti- COVID-19 drug design and development.

Conclusion

Since time unknown, human kind is always in a great warfare with the known and newly
emerging opportunistic diseases including viral infections. Corona virus disease 19 (COVID-19)
is now one of the continual rivals of humankind in which it is currently surging rapidly globally.
Even though tremendous attempts are being made by scholars and pharmaceutical companies to
get vaccines and/or drugs against the corona virus pandemic, no hope is found thus far according
to the WHO report. Medicinal plant assisted traditional medicine is the first choice as a first aid
to minimize the risk of the pandemic. In this paper, we have tried to review the botanical and
ethno-botanical features of 33 antiviral medicinal plants found in the Eastern Hararghe region of

Ethiopia using some searching databases such as Science Direct, Web of Science, Scopus,
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Google Scholar, BioMed Central (BMC) and Springer. With respect to family classification, the
highest number of plant species is from Fabaceae (18.18%) followed by Asteraceae (9.09%),
Lamiaceae (9.09%) and Sapindaceae (9.09%). The impression of plant based medicine
constitutes an applicable way for the expansion of vaccines with attractive features. Seeing as
noteworthy add up to plant extracts have capitulate positive outcomes it seems reasonable
potential antiviral agents so far reported. The pharmacological characteristic of major south
Indian medicinal plants further needs to investigate the exploration of producing vaccines to
treat several viral diseases. Reviewed plant species have traditionally been applied for various
therapeutic uses by the local society to alleviate infections such as headache, cough, fever,
malaria, throat infection, sore throat, headache, diarrhea, influenza and other viral infections.
Mentioned infections resemble the COVID-19 in terms of clinical symptoms. We, therefore,
strongly believe that the reviewed traditional plant species may have potentials to control or
reduce the severity of corona virus pandemic. It is very important these plant based concern not
only focused on vaccines and medicines but also the plant based coated clinical equipments like
masks, soap and sanitizers etc., The plant based sources has may have the ability to kill the viral
based diseases so far, hence it is proven that variety of plant compounds yet to be examined for
future invention for the control of COVID-19 like deadly diseases. The unknown fact and
formulae about the effectiveness of some plants may be there, therefore medicinal plant and its
compound may have the ability to fight against 19-nCoV. By taking this clue into consideration
the plant species discussed in the present paper may have been used to fight against COVID-19
either in the form of dose dependent formulation or as sources of new vaccines and/or drugs.
Hence, this review may serve as the primary platform for further in-vitro and in-vivo biological studies to
formulate the optimum dose and search possible anti-virus (including COVID-19) vaccines and drugs.

References

Aanouz, I., Belhassan, A., El Khatabi, K., Lakhlifi, T., Idrissi, M., & Bouachrine, M. (2020).
Moroccan Medicinal plants as inhibitors of COVID-19: Computational investigations.
Journal of Biomolecular Structure and Dynamics, 1-12. doi:
10.1080/07391102.2020.1758790

AIMAP V6 N3 2020 100



Arabian Journal of Medicinal & Aromatic Plants ~wz-  Potential use of Eastern Ethiopia medicinal plants

Abad, M., Bedoya, L., Apaza Ticona, L., & Bermejo, P. (2012). The Artemisia L. Genus: A
Review of Bioactive Essential Oils. Molecules (Basel, Switzerland), 17, 2542-2566. doi:
10.3390/molecules17032542

Abedini, A., Roumy, V., Mahieux, S., Biabiany, M., Standaert-Vitse, A., Riviére, C., . . .
Hennebelle, T. (2013). Rosmarinic Acid and Its Methyl Ester as Antimicrobial
Components of the Hydromethanolic Extract of Hyptis atrorubens Poit. (Lamiaceae).
Evidence-Based Complementary and Alternative Medicine, 2013, 604536. doi:
10.1155/2013/604536

Ahmad, A., Rehman, M., & Alkharfy, K. (2020). An alternative approach to minimize the risk
of coronavirus (Covid-19) and similar infections. European review for medical and
pharmacological sciences, 24, 4030-4034. doi: 10.26355/eurrev_202004_20873

Ajayi, A. M., Martins, D. T. d. O., Balogun, S. O., Oliveira, R. G. d., Ascéncio, S. D., Soares, I.
M., . .. Ademowo, O. G. (2017). Ocimum gratissimum L. leaf flavonoid-rich fraction
suppress LPS-induced inflammatory response in RAW 264.7 macrophages and peritonitis
in mice. Journal of Ethnopharmacology, 204, 169-178. doi:
https://doi.org/10.1016/j.jep.2017.04.005

Aleixo de Carvalho, L. S., Geraldo, R. B., de Moraes, J., Silva Pinto, P. L., de Faria Pinto, P.,
Pereira, O. d. S., & Da Silva Filho, A. A. (2015). Schistosomicidal activity and docking of
Schistosoma mansoni ATPDase 1 with licoflavone B isolated from Glycyrrhiza inflata
(Fabaceae). Experimental Parasitology, 159, 207-214. doi:
https://doi.org/10.1016/j.exppara.2015.09.015

Ali, B., & Blunden, G. (2003). Pharmacological and Toxicological Properties of Nigella sativa.
Phytother Res, 17, 299-305. doi: 10.1002/ptr.1309

Algahtani, F. Y., Aleanizy, F. S., Mahmoud, A. Z., Farshori, N. N., Alfaraj, R., Al-sheddi, E.
S., & Alsarra, I. A. (2019). Chemical composition and antimicrobial, antioxidant, and anti-
inflammatory activities of Lepidium sativum seed oil. Saudi Journal of Biological
Sciences, 26(5), 1089-1092. doi: https://doi.org/10.1016/j.sjbs.2018.05.007

Amabeoku, G. J., Eagles, P., Scott, G., Mayeng, I., & Springfield, E. (2001). Analgesic and
antipyretic effects of Dodonaea angustifolia and Salvia africana-lutea. Journal of

Ethnopharmacology, 75(2), 117-124. doi: https://doi.org/10.1016/S0378-8741(00)00395
AIMAP V6 N3 2020 101



Arabian Journal of Medicinal & Aromatic Plants ~wvzr  Potential use of Eastern Ethiopia medicinal plants

Amare, F., & Getachew, G. (2019). An ethnobotanical study of medicinal plants in chiro
district, West Hararghe, Ethiopia. African Journal of Plant Science, 13, 309-323. doi:
10.5897/AJPS2019.1911

Amri, E., & Juma, S. (2016). Evaluation of Antimicrobial Activity and Qualitative
Phytochemical Screening of solvent extracts of Dalbergia melanoxylon (Guill. & Perr.).
International Journal of Current Microbiology and Applied Sciences, 5, 412-423. doi:
10.20546/ijcmas.2016.507.045

Anani, K., Adjrah, Y., Ameyapoh, Y., Karou, S. D., Agbonon, A., de Souza, C., & Gbeassor,
M. (2015). Effects of hydroethanolic extracts of Balanites aegyptiaca (L.) Delile
(Balanitaceae) on some resistant pathogens bacteria isolated from wounds. Journal of
Ethnopharmacology, 164, 16-21. doi: https://doi.org/10.1016/j.jep.2015.01.051

Ang, L., Lee, H. W., Choi, J. Y., Zhang, J., & Lee, M. S. (2020). Herbal medicine and pattern
identification for treating COVID-19: a rapid review of guidelines. Integrative Medicine
Research, 9(2), 100407. doi: https://doi.org/10.1016/j.imr.2020.100407

Aoki, K., Cortés, A. R., Ramirez, M. d. C., Gomez-Hernandez, M., & LoOpez-Mufioz, F. J.
(2008). Pharmacological study of antispasmodic activity of Mirabilis jalapa Linn flowers.
Journal of Ethnopharmacology, 116(1), 96-101. doi:
https://doi.org/10.1016/j.jep.2007.11.004

Asres, K., Bucar, F., Kartnig, T., Witvrouw, M., Pannecouque, C., & De Clercq, E. (2001).
Antiviral activity against human immunodeficiency virus type 1 (HIV-1) and type 2 (HIV-
2) of ethnobotanically selected Ethiopian medicinal plants. Phytother Res, 15(1), 62-69.
doi: 10.1002/1099-1573(200102)15:1<62::aid-ptr956>3.0.c0;2-x

Azam, M. N. K,, Jahan, R., & Rahmatullah, M. (2020). Some home remedies used for
treatment of COVID-19 in Bangladesh. Journal of Medicinal Plants Studies, 8, 27-32.

Bai, Y., Zang, X., Ma, J., & Xu, G. (2016). Anti-Diabetic Effect of Portulaca oleracea L.
Polysaccharideandits Mechanism in Diabetic Rats. International Journal of Molecular
Sciences, 17(8), 1201.

Bandyopadhyay, S., Abiodun, O., Ogboo, B., Kola-Mustapha, A., Attah, E., Edemhanria, L., . .
. Adelakun, N. (2020). Polypharmacology of Some Medicinal Plant Metabolites Against

AIMAP V6 N3 2020 102



Arabian Journal of Medicinal & Aromatic Plants ~wvzr  Potential use of Eastern Ethiopia medicinal plants

SARS-CoV-2 and Host Targets: Molecular Dynamics Evaluation of NSP9 RNA Binding
Protein.

Batiha, G., Beshbishy, A., Wasef, L., Elewa, Y., Al-Sagan, A., ElI-Hack, M., . . . Devkota, H.
(2020). Chemical Constituents and Pharmacological Activities of Garlic (Allium sativum
L.): A Review. Nutrients. doi: 10.3390/nu12030872

Bekele, A., Rahel, A., Taye, M., Workabebe, D., Awokech, G., & Birtukan, G. (2015).
Antimicrobial activity of Thymus schimperi Ronninger (Lamiaceae) against standard and
clinical isolates of human pathogenic bacteria. Journal of Medicinal Plants Research, 9,
379-384. doi: 10.5897/JMPR2015.5761

Belayneh, A., Asfaw, Z., Demissew, S., & Bussa, N. (2012). Medicinal plants potential and use
by pastoral and agro-pastoral communities in Erer Valley of Babile Wereda, Eastern
Ethiopia. Journal of Ethnobiology and Ethnomedicine, 8, 42. doi: 10.1186/1746-4269-8-42

Belayneh, A., & Bussa, N. (2014). Ethnomedicinal plants used to treat human ailments in the
prehistoric place of Harla and Dengego valleys, eastern Ethiopia. Journal of Ethnobiology
and Ethnomedicine, 10, 18. doi: 10.1186/1746-4269-10-18

Belayneh, A., & Bussa, N. F. (2014). Ethnomedicinal plants used to treat human ailments in the
prehistoric place of Harla and Dengego valleys, eastern Ethiopia. Journal of Ethnobiology
and Ethnomedicine, 10(1), 18. doi: 10.1186/1746-4269-10-18

Biruk, H., Sentayehu, B., Alebachew, Y., Tadesse, W., Hailu, A., & Assefa, S. (2020). In Vivo
Antimalarial Activity of 80% Methanol and Aqueous Bark Extracts of Terminalia brownii
Fresen. (Combretaceae) against Plasmodium berghei in Mice. Biochemistry Research
International, 2020, 1-7. doi: 10.1155/2020/9749410

Boukhatem, M., & Nadjib. (2020). Effective Antiviral Activity of Essential Oils and their
Characteristic Terpenes against Coronaviruses: An Update.

Bultum, L., Woyessa, A., & Lee, D. (2019). ETM-DB: integrated Ethiopian traditional herbal
medicine and phytochemicals database. BMC Complementary and Alternative Medicine,
19. doi: 10.1186/s12906-019-2634-1

Chan, K., Islam, M. W., Kamil, M., Radhakrishnan, R., Zakaria, M. N. M., Habibullah, M., &

Attas, A. (2000). The analgesic and anti-inflammatory effects of Portulaca oleracea L.

AIMAP V6 N3 2020 103



Arabian Journal of Medicinal & Aromatic Plants ~wz-  Potential use of Eastern Ethiopia medicinal plants

subsp. sativa (Haw.) Celak. Journal of Ethnopharmacology, 73(3), 445-451. doi:
https://doi.org/10.1016/S0378-8741(00)00318-4

Chen, B., Zhou, H., Zhao, W., Zhou, W., Yuan, Q., & Yang, G. (2012). Effects of aqueous
extract of Portulaca oleracea L. on oxidative stress and liver, spleen leptin, PARa and FAS
MRNA expression in high-fat diet induced mice. Molecular Biology Reports, 39(8), 7981-
7988. doi: 10.1007/s11033-012-1644-6

Chen, J., Fan, X., Zhu, J., Song, L., Li, Z., Lin, F., . .. Zi, J. (2018). Limonoids from seeds of
Azadirachta indica A. Juss. and their cytotoxic activity. Acta Pharmaceutica Sinica B, 8(4),
639-644. doi: https://doi.org/10.1016/j.apsbh.2017.12.009

Chen, W., Feng, L., Shen, Y., Su, H., Li, Y., Zhuang, J., . . . Zheng, X. (2013). Myricitrin
Inhibits Acrylamide-Mediated Cytotoxicity in Human Caco-2 Cells by Preventing
Oxidative Stress. BioMed Research International, 2013, 724183. doi: 10.1155/2013/724183

Chin, Y.-W., Jung, H.-A,, Liu, Y., Su, B.-N., Castoro, J. A., Keller, W. J., . . . Kinghorn, A. D.
(2007). Anti-oxidant Constituents of the Roots and Stolons of Licorice (Glycyrrhiza
glabra). Journal of Agricultural and Food Chemistry, 55(12), 4691-4697. doi: 10.1021/jf0703553

Demie, G., Negash, M., & Feye, T. (2018). Ethnobotanical study of Medicinal plants used by
indigenous people in and around Dirre Sheikh Hussein heritage site of South-eastern
Ethiopia. Journal of Ethnopharmacology, 220. doi: 10.1016/j.jep.2018.03.033

Dessalegn, E., Bultosa, G., Desse Haki, G., & Rupasinghe, H. P. V. (2015). Antioxidant and -
amylase inhibition activities in vitro of various solvent extracts of Thymus schimperi
Ronniger. Journal of Medicinal Plants Research, 9, 515-524. doi: 10.5897/JMPR2014.5431

Desta, K. T., Kim, G. S,, ElI-Aty, A. M. A., Raha, S., Kim, M.-B., Jeong, J. H., . .. Shin, S. C.
(2017). Flavone polyphenols dominate in Thymus schimperi Ronniger: LC-ESI-MS/MS
characterization and study of anti-proliferative effects of plant extract on AGS and HepG2
cancer cells. Journal of Chromatography B, 1053, 1-8. doi:
https://doi.org/10.1016/j.jchromb.2017.03.035

Dezsi, S., Badarau, A., Bischin Puscas, C., Vodnar, D., Silaghi-Dumitrescu, R., Gheldiu, A.-
M., ... Vlase, L. (2015). Antimicrobial and Antioxidant Activities and Phenolic Profile of
Eucalyptus globulus Labill. and Corymbia ficifolia (F. Muell.) K.D. Hill & L.A.S. Johnson

Leaves. Molecules (Basel, Switzerland), 20, 4720-4734. doi: 10.3390/molecules20034720
AIMAP V6 N3 2020 104



Arabian Journal of Medicinal & Aromatic Plants ~wz-  Potential use of Eastern Ethiopia medicinal plants

Divya, M., Vijayakumar, S., Chen, J., Vaseeharan, B., & Duran-Lara, E. F. (2020). South
Indian medicinal plants can combat deadly viruses along with COVID-19? - A review.
Microbial Pathogenesis, 104277. doi: https://doi.org/10.1016/j.micpath.2020.104277

Dong, N., Yang, X., Ye, L., Chen, K., Chan, E. W.-C., Yang, M., & Chen, S. (2020). Genomic
and protein structure modelling analysis depicts the origin and infectivity of 2019-nCoV, a
new coronavirus which caused a pneumonia outbreak in Wuhan, China. bioRxiv,
2020.2001.2020.913368. doi: 10.1101/2020.01.20.913368

Dubey, K., & Dubey, R. (2020). Computation screening of narcissoside a glycosyloxyflavone
for potential novel coronavirus 2019 (COVID-19) inhibitor. Biomedical Journal. doi:
https://doi.org/10.1016/j.bj.2020.05.002

Egamberdieva, D., Mamedov, N., Ovidi, E., Tiezzi, A., & Craker, L. (2017). Phytochemical
and Pharmacological Properties of Medicinal Plants from Uzbekistan: A Review. Journal
of Medicinally Active Plants, 5, 59-75.

Elmi, A., Spina, R., Abdoul-Latif, F., Yagi, S., Fontanay, S., Risler, A., . . . Laurain-Mattar, D.
(2018). Rapid screening for bioactive natural compounds in Indigofera caerulea Rox fruits.
Industrial Crops and Products, 125, 123-130. doi:
https://doi.org/10.1016/j.indcrop.2018.08.089

Eyob, S., Martinsen, B. K., Tsegaye, A., Appelgren, M., & Skrede, G. (2008). Antioxidant and
antimicrobial activities of extract and essential oil of korarima (Aframomum corrorima
(Braun) P.C.M. Jansen). African Journal of Biotechnology, 7.

Fan, X.-J., Liu, S.-Z., Li, H.-H., He, J., Feng, J.-T., Zhang, X., & Yan, H. (2019). Effects of
Portulaca oleracea L. extract on lipid oxidation and color of pork meat during refrigerated
storage. Meat Science, 147, 82-90. doi: https://doi.org/10.1016/j.meatsci.2018.08.022

Getie, M., Gebre-Mariam, T., Rietz, R., Hohne, C., Huschka, C., Schmidtke, M., . . . Neubert,
R. H. H. (2003). Evaluation of the anti-microbial and anti-inflammatory activities of the
medicinal plants Dodonaea viscosa, Rumex nervosus and Rumex abyssinicus. Fitoterapia,
74(1), 139-143. doi: https://doi.org/10.1016/S0367-326X(02)00315-5

Girma, S., Giday, M., Erko, B., & Mamo, H. (2015). Effect of crude leaf extract of Osyris
quadripartita on Plasmodium berghei in Swiss albino mice. BMC Complementary and

Alternative Medicine, 15(1), 184. doi: 10.1186/s12906-015-0715-3
AIMAP V6 N3 2020 105



Arabian Journal of Medicinal & Aromatic Plants ~wz-  Potential use of Eastern Ethiopia medicinal plants

Grunewald, M. E., Fehr, A. R., Athmer, J., & Perlman, S. (2018). The coronavirus
nucleocapsid  protein is  ADP-ribosylated.  Virology, 517, 62-68. doi:
https://doi.org/10.1016/j.virol.2017.11.020

Gundidza, M., Gweru, N., Mmbengwa, V., Ramalivhana, N., & Magwa, Z. (2010).
Phytoconstituents and biological activities of essential Oil from Rhus lancea L. F. J. Biotechnol., 7.

Guruvaiah, P., Arunachalam, A., & Velan, L. P. T. (2012). Evaluation of phytochemical
constituents and antioxidant activities of successive solvent extracts of leaves of Indigofera
caerulea Roxb using various in vitro antioxidant assay systems. Asian Pacific Journal of
Tropical Disease, 2, S118-S123. doi: https://doi.org/10.1016/S2222-1808(12)60136-4

Haji, H., Makonnen, E., Debella, A., & Geleta, B. (2016). Evaluation of Diuretic and
Antihypertensive Activity of Leaf Extracts of Thymus Schimperi in Rats. British Journal
of Pharmacology and Toxicology, 7, 1-8.

Hamza, O. J. M., van den Bout-van den Beukel, C. J. P., Matee, M. I. N., Moshi, M. J., Mikx,
F. H. M., Selemani, H. O., . . . Verweij, P. E. (2006). Antifungal activity of some
Tanzanian plants used traditionally for the treatment of fungal infections. Journal of
Ethnopharmacology, 108(1), 124-132. doi: https://doi.org/10.1016/j.jep.2006.04.026

Hassan, A. (2020). Traditional Chinese Herbal Medication for corona-virus 2019. Travel
medicine and infectious disease, 36, 101810-101810. doi: 10.1016/j.tmaid.2020.101810

Hossain, M. A. (2019). Biological and phytochemicals review of Omani medicinal plant
Dodonaea viscosa. Journal of King Saud University - Science, 31(4), 1089-1094. doi:
https://doi.org/10.1016/j.jksus.2018.09.012

Hung, Y.-L., Fang, S.-H., Wang, S.-C., Cheng, W.-C., Liu, P.-L., Su, C.-C., . . . Li, C.-Y.
(2017). Corylin protects LPS-induced sepsis and attenuates LPS-induced inflammatory
response. Scientific Reports, 7(1), 46299. doi: 10.1038/srep46299

Ibrahime, S., Chiavaroli, A., Orlando, G., Bene, K., Zengin, G., Cziaky, Z., . . . Ferrante, C.
(2020). Biopotential of Bersama abyssinica Fresen Stem Bark Extracts: UHPLC Profiles,

Antioxidant, Enzyme Inhibitory, and Antiproliferative Propensities. Antioxidants, 9, 163. doi:
10.3390/antiox9020163

Jeba Malar, T. R. J., Antonyswamy, J., Vijayaraghavan, P., Ock Kim, Y., Al-Ghamdi, A. A.,
Elshikh, M. S., . . . Kim, H.-J. (2020). In-vitro phytochemical and pharmacological bio-

AIMAP V6 N3 2020 106



Arabian Journal of Medicinal & Aromatic Plants ~wz-  Potential use of Eastern Ethiopia medicinal plants

efficacy studies on Azadirachta indica A. Juss and Melia azedarach Linn for anticancer
activity.  Saudi  Journal of Biological Sciences, 27(2), 682-688. doi:
https://doi.org/10.1016/j.5jbs.2019.11.024

Kale, M., Misar, A. V., Dave, V., Joshi, M., & Mujumdar, A. M. (2007). Anti-inflammatory
activity of Dalbergia lanceolaria bark ethanol extract in mice and rats. Journal of
Ethnopharmacology, 112(2), 300-304. doi: https://doi.org/10.1016/j.jep.2007.03.024

Kamdem, R. E., Sang, S., & Ho, C.-T. (2002). Mechanism of the Superoxide Scavenging
Activity of Neoandrographolide — A Natural Product from Andrographis paniculata Nees.
Journal of Agricultural and Food Chemistry, 50(16), 4662-4665. doi: 10.1021/jf025556f

Kandari, L. S., Negi, T., Thakur, A., & Yilma, E. (2015). Ethnobotanical and indigenous
knowledge of important plants in East Hararghe, Eastern Ethiopia. Journal of Mountain
Science, 12, 1521-1533. doi: 10.1007/s11629-014-3137-7

Katuura, E., Waako, P., Tabuti, J. R. S., Bukenya-Ziraba, R., & Ogwal-Okeng, J. (2007).
Antiplasmodial Activity of Extracts of Selected Medicinal Plants Used by Local
Communities in Western Uganda for Treatment of Malaria. African Journal of Ecology,
45, 94-98. doi: 10.1111/j.1365-2028.2007.00864.x

Kefe, A., Giday, M., Mamo, H., & Erko, B. (2016). Antimalarial properties of crude extracts of
seeds of Brucea antidysenterica and leaves of Ocimum lamiifolium. BMC Complementary
and Alternative Medicine, 16(1), 118. doi: 10.1186/s12906-016-1098-9

Khaerunnisa, S., Kurniawan, H., Awaluddin, R., Suhartati, S., & Soetjipto, S. (2020). Potential
Inhibitor of COVID-19 Main Protease (Mpro) From Several Medicinal Plant Compounds by
Molecular Docking Study.

Khan, M. A. (1999). Chemical composition and medicinal properties of Nigella sativa Linn.
InflammoPharmacology, 7(1), 15-35. doi: 10.1007/s10787-999-0023-y

Khazeei Tabari, M. A., Khoshhal, H., Tafazoli, A., Khandan, M., & Bagheri, A. (2020).
Applying computer simulations in battling with COVID-19, using pre-analyzed molecular
and chemical data to face the pandemic. Informatics in Medicine Unlocked, 21, 100458.
doi: https://doi.org/10.1016/j.imu.2020.100458

Kifle, Z., & Enyew, E. (2020). Evaluation of In Vivo Antidiabetic, In Vitro a-Amylase
Inhibitory, and In Vitro Antioxidant Activity of Leaves Crude Extract and Solvent

AIMAP V6 N3 2020 107



Arabian Journal of Medicinal & Aromatic Plants ~wz-  Potential use of Eastern Ethiopia medicinal plants

Fractions of Bersama abyssinica Fresen (Melianthaceae). Journal of Evidence-Based
Integrative Medicine, 25, 2515690X2093582. doi: 10.1177/2515690X20935827

Kishore Dubey, N., Tiwari, T. N., Mandin, D., Andriamboavonjy, H., & Chaumont, J.-P.
(2000). Antifungal properties of Ocimum gratissimum essential oil (ethyl cinnamate
chemotype). Fitoterapia, 71(5), 567-569. doi: https://doi.org/10.1016/S0367-326X(00)00206-9

Ledford, H. (2020). Coronavirus breakthrough: dexamethasone is first drug shown to save
lives. Nature, 582(7813), 469-469.

Lin, S., Liu, M.-t., Wang, S.-j., Shuai, L., Yang, Y.-c., & Shi, J.-g. (2008). Coumarins from
branch of Fraxinus sieboldiana and their antioxidative activity. Zhongguo Zhong yao za zhi
= Zhongguo zhongyao zazhi = China journal of Chinese materia medica, 33, 1708-1710.

Liu, J., Wang, Z.-T., & Ji, L.-L. (2007). In Vivo and In Vitro Anti-inflammatory Activities of
Neoandrographolide. The American Journal of Chinese Medicine, 35(02), 317-328. doi:
10.1142/50192415x07004849

Liu, N. Q., Van der Kooy, F., & Verpoorte, R. (2009). Artemisia afra: A potential flagship for
African medicinal plants? South African Journal of Botany, 75(2), 185-195. doi:
https://doi.org/10.1016/j.sajb.2008.11.001

Machumi, F., Zhang, J., Midiwo, J., Jacob, M., Khan, S. I., Tekwani, B., . . . llias, M. (2013).
Antiparasitic and Antimicrobial Constituents from Terminalia brownii. Planta Medica, 79.
doi: 10.1055/s-0033-1348703

Maghrani, M., Zeggwagh, N.-A., Michel, J.-B., & Eddouks, M. (2005). Antihypertensive effect
of Lepidium sativum L. in spontaneously hypertensive rats. Journal of
Ethnopharmacology, 100(1), 193-197. doi: https://doi.org/10.1016/j.jep.2005.02.024

Mahmoudzadeh-Sagheb, H., Heidari, Z., Bokaeian, M., & Moudi, B. (2010). Antidiabetic
effects of <i>Eucalyptus globulus</i> on pancreatic islets: a stereological study. Folia
Morphologica, 69(2), 112-118.

Majeed, A., Muhammad, Z., Ahmad, H., Rehmanullah, Hayat, S. S. S., Inayat, N., & Siyyar, S.
(2020). Nigella sativa L.: Uses in traditional and contemporary medicines — An overview.
Acta Ecologica Sinica. doi: https://doi.org/10.1016/j.chnaes.2020.02.001

Makhafola, T. J., Samuel, B. B., Elgorashi, E. E., & Eloff, J. N. (2012). Ochnaflavone and

Ochnaflavone 7-O-Methyl Ether two Antibacterial Biflavonoids from Ochna pretoriensis
AIMAP V6 N3 2020 108



Arabian Journal of Medicinal & Aromatic Plants ~wvzr  Potential use of Eastern Ethiopia medicinal plants

(Ochnaceae). Natural Product Communications, 7(12), 1934578X1200701216. doi:
10.1177/1934578x1200701216

Makonnen, E., Debella, A., Zerihun, L., Abebe, D., & Teka, F. (2003). Antipyretic properties
of the aqueous and ethanol extracts of the leaves of Ocimum suave and Ocimum
lamiifolium in  mice. Journal of Ethnopharmacology, 88(1), 85-91. doi:
https://doi.org/10.1016/S0378-8741(03)00175-2

Makonnen, E., & Urga, K. (2012). Invivo Antimalarial Activity of Dodonaea Angustifolia Seed
Extracts Against Plasmodium Berghei in Mice Model. Momona Ethiopian Journal of
Science, 4, 47. doi: 10.4314/mejs.v4il1.74056

Mao, Q. Q., Xu, X. Y., Cao, S. Y., & Gan, R. Y. (2019). Bioactive Compounds and
Bioactivities of Ginger (Zingiber officinale Roscoe). 8(6). doi: 10.3390/foods8060185

MARTINS, W. B., RODRIGUES, S. A., SILVA, H. K., DANTAS, C. G., JUNIOR, W. D. L.,
FILHO, L. X., ... GOMES, M. Z. (2016). Neuroprotective effect of Portulaca oleracea
extracts against 6-hydroxydopamine-induced lesion of dopaminergic neurons. Anais da
Academia Brasileira de Ciéncias, 88, 1439-1450.

Matata, D. Z., Moshi, M. J., Machumi, F., Ngassapa, O. D., Swanepoel, B., Oosthuizen, K., . . .
van de Venter, M. (2020). Isolation of a new cytotoxic compound, 3-((Z)-heptadec-14-
enyl) benzene - 1-ol from Rhus natalensis root extract. Phytochemistry Letters, 36, 120-
126. doi: https://doi.org/10.1016/j.phytol.2020.01.024

Mehmood, M. H., Rehman, A., Rehman, N.-u., & Gilani, A.-H. (2013). Studies on Prokinetic,
Laxative and Spasmodic Activities of Phyllanthus emblica in Experimental Animals.
Phytotherapy Research, 27(7), 1054-1060. doi: https://doi.org/10.1002/ptr.4821

Mengesha, G. (2016). Ethnobotanical survey of medicinal plants used in treating human and
livestock health problems in Mandura Woreda of Benishangul Gumuz, Ethiopia.

Mengistu, M., Kebede, D., Oncho, D., Abebe, A., & Alemnie, D. (2019). Status and utilization
of medicinal and aromatic plants in Eastern Hararghe, Ethiopia. Cogent Food &
Agriculture. doi: 10.1080/23311932.2019.1701349

Mesfin, A., Giday, M., Animut, A., & Teklehaymanot, T. (2012). Ethnobotanical study of

antimalarial plants in Shinile District, Somali Region, Ethiopia, and in vivo evaluation of

AIMAP V6 N3 2020 109



Arabian Journal of Medicinal & Aromatic Plants ~wz-  Potential use of Eastern Ethiopia medicinal plants

selected ones against Plasmodium berghei. Journal of Ethnopharmacology, 139(1), 221-
227. doi: https://doi.org/10.1016/j.jep.2011.11.006

Mesfin, F., Demissew, S., & Teklehaymanot, T. (2009). An ethnobotanical study of medicinal
Plants in Wonago Woreda, SNNPR, Ethiopia. Journal of Ethnobiology and
Ethnomedicine, 5, 28. doi: 10.1186/1746-4269-5-28

Mesfin, F., Seta, T., & Assefa, A. (2014). An Ethnobotanical Study of Medicinal Plants in
Amaro Woreda, Ethiopia. Ethnobotany Research and Applications, 12, 341-354. doi:
10.17348/era.12.0.341-354

Moges, Y. (2020). Ethiopian Common Medicinal Plants: Their Parts and Uses in Traditional
Medicine - Ecology and Quality Control.

More, G., Lall, N., Hussein, A., & Tshikalange, T. E. (2012). Antimicrobial Constituents of
Artemisia afra Jacq. ex Willd. against Periodontal Pathogens. Evidence-based
complementary and alternative medicine : eCAM, 2012, 252758-252758. doi:
10.1155/2012/252758

Moustafa, M., & Alrumman, S. (2015). First report about pharmaceutical properties and
phytochemicals analysis of Rosa abyssinica R. Br. ex Lindl. (Rosaceae). 28, 2009-2017.

Muhammad, I., Shamshad, K., Nazakat Hussain, M., & Zhiyong, Z. (2020). Effect of the
Phytochemical Agents Against the SARS-CoV and Some of them Selected for Application
to COVID-19: A Mini-Review. Current Pharmaceutical Biotechnology, 21, 1-7. doi:
http://dx.doi.org/10.2174/1389201021666200703201458

Mukherjee, P. (2019). Antiviral Evaluation of Herbal Drugs (pp. 599-628).

Mulualem, G. (2017). Ethnobotanical 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, 11, 171-187. doi:
10.5897/JMPR2016.6292

Mworia, J., Kibiti, C., Ngeranwa, J., & Ngugi, M. (2020). Analgesic potential of
dichloromethane leaf extracts of Eucalyptus globulus (Labill) and Senna didymobotrya
(Fresenius) in  mice models. Journal of Herbmed Pharmacology. doi:
10.34172/jhp.2020.49

AIMAP V6 N3 2020 110


http://dx.doi.org/10.2174/1389201021666200703201458

Arabian Journal of Medicinal & Aromatic Plants ~wz-  Potential use of Eastern Ethiopia medicinal plants

Nahar, K., Kabir, F., Islam, P., Rahman, M. M., Al Mamun, M. A,, Faruk, M., . . . Alam, M. A.
(2018). Cardioprotective effect of Amaranthus tricolor extract in isoprenaline induced
myocardial damage in ovariectomized rats. Biomedicine & Pharmacotherapy, 103, 1154-
1162. doi: https://doi.org/10.1016/j.biopha.2018.04.151

Nasir, M., Tafess, K., & Abate, D. (2015). Antimicrobial potential of the Ethiopian Thymus
schimperi essential oil in comparison with others against certain fungal and bacterial
species. BMC Complementary and Alternative Medicine, 15(1), 260. doi: 10.1186/s12906-
015-0784-3

Nath, L. R., Manjunath, K. P., Savadi, R. V., & Akki, K. S. (2010). Anti-inflammatory activity
of mirabilis jalapa linn. Leaves. Journal of basic and clinical pharmacy, 1(2), 93-96.

Ojewole, J. (2006). Analgesic, antiinflammatory and hypoglycaemic effects of ethanol extract
of Zingiber officinale (Roscoe) rhizomes (Zingiberaceae) in mice and rats. Phytother Res,
20, 764-772. doi: 10.1002/ptr.1952

Olabinri, B., Adebisi, J., Odesomi, O., Olabinri, P., & Gbadebo, A. (2009). Experimental
classification of the antioxidant capacity of the leaf, stem and root barks of Magnifera
indica and Azadirachta indica. African Journal of Biotechnology, 8, 2968-2972.

Omosa, L. K., Amugune, B., Ndunda, B., Milugo, T. K., Heydenreich, M., Yenesew, A., &
Midiwo, J. O. (2014). Antimicrobial flavonoids and diterpenoids from Dodonaea
angustifolia.  South  African  Journal  of  Botany, 91, 58-62.  doi:
https://doi.org/10.1016/j.sajb.2013.11.012

Pendota, S. C., Aderogba, M. A., Moyo, M., McGaw, L. J., Mulaudzi, R. B., & Van Staden, J.
(2017). Antimicrobial, antioxidant and cytotoxicity of isolated compounds from leaves of
Pappea capensis. South African Journal of Botany, 108, 272-277. doi:
https://doi.org/10.1016/j.sajb.2016.10.021

Rajamanickam, V., Rajasekaran, A., Anandarajagopal, K., Sridharan, D., Selvakumar, K., &
Benjamin, S. (2010). Anti-diarrheal activity of Dodonaea viscosa root extracts.
International Journal of Pharma and Bio Sciences, 1.

Runyoro, D., Ngassapa, O., Vagionas, K., Aligiannis, N., Graikou, K., & Chinou, I. (2010).

Chemical composition and antimicrobial activity of the essential oils of four Ocimum

AIMAP V6 N3 2020 111



Arabian Journal of Medicinal & Aromatic Plants ~wz-  Potential use of Eastern Ethiopia medicinal plants

species growing in  Tanzania. Food Chemistry, 119(1), 311-316. doi:
https://doi.org/10.1016/j.foodchem.2009.06.028

S, T., Asres, K., & Gebre-Mariam, T. (2003). In vitro Antimicrobial Activity of Some Selected
Topically Applied Medicinal Plants of Ethiopia. Ethiop. Pharm. J, 21, 39-46.

Salem, M. M., & Werbovetz, K. A. (2006). Isoflavonoids and Other Compounds from
Psorothamnus arborescens with Antiprotozoal Activities. Journal of Natural Products,
69(1), 43-49. doi: 10.1021/np0502600

Sharangi, A. B. (2009). Medicinal and therapeutic potentialities of tea (Camellia sinensis L.) —
A review. Food Research International, 42(5), 529-535. doi:
https://doi.org/10.1016/j.foodres.2009.01.007

Singh, P., Gupta, E., Mishra, N., & Mishra, P. (2020). Shikimic acid as intermediary model for
the production of drugs effective against influenza virus (pp. 245-256).

Sintayehu, B., Kakoti, B., kataki, M., Gebrelibanos, M., Periyasamy, G., Aynalem, A., . . .
Asres, K. (2017). Hepatoprotective, antixidant and anticancer activities of Terminalia
brownii  Fresen leaf extract. Ethiopian Pharmaceutical Journal, 33. doi:
10.4314/epj.v33il.3

Speroni, E., Cervellati, R., Innocenti, G., Costa, S., Guerra, M. C., Dall’ Acqua, S., & Govoni,
P. (2005). Anti-inflammatory, anti-nociceptive and antioxidant activities of Balanites
aegyptiaca (L.) Delile. Journal of Ethnopharmacology, 98(1), 117-125. doi:
https://doi.org/10.1016/j.jep.2005.01.007

Suleman, S., Beyene Tufa, T., Kebebe, D., Belew, S., Mekonnen, Y., Gashe, F., . . . De
Spiegeleer, B. (2018). Treatment of malaria and related symptoms using traditional herbal
medicine in Ethiopia. Journal of Ethnopharmacology, 213, 262-279. doi:
https://doi.org/10.1016/j.jep.2017.10.034

Szychowski, K. A., Binduga, U. E., Rybczynska-Tkaczyk, K., Leja, M. L., & Gminski, J.
(2018). Cytotoxic effects of two extracts from garlic (Allium sativum L.) cultivars on the
human squamous carcinoma cell line SCC-15. Saudi Journal of Biological Sciences, 25(8),
1703-1712. doi: https://doi.org/10.1016/j.sjbs.2016.10.005

Tahir ul Qamar, M., Algahtani, S. M., Alamri, M. A., & Chen, L.-L. (2020). Structural basis of

SARS-CoV-2 3CLpro and anti-COVID-19 drug discovery from medicinal plants. Journal
AIMAP V6 N3 2020 112



Arabian Journal of Medicinal & Aromatic Plants ~wz-  Potential use of Eastern Ethiopia medicinal plants

of Pharmaceutical Analysis, 10(4), 313-319. doi:
https://doi.org/10.1016/j.jpha.2020.03.009

Tarik, A. (2020). Moroccan traditional treatment for fever and influenza, similar to symptoms
of coronavirus COVID-19 disease: Mini Review. 2, 1-3. doi: 10.5281/zen0d0.3908529

Tefera, B., & Kim, Y.-D. (2019). Ethnobotanical study of medicinal plants in the Hawassa
Zuria District, Sidama zone, Southern Ethiopia. Journal of Ethnobiology and
Ethnomedicine, 15. doi: 10.1186/s13002-019-0302-7

Teferi, M. Y., Abdulwuhab, M., & Yesuf, J. S. (2019). Evaluation of In Vivo Antidiarrheal
Activity of 80% Methanolic Leaf Extract of Osyris quadripartita Decne (Santalaceae) in
Swiss Albino Mice. Journal of Evidence-Based Integrative Medicine, 24,
2515690X19833340-12515690X19833340. doi: 10.1177/2515690X19833340

Teffo, L. S., Aderogba, M. A., & Eloff, J. N. (2010). Antibacterial and antioxidant activities of
four kaempferol methyl ethers isolated from Dodonaea viscosa Jacq. var. angustifolia leaf
extracts. South  African  Journal of Botany, 76(1), 25-29. doi:
https://doi.org/10.1016/j.sajb.2009.06.010

Teka, A., Asfaw, Z., Demissew, S., & Van Damme, P. (2020). Traditional medicinal plant use
of indigenous communities in Gurage Zone, Ethiopia. Ethnobotany Research and
Applications, 19. doi: 10.32859/era.19.41.1-31

Teklehaymanot, T. (2009). Ethnobotanical study of knowledge and medicinal plants use by the
people in Dek Island in Ethiopia. Journal of Ethnopharmacology, 124(1), 69-78. doi:
https://doi.org/10.1016/j.jep.2009.04.005

Teklehaymanot, T., Giday, M., Medhin, G., & Mekonnen, Y. (2007). Knowledge and use of
medicinal plants by people around Debre Libanos monastery in Ethiopia. Journal of
Ethnopharmacology, 111(2), 271-283. doi: https://doi.org/10.1016/j.jep.2006.11.019

Toma, A., Deyno, S., Fikru, A., Eyado, A., & Beale, A. (2015). In vivo antiplasmodial and
toxicological effect of crude ethanol extract of Echinops kebericho traditionally used in
treatment of malaria in Ethiopia. Malaria Journal, 14(1), 196. doi: 10.1186/s12936-015-0716-1

Tsegay, B., & Mazengia, E. (2019). Diversity of medicinal plants used to treat human ailments

in rural Bahir Dar, Ethiopia.

AIMAP V6 N3 2020 113



Arabian Journal of Medicinal & Aromatic Plants ~wvzr  Potential use of Eastern Ethiopia medicinal plants

Tsegyie, Y., & Mohammed, O. (2020). Severe Acute Respiratory Syndrome-Coronavirus-2
(SARS-COV-2) Inhibition and Other Antiviral Effects of Ethiopian Medicinal Plants and
Their Compounds. 4. doi: 10.36648/2469-6692.6.2.4

Ueda-Nakamura, T., Mendonga-Filho, R. R., Morgado-Diaz, J. A., Korehisa Maza, P., Prado
Dias Filho, B., Aparicio Garcia Cortez, D., . . . Nakamura, C. V. (2006). Antileishmanial
activity of Eugenol-rich essential oil from Ocimum gratissimum. Parasitology
International, 55(2), 99-105. doi: https://doi.org/10.1016/j.parint.2005.10.006

Van Vuuren, S. F., & Viljoen, A. M. (2006). The in vitro antimicrobial activity of toothbrush
sticks used in Ethiopia. South African Journal of Botany, 72(4), 646-648. doi:
https://doi.org/10.1016/j.sajb.2006.03.009

Vratnica, B., Djakov, T., Sukovic, D., & Damjanovic, J. (2011). Antimicrobial Effect of
Essential Oil Isolated from Eucalyptus globulus Labill. from Montenegro. Czech Journal
of Food Sciences, 29, 277-284. doi: 10.17221/114/2009-CJFS

W, S., & Asres, K. (2008). In Vivo Anti-inflammatory and Antinociceptive Activities of Salvia
nilotica and Rosa abyssinica. Ethiop Pharm J, 26, 75-82. doi: 10.4314/epj.v26i2.43038

Walker, C. I. B., Trevisan, G., Rossato, M. F., Franciscato, C., Pereira, M. E., Ferreira, J., &
Manfron, M. P. (2008). Antinociceptive activity of Mirabilis jalapa in mice. Journal of
Ethnopharmacology, 120(2), 169-175. doi: https://doi.org/10.1016/j.jep.2008.08.002

Wang, Y., Zeng, X., Zhao, Y., Chen, W., & Chen, Y. Z. (2020). The pros and cons of
traditional Chinese medicines in the treatment of COVID-19. Pharmacological Research,
157, 104873. doi: https://doi.org/10.1016/j.phrs.2020.104873

Winekenstadde, D., Angelis, A., Waltenberger, B., Schwaiger, S., Tchoumtchoua, J., Konig, S.,
... Stuppner, H. (2015). Phytochemical Profile of the Aerial Parts of Sedum sediforme and
Anti-inflammatory Activity of Myricitrin. Natural Product Communications, 10(1),
1934578X1501000122. doi: 10.1177/1934578x1501000122

Woldesellassie, M., Eyasu, M., & Kelbessa, U. (2011). In vivo anti-inflammatory activities of
leaf extracts of Ocimum lamiifolium in mice model. Journal of Ethnopharmacology,
134(1), 32-36. doi: https://doi.org/10.1016/j.jep.2010.11.051

AIMAP V6 N3 2020 114



Arabian Journal of Medicinal & Aromatic Plants ~wz-  Potential use of Eastern Ethiopia medicinal plants

Wondimu, T., Asfaw, Z., & Kelbessa, E. (2007). Ethnobotanical study of medicinal plants
around ‘Dheeraa’ town, Arsi Zone, Ethiopia. Journal of Ethnopharmacology, 112(1), 152-
161. doi: https://doi.org/10.1016/j.jep.2007.02.014

Wubetu, M., Abula, T., & Dejenu, G. (2017). Ethnopharmacologic survey of medicinal plants
used to treat human diseases by traditional medical practitioners in Dega Damot district,
Ambhara, Northwestern Ethiopia. BMC Research Notes, 10(1), 157. doi: 10.1186/s13104-
017-2482-3

Yirga, G. (2010). Assessment of Indigenous Knowledge of Medicinal Plants in Central Zone of
Tigray, Northern Ethiopia. African Journal of Plant Science, 4, 6-11.

Yusuf, A. A., Lawal, B., Abubakar, A. N., Berinyuy, E. B., Omonije, Y. O., Umar, S. I, . ..
Alhaji, Y. M. (2018). In-vitro antioxidants, antimicrobial and toxicological evaluation of
Nigerian Zingiber officinale. Clinical Phytoscience, 4(1), 12. doi: 10.1186/s40816-018-0070-2

Zachariah, S. M., Aleykutty, N. A., Viswanad, V., Jacob, S., & Prabhakar, V. (2011). In-vitro
Antioxidant Potential of Methanolic Extracts of Mirabilis jalapa Linn. Free Radicals and
Antioxidants, 1(4), 82-86. doi: https://doi.org/10.5530/ax.2011.4.13

Zhang, D.-h., Wu, K.-l., Zhang, X., Deng, S.-g., & Peng, B. (2020). In silico screening of
Chinese herbal medicines with the potential to directly inhibit 2019 novel coronavirus.
Journal of Integrative Medicine, 18(2), 152-158. doi:
https://doi.org/10.1016/j.joim.2020.02.005

Zhou, B., & Wan, C.-X. (2015). Phenolic constituents from the aerial parts of Glycyrrhiza
inflata and their antibacterial activities. Journal of Asian Natural Products Research,
17(3), 256-261. doi: 10.1080/10286020.2014.966095

Ziani, B. E. C., Carocho, M., Abreu, R. M. V., Bachari, K., Alves, M. J., Calhelha, R. C., . . .
Ferreira, I. C. F. R. (2020). Phenolic profiling, biological activities and in silico studies of
Acacia tortilis (Forssk.) Hayne ssp. raddiana extracts. Food Bioscience, 36, 100616. doi:
https://doi.org/10.1016/j.fbi0.2020.100616

Arabian Journal of Medicinal and Aromatic Plants

www.ajmap.info ISSN 2458-5920

AIMAP V6 N3 2020 115


http://www.ajmap.inf/

