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Our Dear African Natural Product Researchers 

It gives us a great pleasure to welcome all of you in Egypt to attend the 18
th

 international 

symposium organized by Natural Products Research Network for Eastern and Central 

Africa (NAPRECA) in collaboration with Heliopolis University for Sustainable 

Development and the Egyptian Pharmaceutical Society. 

The theme for this symposium is "Natural Products for the Health and Welfare of 

Africans". 

This is a clear message to direct our attention to the immense natural resources of our 

continent that can be the solutions for many of our problems. This certainly requires 

appropriate vision for developing these resources. Fortunately, we are organizing our 

symposium in a place founded by Dr. Ibrahim Abouleish, a pioneer of Sustainable 

development in Egypt. His vision has shaped the future to many people to unfold their 

individual potential; where mankind is living together in social forms reflecting human 

dignity; and where all economic activity is conducted in accordance with ecological and 

ethical principles. 

We are proud that this symposium attracted many participants from thirteen African 

countries with well-renowned plenary speakers. The presentations in the symposium will 

address many issues on the chemistry and biological activity of natural products. The 

main objective of our symposium is to present the frontiers of natural products research 

and to bring together both young and experienced scientists from African countries with 

eminent scientists to open up possibilities of engaging in meaningful collaborations. 

Please enjoy your stay in our beloved country, Egypt. 

Local Organizing Committee 
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Keynote Address 

 

Phytopharmaceuticals – a contribution to sustainable development 

 

Helmy Abouleish 

Chairman of the Board, Heliopolis University 

COE of ATOS Pharma 

 

Good Health and Well-Being are the third of the the 17 Sustainable Development Goals 

(SDG), published by the United Nations, and closely connected amongst other to goal 1: 

no poverty; goal: 2: Zero Hunger; goal 6: Clean Water and Sanitation, and goal 8: Decent 

Work and Economic Growth.  It is dependent on access to good medical facilities as well 

as affordable medicines and treatments.  The repeated outbreaks of Ebola in central 

Africa have clearly demonstrated that access to medical facilities and treatments needs to 

be concurrent with the trust and understanding of the local population.  Therefore the 

integration of traditional and complementary treatments is pivotal to bridge the gap 

between local knowledge and customs and western style approaches.  

Phytopharmaceuticals can play a significant part in this, as well as providing leads to new 

drugs and treatments.  In their rudimentary form they can also be affordable yet powerful 

treatments for many mild or moderate conditions as well as chronic diseases.  

Furthermore, their development is on the whole significantly less expensive, thus making 

them valuable for research and development in Africa. 
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Based on these premises, a number of phytopharmaceutical treatments have been 

developed for the Egyptian market.  This was closely connected to the aim to develop the 

individual, community and country through education and the establishment of medical 

facilities in rural Sharkya, thus ensuring that they are linked to real needs of the local 

population.  To anchor this approach also in an academic setting, Sekem played a pivotal 

role to support three Egyptian Universities to create a phytopharmaceutical undergraduate 

study programme and to modernize their pharmacy curricula through the DOPSE-Project 

that was funded through the TEMPUS scheme by the European Union.  Thus successful 

examples were set that show how sustainable development and needs based medical 

development can be combinedon an individual and community level by focusing on 

phytopharmaceuticals. 

 

  



                                                                           

 

“Natural Products for the Health and Welfare of Africans” 

 
 

 

COMMUNICATION FROM PROF. BYAMUKAMA ROBERT,  

NAPRECA EXECUTIVE SECRETARY 

 Let me take this opportunity to welcome you at the 18
th
 Natural Products Research Network for 

Eastern and Central Africa (NAPRECA) symposium. In a special way, I welcome guests who are 

not from NAPRECA member countries, Sweden, Germany and others. At the same time, I 

welcome delegates from member countries; Kenya, Rwanda, Tanzania, Zimbabwe, Ethiopia, 

Sudan, Cameroon, DR. Congo, Uganda and Egypt our host. 

NAPRECA has been in existence for 34 years now. I congratulate the initiators of this network 

some who are present here in this meeting. We remember those who have passed on to be with 

the Lord (R. Phillippe-Madagascar, K. Bernard-Uganda and M. Joseph-Tanzania), May the soul 

Rest in Peace. 

Since we have new faces, let me also communicate how NAPRECA is run. NAPRECA is run by 

a board consisting of the chairpersons of the National NAPRECA Chapters. The board is headed 

by the Executive Secretary assisted by the Assistant Secretary and the Programme officer from 

the country holding the office. Membership to NAPRECA is by National chapters of member 

countries led by national committees, put in place by all the members of the National chapter in a 

general assembly of the members. I therefore call upon all natural products scientists present here 

that you should take interest in activities of the national chapters. Members of National chapters 

must meet regularly and have annual general meeting, which can coincide with the major annual 

activity such as a national conference.  

For unclear reasons, some national chapters do not meet and this has led to the death of national 

chapters or inactive chapters. Some chapters depend on one person as a board member and there 

is no national committee. This is unacceptable situation as membership to NAPRECA is by 

national chapters and not individuals. Individual membership is at the National level. The current 

board seating in Cairo where I was elected the Executive Secretary agreed that this must change. 

We need active chapters and death of national chapters means eventually death of NAPRECA. 

We have as of now almost lost three national chapters/countries (Madagascar after the passing of 

Prof. Rasoanaivo Philippe-RIP, Botswana and Cameroon after the chairpersons retired).  The 

secretariat is looking for contacts to revive these chapters.  

My call at this meeting is that let us all be active in NAPRECA activities in member countries 

and ensure that we have active committees and chairpersons and recall those not active in 

NAPRECA activities.  The secretariat will emphasize this in the coming year.  
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We acknowledge the continued financial support from International Science Programme (ISP) of 

Uppsala University to NAPRECA, whom without their support, organization of this symposium 

would be not be possible. We also thank the Heliopolis University to accept to partner with us in 

organization of this symposium. I salute the local organizing committee chaired by Prof. Sameh 

AbouZid for taking up organizing this symposium in a short period after Zimbabwe chapter could 

not host due to the political unrest. 

I wish everybody fruitful deliberations and networking during the three days of the conference. 

 

 

 

Prof. Robert Byamukama 

Executive Secretary, NAPRECA  
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 Plenary 1,  

Phytochemically-Derived Herbal Medicines as a Modern Approach to Traditional 

Use of Medicines:  The Case for Zimbabwe and Beyond 

Stanley Mukanganyama, Winnie Mozirandi, Batanai Moyo, , Rumbidzai Mangoyi, 

Tariro Chitemerere, Penelope Tambama, Santana Mapfunde, Gamuchirai Chinogwenya, 

Marylyn Chingwaru, Mercy Makopa, Chido Bvumbi, Tafadzwa Nyambuya,  Charity 

Shava, Comfort Kanji, Martha Sachikonye, Monica Manyawi, Anesu Kundishora , 

Sharon Chikafa, Ruvimbo Mautsa, Molly Mombeshora, Simbarashe Sithole and Chi 

Godloves Fru, Marc Stevens and Matthias Heydenreich 

1
Department of Biochemistry, University of Zimbabwe, Mt. Pleasant, Harare, Zimbabwe, 

2
Department of Chemistry, University of Yaounde 1, Cameroon, 

3
Stanford University 

School of Medicine, 
4
Universität Potsdam, OT Golm, Institut für Chemie, D-14476 

Potsdam, Germany 

Humans have for centuries been using plants for shade, food and medicine.  Due to their 

medicinal properties plants have been used utilized as a starting material to make most 

the official drugs that are currently in use.  Ethnobotanists, chemists and botanists have 

provided important information about plants that exhibit medicinal properties leading to 

more research in the pharmaceutical industries.  Plants are known to have naturally 

occurring chemicals that are bioactive as they have the ability to interact with 

components of living tissue producing an effect. Plants offer great expectation to 

overcome the problem of clinical drug resistance due to their chemical diversity and their 

substantial role as templates in drug development.  The interest in using plant extracts for 

treatment of microbial infections has increased recently, as conventional antibiotics 

become ineffective.  In Zimbabwe, a number of plants have been used in traditional 

medicine for many years without scientific data to back up their efficacy.  It is important 
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that we get to know how these traditional medicines work so as to determine how 

effective they are and to avoid side effects or toxic effects to patients when they are taken 

singly or together with conventional drugs.  Studies have been carried out with the aim of 

validating, improving and optimizing the use of indigenous medicinal plants so as to 

improve the wellness of the society. It is important to carry out these studies as seasonal 

availability and geographical spatial availability differences might result in variable 

efficacy. We are getting information about the uses of traditional medicines and herbal 

medicines from the literature and from ordinary Zimbabweans who use them.  We collect 

the plants and determine if the active chemical agents in them actually kill parasites, 

bacteria and other disease causing organisms in vitro.  We isolate the phytochemicals and 

test them singly or together with drugs that are known to kill disease-causing organisms.  

We have been able to isolate variety of plant-derived chemicals, fractions and extracts 

with many antimicrobial and uninfected properties.  Extracts and pure compounds have 

been isolated from Combretum species, Parinari curatellifolia, Vernonia adoensis, 

Syzigium species, and Triumfetta welwitchii.  A modern approach to traditional use of 

these plants is being developed with the formulation and characterization of antimicrobial 

creams and ointments particularly for topical uses.   The rate of skin infections due to 

bacterial and fungal pathogens is on the increase.  Therefore, we should be able to 

formulate our own indigenous topical antimicrobial medicines that would have passed the 

laboratory tests and that can be affordable to the population in Zimbabwe and the people 

at large. 

Keywords: Phytochemicals, herbal medicines, validation, formulations, antimicrobial, in 

vitro tests. 
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 Plenary 2,  

Rotenoids from East African Plants–Structure, Stereochemistry and Biological 

Activity 

 

Abiy Yenesew,
1
 T. Deyou,

1
 M. Heydenreich,

2
 A. Koch,

2
 C.M. Bosire, C.M., J. Kabaru,

3
. 

S. Derese,1 J.O. Midiwo,
1
 M. Erdélyi

4 
 

1
 Department of Chemistry, University of Nairobi, P. O. Box 30197-00100, Nairobi, 

Kenya;  

2 
School of Biological Sciences, University of Nairobi, P. O. Box 30197-00100, Nairobi, 

Kenya;  

3
 Institut für Chemie, Universität Potsdam, Karl-Liebknecht-Str. 24-25, D-14476, 

Potsdam, Germany;  

4
 Department of Chemistry and Molecular Biology, University of Gothenburg, SE-40530, 

Gothenburg, Sweden.  

 

Rotenoids are biogenetically advanced isoflavonoid derivatives having at least four fused 

rings. These compounds mainly occur in some genera of the family Leguminosae such as 

Derris, Lonchocarpus, Millettia and Tephrosia. The insecticidal activities of rotenoids, 

especially of rotenone are well documented. In fact some Derris and Lonchocarpus 

species are cultivated as commercial sources of insecticidal rotenoids. Recently, the 

antimicrobial, antiplasmodial and anticancer properties of rotenoids have been published. 

Particularly the anticancer activity of rotenoids has gained much interest. The biological 

activities are dependent on the nature of substituents and position of substituents and 

configuration at the stereocentres. Thus the proper characterization of such compounds 

including sterostructures is very important.  
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Over the years we have isolated and characterized a number of rotenoid derivatives, some 

of which having unique structures (e.g. usararotenoid A). In this presentation the 

structure, stereochemistry and biological activities of rotenoids from East African plants 

will be presented.  

 

References  
Yenesew et al. (2005). Phytochemistry, 67, 988-991  

Bosire et al (2014). Journal of Asia-Pacific Entomology 17, 531-535  

Deyou et al (2015). Journal of Natural Products. 78 , pp 2932–2939 
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 Plenary 3,  

Chasing enzymes and genes of plant specialised metabolism: plant in vitro-cultures 

as a pot of gold* 

*modified citation from [1] 

Maike Petersen 

Institute for Pharmaceutical Biology and Biotechnology, Philipps-Universität Marburg, 

Robert-Koch-Str. 4, D-35037 Marburg, Germany 

 

In 1991, plant in vitro-cultures were proclaimed as useful systems to investigate plant 

specialised metabolism and to produce specialised compounds for medicinal uses [1]. In 

our laboratory we are using plant in vitro-cultures to elucidate certain biosynthetic 

pathways leading to phenolic compounds, namely hydroxycinnamic acid esters (e.g. 

rosmarinic acid, cimicifugic acids), lignans (e.g. podophyllotoxin and its derivatives) or 

flavanonollignans (e.g. silibin, isosilibin). The lecture will first give an introduction into 

plant in vitro-cultures, their establishment as well as their advantages and disadvantages 

for research into plant specialised metabolism and will exemplify certain aspects of our 

biochemical and molecular investigations of biosynthetic pathways leading to phenolic 

compounds.  

Podophyllotoxin and its derivatives are aryltetralin lignans formed from two moieties of 

coniferyl alcohol. Podophyllotoxin is used as a precursor that is modified semi-

synthetically to the topoisomerase II inhibitors etoposide, teniposide and etopophos
®
 used 

in cancer therapy. Podophyllotoxin and 6-methoxypodophyllotoxin are accumulated in 

plants and in in vitro-cultures of several Linum species (Linaceae), e.g. L. flavum, L. 

album or L. nodiflorum [2]. Early biosynthetic steps from coniferyl alcohol to 
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matairesinol have been fully described. The more specific biosynthetic steps leading to 

aryltetralins have been proposed, but also might differ between different plant species [3]. 

Specific enzymes catalysing the hydroxylation of deoxypodophyllotoxin to β-peltatin and 

the following methylation to β-peltatin-A methyl ether as well as the final glucosylation 

steps preparing the lignans for vacuolar storage will be demonstrated. 

Rosmarinic acid (RA), an ester of caffeic acid and 3,4-dihydroxyphenyllactic acid, has 

been under investigation in our laboratory since 1986. In is a well-known 

pharmaceutically active compound of plant species of the families Lamiaceae and 

Boraginaceae. However, it is much more wide-spread in the plant kingdom even down to 

ferns (Blechnum spec.) or hornworts [4]. The biosynthesis starts from the aromatic amino 

acids L-phenylalanine and L-tyrosine being the precursors for 4-coumaroyl-CoA and 4-

hydroxyphenyllactic acid which are then esterified by rosmarinic acid synthase (RAS) 

and hydroxylated to RA [5]. RAS as the specific enzyme of RA biosynthesis belongs to 

the family of BAHD acyltransferases as also e.g. hydroxycinnamoyl-CoA:quinate 

hydroxycinnamoyltransferase involved in the formation of chlorogenic acid or 

cimicifugic acid synthase as specific enzyme of fukinolic and cimicifugic acid 

biosynthesis [6,7]. Hydroxycinnamoyltransferases involved in the biosyntheses of 

different hydroxycinnamic acid esters and amides are closely related. The same is true for 

hydroxylases of the CYP98 family that introduce the 3,4-dihydroxy substitution pattern 

into the aromatic rings of phenylpropanoid derivatives. The evolutionary relationships of 

these enzymes as well as their impact on the plants’ conquest of the land are currently 

under investigation [8]. 

 

References 

[1] Zenk MH (1991) Chasing the enzymes of plant secondary metabolism: plant cell 

cultures as a pot of gold. Phytochemistry 30:3861-3863 
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[2] Empt U, Alfermann AW, Pras N, Petersen M (2000) The use of plant cell cultures for 

the production of podophyllotoxin and related lignans. J Appl Bot 74:145-150 

[3] Malik S, Bíba O, Grúz J, Arroo RRJ, Strnad M (2014) Biotechnological approaches 

for producing aryltetralin lignans from Linum species. Phytochem Rev 13:893-913 

[4] Petersen M (2013) Rosmarinic acid: new aspects. Phytochem Rev 12:207-227 

[5] Petersen M, Häusler E, Karwatzki B, Meinhard J (1993) Proposed biosynthetic 

pathway for rosmarinic acid in cell cultures of Coleus blumei Benth. Planta 189:10-14 

[6] Petersen M (2016) Hydroxycinnamoyltransferases in plant metabolism. Phytochem 

Rev 15:699-727 

[7] Werner V, Petersen M (2019) A BAHD hydroxycinnamoyltransferase from Actaea 

racemosa catalyses the formation of fukinolic and cimicifugic acids. Planta 250:475-

485 

[8] Petersen M, Abdullah Y, Benner J, Eberle D, Gehlen K, Hücherig S, Janiak V, Kim 

KH, Sander M, Weitzel C, Wolters S (2009) Evolution of rosmarinic acid 

biosynthesis. Phytochemistry 70:1663-1679 
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 Plenary 4,  

Natural Products from the Lab Bench to the Public 

Ermias Dagne 

 Emeritus Professor of Chemistry Department of Chemistry Addis Ababa University, 

Miazia 27 Sq,PO Box 30270, Addis Ababa Ethiopia and   Manager Ariti Herbal 

Websites: www.alnapnetwork.com and www.aritidatabase.com  

 

INTRODUCTION: The use of plants and animal products as medicine and for a wide 

array of other uses is deeply entrenched into the life, culture and religions of the African 

people. It is therefore imperative that efforts should be made to unravel the rational and 

scientific basis of these natural products. We have investigated over the years several 

plant species and succeeded not only in shading light on the rationale of their traditional 

uses but also by discovering highly interesting, known as well as novel and unique 

compounds. The selection of the plants that we investigated depends mainly on 

traditional uses and leads from biological screening.  Highlights of our work will be 

presented at the NAPRECA 18
TH

 Symposium through plenary lecture, posters and 

exhibits of products.  

 

 Kniphofia: A colorful traditional medicine of Ethiopia that we initially 

investigated has been a hot topic of several research groups in Kenya, Botswana 

and Germany. The first key paper on this topic came in 1984 from our research 

group (E. Dagne and W. Steglich, Knipholone: a unique anthraquinone from 

Kniphofia foliosa, Phytochemistry, 23, 1729, 1984).This was followed by  

fascinating discoveries by other research groups  of coupled anthraquinones some 

of which  exhibited activities against different  cancer cell lines. 

 

http://www.alnapnetwork.com/
http://www.aritidatabase.com/
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 Aloe: This genus with about 360 species is a truly African plant. Nowhere else in 

the world does one find so many fascinating Aloe species. The most famous being 

the cosmopolitan Aloe vera, with its gel used in the lucrative cosmetics industry 

for formulation of hair and skin care products. Besides our chemical contribution, 

we have succeeded in propagating A. vera and the endemic Aloe pulcherima by 

tissue culture. 

 

 Myrrh and frankincense:  The gums and resins of these unique natural products 

of Eastern Africa are used in traditional African and Chinese medicines for aroma 

therapy and for the treatment of cancer and infectious diseases.  We discovered 

and marketed a unique product that we named Fra-Myr by hydro-distillation of 

myrrh combined with frankincense. This combination resulted in an essential oil 

that is rich in the common frankincense monoterpenes and the less known and 

volatile sesquiterpenes of myrrh.    

 

 Black seed:   Black cumin (Nigella sativa), “habesuda” Arabic and Tiqur Azmud 

(Amharic), is cultivated on large scale in Ethiopia, where it is among the most 

important export items of the country. In the Middle East pressed oil from good 

quality black seed from Ethiopia is held in greatest esteem. This author presses 

and markets Black Seed Oil. The level of the unstable main active constituent, 

thymoquinone (TQ) is monitored by uv spectroscopy and HPTLC. Main uses:  

bronchial asthma, rheumatism, digestive disturbances, support of the body's 

immune system, allergy, Parkinson’s disease etcepilepsy and cancer.       
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Saturday, Dec 7 

  Session 1: 12:30 – 14:00 

 Hall B108: Chemistry and Biology of Natural Products 

I. Hannington Twinomuhwezi - Antipalsmodial and antioxidant 

flavonoids from Erythrina Burttii 

II. Mariamawit Yonathan - Antihypertensive Activity of Satureja 

Punctata (Benth.) Briq. (Lamiaceae) 

III. Ekram Khalafallah - Phytochemical screening and anti-oxidant 

activity of Ixora coccinea flowers 

IV. Elizabeth Mumbi - An Investigation of antimycobacterial, 

cytotoxicity and phytochemical properties of extracts derived from 

Kenyan medicinal plants 

V. Mohamed Nabil Salem - Potential of ambrosin as a medication for 

Alzheimer’s disease, comparison to curcumin 

VI. Dongmo Jumeta Kevine - Chemcial and pharmacological studies 

of  Dacryodes edulis (Burseraceae) 

VII. Abd El Megeed Abouhuntash - Studies on silymarin products in 

the Egyptian pharmaceutical market 

 

Session 2: 12:30 – 14:00 

 Hall B107: Chemistry & Biology of Natural Products 

I. Maha El Kordofani - Chemical composition of different extracts of 

Acacia mellifera aerial parts from Sudan 

II. Hatil Hashem - Comparison of  chemical composition of n-Hexane 

Extracts of two Eucalyptus Species (E. camaldulensis and E. 

microtheca) leaves by GC/MS 

III. Angeline A. Ochung' - Analgesics from Lonchocarpus eriocalyx 

Harms 

IV. Sakynah Abdullahi – Isolation of a glycosylated bioflavonoid from 

the leaves of Ziziphus mucronata Willd. (Rhamnaceae)  

V. Hoyam Hashim - GC-MS analysis report about pumpkin fruit 

(Cucurbita maxima, Cucurbitaceae) 

VI. Ibrahim Atiku - Isolation of β-amyrin acetate and (+)-catechin 

from the leaf of Ficus sycomorous L. (Moracaea) 
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VII. Mark Peter - Phytochemical screening, total flavonoid and total 

phenolic content of acetonic extracts of the heartwood of Prosopis 

Julilfora  
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Session 3: 12:30 – 14:00 

 Hall B111: Chemistry & Biology of Natural Products         

I. Leonidah Kerubo Omosa - Cytotoxicity of plumbagin, rapanone 

and 12 other naturally occurring quinones from Kenyan flora 

towards human carcinoma cells 

II. Beatrice N. Irungu  - Antiplasmodial and cytotoxic activities of the 

constituents of Turraea robusta and Turraea nilotica 

III. Joan Munissi - Antitubercular and anticancer properties of the 

constituents of Erythrina schliebenii 

IV. Evans Kenanda Okemwa – Anti-leishmanial activity of some 

surface compounds of Tarchnoanthus campphoratus  

V. Abdirahman Elmi – Rapid screening for the identification of 

natural compounds with antimicrobial and antioxidant activities in 

Indigofera caerulea Rox fruits 

VI. Itmad Awad - Phytochemical investigation and antibacterial 

activity evaluation of two extracts from Avicennia marina (Forsk) 

Verih (Mangrove) Gum 

 

Session 4: 15:15 – 17:00 

 Hall B108: Chemistry of Natural Products         

I. Francis Mulaa - Developing reliable in Silico sequence based 

methods for three dimensional structure of ribosomes for use in 

design of small molecules targeting RNA 

II. Matthias Heydenreich - The role of anisotropic influence on 
1
H 

NMR chemical shifts of cis-and trans-fused rotenoids 

III. Ivan Gumula - Synthesis and characterization of antibacterial 

stilbene derivatives 

IV. Bathelemy Nagmeni – Hemisynthesis and spectroscopic 

characterization of three new chalcone derivatives from Dorstenia 

barteri  

V. Clarence Mgina – Semisynthesis of a Mellein-Type 3,4- 

dihdydroisocoumarin from a cashew nut shell liquid (CNSL) 

VI. Christopher Adaku - Nutraceutical and colorant potential of 

anthocyanins from Ugandan plants 

VII. Idriss Miganeh Waiss – Characterization of flow properties of okra 

seed powders: influence of particle size  
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Session 5: 15:15 – 17:00 

 Hall B107: Ethnobotany & ethnopharmacology         

I. Dominic Byarugada - Diet in Pygmy ethnic group a contraceptive drug 

secret 

II. Catherine Lukhoba - Exploration of new economic uses of Plectranthus 

(Lamiaceae) based on phylogenetic relatedness 

III. Dominic Ochwang’I – Ethnophytochemical and cytoxic anticancer 

potential of medicinal plants used in kakamega country, Kenya  

IV. Mercy Gladys - Medicinal plants used in gynecological procedures in 

Uganda 

V. Savina Asiimwe - The need for evaluation and conservation of nutri- 

medicinal plants of pharmacological importance 

VI. Sekandia Peter – Isolation and identification of compounds from the 

leaves of Secamone africana used locally to treat malaria 

VII. Ikram Mohamed – Synergetic and antagonistic interactions between 

Allium sativum Bulbs extract with and without metformin drug in diabetes 

treatment 

 

Session 6: 15:15 – 17:00 

 Hall B111: Biological effects of medicinal plants 

I. Catherine Kaingu - Antifertility and anti-implantation potential of Croton 

menyharthii and Uvariodendron kirkii extract in female wistar rats 

II. Fatouma Abdoul Latif - Bioactivity, In vitro and in vivo toxicity and 

photochemistry study of Aloe Djiboutiensis  

III. Charles Otieno - Anticonvulsants and cyclooxygenase inhibitory 

compounds from Gymnosporia heterophylla stem bark 

IV. Anywar Godwin - Cytotoxicity of selected medicinal plants species used 

by herbalists in treating people living with HIV/AIDS in Uganda 

V. Mohamed Abakar - Antioxidant activity of selected Sudanese plants 

traditionally used to treat diabetes mellitus 

VI. Samuel Baker - Ulcerogenic potential of Eucalyptus globulus L. 

methanolic leaf extract in Wistar albino rats: Implication for toxicity testing 

of herbal medicines 

VII. W. Feudjou Fouatio - Chemical investigation and evaluation of 

antibacterial properties of a cameroonian medicinal plant: Detarium 

microcarpum Guill. Et Perr (Caesalpinaceae)   
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Saturday, Dec 8 

 

Session 7: 15:15 – 17:00 

 Hall P315: Antimicrobial potential of Natural Products         

I. Jane Namukobe - The potential of medicinal plants from Uganda 

for Bacterial infections: A case for Psorospermum febrifugum and 

Solenostemon latifolius 

II. Raymond Muganga - Microbial test of liquid herbal medicine 

preparations found on Rwandese market 

III. Selline Ooko – The potential use of an indigenous plant 

Phytolacca dodecandra (Endod) to control some infectious 

diseases in lake VICTORIA BASIN, KENYA 

IV. Simbarashe Sithole - Evaluation of the effects of tormentic acid on 

extracellular polysaccharide and DNA production by 

Staphylococcus aureus and Pseudomonas aeruginosa 

V. Sabina Wachira - Bioactivity of six plant extracts and two 

alkaloids from Ricinus communis against malaria vector 

Anopheles gambiae 

VI. Zainab Zakaria - Studying the effect of green synthesized 

nanoparticles on the expression of antibiotic resistance Escherichia 

coli strains 

VII. Patience Tugume - Traditional use of wild edible plants in villages' 

adjacent Mabira Central Forest Reserve Uganda 

 

Session 8: 15:15 – 17:00 

 Hall Physiotherapy 202: Chemistry and biology of natural products     
I. Mouchira Shokry - Prospective visions and potentialities of 

Faculty of Pharmacy Heliopolis University 

II. Ghada Mohamed - Solid phase extraction, GC-MS analysis, 

antimicrobial and antioxidant activity of Datura stramonium fruit 

III. Eihab Omar - Antimicrobial, antioxidant activities and chemical 

analysis of essential oil of Pulicaria Undulate growing in Sudan 
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IV. Dongmo Jumeta Kevine – Chemical and pharmacological studies 

of Dacryodes edulis (Burseraceae) 

V. Stephen S. Nyandoro - Antitubercular and anticancer properties of 

the constituents of Erythrina schliebenii 

VI. Hayam S. Ahmed – Chemical and biological studies on Silybum 

marianum variety albiflorum 

VII. Reda Elbadawy - Study the role of spectrophotometry in chronic 

liver disease as predictor for hepatocellular carcinoma 
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Session Lectures Abstracts 

 

  Session 1: Dec 7 12:30 – 14:00 

 Hall B108: Chemistry and Biology of Natural Products 

o Lecture 1: 

Antiplasmodial and antioxidant flavonoids from Erythrina burttii 

 

Hannington Twinomuhwezi
1
*, Bernard T. Kiremire

2 
(RIP), Abiy Yenesew

3
, Hoseah M. 

Akala
4
, Norman C. Waters

5
 

1
 Department of Chemistry, Kyambogo University, P.O.Box 1 Kyambogo, Uganda  

2
 Department of Chemistry, Makerere University, P.O.Box 7062 Kampala, Uganda  

3
 Department of Chemistry, University of Nairobi, P.O.Box 30197 Nairobi, Kenya  

4
 United States Army Medical Research Unit-Kenya, Walter Reed Project, MRU 64109, APO, Kisumu AE 

09831-4109, USA  
5
 Department of Chemistry and Life Science, United States Military Academy, West Point, New York, NY 

10996, USA  

* Corresponding author: Tel +256 772 639 406.  

E-mail address: hantwino@kyu.ac.ug; thannington@yahoo.com (H.Twinomuhwezi)  

 

The crude acetone extract from the root bark of Erythrina burttii was active against the 

chloroquine-sensitive (D6) and chloroquine-resistant (W2) strains of Plasmodium 

falciparum with IC50 values of 0.97±0.2 and 1.73±0.5μg/ml respectively in an in-vitro 

antiplasmodial activity test. This extract also showed radical scavenging activity against 

2,2-diphenyl-1-picrylhydrazyl (DPPH) radical with an EC50 value of 12.0 μg/ml. Among 

the isolated compounds from this plant, the isoflav-3-enes identified as burttinol-A and 

burttinol-C, as well as the 2-arylbenzofuran derivative burttinol-D were the most active 

antiplasmodial (IC50 < 10 μM) and free radical scavenging (EC50 ca. 10 μM) principles. 

When this crude acetone extract of E. burttii was subjected to an in-vivo test, at 800 
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mg/kg/day, in a 4-day Plasmodium berghei ANKA suppressive test, it showed an in-vivo 

antimalarial activity with 52% chemosuppression.  

 

Key words: Erythrina burttii, flavonoid, antiplasmodial activities, malaria, radical 

scavenger, DPPH, Plasmodium falciparum, Plasmodium berghei. Ekram Khalafallah - 

Phytochemical screening and anti-oxidant activity of Ixora coccinea flowers. 

 

 

Session 1: Dec 7, 12:30 – 14:00 

 Hall B108: Chemistry & Biology of Natural Products  

o Lecture 2 

Antihypertensive Activity of Satureja Punctata (Benth.) Briq. (Lamiaceae) 

Mariamawit Yonathan 

Department of Pharmaceutical chemistry and Pharmacognosy, 

Addis Ababa University, Ethiopia  

 

Satureja punctata Benth. Briq. (Lamiaceae) is used in Ethiopian traditional medicine for 

the treatment of hypertension, diabetes, liver disease, headache and febrile illness. Mean 

Arterial Blood Pressure (MABP) lowering effect and vasorelaxant activity of the aqueous 

extract of aerial parts of the plant were studied. Intravenous administration of the aqueous 

extract at doses of 10, 20, 30, mg/kg caused 13.66 ± 0.27, 34.35 ± 0.33, 45.78 ± 0.23% 

(n=6) fall in (p < 0.01) MABP respectively in normotensive guinea pig and a respective 

fall of 16.02 ± 0.28, 38.52 ± 0.50, 52.07 ± 0.42 % (n=6) (p < 0.01) MABP in 
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renovascular hypertensive guinea pig. The extract also caused a dose-dependent 

relaxation of precontracted aorta; with a maximum relaxation of 98.19 % achieved at 40 

mg/ml. Preparative reversed-phase HPLC analyses of the extract resulted in isolation of 

two phenolic compounds, rosmarinic acid and linarin
i
. The structures of these compounds 

were elucidated by MS, UV, IR, 1D, and 2D NMR techniques. Further, rosmarinic acid 

showed significant (p<0.01) reduction of MABP at doses of 0.75, 1.5 and 3 mg/kg, 

respectively, in normotensive guinea pig. The findings of this study suggest that the aerial 

parts of S. punctata have genuine antihypertensive activity. 

 

 

Session 1: Dec 7, 12:30 – 14:00 

 Hall B108: Chemistry & Biology of Natural Products  

o Lecture 3 

Phytochemical screening and anti-oxidant activity of Ixora coccinea flowers 

Ekram B. Khalafalla 

Pharmacy Programme, Bayan College for Science &Technology, P.O. Box 210, Khartoum, Sudan 

 

Ixora coccinea (Family, Rubiaceae), commonly known as jungle of geranium and red 

ixora, it is an evergreen shrub found throughout India. Depending on the medical 

condition, its flowers, leaves, roots, and the stem are used to treat various ailments in the 

Indian traditional system of medicine (Ayurveda), also it is cultivated in Sudan as 
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ornamental plant.The phytochemical studies of it indicate that, it contains important 

phytochemicals such as lupeol, ursolic acid, oleanolic acid, sitosterol, rutin, lecocyanadin, 

anthocyanins, proanthocyanidins, glycosides of kaempferol and quercetin. The 

pharmacological studies suggest that the plant possesses antioxidative, antibacterial, 

gastroprotective, hepatoprotective, antidiarrhoeal, antinociceptive, antimutagenic, 

antineoplastic and chemopreventive effects, thus lending scientific support to the plant's 

ethnomedicinal uses. This study aimed to screen and determines which extract /fraction 

of Ixora coccinea flowers has an active constituent responsible for its antioxidant 

activity. The plant material was dried and extracted using 70% ethanol. The extract was 

defatted by petroleum ether and then fractionated sequentially by chloroform and ethyl 

acetate to provide eventually four fractions including the water residue. The three later 

fraction s were chromatographed and assayed for the anti-oxidant activities by DPPH 

according to a well-established protocol. The silica gel chromatography of Ixora 

Coccinea flowers extract and/or their respective fractions, exhibited a number of phenolic 

compounds resembling the flavonoids in their patters after spraying with vanillin 

sulphuric acid. The chloroform fraction of the flower contains the highest percentage of 

anti-oxidant activity (94.48%) whereas the crude and ethyl acetate extracts also possessed 

a high percentage (91.56% and 91.92%) respectively. The crude extract /fractions of 

Ixora Coccinea flowers possessed a significant radical scavenging activity, when assayed 

with DPPH.  

 

 

Session 1: Dec 7, 12:30 – 14:00 

 Hall B108: Chemistry & Biology of Natural Products  

o Lecture 4 

An investigation of antimycobacterial, cytotoxicity and phytochemical properties of 

extracts derived from Kenyan medicinal plants 
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As tuberculosis (TB) cases continue to rise globally, new drugs are urgently needed due 

to emergence of drug resistant strains of Mycobacterium tuberculosis. An example of a 

drug resistance mechanism involves the ability of mycobacteria to efflux drugs out of the 

cell with the use of efflux pumps which are localized in the cytoplasmic membrane.1,2 

To overcome this problem this study involved an investigation of extracts from four 

selected Kenyan medicinal plants, for antimycobacterial activity tested singly and in 

combination with rifampicin (a first line anti-TB drug), against M. smegmatis; 

cytotoxicity in Vero cells; and phytochemical analysis using gas chromatography-mass 

spectrophotometer (GC-MS), of preparative thin layer chromatography (PTLC) fractions 

obtained from the most active extract. The methanol extract of the stem bark of 

Commiphora mildbraedii and the water extract of the leaves of C. ellenbeckii exhibited 

high antimycobacterial activity against M. smegmatis at a minimum inhibition 

concentration (MIC99) of 0.39 and 0.78mg/ml respectively. In addition, the methanol 

extract of the seeds/husks of Jatropha curcas and the dichloromethane extract of the stem 

bark of C. africana exhibited antimycobacterial activity of 2.08 and 1.56 mg/ml 

respectively. Most of the extracts exhibited low cytotoxicity in Vero cells at inhibitory 

concentrations (IC50) between 400 and 1550μg/ml. The methanol extract of the 

seeds/husks of J. curcas in combination with rifampicin, exhibited a synergistic effect at 

a fractional inhibition concentration index (FICI) of 0.26. GC-MS analysis of five PTLC 

fractions obtained from the methanol extract of the stem bark of C. mildbraedii revealed 

the presence of several compounds including a lupane triterpenoid, lup-20(29)-en-3-one 

in fractions 3 & 4 and p-menthane-1,8-diol, in fraction 1. Further studies should be 
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carried out on the active extracts with the aim of developing a novel anti-TB regimen 

with the ability to overcome drug resistance caused by efflux activity in mycobacteria.  
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Session 1: Dec 7, 12:30 – 14:00 

 Hall B108: Chemistry & Biology of Natural Products  

o Lecture 5 

Potential of ambrosin as a medication for Alzheimer’s disease, comparison to 

curcumin 

Mohamed Nabil Salem 

Department of Pharmacognosy, Faculty of Pharmacy, Heliopolis University 

 

NF- plays a pivotal role in the pathophysiology of Alzheimer disease (AD). Therefore; 

it is a target for new medicaments. Although ambrosin is a potent NF- inhibitor, it is 

scarcely studies in AD models. Our current research is evaluating the therapeutic 

potential of ambrosin. In silico studies showed that bioavailability and BBB permeability 
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could be favorable for ambrosin over curcumin. Moreover, ambrosin had effectively 

alleviated memory loss induced by intraperitoneal injection of lipopolysaccharide in 

mice. Curcumin (100 mg/kg) and ambrosin (10 mg/kg) inhibited the upsurge of NF-

κβp65 transcript and protein levels. Consequently, downstream pro-inflammatory and 

nitrosative mediators were inhibited, namely, TNF-, IL-1β, COX-2 and iNOS. BACE1 

was inhibited, thereby reducing amyloid plaques (Aβ) deposition and eventually reducing 

inflammation and apoptosis of neurons as revealed by immunohistopathological 

examination. In conclusion, ambrosin can be repurposed as AD remedy after further 

pharmacokinetic/pharamacodynamic assessments. It could serve as an additional lead 

drug for AD therapeutics. 

 

 

 Session 1: Dec 7, 12:30 – 14:00 

 Hall B108: Chemistry and Biology of Natural Products 

o Lecture 6 

Chemical and pharmacological studies of Dacryodes edulis (Burseraceae) 

Dongmo Jumeta Kevine
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Malaria is a deadly disease caused by parasites transmitted to humans by infected female 

mosquito bites [1]. In the search for new treatments for malaria and new antimalarial 

drugs, researchers turning to traditional remedies used by people living in an endemic 

area. Dacryodes edulis (Burseraceae) is used in traditional medicine against malaria, 

fever, wounds and leprosy [2]. The present study aims was to obtain enriched active 
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extracts for use as a raw material for the preparation of phytomedicines and to isolate 

active secondary metabolites that can be used for the development of new drugs against 

malaria. The stem bark of Dacryodes edulis was chopped into pieces, air dried, ground 

and extracted with methanol. The crude extract obtained was tested against Plasmodium 

falciparum 3D7 strain and exhibited good potency with an IC50 of 6.154 μg/mL. This 

extract was submitted to the liquid-liquid partition successively with n-hexane, CH2Cl2, 

EtOAc and n-butanol, respectively. The EtOAc and n-butanol also tested against the 

same strain and were more potent with IC50 values of 1.794 and 4.86 μg/mL, 

respectively. The chemical investigation of the n-hexane, CH2Cl2 and AcOEt fractions 

led to the isolation of 23 compounds of which 8 were identified as 3-oxo-lanosta-7,24-

dien-26-oid acid, confluentic acid, griseoxanthone C, 3,4-dihydroxybenzoic acid and 

3,3ʹ,4-tri-O-methylellargic, β-amyrin acetate, α-amyrin, a binary mixture of β- and α-

amyrin. Their antiplasmodial activity testing is in process.  
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 Session 1: Dec 7, 12:30 – 14:00 

 Hall B108: Chemistry and Biology of Natural Products 

o Lecture 7 

Studies on Silymarin Products in the Egyptian Pharmaceutical Market 

Abd El Megeed Abou Huntash*, Asmaa Owis, Sameh AbouZid 

Department of Pharmacognosy, Faculty of Pharmacy, Beni-Suef University 

 

Silymarin in the form of standardized extract prepared from the fruits of Silybum 

marianum L. Gaertn. (Asteraceae) is widely used as an herbal medicine for liver diseases. 

In this work, we studied the correlations between different parameters (chemical, 

biological and economic) concerning silymarin products in the Egyptian pharmaceutical 

market. These parameters include: chemical analysis of the products using nuclear 

magnetic resonance spectroscopy, biological analysis by measuring in vitro antioxidant 

activity of the products under investigation, annual sales figures of the products under 

investigation and annual consumption of the products under investigation. Important 

correlations between these parameters are statistically analyzed and discussed. 

 

 

Session 2: Dec 7, 12:30 – 14:00 

 Hall B107: Chemistry & Biology of Natural Products  

o Lecture 1   

Chemical composition of different extracts of Acacia mellifera aerial parts from 

Sudan 

Maha A. Y. Kordofani 

Department of Botany, Faculty of Science, University of Khartoum, Sudan 
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The chemical composition of ethanolic, dichloromethane and n-hexane extracts of aerial 

parts of Acacia mellifera was analyzed by Gas Chromatography-Mass Spectroscopy 

(GC/MS). The ethanolic extract of aerial parts was dominated by 4-O-methylmannose 

(66.89%), hordenine (5.10%), phytol (4.83%), and palmatic acid (3.74%) as the main 

constituents. The second extract (Dichloromethane) was dominated by 9-Octadecanoic 

acid methyl ester (42.43%), Benzene,(3-nitropropyl (18.32%), 9,12-Octadecadienoic acid 

(z,z)-, methyl ester (12.90%), Humulane-1,6-dien-3-ol (8.68) and  n-Hexadecanoic acid, 

methyl ester (5.32%) as the main constituents , while the third extract (n-hexane) was 

dominated by 3,5-Dimethylpyrazole-1-methanol (57.25), beta-amyrin (38.39) and 

thioanisole (4.35%).  Acacia mellifera would serve as good source of pharmaceutical 

drugs. 

 

 

 Session 2: Dec 7, 12:30 – 14:00 

 Hall B107: Chemistry & Biology of Natural Products 

o Lecture 2 

Comparison of chemical composition of n-hexane extracts of two Eucalyptus species 

(E. camaldulensis and E. microtheca) leaves by GC-MS 

Hatil Hashim Ahmed EL-Kamali, Ahlam Salih EL-Tahir AbdelRahman 

Department of Botany, Faculty of Science & Technology, Omdurman Islamic University, Omdurman, 

Sudan 

 

The components of n-hexane extracts of two Eucalyptus species (E. camaldulensis and E. 

microtheca) were investigated by GC-MS analysis. The plants were obtained from 

cultivated trees in Shambat, Khartoum North, and Central Sudan. The principal 
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components in E. camaldulensis were 9,12,15-octadecatirenoic acid methyl ester 

(13.71%) was the major component identified followed by squalene (12.96%), 

hexdecanoic acid methyl ester (8.91%) and beta-sitosterol (5.82%). In E. microtheca, 

gamma-sitoterol was the major component (11.97%) followed by 1H-

cycloprop[e]azulene,decahydro-1,1,7 (10.51%), 1-hepatacosanol (8.75%) and squalene 

(7.07%). 

 

Key words: chemical composition, n-hexane extract, Eucalyptus camaldulensis, E. 

microtheca, GC-MS. 

 

 

 Session 2: Dec 7, 12:30 – 14:00 

 Hall B107: Chemistry & Biology of Natural Products 

o Lecture 3 

Analgesics from Lonchocarpus eriocalyx Harms 
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2
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2
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Four lupane-type terpenoids, namely lupeol (1), friedelin (2), stigmasterol (3), and 

stigmasterol-3-O-glucoside (4) were isolated from the ethyl acetate extract of leaves of 

Lonchocarpus eriocalyx Harms. These compounds were obtained by extensive silica gel 

chromatography and their structures elucidated by 1D and 2D nuclear magnetic 

resonance (NMR) as well as comparison with literature data. The ethyl acetate, 

dichloromethane and methanol extracts (100 mg/Kg) had a pretreatment latency of 
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3.1±0.15, 3.0±0.01 and 3.5±0.12 at the zero minute. The post latency of 6.4±0.13 was 

observed for ethyl acetate at 30 minutes which confirmed its effectiveness to halt pain, 

while compounds 1 and 2 had pretreatment latency of 3.1±0.12 and 3.2±0.12, 

respectively. The isolated compounds from this medicinal plant along with their analgesic 

activity have been reported for the first time. 

 

 

 Session 2: Dec 7, 12:30 – 14:00 

 Hall B107: Chemistry & Biology of Natural Products 

o Lecture 4 

Isolation of a glycosylated biflavonoid from the leaves of Ziziphus mucronata Willd. 

(Rhamnaceae) 

Sakynah Abdullahi
1
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A new glycosylated biflavonoid was isolated from the n-butanol fraction of the crude 

methanol extract of the leaves of Ziziphus mucronata, a plant that is widely used in ethno 

medicine to treat inflammation, diarrhea, tumor, cough, sores, asthma, measles, fever, 

infections and urinary problems, amongst numerous indications. The isolation of this 

flavonoid was carried out by a combination of silica gel column and sephadex gel 

filtration chromatography and the structure was elucidated with the help of UV, IR, and 

1D, 2D - 
1
H and 

13
C NMR spectroscopic analysis. The compound, a diglycoside 

biflavonoid, was established as Bis (quercetin 3-O-β-D-glucopyranoside). Our literature 

search revealed that this is the first report of isolation of this compound. The compound 

might be responsible for some of the observed biological activities of the plant Ziziphus 
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mucronata. Pharmacological activities of the isolated compound are in progress in our 

laboratory. 

 

 

 Session 2: Dec 7, 12:30 – 14:00 

 Hall B107: Chemistry & Biology of Natural Products 

o Lecture 5 

GC-MS analysis report about pumpkin fruit (Cucurbita maxima, Cucurbitaceae) 

Hoyam Hashim Siddig 

Alfajr college for science and technology, Khartoum, Sudan 

 

The pumpkin is a gourd of the genus Cucurbita and the family Cucurbitaceae, it is refers 

to cultivars of any one of the species Cucurbita pepo or Cucurbita maxima. The study 

revealed that pumpkin fruit studied was a potential food and has a multiple components 

of medicine benefits to the weak patients. Twenty two bioactive compounds and their 

important biological activities were degraded from ethanolic extract of pumpkin fruits by 

using GC-MS analytical technique. However, further studies should be done for isolation 

of individual phytochemical content and their biological activity will definitely give 

fruitful results. 

 

 

 Session 2: Dec 7, 12:30 – 14:00 

 Hall B107: Chemistry & Biology of Natural Products 

o Lecture 6 

Isolation of β-amyrin acetate and (+)-catechin from the leaf of Ficus sycomorous L. 

(Moracaea) 
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Ficus sycomorous (Family: Moraceae) is a plant used in African traditional medicine to 

treat mental illness, dysentery, cough, diarrhea, tuberculosis and cancer. The aim of this 

study is to identify and characterized some compounds from the leaf extract of the plant. 

The dried pulverized leaf of the plant extracted using dichloromethane for 72 hours. The 

extract was drained and filtered. The residue obtained was further extracted by the same 

method using methanol. The DCM and the methanol extracts were subjected to Flash 

Column Chromatography using mobile phase, which progressed from 100% n- hexane to 

1:1 mixture of Dichloromethane and ethyl acetate and Silica gel (60-120) as stationary 

phase. This resulted in the isolation of β- amyrin acetate (A4) and (+)-catechin (A5). The 

structures of these compounds were established by careful analysis of their spectral (
1
H, 

13
C and 2D NMR) data and comparing them with those reported in the literature. 

 

Key word: Ficus sycomorous, Moraceae, β-amyrin acetate and (+)-catechin NMR. 

 

 

 Session 2: Dec 7, 12:30 – 14:00 

 Hall B107: Chemistry & Biology of Natural Products 

o Lecture 7 

Phytochemical screening, total flavonoid and total phenolic content of acetonic 

extracts of the heartwood of Prosopis Julilfora 

Mark Peter Odero*, Ambrose K. Kiprop, Isaac O. K’owino, Milton Arimi 
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Commonly referred to as mathenge in Kenya, the Prosopis juliflora plant has been 

considered as a noxious weed within the boundaries of Kenya, occupying vast areas of 

lands especially in ASAL regions in the process interfering with biodiversity, colonizing 

limited water bodies and equally affecting livestock by the blocking of their rumens, 

causing diarrhea and in some cases leading to the loss of teeth eventually leading to death 

(Maundu et al., 2009). Despite this disadvantages the P. juliflora plant has been 

identified in several nations as a plant of great medicinal value being used for the 

treatment of eye problems, digestive problems, lung problems, diarrhea, basic flu, healing 

of open wounds, sore throats among other ailments (Khandelwal Preeti et al.,2015). This 

have mainly been extracted from the pods, leaves and bark. The heart wood of the plant 

was recently discovered to have highly unusually high amounts of the flavonoid 

mesquitol (Sirmah et al., 2009, Odero et al., 2018) especially in acetonic extracts and 

fairly lower contents in DCM and Methanolic extracts. Mesquitol, in comparison to the 

existing antioxidants such as BHT, catechin, probucol and alpha-tocopherol has been 

shown to have better antioxidant and radical scavenging properties potentials hence it can 

be useful for managing diseases such as cancer and diabetes (Madhusudana et al., 2004). 

In fact, it was noted that, different amounts of flavones and phytochemicals differed 

significantly within plant, with crude extracts from the heartwood of the plant showing 

significantly strong antioxidant properties. With the heartwood being significantly 

different from the other parts of the plant, limited research has been done on the 

phytochemicals present, their total flavonoid contents,total phenolic content and potential 

medicinal uses. Phytochemical screening showed the prescence of flavonoids, alkaloids, 

terpenoids, steroids, tannins and no saponins. Both total flavonoid contents and total 

phenolic contents were done using prescribed methods, with the results showing fairly 

high contents of both, suggesting potent medicinal value of the acetonic extracts.  
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Cancer is a major public health concern globally and chemotherapy remains the principal 

mode of the treatment of various malignant diseases. This study was designed to 

investigate the cytotoxicity of 14 naturally occurring quinones including; 3 

anthraquinones, 1 naphthoquinone and 10 benzoquinones against 6 human carcinoma cell 

lines and normal CRL2120 fibroblasts. The neutral red uptake (NR) assay was used to 

evaluate the cytotoxicity of the compounds, whilst caspase-Glo assay was used to detect 

caspases activation. Cell cycle and mitochondrial membrane potential (MMP) were all 

analyzed via flow cytometry meanwhile levels of reactive oxygen species (ROS) were 

measured by spectrophotometry. Anthraquinone: emodin (2), naphthoquinone: 

plumbagin (4), and benzoquinones: rapanone (9), 2,5-dihydroxy-3-pentadecyl-2,5-

cyclohexadiene-1,4-dione (10), 5-O-methylembelin (11), 1,2,4,5-tetraacetate-3-methyl-6-

(14-nonadecenyl)-cyclohexadi-2,5-diene (13), as well as doxorubicin displayed 

interesting activities with IC50 values below 100 μM in the six tested cancer cell lines. 

The IC50 values ranged from 37.57 μM (towards breast adenocarcinoma MCF-7 cells) to 

99.31 μM (towards small cell lung cancer A549 cells) for 2, from 0.06 μM (MCF-7 cells) 

to 1.14 μM (A549 cells) for 4, from 2.27 μM (mesothelioma SPC212 cells) to 46.62 μM 

(colorectal adenocarcinoma DLD-1 cells) for 9, from 8.39 μM (SPC212 cells) to 48.35 

μM (hepatocarinoma HepG2 cells) for 10, from 22.57 μM (MCF-7 cells) to 61.28 μM 

(HepG2 cells) for 11, from 9.25 μM (MCF-7 cells) to 47.53 μM (A549 cells) for 13, and 

from 0.07 μM (SPC212 cells) to 1.01 μM (A549 cells) for doxorubicin. Compounds 4 

and 9 induced apoptosis in MCF-7 cells mediated by increased ROS production and 

MMP loss, respectively. The tested natural products and mostly 2, 4, 9, 10, 11 and 13 are 

potential cytotoxic compounds that deserve more investigations towards developing 

novel antiproliferative drugs against human carcinoma. 
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Turraea robusta and Turraea nilotica are African medicinal plants used for the treatment 

of a wide variety of diseases, including malaria. The genus Turraea is rich in limonoids 

and other triterpenoids known to possess various biological activities. From the stem bark 

of T. robusta six compounds, and from various parts of T. nilotica eleven compounds 

were isolated by the use of a combination of chromatographic techniques. The structures 

of the isolated compounds were elucidated using NMR and MS, whilst the relative 

configuration of one of the isolated compounds, toonapubesin F, was established by X-

ray crystallography. The antiplasmodial activities of the crude extracts and the isolated 

constituents against the D6 and W2 strains of Plasmodium falciparum were determined 

using semi-automated micro dilution technique that measures the ability of the extracts to 

inhibit the incorporation of (G-3H) hypoxanthine into the malaria parasite. The 
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cytotoxicity of the crude extracts and their isolated constituents was evaluated against the 

mammalian cell lines African monkey kidney (vero), mouse breast cancer (4T1) and 

human larynx carcinoma (HEp2). The extracts showed good to moderate antiplasmodial 

activities, where the extract of the stem bark of T. robusta was also cytotoxic against the 

4T1 and the HEp2 cells (IC50 < 10 μg/ml). Compounds showed good to moderate 

activities with the most active one being azadironolide, IC50 2.4 ± 0.03 μM and 1.1 ± 0.01 

μM against the D6 and W2 strains of P. falciparum, respectively; all other compounds 

possessed IC50 14.4 - 40.5 μM. None of the compounds showed significant cytotoxicity 

against vero cells, yet four of them were toxic against the 4T1 and HEp2 cancer cell lines 

with piscidinol A having IC50 8.0 ± 0.03 and 8.4 ±0.01 μM against the 4T1 and HEp2 

cells, respectively. Diacetylation of piscidinol A resulted in reduced cytotoxicity. From 

the medicinal plants T. robusta and T. nilotica, 17 compounds were isolated and 

characterized; two of the isolated compounds, namely 11-epi-toonacilin and 

azadironolide showed good antiplasmodial activity with the highest selectivity indices. 
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Tanzania is endowed with a diversity of plant species, several of which are deployed in 

traditional medicine for the treatment of major diseases such as malaria, tuberculosis, and 

cancer. However, some are yet scientifically investigated. We recently included a rare 
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medicinal plant species namely Erythrina schliebenii Harms (Fabaceae) in our on-going 

chemical investigations of plant constituents for their antitubercular and anticancer 

properties. E. schliebenii is a rare coral tree endemic to Tanzania, twice reported to be 

extinct, but survives in a restricted distribution in the Kilwa District. The plant is 

traditionally used for the treatment of stomachache and diarrhea, for prevention of 

jaundice of newborn babies, and as an abortive agent. We have isolated and identified 23 

flavonoid-type compounds from E. schliebenii, 4 being new. Isolation of the compounds 

was done through chromatographic methods while determination of the structures of the 

compounds was achieved by analysis of their spectroscopic data. E. schliebenii crude 

extracts and their constituents exhibited antitubercular activity against TB causing 

microbe Mycobacterium tuberculosis (H37Rv strain). Evaluation of their toxicity against 

the aggressive human breast cancer cell line (MDA-MB-231) indicated half maximal 

effective concentration (EC50) values of 13.0−290.6 μM (pure compounds) and 38.3 to 

>100 μg/mL (crude extracts).The novelty and biological activities of the discovered 

compounds open up future research towards drug discovery and further underscore the 

need for conservation and sustainable utilization of natural bio-resources available in the 

country. Promotion of such natural product research is envisaged potential for 

establishment of herbal related industries. 
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The world health organization recognizes leishmaniasis as a major tropical disease with 

no effective vaccine against it. Chemotherapy, the only effective way to treat all forms of 

the disease, is toxic and expensive. Hence, there is need for scientists to scale up the 

search for new anti-leishmanial agents. The present study investigated the in vitro anti-

leishmanial activity of five surface compounds of Tarchonanthus camphoratus. The 

surface exudates were obtained by rinsing the aerial parts of the plant with 100% ethyl 
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acetate and acetone. Five compounds were isolated from the exudates and purified by 

column (CC) and Thin Layer Chromatographic (TLC) techniques respectively. The 

structures of the compounds were elucidated by use of Nuclear Magnetic Resonance 

spectroscopy (NMR) and Electrospray Ionization High-Resolution Mass Spectroscopy 

(EIHRMS). The identified compounds were then screened for anti-leishmanial activity 

using Leishmania donovani as the standard strain. The five compounds were a 

sesquiterpene, (-)-parthenolide (1), and four known methoxylated flavonoids; 5,7,3´,4´-

tetrahydroxy-3-methoxyflavone (2), 5,7,4´-trihydroxy-6-methoxyflavone (3), 5,7,3´,4´-

tetrahydroxy-6-methoxyflavone (4) and 5-hydroxy-7,8-dimethoxyflavanone (5). 

Compound 2 exhibited moderate anti-leishmanial activities against Leishmania donovani 

with IC50 value of 12.84 ± 0.62 µg/mL (vs 0.85 ± 0.04 for Pentamidine and 0.12 ± 0.02 

µg/mL for amphotericin B). Compounds 4 and 5 also showed anti-leishmanial activities 

with IC50 values of  26.24 ± 0.14 and 23.15 ± 0.84 µg/mL, respectively. Compound 1 and 

3 were inactive at the tested concentration as they inhibited <70% of growth of L. 

donovani standard drug. Compounds 2, 4 and 5 were active against standard strain and 

can be targets for synthetic modification for activity optimization. 
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As part of an ethnobotanical survey conducted in Djibouti and after a quantitative data 

analysis, Indigofera caerulea (I.C) was selected. This plant is used by the population for 

its anti-infectious activities [1].  

For the first time, the chemical compounds and the evaluation of the antimicrobial and 

antioxidant properties of Indigofera caerulea Rox fruits were investigated. The hexane 

and methanolic extracts showed a significant activity against both S. aureus (MIC: 256 

and 128 μg/mL respectively) and E. faecalis with (MIC: 128 μg/mL for the two extracts). 

The methanolic and acetone extracts showed effective free radical scavenging activities 

in DPPH and ABTS assays, while only the methanolic extract revealed the best FRAP 

capacity. The highest amount of both total polyphenolic content and total flavonoid 

content were detected in the methanolic extract (818.14 mg GAE/g and 102.10 mg QE/g 

respectively). About the phytochemistry of this extract, two phenolic compounds and 

three flavonoids were identified rapidly by HPTLC-MS, confirmed by NMR and 

quantified. Also, chlorogenic acid, caffeic acid and benzoic acid were identified by 

HPLC. Methyl gallate, the major compound isolated from the methanolic extract, showed 

antibacterial activity against S. aureus (MIC: 64 μg/mL). Twelve compounds were 

identified in hexane extract where fatty acids comprised 95.1% and steroids 3.5%. Thus, 

I. caerulea fruits could serve as a bio-based material for antioxidant and antibacterial 

compounds.  

 

Key words: Indigofera caerulea, HPTLC-MS, bioactive compounds, methyl gallate.  

 

Reference  

[1] Abdoul-Latif et al, Int J Pharm Pharm Sci, Vol 8, Issue 10, 78-84. 

 

 

 

 



                                                                           

 

“Natural Products for the Health and Welfare of Africans” 

 
 

Session 3: Dec 7, 12:30 – 14:00 

 Hall B3: Chemistry & Biology of Natural Products         

o Lecture 6 

Phytochemical investigation and antibacterial activity evaluation of two extracts 

from Avicennia marina (Forsk) Verih (Mangrove) Gum 

Itmad Awad Elhassan
1*

, Awatif Sugga
2
 

1
 Pharmaceutical Industries Department, Industrial Research and Consultancy Centre,  

P.O. Box 268, Khartoum, Sudan  
2 
Department of Biological Oceanography, Faculty of Marine Sciences, Red Sea University  

* Corresponding author (E-mail: itmad2006@gmail.com)  

 

Avicennia marina (grey mangrove) is one of mangrove species tree native to southern 

Africa. The barks, leaves, fruits and gum of A. marina have been used as traditional 

medicine in many parts of the world. In Eastern Sudan the gum of A. marina is used to 

relief toothache [1]. Mangrove gum was collected from Red Sea coast and authenticated 

at Department of Biological Oceanography, Faculty of Marine Sciences, Red Sea 

University, Sudan. The present study was carried out to investigate phytochemicals and 

antibacterial potential of A. marina gum. Two extracts were prepared from the Mangrove 

gum, pet. ether (b. p. 40–60°C) and 70% ethanolic extracts, using Soxhlet in a water bath. 

The ethanolic extract was subjected to phytochemical screening to detect presence of 

phytochemicals [2], whereas the pet. ether extracted was analyzed by gas 

chromatography-mass spectrometry for its constituent determination. Antimicrobial 

activity of two extracts was tested against two Gram-positive bacteria (Bacillus subtilis 

and Staphylococcus aureus) and two Gram-negative bacteria (Escherichia coli and 

Pseudomonas aeruginosa). The phytochemical screening of the ethanolic extract of A. 

marina gum (18%) showed presence of carbohydrate, resin and diterpenes. Analysis of 

the petroleum ether extract (48.6%) showed detection of 27 compounds; the major 

identified constituent being the diterpene thunpergol (36%). A. marina gum extracts 

showed a pronounced anti-bacterial activity towards both Gram positive and Gram 
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negative bacteria. This may justify the traditional application of mangrove gum in 

treatment of dental diseases.  
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Designing small molecules that modulate RNA function is difficult in large part due to an 

incomplete understanding of RNA-small molecule recognition events. Experimental 

techniques used to develop three dimensional structures of drug targets such as X-ray 

crystallography, NRM and Cryo-ER are laborious, expensive, and require specialized 

equipment. Computer–based methods provide reliable models of RNA structures 

efficiently and cheaply, using only information on a nucleotide sequence.  

https://www.dnasoftware.com/
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Our laboratory is focused on developing general approaches to design three-dimensional 

atomic structure of RNA from only genome sequence. We are tackling this difficult 

problem by developing reliable in Silico sequence based method for three dimensional 

structural of ribosomes used for design small molecules targeting rRNA, RNA products 

of genes with small molecules, using several novel and transformative technologies we 

developed. The developed platform technology, allows us to generate of atomic level 

high resolution crystal structures of pathogen ribosomes. Using this technology platform, 

we have demonstrated that RNA is a target of choice for the development of next-

generation natural product drugs. In addition, using our newly developed novel and 

transformative technologies, we show that the modular nature of rRNA facilitates the 

development of in vitro assays, structure determination, molecular-modeling, and 

compound screening studies for drug design.  

In preliminary experiments, we have employed the use of computational homology 

modeling to reveal an atomic-level view of Ribosome of pathogen in WHO-TDR list of 

neglected diseases pathogens and used the information of the modeled RNA structure to 

screen anti-infective microbial natural product compounds that target biologically 

functional ribosome RNA motif in a fast, reliable and predictable manner. Furthermore, 

we demonstrate that, high resolution atomic level crystal structures of pathogen 

ribosomes can be generated from genome sequence data. 
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The decision between cis- or trans-fused configurations of rotenoids can be done by 

measuring the 
1
H NMR chemical shift of H-1. For cis-fused rotenoids a value of 6 -7 

ppm and for the trans-form a value of 7.5 - 8.5 ppm is expected [1]. This is assumed to be 

mainly an anisotropic effect of both the aromatic ring A and the carbonyl group as well. 

Therefore, these different anisotropic influences on H-1 are calculated quantum 

chemically and compared with their corresponding experimental values. As an example 

the two compounds (6aR,12aR)-12a-hydroxy-9-methoxy-2,3-methylenedioxyrotenoid (1) 

and (6aR,12aS)-12a-hydroxy-9-methoxy-2,3-methylenedioxyrotenoid (2) were used (see 

Figure) [2]. 

 

 
 

Thus, the difference can be mainly explained by anisotropy. Other effects play only a 

minor role but will also be discussed using NBO analysis. Furthermore, the anisotropic 

influence on the other protons than H-1 was found to be small.  
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In this presentation, we report the in-vitro anti-bacterial activities of stilbene derivatives 

synthesized from p-nitrotoluene and benzaldehyde using modified Knoevenagel 

condensation method [1]. Subsequent treatment of the stilbene with a carbene 

(chloroform/methanol) yielded 1-(2,2-dichloro-3-3phenylcyclopropyl)-4-nitrobenzene 

which was converted to (Z)-chloro-3-(4-nitrophenyl)-1-phenylprop-2-en-1-ol using 

alcoholic aqueous silver nitrate.  The structures of the compounds were established using 

1D and 2D NMR spectroscopic techniques.  
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The hemisynthesis of three new chalcones namely kenzanol, kelianol A and kelianol B 

from Dorstenia barteri (Moraceae) are described here for the first time. The synthetic 

pathways employed in this work involved the pyrolysis and catalytic hydrogenation of 

readily available and starting materials, 4-hydroxylonchocarpin and isobavachalcone, two 

major constituents of the herbaceous plant D. barteri. The structural elucidation of all the 

compounds was done by mass spectrometry, IR, UV, 1D- and 2D-NMR analysis, and 

also by comparison with previous reports.  

 

Keywords: Dorstenia barteri, Moraceae, 4-hydroxylonchocarpin, isobavachalcone, 

synthesis. 
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Mellein-type 3,4-dihydroisocoumarin (i.e., 8-methoxy-3-tridecyl-3,4-dihydroisocoumarin 

or 8-methoxy-3-tridecylisochroman-1-one), and its precursors, namely, methyl 2-

methoxy-6-pentadecylbenzoate, methyl 2-methoxy-6-pentadecanoylbenzoate and (E)-

methyl 2-methoxy-6-(pentadec-1-enyl)benzoate were synthesized from anacardic acid as 

a starting material obtained from Cashew Nut Shell Liquid (CNSL) in an overall yield of 

78%. The transformation of anacardic acid to the final product involved protection of the 

reactive phenolic and carboxylic acid groups through methylation followed by 

hydrogenation so as to saturate the mono-, di- and tri-unsaturated C15 chains of anacardic 

acid. Subsequent benzylic oxidation and reduction of the keto functional group with 

concomitant dehydration of the alcohol led to the formation of (E)-methyl 2-methoxy-6-

(pentadec-1-enyl)benzoate, which after deprotection of the carboxyl group followed by 

lactonization, gave the mellein-type 3,4-dihydroisocoumarin.  

 

Keywords: Semisynthesis, 3,4-dihydroisocumarin, Anacardic acid, Cashew Nut Shell 

Liquid (CNSL) 
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Anthocyanins are water soluble polyphenolic pigments responsible for most of the 

orange, red, purple/violet and blue colors exhibited by plants. Interest in anthocyanins has 

continued to increase over the years due to observation of their promising potential to 

serve as nutraceutical and natural food colorants. However, only anthocyanins with stable 

structures such as acylated and 3-deoxy anthocyanins can serve as natural colorants and 

these have limited sources. Besides, the antioxidant mechanism proposed for the 

nutraceutical attributes of anthocyanins is structure dependent, though much of the 

molecular mechanisms underlying the nutraceutical attributes of anthocyanins are not yet 

well understood. The purpose of our study is to explore Ugandan plants for possible 

sources of anthocyanins with desirable attributes for application as food colorants and 

nutraceutical. Investigations of the plants using mainly TLC, column chromatography, 

HPLC, MS-SI and NMR have yielded some anthocyanins with new aglycones including 

5,7-dimethoxyanthocyanidin from Plumbago auriculata Poir [1], 7-hydroxy-5-

methoxyanthocyanidin from Hemigraphis colorata [2] and 3-methoxyanthocyanidin 

from Erlangea tomentosa [3]. These new aglycones may contribute in the understanding 

of anthocyanidin equilibrium forms and thus anthocyanin chemistry (color, stability etc.) 

and the potential nutraceutical value of anthocyanins.  
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Okra plays an important role in the human diet by supplying carbohydrates, protein, fats, 

minerals, and vitamins that are usually deficient in staple foods [1]. So, this study 

intended to investigate the flow properties (compressibility, cohesion, flow factor, etc.) of 

okra seed powders, as flowability is crucial for industrial manufacturing, handling, and 

storage. This was achieved with the FT4 powder rheometer (Freeman Technology) [2]. 

Dry okra (Abelmoschus esculentus (L.) Moench) seeds were ground with an ultra-

centrifugal mill at 12 000 rpm. Then, four granulometric classes (≥ 500 μm, 315 - 500 

μm, 180 - 315 μm, and ≤ 180 μm) were obtained by sieving. Particle size distribution and 

proximate composition were analyzed to study their possible links with rheological 

properties (compressibility and shear cell tests) of okra powders. Fat and protein contents 

were significantly higher for fine particles, unlike carbohydrate and ash contents that 

were lower. Powder compressibility and cohesion were increased as the mean particle 

size decreased. Indeed, smaller particles are more cohesive (more interparticular contact 

points) and therefore have a poorer flowability. Monitoring the particle size of okra seed 

powders is a way to improve powder nutritional quality and flowability.  

 

Key words: okra seeds, milling, sieving, particle size, FT4 powder rheometer, 

flowability.  
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The Abertine Rift forests and western arc forest patches of South Sudan, Uganda, 

Democratic Republic of Congo (DRC, Rwanda, Burundi and Tanzania are home to the 

pygmy indigenous people whose diet is suspected to have intrinsic birth control systems. 

The scientific proof lies in the divergent and differing dietary habits and constituents. 

Common foods in African communities used for different diet menu are similar to what 

modern pharmaceutical companies have tried to build on into food supplements, food 

additives, herbal teas and beverages and drug line ingredients. Traditional recipe foods in 

western Uganda delicacies to forest pygmy ethnic communities where this investigation 

was carried continue to throw green light towards many drug discovery trends but 

principally in the direction of safe and non-side effect pointer to contraceptive drugs. The 

foods collected from all the greater Ituri forests of DRC and the neighboring forest 
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patches where wild food plants inventory was done and recorded species such as 

Dioscorea, examined and gave product dbs1 and dbs2 as key products suspected to 

control and influence infertility in the pygmies is point of reference to future great drug 

discovery. This suspicion can be confirmed from traditional indigenous knowledge of 

also the Baganda ethnic group of central Uganda, who strictly serve these food varieties 

to an age bracket more than 50 years implying it is recommended for post menopause 

stage to avoid distortion of hormones and fertility trends in the physiology of younger age 

brackets. This plant and food material that is suspected to control fertility hence reduce 

average child numbers per woman in the pygmy community should be investigated to a 

final end and eventually commercialized to produce a compatible physiologically 

accepted product for use as a contraceptive. Above all it will be readily acceptable and 

can also be incorporated in food additives and food supplements as well and mass 

produced through on farm production substitution for other products principally a new 

contraceptive drug.  
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Medicinal plants have been used in the treatment of diseases for thousands of years and 

many of these drugs are known for better patient tolerance and acceptability. 

Plectranthus is a large, widely distributed genus having a large diversity of uses. The aim 

of this presentation is to map the ethnomedicinal data of Plectranthus onto the a 

phylogenetic classification in order to determine whether there are similar uses among 

related species and hence provide a framework for the prediction and exploration of new 

uses of species. The ethnobotanical data of 62 species representing 21% of the 300 

species of Plectranthus were mapped onto a phylogeny based on DNA sequence data. 

The phylogeny revealed two major Clades, “Coleus” and “Plectranthus”. Members of the 

Coleus clade were richer in number and diversity of uses than members of the 

Plectranthus Clade. Majority of Plectranthus species used medicinally occurred in the 

Coleus Clade with the popular members being P. barbatus, P. amboinicus and P. mollis. 

Species recorded as having horticultural uses were placed in Clade 2. Monoterpenoids, 

sesquiterpenoids, diterpenoids and phenolics have been reported in species of 

Plectranthus with Plectranthus barbatus recording the most diverse compounds which 

may explain its ethnobotanical uses. The framework outlined in this project therefore has 

potential for the exploration of economic uses in Plectranthus with little or no recorded 

uses. 
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The present study identified and documented, screened for phytochemicals and 

performed cytotoxicity studies on medicinal plants used for treatment/management of 

cancer by communities living in Kakamega County which is adjacent to the Kakamega 

forest, Kenya. An ethnobotanical survey using questionnaires administered to 32 

randomly selected herbalists from Kakamega County was done (Ochwang’i et al., 2014). 

Phytochemical constituents of 35 selected anticancer medicinal plant extracts were 

analyzed by thin layer chromatography (TLC) for alkaloids, anthraquinones, xanthines, 

valepotriates, cardiac glycosides, flavonoids, essential oils, coumarins, lignans, saponins 

and arbutin compounds (Ochwang’i et al., 2016) Cytotoxicity assays against drug-

sensitive and multidrug-resistant cancer cells were done to selected medicinal plants. In 

this survey a total of 65 plants belonging to 59 genera and 32 families were cited as being 

important in treatment of cancer. Freshly or dried leaves and stem bark were the most 

frequently used plant parts and the oral route exclusively used for administration of their 

prescriptions for treatment of cancer that were mostly concoctions. The phytochemical 

distribution in the 35 plants included: 71.4% alkaloids, 57.1% anthraquinones, 94.2% 

xanthines, 82.8% valepotriates, 94.2% cardioactive glycosides, 82.8% flavonoids, 77.1% 
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essential oils, 85.7% coumarin drugs, 68.5% lignans, 80% saponins and 62.85% arbutin 

drugs. We demonstrated the in vitro cytotoxic potential of 34 organic and 19 aqueous 

extracts of medicinal plants used in Kakamega County, Kenya. Some of the extracts 

revealed good activity against both sensitive and MDR cancer cell lines. The findings of 

this study show that a variety of medicinal plants taken as a concoction are used in 

management and treatment of cancer with the main mode of administration being oral. 

Our findings provided evidence that crude organic and inorganic solvent extracts of these 

tested plants contain medicinally important bioactive compounds and provide a rational 

basis for their use in traditional medicine. Cytotoxicity studies reveal that the plants form 

a potential pool for further exploration in cancer chemotherapy.  
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Distress and pains among other gynecological challenges passed through during 

childbirth result into mortality. This has compelled people particularly in developing 

countries to be using traditional medicine to induce birth due to lack of more effective 

alternatives. In Uganda from time immemorial most child birth and pregnancy related 

problems have been solved using medicinal plants as primary alternative to conventional 

drugs. Although research has been done to document and validate effectiveness of these 

plants, it is not compiled for communication to the wider community. This study 

therefore reviews the medicinal plants used in Uganda for easing childbirth. The 

available literatures on medicinal plants used in Uganda for childbirth were selected from 

reputable journals using citation databases including Google Scholar, Institute for 

Scientific Information, PubMed, Scopus, Hinari, Scientific Information Database, etc. 

Family Asteraceae, Fabaceae, Lamiaceae respectively were the most cited for 

gynecological uses by various local communities in Uganda. The species reported 

commonly were Laggera alata sch Bip Tagetes minuta L Clitoria ternatea Linn and 

Ocimum lamiifolium Hochst. ex Benth. among others. This paper has therefore collated 

and documented medicinal plants used by Traditional Birth Attendants and Traditional 

Health Practitioners to induce labor and ease child birth in local communities in Uganda 

and shows the gaps that need to be investigated. Authors are also determining 
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ascertaining scientific evidence against analgesic, anti-inflammatory, oxytocic and 

phytochemical properties of the selected plant species. 

 

 

 

 

Session 5: Dec 7, 15:15 – 17:00 

 Hall B107: Ethnobotany & Ethnopharmacology         

o Lecture 5 

The need for evaluation and conservation of nutri- medicinal plants of 

pharmacological importance 

Savina Asiimwe (PhD) 

MAKERERE UNIVERSITY, DEPARTMENT OF PLANT SCIENCES, MICROBIOLOGY & 

BIOTECHNOLOGY 

 

Medicinal plants contain inherent active ingredients that cure disease or relieve pain, and 

they have played an important role in treating and preventing a variety of diseases 

throughout the world. Research on medicinal plants is one of the leading areas of 

research globally, and their demand is increasing both in developing and developed 

countries. 

Herbal plants with several medicinal properties are used to treat a variety of disease 

conditions, based on the presence of various secondary metabolites (phytochemicals). For 

instance, a single plant may contain many chemical constituents such as phenols, 

glycosides, tannins, alkaloids, saponins, which demonstrate therapeutic activities in more 

than one medical condition. The human body requires a balanced diet that provides 

nutrients, minerals and vitamins for a functional and effective immune system. 
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Traditionally, herbs have been considered to be non-toxic and have been used for a long 

time worldwide. However, several studies have indicated the possibility that the use of 

plant extracts in high doses could lead to toxic injury to the kidneys, liver, intestines, 

which may interfere with internal organ functions. Hence, it is of great importance to 

verify the pharmacological activities of herbal-derived remedies and their levels of 

toxicity. This calls for a need to investigate a safer concentration on ethnomedicinal 

preparations for human consumption. 

In addition to this, the enormous demand on medicinal plant material has resulted in huge 

trade both at domestic and international levels. The bulk of the material traded is from 

wild harvested sources, on forest lands and only a very small number of plants species are 

cultivated. The expanding trade has serious implications on the survival of several plant 

species. This creates a need for effective conservation strategies of key threatened / 

endangered medicinal plant species to prevent total extinction from the natural flora. 
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Secamone africana is traditionally used in the treatment of Malaria and other ailments in 

Uganda. The study was therefore carried out to investigate the compounds present in this 

plant. The leaves of the plant were extracted using dichloromethane and methanol. 

Isolation and purification was done using different chromatographic techniques which 

included; Thin layer chromatography, Column chromatography and High performance 

liquid chromatography. The isolated compounds were characterized using spectroscopic 

methods (IR, NMR and MS). Chemical investigation of the methanol extract yielded one 

new compound; 2, 4-Dimethyl-oxetan-2-yl)-acetic acid in addition to the six known 

compounds; alpha-linolenic acid, 5-Cyclohexene-1,2,3,4-Tetrol, β-Sitosterol, 

Protocatechuic acid , 4-hydroxylbenzoic acid  and Coumaric acid. Compounds from the 

dichloromethane extract were identified as 1-methyl cyclobutene in addition to known β-

Sitosterol. The presence of these bioactive compounds with different bioactivities 

reported in literature indicates that they are important in the therapeutic potential of 

Secamone Africana. 
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Two hundred and fourteen million women of reproductive age in developing regions 

want to avoid pregnancy but are not using a modern contraceptive method. Of these 155 

million use no method of contraception and 59 million rely on traditional methods. 

Unintended pregnancies pose a substantial risk to women of reproductive age (15-49 

years). Two hundred and sixty six women out of every 100,000 in Kenya die yearly due 

to unsafe abortions, mostly resulting from unintended pregnancy. The unmet 

contraceptive need contributes to the high percentage of unsafe abortions in Kenya. Root 

bark decoctions of Croton menyharthii and Uvariodendron kirkii are traditionally used as 

anti-fertility herbs in Kenya. The objective of the study was to validate the anti-fertility 

efficacy of both plant extracts. The effect of both plants extracts on reproductive 

parameters was studied using normocyclic female wistar rats. Results: Both plant extracts 

significantly disrupted the estrus cycle compared to the control. Uvariodendron kirkii had 

100% antifertility and anti-implantation effect. Croton menyharthii had 75% antifertility 

and 84% anti implantation effect. Ovarian histomorphology showed a significant 

reduction in primary, pre antral and antral follicles compared to the control. A significant 

observation was; as levels of estradiol hormone decreased there was a corresponding 



                                                                           

 

“Natural Products for the Health and Welfare of Africans” 

 
 

increase in percentage loss of ovum compared to the control. Conclusion the present 

study showed significant antifertility activity and might explain the traditional 

consumption of the crude extracts.  

 

Key words: Croton menyharthii, Uvariodendron kirkii, antifertility, anti-implantation, 

ovum loss.  
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Aloe djiboutiensis leaf has long been used in traditional local medicine for its laxative and 

antimicrobial effects. This study aims at an evaluation of the toxicity in vitro and in vivo, 
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the biological activity and characterization of the chemical compounds of A. djiboutiensis 

leaf.  The main chemical compounds of the leaf methanol extract (ADM) and suc (ADS) 

were identified using high resolution high-performance liquid chromatography coupled 

with mass spectrometry. The toxicity of ADM and ADS were tested on MRC-5 cells. 

Evaluation of in vivo toxicity was performed on 40 CD1 mice, 20 males and 20 females 

by oral gavage with a suspension of Aloe Djiboutiensis at a concentration of 200 mg/kg. 

In addition the antioxidant and antibacterial activity were assessed. MS/MS data allowed 

an attempt to identify in the Aloe Djiboutiensis five compounds: two anthracenes, one 

anthracene chromone and two flavonoids. Both extracts did not show toxicity with 

88.25±4.95% and 99±4.7% of the surviving cells for ADM and ADS respectively. The 

treated mice did not display morphological abnormalities in their general physical 

appearance and body shape compared to the controls. Only calcium levels were 

significantly higher in male treated mice compared to the vehicles. Finally a good 

antioxidant activity was observed with IC50 in ABTS at 312 and 300 μg/mL for ADM 

and ADS from A. Djiboutiensis leaf respectively. A better antibacterial activity is 

obtained against Pneumonia aeruginosa with a percentage of inhibition at 74% for 250 

μg/ml ADM extract.  At a concentration of 200 mg/kg, the extract of A. djiboutiensis leaf 

does not exhibit toxicity. In contrast, this plant has antioxidant and antibacterial activity 

and is rich in phenolic compounds. This work presents the first data confirming the 

beneficial contribution of this plant without risk in the concentrations of traditional uses.  

 

Key words: Aloe djiboutiensis, chemical compounds, toxicity in vitro, toxicity in vivo, 

biological activity.  
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Gymnosporia heterophylla (Celestraceae) is an African medicinal plants used to treat 

painful and inflammatory diseases and to manage convulsions with partial scientific 

evidence to validate these claims. An attempt to validate the claims, led to isolations two 

β-dihydroagarofuran sesquiterpene alkaloid (1 and 2), and eight triterpenes (2-10) after 

chromatographic separations, purification and spectroscopic analysis. Methanol extract 

(200 mg/kg b.w) significantly (P<0.05) decreased locomotor activity compared to control 

animals against Picrotoxin–induced convulsion assays in white albino Swiss mice 

evidenced by the 62.5% protection against seizure was compared to positive control 

diazepam (87.5%). Pure compounds from the extracts showed weak to moderate 

activities with compounds 1 and 2 showing the highest activities at 62.5% (P<0.05) and 

75% (P<0.05) protection, respectively, against convulsion compared to the standard drug 

(Diazepam - 5mg/kg) at concentrations of 50 mg/Kg b.w.). These compounds were also 

evaluated for the anti-inflammatory activities against COX-1 and COX-2 activity was 
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determined using colorimetric COX (ovine) inhibitor screening assay kit (Cayman, No. 

76011). The results showed non selective COX inhibitions except for 3-Acetoxy-1β-

hydroxyLupe-20(29)-ene (5), Lup-20(29)-ene-1β,3β-diol (6) which showed COX-2 

selective inhibition at 0.54 (1.85), and 0.45 (2.22) IC50, in mM (Selective Index), 

respectively. Identification of bioactive compounds against Picrotoxin-induced 

convulsion and COX inhibitions assert the potential of the G. heterophylla in 

management of both convulsion and inflammatory reactions. Either way the results 

obtained lend pharmacological credence to the ethno-medical claim for the use of the 

plant in traditional medicine. 

 

 

Session 6: Dec 7, 15:15 – 17:00 

 Hall B111: Biological effects of medicinal plants 

o Lecture 4 

Cytotoxicity of selected medicinal plants species used by herbalists in treating 

people living with HIV/AIDS in Uganda 

Anywar, G, U*
1,4,5

, Kakudidi, E 
1
, Byamukama, R

2
, Mukonzo, J

3
, Shubert, A

4
, Oryem-

Origa H
1
, Bräutigam, C

5
, Jassoy, C

5 

1
Department of Plant Sciences, Microbiology & Biotechnology, College of Natural Sciences, Makerere 

University, Kampala P.O. Box 7062, Kampala, Uganda  

2
Department of Chemistry, College of Natural Sciences, Makerere University, Kampala P.O. Box 7062, 

Kampala, Uganda  

3
Department of Pharmacology & Therapeutics, College of Health Sciences, Makerere University, Kampala 

P.O. Box 7062, Kampala, Uganda  

4
Fraunhofer Institute for Cell Therapy & Immunology (IZI), Perlickstraße 104103, Leipzig, Germany 

5
Institute of Virology, University Clinics & Faculty of Medicine, Max-Bürger Research Centre, University 

of Leipzig, Johannisallee, 30, 04103, Leipzig, Germany 

*Corresponding author: godwinanywar@gmail.com| ganywar@cartafrica.org | ganywar@cns.mak.ac.ug 

mailto:godwinanywar@gmail.com
mailto:ganywar@cartafrica.org
mailto:ganywar@cns.mak.ac.ug


                                                                           

 

“Natural Products for the Health and Welfare of Africans” 

 
 

 

Many people living with HIV/AIDS (PLHIV) in Africa widely use herbal medicines [1]. 

This is fuelled by the belief in their healing properties and the fact that fewer PLHIV 

have access to antiretroviral drugs than those eligible, in countries like Uganda [2]. 

However, the toxicity and safety of the medicinal plants used is largely unknown, posing 

a potential threat to the health of patients [3]. The aim of this study was to determine the 

cytotoxicity of some commonly used medicinal plant species in the treatment of PLHIV 

by herbalists in Uganda. The cytotoxicity was determined using the alamarBlue cell 

viability assay and microscopy. Cell viability was measured using the human 

glioblastoma cell lines; U87.CD4.CCR5 and U87.CD4.CXCR4 and Human Embryonic 

Kidney (HEK 293T) cell line after exposure to different concentrations of ethanol and 

dimethlysulphoxide (DMSO) extracts of Warbugia ugandensis, Erythrina abyssinica, 

Cryptolepsis sanguinolenta, Albizia coriaria, Psorospermum febrifugium, Gymnosporia 

senegalensis, Zanthoxylum chalybeaum, Securidaca longipendunculata, Acacia hockii, 

Gardenia ternifolia Subsp. jovis-tonantis and Bridelia micrantha. The half maximal 

inhibitory concentration (IC50) of the extracts was determined. The ethanol extracts of A. 

coriaria (20.5 µg/ml), B. micrantha (53.5 µg/ml) G. ternifolia (54.7 µg/ml) and DMSO 

extracts of A. coriaria (0.8 µg/ml), W. ugandensis (11.37 µg/ml), B. micrantha (29.8 

µg/ml) and G. ternifolia (45.5 µg/ml) had the lowest IC50, at 4 µg/ml after 24 hours, 

compared to the positive control Mitomycin C (223.6 µg/ml). These plant extracts also 

had cytopathic effects on the cells tested when observed under the microscope. However, 

other plant species tested such as Z. chalybeaum and P. febrifugium, had relatively higher 

IC50 values. In conclusion, the medicinal plant species used by herbalists had varying 

degrees of cytotoxicity against the tested cell lines, with some showing low IC50 values 

and others high values compared to the positive control. 
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Antioxidant activity of ethanolic extract obtained from Eclipta prostrata, Geigeria alata 

and Ambrosia maritima (Asteraceae) whole plant were evaluated using three in vitro 

assays (2, 2-diphenyl-1-picrylhydrazyl (DPPH), superoxide radical scavenging and iron 

chelating). Further studies were conducted in the fractions obtained by petroleum ether, 

chloroform, ethyl acetate and n-butanol from the crude ethanolic extracts. The results 

showed that, ethyl acetate and n-butanol fractions of Geigeria alata demonstrated 

significant DPPH radical scavenging activity, the percentage of inhibition were found to 

be 91 ±0.02 and 90 ±0.02 respectively, (IC50= 22±0.01 and, 66 ±0.02 µg/ml) compared to 

the standard propyl gallate (IC50 77 ±0.01 µg/ml). On the other hand, ethyl acetate 

fraction of Ambrosia maritima showed a potent superoxide radical scavenging activity , 

percentage of inhibition 94±0.01% and IC50 = 48 ±0.01 µg/ml. These Results highlight 

the importance of the studied plants as antioxidants, further studies in the direction of 

isolation of bioactive compounds, especially those related to the diabetic treatment are 

highly recommended. 
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Eucalyptus globulus (Myrtaceae) is one of the plants widely used by many traditional 

medicine practitioners (TMP) worldwide used to prepare herbal remedies for treatment of 

a range of bacterial infections of the gastrointestinal tract, respiratory tract and urinary 

tract systems (Bunalema et al., 2014; Tugume et al., 2016). The plant also has well 

known preservative function which makes it a desirable additive to almost all herbal 

preparations. The essential oil from this plant is also widely used in steam bath, body 

massage, insect repellant, cosmetics, air freshening and perfumes. Although efficacy data 

to support the medicinal use of this plant and its oil is widely documented (Kalpesh et al., 

2013; Oyesomi et al., 2012), there was limited knowledge about its toxicity profile yet 

there are increasing claims by people using herbal medicines to suffer from signs and 

symptoms of hepatotoxicity and gastritis. A methanolic extract from shade air-dried 
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leaves of E. globulus was prepared, sub-chronic toxicity studies were conducted in the 

Wistar albino rats as described by Cruz et al., 2006. Healthy rats (32) were randomized to 

one control and three treatment groups (8 rats per group). The rats in the treatment groups 

were orally administered with determined single daily doses of the extracts (800, 1200 

and 2000 mg/Kg) for up to 42 days while the control group received distilled water. On 

the 43
rd

 day, blood was collected and analyzed for biochemical and haematological 

parameters while tissues from selected vital organs were processed and microscopically 

examined for histopathological lesions.  Numerical data was analyzed using ANOVA and 

mean statistical differences tested using Dunnett’s test at 95% confidence. The 

methanolic extract of E. globulus significantly increased the level of neutrophils and 

lymphocytes.  But it decreased the level of basophils and caused severe sloughing of the 

intestinal mucosa. It was concluded from our findings that the methanolic leaf extract of 

E. globulus can cause gastrointestinal ulcers in Wistar rats following repeated daily 

administration. The results show the toxicity associated with the use of the chronic 

Eucalyptus globulus in traditional medicines. Therefore, more studies are needed to 

confirm the safety of herbal preparations containing this plant so to protect the public 

against potential fatal gastrointestinal ulcerations. 
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Detarium microcarpum belonging to Caesalpinaceae family, is a small tree found in the 

savannah region of Africa. In Cameroon, the decoction of stem bark of this plant is used 

to treat stomach disorder, venereal diseases and gastrointestinal ailments. Previous 

phytochemical studies led to the isolation and characterization of secondary metabolites 

such as carbohydrates, phenolic compounds and terpenoids [1] [2]. Some of with 

exhibited a wide range of biological properties including antimicrobial, antimalarial …etc 

activities [2]. In our ongoing search for bioactive secondary metabolites and active 

fractions from Cameroonian medicinal plants with aim to develop the phytodrugs, 

hydroethanolic extracts of the roots and bark of D. microcarpum were investigated. Dried 

roots and stem bark of D. microcarpum were extracted at room temperature with the 

mixture of EtOH/H2O (70:30). The different extracts obtained were evaluated for their 

antibacterial activities against wide range of microorganism: salmonella enteritidis, 

salmonella typhi and salmonella tiphy murium, using microdilution method. The active 

extracts were first submitted to Liquid Chromatography-Mass Spectrum to determine 

their profile, follow by their bioguided fractionation. The different actives fractions 

obtained were also submitted to LC-MS followed by their purification by column 

chromatography leading to pure compounds, which structural elucidation was carried out 

using spectroscopic technics. The result obtained from the bio-assay show that the crude 

extracts of roots, stem bark and compounds were both active against the three strains of 

salmonella with a MIC of 125 μg/mL on salmonella enteritidis; of 3.90 μg/mL on 

salmonella tiphy murium and 250 μg/mL on salmonella typhi. Whereas, from fractions 

obtained, only the ethyl acetate fractions of the bark and roots were active on those three 
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salmonella strains with a MIC of 250 μg/mL. From active and non-active fractions 

isolated twenty compounds, fifteen of which were enterely characterized. Among them, 

there were eleven known compounds and three new derivatives which structural 

elucidation will be presented. 
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Bacterial infections are a common cause of illness and death in sub-Saharan Africa. 

Moreover severe bacterial infection is one of the principal determinants of the morbidity 

and mortality associated with advanced HIV infection. Antibiotics have saved millions of 

lives. However, antimicrobial resistance has threatened this progress and presented 

significant risks to human health. This has led to a continuing search for newer and more 

potent antibiotics and plants have been sought for new sources of antibiotics. Therefore 

two plants Psorospermum febrifugum and Solenostemon latifolius were investigated for 

their antibacterial potential and chemical constituents. The two plants were found to have 

good antibacterial activity of MIC ≤ 0.1 Mg/Ml. Some of the antibacterial compounds 

namely; Betulinic acid and Coleone U were isolated from Psorospermum febrifugum and 

Solenostemon latifolius respectively. These results indicate that these plants have 

potential in treating bacterial infections and the compounds can be used in the 

formulation and standardisation of herbal remedies from these plants. 
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Herbal medicines are widely used worldwide especially in developing countries. Despite 

this high utilisation, the quality of herbal medicines is often low and they can sometimes 

constitute even the source of contaminations. Therefore, this study aimed at 

microbiologically assessing liquid herbal medications sold on Kigali market. 

A survey was conducted in the Kigali city (Rwanda), ethnobotanical data were collected 

from 45 selected traditional health practitioners and the most used preparations identified. 

A total of 52 liquid preparations were collected and submitted to microbiological test. 

Aliquots of the liquid herbal products were cultured on various culture media, nutrient 

agar, glucose agar, Mac Conkey and the identification of microorganisms was done on 

contaminated samples using API20E. 

The most used preparations were made from Hypoestes triflora, Securidaca 

longipedunculata, Zanthoxylum chalybeum, Aloe spp and Chenopodium procerum. The 

majority of selected liquid preparations (94.2 %) were contaminated mostly by non-

fastidious microorganisms, yeasts and moulds. Escherchelia coli, Enterobacter spp, 

Klebsiella and Salomonela spp. were the most microorganisms identified in analysed 

liquid preparations. 

The study found out that most of the preparations were contaminated with various 

microbes, but most of those microbes were not dangerous. 

A systematic quality control should be performed on herbal medicine before entering the 

market as it is for other medicine preparations. Traditional medicines, especially liquid 

forms, should not be stored for a long time in the marketing to avoid contamination. 

Traditional healers should associate to make small-scale factories in order to make a 

strong standardized production. 
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Infectious diseases are a major public health problem in Kenyan Lake Victoria Basin 

(LVB), especially in slum areas where most people rely on untreated water sources for 

domestic use [1]. These diseases are a leading killer of young children [2]. An 

indigenous plant, Phytolacca dodecandra (Endod) has the potential to control some of 

these infections. Green berries and mature leaves of endod were extracted and the 

berry extracts used to make soap. Crude aqueous extracts and soap were separately 

subjected to anti-microbial susceptibility tests using Disc Diffusion method. The 

activities were measured by the zones of inhibition. Both extracts and soap inhibited 

growth of several bacteria that cause common infections; like typhoid fever 

(Salmonella typhi), diarrhea (Eschechia coli), dysentery and gastro-enteritis (Shigella 

dysentery). Berry extracts inhibited growth of Pseudomonas aeruginosa, and 

Escherichia coli by 100% at concentration of 10mg/ml. Leaf extracts had comparable 

activity (23mm) with standard antibiotic lyncomycin (24 mm) against Staphylococcus 

aureus. Endod soap showed higher activity (91.5%) than commonly used commercial 

antiseptic soap ((83.3%).   Local communities living in LVB can use Endod plant as a 

natural antiseptic by just rubbing green leaves on their hands of formulating antiseptic 

soap from the berries. Aqueous extracts can disinfect contaminated ponds and public 
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water systems thus offering some cheap, sustainable solution to infectious disease 

outbreaks common in LVB and other parts of Kenya [3]. 

 

 Key words:  Infections, Indigenous 
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Biofilm formation is an important virulence factor for a wide range of microorganisms 

including Pseudomonas aeruginosa and Staphylococcus aureus that cause chronic 

infections. The complex nature of biofilm development and drug tolerance imposes great 

challenges for the use of conventional antibiotics and indicates the need for multi-

targeted or combinatorial therapies with plant extracts. Callistemon viminalis is one of 

these plants whose parts have been widely used for therapeutic purposes throughout the 

whole globe. Tormentic acid isolated from C. viminalis is a triterpenoid with a 

pentacyclic triterpene structure. This study sought to contribute to research into the use of 

bioactive compounds from plants by demonstrating whether tormentic acid and extracts 

from C. viminalis inhibit biofilm production by S. aureus and P. aeruginosa. C. viminalis 

powdered leaves were used in total extraction, using dichloromethane: methanol as well 

as ethanol: water as co-solvents in equal ratio. The resulting solvent extracts were tested 

for antibacterial activity on P. aeruginosa and S. aureus. Ciprofloxacin was used as the 

standard in antibacterial susceptibility tests. Extracellular DNA quantification was also 

done by staining the eDNA with propidium iodide and measuring the fluorescence of the 

dye. C. viminalis extracts and tormentic acid were also tested on their effects on 

production of extracellular polymeric substance from P. aeruginosa and S. aureus 

biofilms. The ethanol: water extract had the highest percentage yield (15.1 %). Strong 

evidence of antibacterial activity was found when tormentic acid was tested against both 

S. aureus and P. aeruginosa. The MICs were found to be 25 μg/ml and 12.5 μg/ ml for P. 

aeruginosa and S. aureus cells respectively. The EtOH: Water extract is more potent than 

the DCM: MeOH extract in reducing extracellular DNA in P. aeruginosa biofilms. 

However, it was observed that the DCM: MeOH was more potent than the EtOH: Water 

extract in reducing extracellular DNA in S. aureus biofilms. The extracts reduced the 
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extracellular polysaccharides production in both bacteria with the EtOH: Water extract 

more potent than the DCM: MeOH extract in reducing polysaccharide production in P. 

aeruginosa biofilms. It was, nevertheless, the DCM: MeOH that showed more potency in 

reducing polysaccharide production than the EtOH: Water extract S. aureus biofilm. 

Taken together, the current results suggest that the extracts as well as tormentic acid have 

antibacterial activity on both Gram-positive and Gram-negative species used in this 

study. The extracts and tormentic acid subsequently showed positively significant effects 

on the release of extracellular DNA and capsular polysaccharides for the biofilms 

produced by both species. These results support the use of C. viminalis leaves by 

traditional healers in managing bacterial infections. 
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Anopheles gambiae s.s. is an African malaria vector, known to feed selectively on certain 

plants for sugar sources. It’s adaptive significance of this behaviour especially on how the 

extracts of such plants impact on the fitness and anti-plasmodial activity of this vector has 

not been explored. The study determined the toxicity and larvicidal activity of extracts 

from six selected plants found in Kenya (Artemisia afra Jacq. ex Willd, Bidens pilosa L., 

Parthenium hysterophorus L., Ricinus coummunis L., Senna didymobotrya Fresen. and 

Tithonia diversifolia Hemsl.) and two compounds identified from R. communis: 3-

carbonitrile-4-methoxy-N-methyl-2-pyridone (ricinine), and its carboxylic acid derivative 

3-carboxy-4-methoxy-N-methyl-2-pyridone, the latter compound being reported for the 

first time from this plant. Toxic effects of extracts on adult females was tested using 

feeding assays and larvicidal activity was tested against third-instar larvae. Mortality of 

larvae and adult females was monitored for three and eight days, respectively; Probit 

analysis was used to calculate LC50. Survival was analysed with Kaplan-Meier Model. 

LC-MS was used to identify the pure compounds.The extracts from T. diversifolia and 

R. communis showed the highest toxicity (LC50 1.52 and 2.56 mg/mL respectively) in 

adult females of An. gambiae s.s. after 7 days of exposure. Larvicidal activity of all the 

extracts increased with the exposure time with the highest mortality recorded for the 

extract from R. communis after 72 h of exposure (LC50 0.18 mg/mL). Mosquitoes fed on 

solutions from the two pure compounds, 3-carboxy-4-methoxy-N-methyl-2-pyridone and 

ricinine survived almost as long as those fed on the R. communis extract with mean 

survival of 4.93±0.07, 4.85±0.07 and 4.50±0.05 days respectively. These findings 

demonstrate that extracts from the six plant speciesexhibit varying bioactivity against the 
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larvae and adult females of An. gambiae s.s. T. diversifolia and R. communis showed 

highest bioactivity against adult females An. gambiae and larvae while longevity of 

female An. Gambiae s.s. decreased with exposure time to the two pure compounds. 

 

Keywords: Anopheles gambiae s.s, Malaria, Mosquito, Alkaloid, Larvicidal, Toxicity, 

Ricinus coummunis 
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Using nanoparticles as a treatment for antibiotic resistant bacteria has a great attention 

nowadays, as they are inexpensive, eco-friendly so they don‟t leave toxic compounds or 

hazards, and their synthesis method is less complicated than the chemically synthesized 

ones. Silybum marianum has been used for biosynthesis of AgNPs and Cupressus 

macrocarpa for the biosynthesis of ZnONPs and SeNPs, for their unique properties as 

antibacterial drugs. AgNPs, ZnONPs, and SeNPs were synthesized by the reduction 

effect of the two plant extracts on Ag, Zn and Se metals. The nanoparticles were 

characterized using UV–visible spectroscopy, Fourier-transform infrared spectroscopy 

(FTIR), and transmission electron microscopy (TEM). The antibacterial effect was 

evaluated by determining the minimal inhibitory concentration for the three nanoparticles 

in comparison to ampicillin and cefazolin in three E.coli bacterial strains. The expression 

of antibiotic resistance genes were evaluated in the bacterial strain that was inhibited by 
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the effect of nanoparticles. The characterization experiments proved the synthesis of the 

three nanoparticles. The growth of the antibiotic resistant bacterial strain was inhibited 

due to the effect of ZnONPs, and SeNPs, while AgNPs had mild antibacterial effect. The 

antibacterial effect of those nanoparticles was proved by the down regulation of antibiotic 

resistance genes. In conclusion, the synthesized ZnONPs, and SeNPs had strong 

antibacterial activity which was proved by shutting down the antibiotic resistance genes. 

 

Keywords: green synthesized nanoparticles, Antibiotic resistant bacteria, AgNPs, 

ZnONPs, and SeNPs 
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Wild edible plants have been consumed by humans since time immemorial. They act as 

safety nets in times of food shortage and improve livelihoods of rural communities. 

Scientific evidence has proven that they contribute significantly to nutritional health 

especially in prevention of life style diseases. However, dependence on wild edible plants 
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is being threatened by loss of indigenous knowledge due to environmental degradation 

even when most of the plants have not been scientifically validated. This study focused 

on documentation of indigenous knowledge regarding identity and use of wild edible 

plant species in 12 communities around Mabira Central Forest Reserve in Uganda. Data 

on plant usage was collected through structured and semi-structured interviews, guided 

field visits and free listing. Literature review was done to obtain nutritional data on the 

identified plant species. Twenty seven plant species (25 families, 24 genera) were 

identified. The dominant habit was trees (41%) and the least dominant climbers (3%). 

Fruits (66%) were the major parts consumed while tubers, roots and oil were the least 

consumed at 4% each. Fruits were mainly consumed raw compared to vegetables which 

were cooked. Afromomum anguistifolium was the dominant plant consumed in 74% of 

the households. Nutritional data on identified plants augments their importance in the 

diets of rural people. These results will motivate policy makers and local communities to 

conserve biodiversity through sustainable use and management of wild edible plant 

species. Priority plant species will also be analysed for possible standardization into 

nutritional products for commercialization. 

 

Key words: Indigenous knowledge; livelihoods; nutritional health; Mabira forest; Wild 

food plants 
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Heliopolis University is a pioneer scientific institution that strives for the sustainable 

development of individual consciousness, economic solidarity, social justice, and 

environmental balance in Egypt and the world. At Heliopolis University, we empower 

our students to be the champions of sustainable development in different spheres of life. 

We provide a fertile ground for new ideas that lead to further research and study. Our 

education combines teaching, research, and practice with a uniquely humanistic core 

program to develop curious and creative minds. The faculty of pharmacy is a unique 

example in Egypt which search for local natural resources as remedies for management 

of endemic diseases. Serve as a consultation center for the pharmaceutical industry and 

community. Integrate the disciplines of natural product chemistry in the pharmaceutical 

industry R&D departments. Develop suitable extraction/isolation and QA methods for 

natural products used as pharmaceuticals, dietary supplements, and cosmetics.  

 

 

 

Session 8: Dec 8, 15:15 – 17:00 

 Hall Physio 202: Chemistry and biology of natural products     

o Lecture 2 

 

Solid Phase Extraction, GC MS Analysis, Antimicrobial and Antioxidant Activity of 

Datura stramonium Fruit 

Ghada Mohammed Ahmed
1
*, Ahmed Ali Abdalkreem

2
, Ahmed Musa Mohammed

2
, 

Alhussein Alamin Mohammed
2
, Shakir Abd alkhalgh Alradi Jaber

2
, Osama Ali Omer

1
, 



                                                                           

 

“Natural Products for the Health and Welfare of Africans” 

 
 

Sulieman A. G. Nasir
1
 

1
 Faculty of Science and Technology, Omdurman Islamic University, Sudan  

2
 Department of Pharmacognosy, Faculty of Pharmacy, Omdurman Islamic University, Sudan  

* Corresponding author (E-mail: gadabio@gmail.com)  

 

The aim of this study was to extract and to identify the chemical constituents using GC-

MS; and to assess the antimicrobial and antioxidant activities of Datura stramonuim 

fruits. Datura stamonuim fruits were extracted by using modified solid extraction 

method. Then the extract analyzed by GC-MS using two different models. Anti-

microbials activity assessment was conducted using disc diffusion method, whereas the 

anti-oxidant evaluated for the extract using DPPH method.  

The results showed that the yield percentage of the extraction process (16.67%). GC-MS 

analysis of prepared extract revealed presence of about 54 compounds, the major 

compound is octadecanoic acid; 1,2-ethanediyl ester (30.25%), phenol (15.86%), phenol, 

2 methoxy (9.45%), Butanoic acid, 4-hydroxy (3.65%), Butanoic acid, anhydride 

(3.48%), n-Hexadecadienoic acid (2.56%), Oleic acid (2.48%), 1-(3Himidaol-4yl)- 

ethanone (2.18%), Caffeine (2.16%), Atropine (0.11%). The studied extract exhibited 

antimicrobial activity against S.auers, Ecoli and Candida albicans, also the prepared 

extract showed antioxidants activity (80%). It concluded that these results confirm the 

traditional uses of the Datura stramonuim as antibiotic, analgesic and antioxidant agent.  

The results obtained in this study have exposed the capability of solid extraction method 

in extraction of bioactive compounds of Datura stramonuim fruits. Further works are 

nevertheless required to provide deeper understanding of the mechanisms involved to 

facilitate the development of an optimum system applicable to the industry. 
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Pulicaria undulata is a wild aromatic plant of Pulicaria genus belongs to Compositae 

(Asteraceae) family (1). In this study the phytochemical screening of P. undulata 

growing in Sudan revealed the presence of alkaloids, flavonoids, phenols, saponin, 

tannins and terpenoids. The antimicrobial activity of P.undulata essential oil against 

standard gram positive and negative bacteria, and two fungal organisms using disk 

diffusion method. The result showed intermediate activity against Bacillus subtilis 

(15mm) and Candida albicans (14mm) compared to the standard (Gentamicin) drug 

showed inhibition zone of 25mm aganist both of these two organisms. Whereas the 

activity of the oil was found to be (11 mm) aganist Escherichia coli and (10mm) against 

both Staphylococcus aureus and Pseudomonas aurginosa compare to the standard 

(Gentamicin) with the activity of 20mm, 30and 27 respectively. The antioxidant activity 

of the oil was evaluated by using DPPH radical scavenging method. The result showed 

moderate activity (56%) in compare with standard Propyl gallate with activity of activity 

of 91%. The GC-MS analysis of the essential oil shown that it is contain 

piperitone(80.27%) as a major compound, Benzene 2-(1,1-dimethylethyl)-1,4-dimethoxy-

(3.96%) and N-(2,5-Dioxo-1-phenyl-pyrrolidin-3-yl)-2,2,2-trifluoro-N-(4-methoxy-
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benzyl)-acetamide(3.73%). The outcome of our research suggested that P.undulata might 

be a good source of active antimicrobial and antioxidant.  
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Malaria is a deadly disease caused by parasites transmitted to humans by infected female 

mosquito bites [1]. In the search for new treatments for malaria and new antimalarial 

drugs, researchers turning to traditional remedies used by people living in an endemic 

area. Dacryodes edulis (Burseraceae) is used in traditional medicine against malaria, 

fever, wounds and leprosy [2]. The present study aims was to obtain enriched active 

extracts for use as a raw material for the preparation of phytomedicines and to isolate 

active secondary metabolites that can be used for the development of new drugs against 

malaria. The stem bark of Dacryodes edulis was chopped into pieces, air dried, ground 

and extracted with methanol. The crude extract obtained was tested against Plasmodium 

mailto:jumetakevine@yahoo.fr
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falciparum 3D7 strain and exhibited good potency with an IC50 of 6.154 µg/mL.  This 

extract was submitted to the liquid-liquid partition successively with n-hexane, CH2Cl2, 

EtOAc and n-butanol, respectively. The EtOAc and n-butanol also tested against the 

same strain and were more potent with IC50 values of 1.794 and 4.86 µg/mL, 

respectively. The chemical investigation of the n-hexane, CH2Cl2 and AcOEt fractions 

led to the isolation of 23 compounds of which 8 were identified as 3-oxo-lanosta-7,24-

dien-26-oid acid, confluentic acid, griseoxanthone C, 3,4-dihydroxybenzoic acid and 

3,3ʹ,4-tri-O-methylellargic, β-amyrin acetate, α-amyrin, a binary mixture of β- and α-

amyrin. Their antiplasmodial activity testing is in process. 
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Tanzania is endowed with a diversity of plant species, several of which are deployed in 

traditional medicine for the treatment of major diseases such as malaria, tuberculosis, and 

cancer. However, some are yet scientifically investigated. We recently included a rare 

medicinal plant species namely Erythrina schliebenii Harms (Fabaceae) in our on-going 

chemical investigations of plant constituents for their antitubercular and anticancer 

properties. E. schliebenii is a rare coral tree endemic to Tanzania, twice reported to be 

extinct, but survives in a restricted distribution in the Kilwa District. The plant is 

traditionally used for the treatment of stomachache and diarrhea, for prevention of 

jaundice of newborn babies, and as an abortive agent. We have isolated and identified 23 

flavonoid-type compounds from E. schliebenii, 4 being new. Isolation of the compounds 

was done through chromatographic methods while determination of the structures of the 

compounds was achieved by analysis of their spectroscopic data. E. schliebenii crude 

extracts and their constituents exhibited antitubercular activity against TB causing 

microbe Mycobacterium tuberculosis (H37Rv strain). Evaluation of their toxicity against 

the aggressive human breast cancer cell line (MDA-MB-231) indicated half maximal 

effective concentration (EC50) values of 13.0−290.6 μM (pure compounds) and 38.3 to 

>100 μg/mL (crude extracts).The novelty and biological activities of the discovered 

compounds open up future research towards drug discovery and further underscore the 

need for conservation and sustainable utilization of natural bio-resources available in the 

country. Promotion of such natural product research is envisaged potential for 

establishment of herbal related industries. 
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Silymarin (the standardized flavonolignans-rich extract prepared from the purple-

flowered Silybum marianum fruits) has been reported to have antidiabetic, antioxidant 

and hepatoprotective activity. Silybum marianum (L.) Gaertn var. albiflorum  reported to 

have antihepatatoxic effects against CCl4 and galactosamine-induced cytotoxicity in vitro. 

In this study, The main flavonolignans of white-flowered S. marianum extract were 

isolated and identified as silyhermin, isosilandrins A and B. in vitro α-amylase inhibitory 

activity and in vivo antioxidant and hepatoprotective activities against paracetamol–

induced liver toxicity in rats was evaluated for white-flowered S. marianum fruits extract.  

In vitro cytotoxic activity of white-flowered S. marianum fruits extract and isolated 

flavonolignans was carried out against human cancer cell line (Hep-G2) and normal 

human cell line (HFB-4) using SRB assay. The results showed that the extract prepared 

from white-flowered S. marianum showed higher α-amylase inhibitory and 

hepatoprotective activity than standard silymarin. The hepatoprotective and antioxidant 

activities of for white-flowered S. marianum extract at dose 50 mg/kg and  100 mg/kg 

respectively was comparable with that of 100 mg/kg of standard silymarin. Results 

revealed that white-flowered S. marianum extract and the isolated flavonolignans have no 

obvious harmful effect on HFB-4 cells. Cytotoxic activities against HeP-G2 were in the 
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following order: white-flowered S. marianum extract > standard silymarin > isosilandrins 

> silyhermin. 

 

Key words: Silybum marianum variety albiflorum, silyhermin, isosilandrins, α-amylase 

inhibitory, cytotoxicity, hepatoprotective, antioxidant. 
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Over the last two decades, improvements in Hepatocellular Carcinoma (HCC) survivals 

have been made by advances in HCC treatments in surgery and interventional radiology. 

Furthermore, the implementation of surveillance protocols in high-risk populations has 

resulted in early HCC detection and improved post-treatment survival. Additional factors 

that predict HCC survival include the degree of liver dysfunction as well as the initial 

tumor size and number of tumors. Another potential factor is the tumor volume doubling 

time (TVDT) which is assessed by two serial radiologic imaging studies prior to HCC 

treatments. Use the breath analysis of patients with liver cirrhosis and chronic liver 

diseases for early detection of HCC even before the nodule formation. Group (1) patients 

with liver cirrhosis (LC) compensated and not compensated (50) what ever the etiology. 
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Group (2) HCC (50) and group 3 control healthy (20), age and sex matched. All   

investigations will be done accordingly and statististical analysis after tabulation of the 

results. Results will be compared  between the  disease  groups  and control  to get  the 

key  for the good screening  for patients with liver cirrhosis to avoid  the developments  

of HCC. Still the need of non invasive method for early detection of HCC is crucial in 

chronic liver disease patients to save economy for both   patients   and environments. 

Key words: Hepatocellular Carcinoma (HCC), Liver Cirrhosis (LC). 
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Infusions of Donella welwitschii are used in Cameroon and the Central African Republic as 

antitussive. This plant is the only liana of the family sapotaceae. The aim of this study was to 

investigate the medicinal properties of D. welwitschii by isolation, characterisation and evaluation of 

the antimicrobial properties of its secondary metabolites and extracts.  

The compounds were isolated by chromatographic techniques using silica gel and 

sephadex LH20 and characterised by spectroscopic methods (NMR, MS, UV, and IR) 

and by comparing data with literature. Antimicrobial assay were performed by disc 

diffusion methods. The organic extracts from the aerial part of D. welwitschii yielded 12 

compounds: 3-C--D-glucopyranosyl-2, 4’, 4, 6-tetrahydroxylbenzophenone 1, 3-C--D-

glucopyranosyl-2, 4’, 4, 6-tetrahydroxylbenzophenone 2, Diospyric acid 3, Spinasterol 4, 

Spinasteryl acetate 5, Taraxerol 6,  and  - Amyrins 7 (Díaz-Ruiz et al., 2012), Ursolic 

acid 8, Oleanolic acid 9, 28-hydroxy--amyrin 10, Vanilic acid 11 and 3-O--D-
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glucopyranosyl spinasteral 12. The extracts and compounds are being assayed for their 

antimicrobial activities.  

 

Key words: Donella welwitschii, Benzopehenones, triterpenes, antitussive, antimicrobial. 
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Valorization of shrimp heads (Penaeus sp.) by enzymatic hydrolysis: application in 
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Shrimp production occupies an important place in fisheries production in Madagascar, 

accounting for 73% of exported products. This exploitation generates, by the the shelling 
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and the process of removing shrimp’s head, a lot of by-products (or wastes). Either 60% 

of the shrimp is mainly rejected as garbage, yet they contain biomolecules of 

biotechnological interest, which are able to influence the physiology of organisms. 

Therefore, a study has been realized with the goal to propose a way of valorization of 

shrimp’s wastes in aquaculture notably in Oreochromis niloticus (Tilapia) nutrition.  

The experience was done in two parts. The first one is about biochemical process, which 

was done in the VALorisation des REssources MARines or Marine ressources 

valorization (VALOREMAR) laboratory of the Institut Halieutiques et des Sciences 

Marines (IH.SM). This process is autolysis, an enzymatic hydrolysis, which uses the 

endogenous pepsin of the viscera in the shrimp’s head. Autolysis release the peptides and 

amino acids contained in the heads of shrimps. Once that last was mached, melt and 

homogenized, the reaction is started with activation of the pepsin at pH = 2 and 40 ° C. 

Those parameters of hydrolysis (pH, temperature and hydrolysis degree) are followed and 

controled by the methods of pH-stat. The reaction is stopped after two hours by thermal 

inactivation of the enzyme. The autolysate powder is obtained by drying (at 70 ° C.) and 

grinding the supernatant obtained after centrifugation.  

For the test of efficiency in fish nutrition, three experimental rations are tested 

respectively on three replicate lots of Oreochromis niloticus’s juveniles. The protein 

source from animal is brought by the fish meal in the witness feed and is replaced, by the 

autolysate, partially in the food A50 (50 %) and totally in the food A100 (100%). 

Juveniles were fed twice a day under the same conditions. The zootechnical 

performances are followed weekly for 6 weeks and were compared by the one-way 

ANOVA test on Systat 12 at a significance level of 5%.  

An average degree of hydrolysis of 35.63 ± 1.49 % and an autolysate yield of 8.21 ± 2.49 

% were recorded over four tests. The peptide level and digestibility are higher in the 

autolysate than in the initial substrate and there are more essential amino acids, such as 

lysine and methionine (Tilapia growth factors). The kinetics of hydrolysis presents two 
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phases: the phase of fast growing and phase of latency. After six weeks, the tested lots 

show higher performances compared to the pilot, especially those that are fed with food 

A100. The best zootechnical performances are gotten with the test batches whose daily 

gains of weight and height are respectively of 0.45g/day for 0.06cm/day (lot A100) and 

0.38g/day for 0.05cm/day (lot A50); against 0.29g/day -0.03cm/day for the pilot.  

In conclusion, shrimp wastes constitute accessible resources of active biomolecules 

valorizable by biochemical processes like autolysis. This process increase their functional 

and nutritional properties of the proteins and peptides from shrimp’s head. Those 

products transfer into the fish feed increases the digestibility and growth of fish while 

decreasing the duration and costs of aquaculture and could also be used in marine 

pharmacology and nutraceutics.  

 

Keywords: Shrimp’s Head, Enzymatic hydrolysis, Peptides, amino acids,Valorization, 

Oreochromis niloticus, feed 
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Croton pseudopulchellus Pax and Croton macrostachyus Hochst. are two Cameroonian 

shrubs or trees belonging to Euphorbiaceae family [1,2]. Different plant parts of these 

species are widely used in traditional medicine for the treatment of infectious diseases, 

asthma, chest affections and burns [3,4]. It has been reported that Croton species contains 

alkaloids, flavonoids, triterpenoids, but are mainly rich in diterpenoids [3,5]. 

Phytochemical study of these two plants harvested respectively in areas with completely 

different climatic conditions led to the isolation of eight secondary metabolites namely 

18-methoxycarbonyl-15,16-epoxyent-cleroda-3,13(16),14-triene-,20,19-olide  

(megalocarpoidolide B) (1), 7,8-dehydrocrotocorylifuran (2), vitexin (3), lupeol (4), 

acetyl aleuritolic acid (5), crotepoxide (6),crotomacrine (7) and β-sitosterol (8).The 

structures of the isolates were determined by means of spectroscopic and spectrometric 

data, as well as by comparison with literature data. Antimicrobial and antioxidant 

activities of the isolated compounds from C. pseudopulchellus (1-5) were investigated. 

Vitexin (3) showed promising antimicrobial activities with MIC and MMC values ranged 

between 16 - 32 μg/ml and interesting antioxidant activities very close to those of vitamin 

C and BHT used as reference antioxidant drugs. Investigations on both plants are still 

going on in order to isolate more potent secondary metabolites in order to justify their 

traditional uses. Compounds 1-4 were isolated from this plant species for the first time. 
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Chromatographic techniques have significant role in natural products chemistry as well 

as contribute in the discovery of novel and innovative compounds of pharmaceutical and 

biomedical importance. This study focused on fractionation of biologically active plant 

secondary metabolites using column chromatography and thin layer chromatography 

(TLC). The DCM: methanol leaf extracts of Triumfetta welwitschii which had shown the 

highest potency in a previous study was used in the column chromatography. Isocratic 

elution was done using hexane: ethyl acetate (80:20). Fractions of the eluent were 

collected and subjected to TLC until no spots appeared on the TLC plate. The developed 

chromatogram was observed under UV at 254 nm and 365 nm. The compounds were also 

visualised as spots derivatised with 10 % sulphuric acid followed by heating. A total of 

87 fractions were collected. Fractions with similar profiles were pooled to give a total of 

14 pools. Before going to the further purification of the fractions antibacterial activity of 

the 14 fractions (designated p1-p14) were determined. The antibacterial activity of the 14 

isolated fractions was determined against Pseudomonas aeruginosa using the broth 

microdilution method. A total of eight fractions were able to inhibit the growth of P. 

aeruginosa by more than 50 %. Fraction number fourteen (p14) showed total inhibition of 

bacterial growth with a minimum inhibitory concentration (MIC) of 50 µg/ml. The 

minimum bactericidal concentration (MBC) for p14 was determined by plating a sample 

of inoculum from titre wells showing inhibition on tryptic soy agar plates and incubating 

overnight at 37°C. The MBC for p14 was found to be 100 µg/ml. Fraction p14 was 

inhibitory and bactericidal to P. aeruginosa at concentrations of 50 µg/ml and 100 µg/ml 

respectively. Further work involving identification of the components making up p14 is 

needed.  
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Parthenolide (PT) is a sesquiterpene lactone isolated from Tanacetum parthenium. In this 

work, PT showed strong cytotoxic effect against various solid tumor cell lines. Such as 

colon carcinoma cells, glioblastoma cell line and Breast cancer cells. To the best of our 
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knowledge, hypersensitivity (collateral sensitivity) (CS) in MDA-MB-231-BCRP cell 

line is reported here for the first time. We were interested in identifying the mechanism of 

collateral sensitivity. Firstly, we found that PT bound to IKK preventing IκBα 

degradation and eventually nuclear factor kappa B (NF-κB) pathway is inhibited. Second 

mechanism of CS was identified via Down-regulation of hypoxia inducing factor 1-alpha 

(HIF-1α) in MDA-MB-231-BCRP resistant cells, since it is a target gene of NF-κB. 

Moreover, PT also showed epigenetic effect by inhibition of HDAC activity using both 

molecular docking and HDAC activity assay. COMPARE and hierarchical cluster 

analyses, we found gene expression profiles that predicted sensitivity or resistance of 47 

tumor cell lines toward PT. Interestingly, Ingenuity Pathway Analysis software revealed 

NF-κB and HIF signaling as top networks of these genes, cellular functions and canonical 

pathways influencing the activity of PT against tumor cells. In conclusion, PT exerted 

profound cytotoxic activity against various cancer cell lines mainly against BCRP-

overexpressing tumor cells, suggesting PT as novel candidate for cancer treatment. 
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Nimbolide is considered a promising natural product in cancer prevention and treatment. 

However, it is not known yet, whether the different mechanisms of multidrug resistance 

(MDR) influence its anticancer activity. In this study, well-known MDR mechanisms 

(ABCB1, ABCG2, ABCB5, TP53, EGFR) were evaluated againstnimbolide. The P-

glycoprotein (ABCB1/MDR1)-overexpressing CEM/ADR5000 cell line displayed 

remarkable hypersensitivity to nimbolide, which was mediated through upregulation of 

the tumor suppressor, PTEN, and its downstream components resultedin significant 

downregulation in ABCB1/MDR1 mRNA and P-glycoprotein. In addition, nimbolide 

targeted essential cellular metabolic-regulating elements including HIF1α, FoxO1, MYC 

and reactive oxygen species. The expression of breast cancer resistance protein (BCRP) 

as well as epidermal growth factor receptor (EGFR) and mutant tumor suppressor TP53 

did not correlate to nimbolide’s activity. 
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Treatment of microbial infections has become complicated due to increased resistance of 

microbes to the current drugs. The current study investigates crude extracts and seven 

compounds from root and stem bark of Cordia africana Lam. for antimicrobial and 

cytotoxic activity. Extraction was done using 50% methanol in dichloromethane, 

followed by chromatographic separation of compounds, whose structures were 

established by interpretation of spectroscopic data. The in vitro susceptibility of selected 

microbes to the crude extracts and pure compounds was determined. Cytotoxicity of 1, 6 

and 7 was determined against the drug sensitive, CCRF-CEM and resistant CEM/ADR-

5000 cells, with doxorubicin used as the standard. The root bark extract of C. africana 

yielded six known compounds: oleanolic acid (1), 3-β-lup-20(29)- en-3-ol (2) stigmast-

5,22-dien-3β-ol (3), 2-(2Z) -(3-hydroxy-3,7-dimethylocta- 2,6-dienyl)-1,4-benzenediol 

(4), 4-hydroxy-3-methoxy- benzaldehyde (5) and 7-hydroxy-4′-methoxyisoflavone (6). 

The stem bark extract resulted to 1 and 2 alongside, ubiquinone-8 (7) and 1-octacosanol 

(8). Compound 1 showed moderate activity against Enterococcus faecium (IC50 of 14.44 

μg/ mL), with vancomycin being inactive. Compounds 1, 6 and 7 showed cell viability 

>50% against CEM/ADR5000 and CCRF-CEM cells at 10 μM and therefore were 

considered inactive. Surprisingly, 1 was relatively more active compared to the standard, 

with cell viability of 57.93% against CEM/ ADR5000, versus 78.97% for doxorubicin. 

To the best of our knowledge, this is the first report of the eight compounds from C. 
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africana. The cytotoxicity of 1, 6 and 7 are reported here for the first time. Traditional 

use of the plant extract in management of various infections may be attributed to presence 

of 1, which displayed moderate antimicrobial activity.  

 

Key words: Cordia africana, Ubiquinone-8, Oleanolic acid acid, 7-hydroxy- 4′-

methoxyisoflavone, VRE.  
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Cryptococcus neoformans is encapsulated yeast that causes fungal meningitis. The fungal 

infection is common in immunocompromised individuals, causing 10-15 % of AIDS 

related mortality. Limitations in the use of antifungals such as the side effects of 

commercially available antifungal drugs and increase in antimicrobial resistance have 

necessitated the need to develop new and more effective antifungal agents. Many 

medicinal plants have compounds with antifungal activities; therefore, can possibly be 

new sources of antifungal agents. The aim of the study was to evaluate the antifungal 

activities of selected plants against Cryptococcus neoformans. An ethnobotanical survey 

was carried out with the aid of an open-ended semistructured questionnaire as an 

interview guide. Information was collected from traditional healers and plants that could 

possibly be used to treat meningitis were identified. Identification of the plants was done 

with the help of traditional healers then confirmed with the taxonomists at the National 
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Herbarium and Botanic Garden in Harare. All plant samples were oven dried and ground 

into powder. Samples of each plant material were macerated with 50:50 v/v 

dichloromethane: methanol as well as 50:50 v/v ethanol: water. Masses of extracts were 

measured and percentage yield calculated. Minimum inhibitory concentrations (MICs) of 

the crude extracts were determined using the microdilution method. The plant species 

that were identified for treating meningitis were Ozoroa reticulata, Ormocarpum 

trichocarpum, Steganotaenia araliacea, Commiphora glandulosa, Flueggea virosa, 

Spirostachys africana, Cissus cornifolia and Combretum molle. The most commonly 

used plant part was the root. The highest extract yield obtained was 19.2% from O. 

reticulata and the lowest was 2.3% from S. araliacea. The ethanol: water extract and 

DCM: methanol extract of Ozoroa reticulata and Cissus cornifolia roots, respectively, 

exhibited an MIC at 50 μg/ml. The highest inhibition of growth of C. neoformans was 

99% from the root extract of C. cornifolia. C. cornifolia is known as a CNS depressant. 

In individual with impaired immune function, the cryptococcal infection may spread to 

the CNS. Therefore, C. cornifolia can be a source of bioactive compounds that can be 

used to fight cryptococcal meningitis. Moreover, the antifungal activities found in this 

study support the use of these selected plants as folk medicine. 
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Bacteria have developed resistance to most of the current antibiotics. There is evidence 

suggesting that plant-derived compounds have a potential for interacting with biological 

processes. One of the plants commonly used in African ethnomedicine is Vernonia 

adoensis from the Asteraceae family. The leaves of the plant have been reported to have 

antimicrobial activity. Hence, the aim of this study was to isolate the bioactive 

compounds from the leaf extract and evaluate their antibacterial activity on 

Staphylococcus aureus, Klebsiella pneumoniae and Pseudomonas aeruginosa. In 

addition, the effect of the isolated compound on biofilms of P. aeruginosa was 

determined. Isolation of phytochemicals from the leaves of V. adoensis was done using 

column chromatography. Preparative TLC was used to further isolate mixed compounds 

in the fractions. Nuclear magnetic resonance spectroscopy and mass spectrometry was 

used to identify the isolated pure compounds. The broth microdilution assay was carried 

out to evaluate the antibacterial activity of the isolated compound on P. aeruginosa, S. 

aureus and K. pneumoniae. Crystal violet staining technique was used to evaluate the 

effect of the isolated compound on biofilms of P. aeruginosa. The compound isolated 

from V. adoensis was identified as chondrillasterol. Chondrillasterol exhibited 25%, 38% 

and 65% inhibition of growth on S. aureus, K. pneumoniae and P. aeruginosa 

respectively. At 1.6 μg/ml chondrillasterol completely disrupted mature biofilm of P. 

aeruginosa while at 100 μg/mL the compound completely inhibited formation of biofilms 
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of the bacteria. Chondrillasterol isolated from V. adoensis has antibacterial properties 

against S. aureus, K. pneumoniae and P. aeruginosa. The compound also has biofilm 

inhibition and disruption activity against P. aeruginosa biofilms. Thus, the active 

phytochemical could be a useful template for the development of new antimicrobial 

agents with both antibacterial and antibiofilm activity.  

 

Key words: Vernonia adoensis, antibacterial, biofilms, chondrillasterol. 
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Curcumin (CUR) is a natural component derived from Curcuma longa L. It is known for 

its anticancer activity. Some problems limit the use of CUR, namely, low solubility, low 

bioavailability and photodegradation. However, being a photosensitizer, CUR is an 

attractive candidate for photodynamic therapy of cancer that can overcome major side 

effects associated with chemotherapy. Hence, in this work, CUR was formulated into 

Nanostructures Lipid Carriers (NLCs) using peceol and olive oil to enhance CUR cell 



                                                                           

 

“Natural Products for the Health and Welfare of Africans” 

 
 

penetration, and therefore the effectiveness in cancer treatment. Three different NLCs 

formulae were prepared using different ratios of lipids using High Shear Hot 

Homogenization method. The resulting NLCs were evaluated by determining the particle 

size, polydispersity index, zeta potential and encapsulation efficiency. The anticancer 

activity on breast cancer cell line for P3 formula was evaluated in both dark and 

following of blue light (430 nm) irradiation to evaluate the photodynamic therapeutic 

properties using free CUR as a comparison standard. Results have proven the efficacy of 

CUR against breast cancer cell line in both dark and irradiation treatments, moreover, P3 

showed significantly superior cellular toxicity compared to free CUR in both treatments. 

 

Keywords: Curcumin, Nanostructured Lipid Carriers (NLCs), Peceol, Photodynamic 

Therapy, Breast Cancer 
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Screening of the dichloromethane fraction of Ambrosia maritima collected from the 

Egyptian desert resulted in the isolation and characterization of 5 pseudoguaianolide 

sesquiterpene lactones (ambrosin, damsin, hymenin, damsinic acid and maritimolide). 

The structures of the isolated compounds were fully characterized using 1D and 2D NMR 
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spectroscopic techniques and mass spectrometric analysis together with comparison with 

previously published data. The cytotoxic activity of the isolated compounds was 

evaluated against HCT-116 cells (human colon carcinoma cell line), A-549 cells (human 

lung carcinoma cell line) and MCF-7 cells (human breast carcinoma cell line). Structure–

activity relationships of the isolated sesquiterpene lactones were analyzed by comparing 

the IC50 values of several pairs of sesquiterpene lactones differing only in one structural 

element. The results revealed that hymenin is the most active sesquiterpene lactone 

followed by ambrosin, damsin, damsinic acid, and finally maritimolide. 
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The chemical composition of the Egyptian rose-scented geranium essential oil 

(Pelargonium graveolens L'Herit. ex. Ait. (Geraniaceae)) was examined. GC-MS 

analysis of the essential oil prepared by hydrodistillation showed the presence of iso-

menthone (15.71%), epi-α-cadinol (15.49%), iso-menthol (6.46%), geranyl formate 

(6.22%), geraniol (6.16%) and citronellol (5.53%). Solvent extraction method was used 

and the composition of the resulting absolute was compared with the essential oil. The 

absolute obtained from n-hexane extract showed the absence of linalool which was 

among the major essential oil components prepared by hydrodistillation (6.18%). The 
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ratio between the two monoterpenoids citronellol and geraniol is a quality indicator for 

the essential oil from this plant species. Change in citronellol and geraniol in the absolute 

was monitored during leaf development. Estimation of the ratio of the two 

monoterpenoid compounds was carried out using 
1
H NMR spectroscopy. Geraniol 

concentration was highest in young leaves and disappeared in large leaves. Citronellol 

concentration increased with increase in leaf age. Meta-analysis of the essential oil 

prepared by hydrodistillation and analyzed by GC-MS was carried out for plants growing 

in different parts of the world.  
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The root extract of Thespesia garckeana yielded three known oxidatively coupled 

sesquiterpenoids, namely (-)-gossypol (1) and two of its derivatives (-)-6- 

methoxygossypol (2) and (+)-6,6′-dimethoxygossypol (3), and the stem bark afforded 

(E)-docosyl-3-(3,4-dihydroxyphenyl) acrylate (4), stigmasterol (5) and betulinic acid (6). 

The structures of the isolated compounds were determined on the basis of full spectral 

data (1D and 2D NMR and HRMS) and comparison with literature values. Compound 1 

showed potent antibacterial activity against vancomycin-resistant Enterococcus faecium 

(VRE) with IC50/MIC/MBC values of 1.71/4.82/19.31 μM, respectively, whereas the 

reference standard vancomycin was found to be inactive. The mono and di-methoxylated 



                                                                           

 

“Natural Products for the Health and Welfare of Africans” 

 
 

derivatives of this compound, (-)-6-methoxygossypol (2) and (+)-6,6′-dimethoxygossypol 

(3), were less active with respective IC50/MIC/MBC values of 2.73/4.70/9.40 μM and 

6.14/18.32/18.32 μM against this microbe. Compound 2 was more potent than 1 against 

the low level VRE strain with IC50/MIC/MBC values of 4.34/9.40/9.40 μM (vs 

5.23/19.31/19.31μM for 1). This compound also showed interesting activities against 

Candida glabrata with an IC50 value of 2.97 μM, but was less active against methicillin-

resistant S. aureus (MRSA) exhibiting an IC50 value of 17.33 μM. Compound 1 

demonstrated modest activity against the other microbes tested including C. glabrata, S. 

aureus and MRSA with IC50 values of 0.73, 9.15 and 8.99 μM, respectively. 
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Ethanolic extracts of four Egyptian desert plants; Echium sericeum, Fagonia cretica, 

Volutaria lippi, and Trigonella stellate were screened for their anti-inflammatory, 

cytotoxic, and antioxidant activities. All the tested plants showed anti-inflammatory 

activity against cyclooxygenase enzymes (COX-1 and COX-2), while only Echium 

sericeum and Fagonia cretica showed significant cytotoxic activity against the tested cell 

lines; human liver carcinoma (HEPG2), human breast carcinoma (MCF7), and human 

colon carcinoma (CACO2).  2,2-diphenyl-1-picrylhydrazyl (DPPH) assay was used for 

assessment of antioxidant activity of the four plants; E. sericeum, F. cretica, V. lippi, and 
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T. stellate where it revealed activity of 3.03, 1.4,  1.87, 9.20 mg ascorbic acid equivalent, 

respectively.  Finally, total phenolic contents based on Folin-Ciocalteu method was found 

to be 12.04, 2.40, 32.80, 12.60 mg gallic acid equivalent and flavonoid contents  

determined by aluminium chloride method showed 0.32, 0.17, 5.6, 0.12 mg rutin 

equivalent, respectively. 

Key words: cytotoxic, anti-inflammatory, anti-oxidants, DPPH. 
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The burden of malaria has been increasing due to a combination of mixed infections of P. 

falciparum and P. vivax on one hand, and increasing parasite resistance to malaria drugs 

on the other. Thus, there is an urgent need to search for new antimalarial compounds 

from natural sources particularlyfrom those plants used in traditional medicine for the 

treatment of the disease. One such plant is Aloe otallensis Baker (Asphodelaceae) an 

endemic Aloe species used by the Hamer community in Ethiopia for the treatment of 

malaria. Latex was collected from the leaves of A. otallensis Baker.The schizontocidal 

activity of was evaluated using 4-days suppressive method against P. berghei (Knight 

and Peters 1980; Makinde et al., 1988).  DPPH assay was employed to evaluate free 

radical scavenging property (Cuendet et al, 1997. Preparative TLC was used to isolate a 

compound from the latex. Structure of the compound was determined using spectroscopic 
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techniques. Preparative TLC of the leaves latex yielded one major compound which was 

identified as Plicataloside by 1D, 2D-NMR and ESI-mass spectrum. The latex produced a 

maximum suppression (60.3%) of parasitemia at a dose of 300mg/Kg/day whereas 

picataloside exhibited suppression of 23.04% at a dose of 25 mg/ kg/day. Both the latex 

and Plicataloside displayed moderate radical scavenging activity with IC50 values of 26.9 

and 26.2 mg/ml, respectively compared with vitamin C (4.6 µg/ml). The results of the 

present study justify the traditional use of A. otallensis for the treatment of malaria.  

Further studies should be done to standardize the plant as a source of herbal medicine. 
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Chromatographic separation of the extract of the roots of Dorstenia kameruniana (family 

Moraceae) led to the isolation of three new benzylbenzofuran derivatives, 2-(p-hydroxy-

benzyl)-6-hydroxybenzofuran (1), 2-(p-hydroxybenzyl)-6-hydroxy-7-methoxybenzofuran 

(2) and 2-(p-hydroxybenzyl)-6-hydroxy-4'-prenylbenzofuran (3) (named dorsmerunin A, 

B and C, respectively), along with the known furocoumarin, bergapten (4). The twigs of 

Dorstenia kameruniana also produced compounds 1-4 as well as the known chalcone 

licoagrochalcone A (5). The structures were elucidated by NMR spectroscopy and mass 

spectrometry. The isolated compounds displayed cytotoxicity against the sensitive 

CCRF-CEM and multidrug-resistant CEM/ADR5000 leukemia cells, where compounds 4 

and 5 had the highest activities (IC50 values of 7.17 μM and 5.16 μM, respectively) 

against CCRF-CEM leukemia cells. Compound 5 also showed cytotoxicity against 7 

sensitive or drug-resistant solid tumor cell lines (breast carcinoma, colon carcinoma, 

glioblastoma), with IC50 below 50 μM, whilst 4 showed selective activity.  

 

Keywords: Dorstenia kameruniana; Moraceae; benzylbenzofuran; furanocoumerin; 

chalcone; cytotoxicity. 
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Acacia farensiana is a worthy source of phenolic compounds. Bark collected in spring 

season and extracted using 50% ethanol solvent was assessed for its acute anti-
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inflammatory activity by examining its ability to reduce or prevent the development of 

paw swelling. The extract was assessed at two different doses (100 and 200 mg/kg) and 

both showed significant decreased paw edema induced by carrageenan at 120, 180 and 

240 min .The maximum inhibition of edema of the bark extract was 34% at 120 min and 

37.8% at 240 min for doses of 100 and 200 mg/kg, respectively. Compared to the control 

group, Diclofenac sodium at 10 mg/kg exhibited a similar result to the prior tested doses 

with maximum inhibition of 45.6% at 240 min. Results were supported by paw biopsies 

of carrageenan-treated mice stained using H&E stain for the degree of inflammatory cells 

infiltration in comparison to the control. 

                                                           

 


