
Severe Acute Respiratory Syndrome-Coronavirus-2 (SARS-COV-2) Inhibition
and Other Antiviral Effects of Ethiopian Medicinal Plants and Their Compounds
Yohannes Tsegyie Wondmkun1* and Ousman Ahmed Mohammed2

1Department of Pharmacology and Clinical Pharmacy, School of Pharmacy, College of Health Sciences, Addis Ababa University, Ethiopia
2College of Health Sciences, Woldia University, Ethiopia
*Corresponding author: Yohannes Tsegyie Wondmkun, Department of Pharmacology and Clinical Pharmacy School of Pharmacy, College of
Health Sciences, Addis Ababa University, Churchill Avenue, Addis Ababa, Ethiopia, E-mail: yonitse2015@gmail.com

Received date: July 18, 2020; Accepted date: July 23, 2020; Published date: July 31, 2020

Citation: Wondmkun YT, Mohammed OA (2020) Severe Acute Respiratory Syndrome-Coronavirus-2 (SARS-COV-2) Inhibition and other Antiviral
Effects of Ethiopian Medicinal Plants and their Compounds. J In Silico In Vitro Pharmacol Vol.6 No.2:4.

Abstract

Since the outbreak of coronavirus disease 19 (COVID-19),
so many people were dying in the world. Treatment
modalities have not been developed yet although
repurposing of different drugs is done swiftly. None of the
repurposed drugs has been approved for treating this
pandemic to date. To this effect, herbal medicines are
getting a lot of attention in many developing countries
since they have a long history of utility to prevent and
treat viral infection. Up on extending this knowledge
several compounds isolated from herbs are on the
pipeline of in silico studies to investigate their inhibitory
effects on COVID-19. Most of them exhibited promising
effects, although in vitro, in vivo, and clinical studies are
needed to substantiate their therapeutic implications.
This review focuses on herbal medicines of Ethiopia and
their compounds potential complementary effects for the
treatment of this disease and other viral infections that
need prompt further investigations. Most of the medicinal
plants and their compounds mentioned herein are
investigated for their anti-COVID-19 activities in different
molecular docking studies.

Keywords: Antiviral; COVID-19; Medicinal herbs; SARS-
COV-2

Abbreviations: ADV: Adenovirus; COVID-19: Coronavirus
Disease 2019; CB1V: Coxsackie B1 Virus; CMV:
Cytomegalovirus; HIV: Human Immunodeficiency Virus;
HSV: Herpes Simplex Virus; PIV: Para-Influenza Virus;
SARS-CoV-2: Severe Acute Respiratory Syndrome
Coronavirus 2; VSV: Vesicular Stomatitis Virus

Introduction
The coronavirus disease 19 (COVID-19) pandemic is

contagious and unique in several aspects and has impacted
health care systems around the world [1]. Since December
2019, the outbreak of COVID-19, which originated from China,
has become a global public health threat [2]. As of May 09,

2020, 4, 029,543 coronavirus cases and 276, 543 deaths were
reported almost from all countries of the world [3]. Based on
the current knowledge, the disease couldn`t be cured by
specific new and already available clinical drugs despite the
presence of continuous efforts to repurpose drugs and identify
potent novel compounds. In the face of all these challenges,
different countries have been reported the use of herbal
medicines in preventing and treating COVID-19, though world
health organization warns the countries on the safety profiles
of the traditional medicines. Traditional chines medicines are
one of the herbal preparations getting a lot of attention
although clinical shreds of evidence are strictly needed to
evaluate the efficacy of these remedies [4].

Besides, Ethiopia is one of the countries endowed with plant
biodiversity that have numerous medicinal values. From the
medicinal herbs available in Ethiopia; Nigella sativum, Allium
sativum, Allium cepa, Brassica junce, Curcuma longa, Zingiber
officinale, Capsicum annum, and Citrus sps are mentioned in
different literature for their antiviral activities [5,6]. Despite
incomplete studies performed so far, the promising efficacy of
N. sativa against Human Immunodeficiency Virus (HIV) can be
explored as an alternative option for the treatment of this
disease after substantiating its full therapeutic efficacy [7].
Quercetin which is isolated from Allium cepa can inhibit RNA
polymerase; thereby affects entry, attachment, and replication
of enterovirus and influenza virus on the host cell. It also alters
the process by which virus affect signalling pathway in the host
cell. On the other hand, organosulfur compounds like ajoene,
diallyltrisulide, and allicin are the main chemicals that impart
antiviral property to A. sativum [6].

Traditional Medicines for COVID-19
Treatment

Moreover, different ethnobotanical and molecular studies
recently revealed that compounds isolated from these herbs
exhibited inhibition of coronavirus infection [8]. In different
Insilco studies, many compounds from these herbs showed
inhibition of SARS-COV-2 main (M) protease, spike (S)
glycoprotein, chymotrypsin-like protease (3CLpro), and
angiotensin converting enzyme-2 (ACE2) receptor. Therefore,
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the main objective of this review is to suggest some insights to
researchers to do further in vitro, in vivo, and clinical
investigations on the compounds isolated from the following

plant species, but not to recommend the communities to use
these traditional medicines for COVID-19 treatment Table 1.

Table 1: SARS-COV-2 inhibition and other antiviral effects of medicinal plants and their compounds.

Sr.
no. Scientific name

Vernacular name
(Amharic)

Isolated compounds with potential anti-
COVID-19 activities

Literatures supporting SARS-
COV-2 inhibition

Other viral infections
treated

1 Allium cepa Key shin kurt

Quercetin epigallocatechin gallate

In silico study showed that
quercetin and epigallocatechin
gallate isolated from this plant
found to be potential inhibitors of
COVID-19 main (M) protease
[9,10]. The latter one has high oral
bioavailability

Enterovirus 71 (EV7,
influenzas virus, and
avian influenza virus
(AI- H9N2) [6,11]

2
Allium sativum L
(tm 15) Nech shinkurt

Allicin diallyltrisulide ajoene apigenin

Essential oils, Allicin,
diallyltrisulideajoene, and apigenin
have strong interactions with the
host receptor of ACE2, and
exhibited M protease inhibition by
70% [12]

Herpes Simplex Virus
(HSV-1 and 2) [13],
Influenza A and B
virus [14], HIV,
Common cold virus,
Coxsackie Bl virus
(CB1V), Infectious
Bronchitis virus,
CytomegaloVirus
(CMV), Dengue virus,
Vesicular Stomatitis
Virus (VSV), Para-
Influenza Virus type 3
(PIV), and vaccinia
virus, [13-22]

3

Aloe
barbadense
miller Eret

Aloenin aloesin aloe-emodin aloin
chrysophanol catechin isoaloresin aloin A Aloenin extracted from this plant

showed a greater binding affinity
for COVID-19 protease (6LU7)
using in silico study [23]

Influenza virus, Avian
Paramyxo Virustype-1
(APMV-1), AI-H5N1,
Newcastle Disease
Virus (NDV), HSV-1
and 2, H1N1, and Egg-
Drop Syndrome Virus
(EDSV) [24,25]

4
Artemesiaannua
L Chigugn Artemisinin

In china Artemesi aannua
ethanolic extract exhibited a
potent inhibitory effect against
SARA-COV [26]. In addition,
according to a study done in
Algeria, artemisinin was found to
be more effective than
hydroxychloroquine against
SARS-COV-2 [27]

Influenza virus,
tobamoviruses, HSV-6,
and HIV [14,28,29]

5
Bambusa
vulgaris Shembeko

 

In chines traditional medicines
preparation “ yinqiao san ” , this
plant is combined with other
plants for the treatment of mild
COVID 19 [30]

Measles virus, HSV-1,
and yellow fever virus
[31,32]

6

Brassica juncea Senafch

Kaempferol glucobrassicin

Glucobrassicin isolated from these
plants showed a greater binding
affinity for SARS-COV-2 6LU7 and
6Y2E proteases [33]. Kaempferol
extracted from Brassica
oleraceavar. italic showed
inhibition of SARS-CoV-2 M
protease (Mpro) and Spike (S)
glycoprotein [10]

Influenza A/H1N1
Virus [34,35]

Brassica
oleraceavar
italic Broccoli

Brassica
oleracea Gomen

7
Camellia
sinensis Shay kitel

 
Epigallocatechin gallate with high
oral bioavailability is also isolated
from Camellia sinensis and
endowed with good binding affinity
for SARS-COV-2 S-glycoprotein
and M Protease [10]

ADV, HBV, HCV,
Influenza Virus, HIV,
Bovine Coronavirus,
Epstein-Barr virus,
EV71, HSV,
Chikungunya Virus
(CHIKV),
Laryngotracheitis Virus
(ILTV) [36, 37]
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8
Capsicum
annum Berbere Apigenin

Apigenin is isolated from this plant
and other species exhibited a
good binding affinity for 6LU7 and
6Y2E proteases in molecular
docking study [33]

HSV-1 and 2,
Poliovirus 1 [38,39]

9
Citrus aurantium
L. Behire lomi

Apigenin ethyl cholate nobiletin tangeretin
chalcone

The study showed that citrus fruit
has many active compounds that
have anti-SARS-CoV-2 effects
[10]

Respiratory Syncytial
Virus (RSV), rotavirus
infection [40,41]

10 Citrus sinensis Birtukan Rhoifolin  ------------

Hepatitis A Virus
(HAV), Rabies virus
and HIV [42,43]

11 Citrus limon Lomi Hesperidin

Computational studies suggest
that hesperidin, a flavonoid
abundant in citrus peel, binding
with the three main cellular
receptors of SARS-CoV-2 virus
can act as prophylaxis and
treatment of COVID-19 [44]

Common cold, HAV,
HCV [14,45]

12 Curcuma longa Erd Curcumin

Curcumin interacts with SARS-
COV2 viral S-glycoprotein and
ACE2 of the human cell
membrane [46]

PIV-3, Feline
Infectious Peritonitis
Virus (FIPV), VSV,
HSV, flock house virus
(FHV), RSV, HIV, HBV,
HCV, and HPV [47-59]

13

Lycopersicones
culentum Timatim

Rhoifolin

Rhoifolin is a compound extracted
from this plants that showed
inhibition of SARS-COV-2 Spike
and M protease [60]  -----------

14

Musa spp.

Muz Rhoifolin

Rhoifolin from this plant species
exhibited SARS-COV-2 3CLpro
inhibition in molecular docking
study [61] Influenza virus [62]

15 Nigella sativa Tikur azmud

Hederagenin nigelledine a-Hederin

Hederagenin is a constituent of N.
sativa and several Cucurbitaceae
vegetables including luffa
cylindrvica and Momordica dioica,
making it again a potentially
useful candidate for SARS-COV-2
treatment [33]. Among the
different compounds isolated from
this plant a-Hederin and
nigelledine also exhibited
promising effects against SARS-
COV-2. Moreover, nigelledine
docked into 6LU7 active site gives
energy complex about which is
close to the energy score given by
chloroquine and better than
energy score given by
hydroxychloroquine and favipiravir
[63]

HIV [7], CMV, Avian
Influenza (H9N2),
Chistosoma Mansoni
Infection, Broad Bean
Mosaic Virus, HCV,
Laryngo Trachiets
Virus (ILTV) [64,65]

16
Ocimumbasilicu
m Bessobila Ursolic acid

Ursolic acid; a compound isolated
from this plant binds with SARS-
COV-2 6LU7 and 6Y2E proteases
and expected to inhibit the activity
of the enzyme and hence restrain
viral replication [33]

HSV-C and B,
Adenoviruses (ADV),
CVB1 and EV71 [66]

17 Olea europea L Woira Oleanolic acid

Oleanolic acid extracted from
Olea europea L is mentioned as
one of the promising compounds
and could serve as potential
candidates for further research
[33]

Viral Haemorrhagic
Septicaemiarhabdo
Virus (VHSV), herpes
mononucleosis,
hepatitis virus,
rotavirus, bovine
rhinovirus, canine
parvovirus, and feline
leukaemia virus
[67,68]

18
Phaseolus
vulgaris Bakela Kaempferol

Flavonoids like Kaempferol Inhibit
SARS-CoV 3CL protease [69]

HIV1, RSV and HSV-1
[70,71]
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19
Phragmitesaustr
alis Ketema  

Phragmites Australis, mint,
Chinese bellflower, and licorice
mixed and boiled together with
1000 ml pure water for about 15
minutes after boiling to get about
600 ml tincture. Each tincture may
be subdivided into three doses
and taken 200 ml orally once,
three times a day for COVID 19
[30]

Bovine Herpes Virus
type 1 (BoHV-1) [72]

20 Piper nigrum Kundo berbere Piperine

Piperine isolated from this plant
exhibited inhibition of
chymotrypsin-like protease of
COVID-19 virus in molecular
docking studies [73] VSV, PIV, CVB3 [74]

21

Prunus

dulcis Lewuz Almond oil

Almond oil in combination with
mulberry leaf, chrysanthemum,
and forsythia is considered as one
of the components of chines
traditional medicines for mild case
COVID 19 treatment [30] HSV-1 and 2 [75,76].

22
Rosmarinus
officinal Tibs kitel Rosmarinic acid

Rosmarinic acid is isolated from
this plant and other species
endowed with a good binding
affinity for 6LU7 and 6Y2E
protease in molecular docking
study [33] RSV-A and B [77]

23

Spinaciaolerace
a Kosta

Kaempferol

Kaempferol isolated from this
plants and other species has low
to good oral bioavailability,
exhibited a better binding affinity
for SARS-CoV-2 Mpro and Spike
(S) glycoprotein [10]  

24
Syzygiumaroma
ticum Kirnfud

Essential oil oleanolic acid

Like Influenza, SARS-COV-2
infection results in “ cytokines
storms”, which are dramatic and
damaging increases in levels of
chemokines and pro-inflammatory
cytokines, often complicated
further by pneumonia. The study
suggests that this plant essential
oil mitigates the “cytokine storm”,
inflammation-based on in vivo,
and in vitro studies [78]. Oleanolic
acid is an integral component of
clove oil and again used
extensively in culinary
preparations reported to inhibit
SARS-CoV-2 M protease [79]

Feline Calicivirus
(FCV), HSV-1 and 2
[80]

25

Vitis

vinifera Weyin fire
Resveratrol rhoifolin Resveratrol effectively inhibits

MERS-CoV infection [81]. HSV-1, PIV [82].

26
Withaniasomnif
era Gisewa

Withanolide withanone withaferin A

Withanone from Withania
somnifera inhibits novel
COVID-19 entry by disrupting
interactions between viral S-
Protein receptor binding domain
and host ACE2 receptor [83]

H1N1, HSV 1 and 2,
CHIKV [84]

27
ZingiberOfficinal
e Zinjible

Gingerol shogaol
Gingerol showed potential
inhibition of protease enzymes
[85]

RSV, H5N1, FCV
[86,87]

Conclusion and Prospects
In general, there are several documented in silico and

ethnobotanical studies recently on the above-mentioned
plants on their activity against COVID-19. All these plants
constitute many compounds which have inhibitory effects
against coronavirus through modulating viral proteins function
and host cell surface receptors. Among the compounds

isolated from the aforementioned plants; epigallocatechin
gallate, quercetin, hesperidin, luteolin, rhoifolin, kaempferol,
curcumin, and apigenin showed better inhibitory effects
against SARS-COV-2. Ethiopian herbal medicines are good
candidates for the treatment of different viral infections.
However, further in vitro, in vivo, and clinical investigations of
these plants and compounds isolated from them are needed
to substantiate their effects. We expect fast and continuous
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efforts on traditional medicines to discover drugs and combat
with the COVID-19.

Acknowledgment
The authors wish to acknowledge Addis Ababa University

and Woldia University for providing internet access in
searching different articles related to the topic of interest.

Author Contributions
All authors wrote and reviewed the manuscript and

approved its submission.

Conflict of Interest
The authors declare no competing interests. This

manuscript/data, or parts thereof, has not been submitted for
possible publication to another journal or previously been
published elsewhere.

Funding
Nil.

References
1. Girish T, Sarika C, Arvind C, Bhushan P (2020) Public health

approach of Ayurveda and yoga for COVID-19 prophylaxis. J
Alternat Complement Med 10: 1-5.

2. Zhou P, Yang XL, Shi ZL (2020) A pneumonia outbreak associated
with a new coronavirus of probable bat origin. Nature 579:
270-273.

3. World Health Organization (2020) Coronavirus disease 2019
(COVID-19) situation reports 2020 [cited 2020 May 09].

4. Lin A, Hye WL, Jun YC, Junhua Z, Myeong SL (2020) Herbal
medicine and pattern identification for treating COVID-19: A
rapid review of guidelines. Integr Med Res 9: 100407.

5. Amir R, Muti-ur-Rehman K, Muhammad AA, Aftab AA, Ishtiaq A,
et al. (2017) Anti-avian influenza virus H9N2 activity of aqueous
extracts of Zingiber Officinale (Ginger) and Allium sativum
(Garlic) in chick embryos. Pak J Pharmaceut Sci 30: 1341-1344.

6. Neha S (2019) Efficacy of garlic and onion against virus. Int J Res
Pharmaceut Sci 10: 3578-3586.

7. Ebrahim MY, Najeeb UR, Kald BT, Farooq A, Aman K (2019)
Nigella sativa L. (Black Cumin): A promising natural remedy for
wide range of illnesses. Evid Based Complement Alt Med 2019:
16.

8. Siti K, Hendra K, Rizki A, Suhartati S, Soetjipto S (2020) Potential
inhibitor of COVID-19 main protease (M pro) from several
medicinal plant compounds by molecular docking study.
Preprints 2020: 1-14.

9. Hanan P, Gillad L (2020) Coronavirus (COVID-19), first indication
of efficacy of Gene-eden-vir/novirin in SARS-COV-2 infections.
Int J Antimicrob Agent 55: 105971.

10. Trina ET, Sefren GT, Nurdjannah JN, Fatimawali, Billy JK, et al.
(2020) Potential of plant bioactive compounds as SARS-CoV-2

main protease (M) and Spike (S) glycoprotein inhibitors: A
molecular docking study. Preprints 1-10.

11. Saba A, Zolfaghar R, Mehdi VM (2018) Evaluation of the antiviral
effects of aqueous extracts of red and yellow onions (Allium
Cepa) against avian influenza virus subtype H9N2. Iranian J Vet
Sci Tech 2: 24-27.

12. Bui-Thi PT, Tran TAM, Nguyen TTH, Le TH, Tran TH, et al. (2020)
Investigation into SARS-CoV-2 resistance of compounds in garlic
essential oil. ACS Omega 5: 8312-8320.

13. Weber ND, Andersen DO, North JA, Murray BK, Lawson LD, et al.
(1992) In vitro virucidal effects of Allium sativum (Garlic)
extracts and compounds. Planta Medica 58: 417-423.

14. Worku AM (2019) A review on significant of traditional
medicinal plants for human use in case of Ethiopia. J Plant
Pathol Microbiol 10: 484.

15. Josling P (2001) Preventing the common cold with a garlic
supplement: A double-blind, placeb. Advanc Ther 18: 189-193.

16. Tsai Y, Cole LL, Davis LE, Lockwood SJ, Simmons V, et al. (1985)
Antiviral properties of garlic: In vitro effects on Influenzas B,
herpes simplex and coxsackie viruses. Planta Medica 5: 460-461.

17. Meng Y, Lu D, Guo N, Zhang L, Zhou G (1999) Anti-HCMV effect
of garlic components. Virologica Sinica 38: 147-150.

18. Hall A, Troupin A, Londono R, Colpitts T (2017) Garlic
organosulfur compounds reduce inlammation and oxidative
stress during dengue virus infection. Viruses 9: 159-159.

19. Tsai Y, Cole LL, Davis LE, Lockwood SJ, Simmons V, et al. (1988)
Antiviral properties of onion: in vitro effects on influenzas B,
herpes simplex and coxsackie viruses. Planta Medica 5: 460-461.

20. Weber N, Andersen D, North J, Murray B, Lawson L, et al. (1992)
In vitro virucidal effects of allium sativum (garlic) extract and
compounds. Planta Medica 58: 417-423.

21. Shoji S, Furuishi K, Yanase R, Miyazaka T, Kino M (1993) Ally1
compounds selectively killed human immunodeficiency virus
(type 1)-infected cells. Avicenna J Phytomed 194: 610-621.

22. Shojai TM, Langeroudi AG, Karimi V, BarinA, Sadri N (2016) The
effect of Allium sativum (Garlic) extract on infectious bronchitis
virus in specific pathogen free embryonic egg. Avicenna J
Phytomed 16: 267-458.

23. Mansi P (2020) In silico studies reveal potential antiviral activity
of phytochemicals from medicinal plants for the treatment of
COVID-19 infection. Preprint 1-13.

24. Rocío BA, Reyna CB, Lisseth CM, Guadalupe AT, Pablo SP, et al.
(2019) In vitro evaluation of anthraquinones from Aloe vera
(Aloe barbadensis Miller) roots and several derivatives against
strains of influenza virus. Industr Crops Products 132: 468-475.

25. Howaida IAA, Nagat SAG, Amal ZH, Mounir MES, Nagwa MS
(2012) Antiviral activity of Aloe hijazensis against Some
haemagglutinating virus’s infection and its phytoconstituents.
Archiv Pharmaceut Res 35: 1347-1354.

26. Shi-you L, Cong C, Hai-qing Z, Hai-yan G, Hui W, et al. (2005)
Identification of natural compounds with antiviral activities
against SARS-associated coronavirus. Antivir Res 67: 18-23.

27. Sehailia M, Chemat S (2020) In-silico studies of antimalarial-
agent artemisinin and derivatives portray more potent binding
to Lys353 and Lys31-binding hotspots of SARS-CoV-2 spike
protein than hydroxychloroquine: Potential repurposing of
artenimol for COVID-19. Chem Rxiv. Preprints 1-20.

Journal of In Silico & In Vitro Pharmacology

ISSN 2469-6692 Vol.6 No.2:4

2020

© Copyright iMedPub 5



28. Alessandro SD, Scaccabarozzi D, Signorini L, Perego F, Ilboudo
DP, et al. (2020) The use of antimalarial drugs against viral
infection. Microorganisms 8:85.

29. Abid Ali Khan MM, Jain DC, Bhakuni RS, Mohd Z, Thakur RS
(1991) Occurrence of some antiviral sterols in artemisia annua.
Plant Science 75: 161-165.

30. Xu J, Zhang Y (2020) Traditional Chinese medicine treatment of
COVID-19. Complement Ther Clin Prac 39: 101165.

31. Ojo OO, Oluyege JO, Famurewa O (2009) Antiviral properties of
two Nigerian plants. African J Plant Sci 3: 157-159.

32. Obi RK, Anjorin AA, Oke BO, Salu OB, Adesegun SA, et al. (2016)
Evaluation of the sensitivity of measles virus and herpes simplex
virus-1 to three locally available herbs in Nigeria. Pharmacologia
7: 93-102.

33. Megha H, Sampangi R, Ram V, Shaanker R (2020) Molecular
docking analysis of selected natural products from plants for
inhibition of SARS-CoV-2 main protease. Curr Sci 118: 10.

34. Zhansheng L, Yumei L, Zhiyuan F, Limei Y, Mu Z, et al. (2019)
Natural Sulforaphane from broccoli seeds against influenza a
virus replication in MDCK cells. Nat Pro Commun 2019: 1-8.

35. Lee NK, Lee JH, Lim SM, Lee KA, Kim YB, et al. (2014) Antiviral
activity of subcritical water extract of Brassica juncea against
influenza virus A/H1N1 in nonfat milk. J Dairy Sci 97: 5383-5386.

36. Kawther SZ, Ahmed WM, Sakina NZ (2008) Observations on the
biological effects of black cumin seed (Nigella sativa) and green
tea (Camellia sinensis). Glob Vet 2: 198-204.

37. Muhammad SM, José LM, Azhar A, Azhar R, Raúl V, et al. (2016)
Antiviral effects of green tea (Camellia Sinensis) against
pathogenic viruses in human and animals (A mini-review).
African J Trad Compl Alt Med 13: 176-184.

38. Taghreed AH, Murad AM, Mohamed AD, Saleh A (2017) Antiviral
activities of capsicum annuum ethanolic extract against herpes
simplex virus 1 and 2. Pak J Zool 49: 267-272.

39. Koffi AC, Adjogoua EV, Yao K, Kouassi KC, Yayé YG, et al. (2015)
Cytotoxic and antiviral activity of methanolic, ethanolic and
acetate extracts of six varieties of capsicum. Int J Curr Microbiol
App Sci 4: 76-88.

40. Xu JJ, Wu X, Li MM, Li GQ, Yang YT, et al. (2014) Antiviral activity
of polymethoxylated flavones from “Guangchenpi”, the edible
and medicinal pericarps of citrus reticulata ‘Chachi’. J Agric Food
Chem 62: 2182-2189.

41. Dong-Hyun K, Mie-Jeong S, Eun-Ah B, Myung JH (2000)
Inhibitory effect of herbal medicine on rotavirus infectivity. Biol
Pharmaceut Bullet 23: 356-358.

42. Roberta B, Irene R, Carlo E, Maria G, Maria RC, et al. (2019)
Antiviral activity of essential oils against hepatitis a virus in soft
fruits. Food Environ Virol 5: 1-10.

43. Eman AI, Mohamed AF, Ramadan EM (2018) In vitro
experimental evaluation of antiviral and anticancer potentials of
both orange albedo and grape seed extracts. SL Vacc Vaccinat J
2: 113.

44. Utomo RY, Ikawati M, Meiyanto E (2020) Revealing the potency
of citrus and galangal constituents to halt SARS-CoV-2 infection.
Preprints.

45. Tahir Y, Shazia R, Fazli W, Sidra R, Abdul N, et al. (2018)
Phytochemical profiling and antiviral activity of ajugabracteosa,
ajugaparviflora, berberislycium and citrus lemon against
hepatitis C Virus. Microb Pathogen 118: 154-158.

46. Atala BJ, Namrata K, Vinayak N, Chainy GBN, Jagneshwar D
(2020) Catechin, and Curcumin interact with corona (2019nCoV/
SARS-CoV2) viral S protein and ACE2 of human cell membrane:
insights from Computational study and implication for
intervention. Preprint.

47. Li CJ, Zhang LJ, Dezube BJ, Crumpacker CS, Pardee AB (1993)
Three inhibitors of type 1 human immunodeficiency virus long
terminal repeat-directed gene expression and virus replication.
Proceedings of the National Academy of Sciences of the United
States of America 90: 1839-1842.

48. Barthelemy S, Vergnes L, Moynier M, Guyot D, Labidalle S, et al.
(1988) Curcumin and curcumin derivatives inhibit Tat-mediated
transactivation of type 1 human immunodeficiency virus long
terminal repeat. Res Virol 149: 43-52.

49. Sui Z, Salto R, Li J, Craik C, Ortiz de, et al. (1993) Inhibition of the
HIV-1 and HIV-2 proteases by curcumin and curcumin boron
complexes. Bioorg Med Chem 1: 415-422.

50. Mazumder A, Raghavan K, Weinstein J, Kohn KW, Pommier Y
(1995) Inhibition of human immunodeficiency virus type1
integrase by curcumin. Biochem Pharmacol 49: 1165-1170.

51. Balasubramanian K, Varier RA, Altaf M, Swaminathan V,
Siddappa NB, et al. (2004) Curcumin, a novel p300/CREB-binding
protein-specific inhibitor of acetyltransferase, represses the
acetylation of histone/nonhistone proteins and histone
acetyltransferase-dependent chromatin transcription. J Biol
Chem 279: 51163-51171.

52. James S (1996) Curcumin: clinical trial finds no antiviral effect.
AIDS Treat News 242: 1-2.

53. Chen DY, Shien JH, Tiley L, Chiou SS, Wang SY, et al. (2010)
Curcumin inhibits influenza virus infection and hemagglutination
activity. Food Chem 119: 1346-1351.

54. Zandi K, Ramadan E, Mohammadi K, Tajbakhsh S, Delilami I, et
al. (2010) Evaluation of antiviral activities of curcumin
derivatives against HSV-1 in Vero cell line. Nat Prod Commun 5:
1935-1938.

55. Kutluay SB, Doroghazi J, Roemer ME, Triezenberg SJ (2008)
Curcumin inhibits herpes simplex virus immediate-early gene
expression by a mechanism independent of p300/CBP histone
acetyltransferase activity. Virology 373: 239-247.

56. Bourne KZ, Bourne N, Reising SF, Stanberry LR (1999) Plant
products as topical microbicide candidates: Assessment of in
vitro and in vivo activity against herpes simplex virus type 2.
Antivir Res 42: 219-226.

57. Si X, Wang Y, Wong J, Zhang J, McManus BM, et al. (2007)
Dysregulation of the ubiquitin-proteasome system by curcumin
suppresses coxsackievirus B3 replication. J Virol 81: 3142-3150.

58. Kim HJ, Yoo HS, Kimet JC (2009) Antiviral effect of Curcuma
longa Linn extract against hepatitis B virus replication. J
Ethnopharmacol 124: 189-196.

59. Kim K, Kim KH, Kim HY, Cho HK, Sakamoto N, et al. (2010)
Curcumin inhibits hepatitis C virus replication via suppressing
the Akt-SREBP-1 pathway. FEBS Letters 584: 707-712.

60. Amaresh M, Yamini P, Vishwas T (2020) Natural compounds as
potential inhibitors of novel coronavirus (COVID-19) main
protease: An in silicostudy. Preprint.

61. Leif EP (2020) COVID-19 and flavonoids: In silico molecular
dynamics docking to the active catalytic site of SARS-CoV and
SARS-CoV-2 main protease. Preprint 579: 270-283.

Journal of In Silico & In Vitro Pharmacology

ISSN 2469-6692 Vol.6 No.2:4

2020

6 This article is available from: https://pharmacology.imedpub.com/

https://pharmacology.imedpub.com/


62. Evelyn MC, Steven RK, Maureen L, Auroni G, Emily G, et al.
(2020) A molecularly engineered antiviral banana lectin inhibits
fusion and is efficacious against influenza virus infection in vivo.
PNAS 11: 1-7.

63. Salim B, Noureddine M (2020) Identification of compounds from
nigella sativa as new potential inhibitors of 2019 novel
Coronasvirus (Covid-19): Molecular docking study. Chem Rxiv
Preprints 1-15.

64. Shamim M, Abul KA, Ali AH, Monayem H, Sohel A, et al. (2019)
Review on antiviral effects of Nigella Sativa L. Pharmacol online
2: 47-53.

65. Umar S, Tanveer-Munir M, Subhan S, Azam T, Un-Nisa Q, et al.
(2016) Protective and antiviral activities of Nigella sativa against
avian influenza (H9N2) in turkeys. J Saudi Soc Agri Sci 9: 1-10.

66. Lien-Chai C, Lean-Teik N, Pei-Win C, Win C, Chun-Ching L (2005)
Antiviral activities of extracts and selected pure constituents of
Ocimum basilicum. Clin Experimt Pharmacol Physiol 32:
811-816.

67. Vicente M, Nuria C, Laura PF, Vicente M, Luis P, et al. (2005) The
olive leaf extract exhibits antiviral activity against viral
haemorrhagic septicaemiarhabdo virus (VHSV). Antivir Res 66:
129-136.

68. Syed HO (2010) Oleuropein in olive and its pharmacological
effects. Scientia Pharmaceut 78: 133-154.

69. Jo S, Kim S, Shin DH, Kim MS (2020) Inhibition of SARS-CoV 3CL
protease by flavonoids. J Enz Inhib Med Chem 35: 145-151.

70. Heny E, Junko A, Ayu Sekarani DP, Firzan N, Akiko S, et al. (2017)
Protective effects of Phaseolus vulgarislectin against viral
infection in Drosophila. Drug Discov Ther 11: 329-335.

71. Rand RH, Ahmed SA, Farid AJ (2015) Novel antiviral activity of
mung bean sprouts against respiratory syncytial virus and
herpes simplex virus -1: An in vitro study on virally infected Vero
and MRC-5 cell lines. BMC Complement Alt Med 15: 179.

72. Zhu L, Zhang D, Yuan C, Ding X, Shang Y, et al. (2017) Anti-
inflammatory and antiviral effects of water-soluble crude extract
from phragmitisaustralis in vitro. Pak J Pharma Sci 30:
1357-1362.

73. Ratish CM, Rosy K, Shivani Y, Jaya PY (2020) Antiviral potential of
phyto ligands against chymotrypsin-like protease of COVID 19
virus using molecular docking studies: An optimistic approach.
Preprint.

74. Priya NC, Saravana-Kumari P (2017) Antiviral activities and
cytotoxicity assay of seed extracts of piper longum and piper
nigrum on human cell lines. Int J Pharma Sci Rev Res 44:
197-202.

75. Maria MP, Giovanna G, Antonella S, Rosamaria P, Maria TS, et al.
(2019) The antimicrobial and antiviral activity of polyphenols
from almond (Prunusdulcis L.) skin. Nuture 11: 2355.

76. Arena A, Bisignano C, Stassi G, Filocamo A, Mandalari G (2015)
Almond skin inhibits HSV-2 rReplication in peripheral blood
mononuclear cells by modulating the cytokine network.
Molecules 20: 8816-8822.

77. Han-Bo S, Myung-Soo CH, Byeol R, Na-Rae L, Hye-In K, et al.
(2013) Antiviral activity of carnosic acid against respiratory
syncytial virus. Vir J 10: 303.

78. Becker S (2017) Essential oils to prevent spread of flu. Tisserand
Institute Edition.

79. Canrong W, Yang L, Yueying Y, Peng Z, Wu Z, et al. (2020) Analysis
of therapeutic targets for SARS-CoV-2 and discovery of potential
drugs by computational methods. Acta Pharma Sin B 10:
766-788.

80. Diego FC, Claudia RF, Wanderley PO (2014) Clove
(Syzygiumaromaticum): A precious spice. Asian Pac J Trop
Biomed 4: 90-96.

81. Lin SC, Ho CT, Chuo WH, Li S, Wang TT, et al. (2017) Effective
inhibition of MERS-CoV infection by resveratrol. BMC Infect Dis
17: 144.

82. Didem DO, Nilüfer O, Berrin Ö, Fatma E (2009) Biological
activities of Vitisvinifera L. leaves. Turkish J Biol 33: 341-348.

83. Rand RH, Ahmed SA, Farid AJ (2015) Novel antiviral activity of
mung bean sprouts against respiratory syncytial virus and
herpes simplex virus -1: An in vitro study on virally infected Vero
and MRC-5 cell lines. BMC Complement Alt Med 15: 179.

84. Abhinav G, Vibhuti A, Ashutosh S, Virendra SB, Durai S (2011)
Non-nucleosidic inhibition of Herpes simplex virus DNA
polymerase: Mechanistic insights into the anti-herpetic mode of
action of herbal drug withaferin A. BMC Bioinform 12: 522.

85. Thirumalaisamy R, Murugan P, Srinivasan P, Arjunan S,
Selvankumar T (2020) Phytochemical 6-Gingerol-A promising
drug of choice for COVID-19. Int J Adv Sci Engg 6: 1482-1489.

86. Jung SC, Kuo CW, Chia FY, Den ES, Lien CC (2013) Fresh ginger
(Zingiber officinale) has anti-viral activity against human
respiratory syncytial virus in human respiratory tract cell lines. J
Ethnopharma 145: 146-151.

87. Neamat HD, Mohamed AE, Shaimaa MS, Raed SM (2019)
Evaluation of antiviral and antioxidant activity of selected herbal
extracts. J High Inst Pub Health 49: 36-40.

 

Journal of In Silico & In Vitro Pharmacology

ISSN 2469-6692 Vol.6 No.2:4

2020

© Copyright iMedPub 7

 1st 


	内容
	Severe Acute Respiratory Syndrome-Coronavirus-2 (SARS-COV-2) Inhibition and Other Antiviral Effects of Ethiopian Medicinal Plants and Their Compounds
	Abstract
	Introduction
	Traditional Medicines for COVID-19 Treatment
	Conclusion and Prospects
	Acknowledgment
	Author Contributions
	Conﬂict of Interest
	Funding
	References


