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Foreword  
I am honoured and certainly delighted to have been granted the distinct privilege of 
welcoming you in Khartoum on behalf of the local organizing committee of the 15th 
International symposium organized by Natural Products Research Network for Eastern and 
Central Africa (NAPRECA) in collaboration with Natural Products Research Organization-
Sudan (NAPROS), and University of Science & Technology under the auspices of Ministry of 
Science and Communication.  
 
We selected “Natural products discovery - Focus on the ever increasing African health care 
needs” as a theme for this symposium to articulate a clear message that these diverse 
natural resources of our continent can be conceived as means to solve substantial portion of 
human suffering and elevating poverty by providing food and medicines to a sizable segment 
of our population. However, Africa’s natural resources require appropriate development 
planning and effective industrial policies that are evidence-based, taking into account that 
the global economic and geopolitical changes of the last two decades have witnessed the 
emergence of Africa as new economic power. 
 
We are extremely happy that this symposium attracted more than 115 participants from a 
dozen African countries with impressive top-notch speakers from Canada, France, and 
Germany including well-renowned plenary speakers. 
 
In the coming four days we anticipate to have more than 10 plenary presentations, 40 short 
lectures, and 50 posters besides the active precipitation of more than 20 young African 
scientists addressing pertinent issues on the chemistry and biological activity of natural 
products. 
 
Ideas generated, experiences shared, lessons learnt during this symposium would be of 
paramount importance in order to achieve the set goal; fostering natural products research 
in this part of the globe and, ultimately,  promote drug discovery to the advancement of 
human well-being and the improvement of global health.  
 
In addition to the scientific vigour, we are organizing an attractive, interesting, and hopefully 
enjoyable social programme to the participants and their companions. This will include visits 
to museums with their unique collections of ancient artefacts, some cultural historical places 
and a Nile cruise, besides seeing some fascinating Sudanese folklore.  Don’t forget to stop on 
Al-Mogran to watch the confluence of the Blue and White Niles to form the world's longest 
river, River Nile. 
 
December in Khartoum offers our guest the opportunity to experience a gentle and pleasant 
breeze with plenty of sunshine and relatively comfortable temperatures.  
 
The Local organizing committees would value your active participation; crave your inputs as 
suggestions, comments and your overall wisdom to set the way forward! 
                                                                                             

Professor Sami Ahmed Khalid;  

Chairman of the organizing comittee
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Keynote Adress 
 

Current African landscape of natural products-based drug 

discovery- present opportunities, strength and weaknesses 

 

Sami A. Khalid 
 

Faculty of Pharmacy, University of Science & Technology, P.O. Box 477, Omdurman, Sudan.. 

Department of Pharmacognosy, Faculty of pharmacy, University of Khartoum, P.O. Box 1996, 

Khartoum, Sudan 

khalidseek@hotmail.com 

 

Investigating the virtually untapped African natural resources of novel molecules 

remains a major challenge and a source of novelty in the era of combinatorial 

chemistry and genomics. Nevertheless, Africa biodiversity, coupled with the deeply 

rooted African ethanobotanical heritage, has already contributed a number of novel 

chemical entities and still remains a promising untapped reservoir for the discovery of 

more diverse bioactive molecules [1].  

 

Infectious diseases coupled with poverty are responsible for countless death and 

enormous disabilities in this part of the globe. Current treatments are unsatisfactory 

for various reasons including toxicity, drug resistance, lack of oral bioavailability, 

none availability and high cost [2].   

 

This keynote address intends to set the scene of the current status and future 

perspectives of drug discovery in the majority of African countries with emphasis on 

the present opportunities, strength and weaknesses by providing vivid examples 

illustrating Africa’s efforts to embark into drug discovery of natural product-driven 

search for hits against neglected and non-communicable diseases from both terrestrial 

and marine organisms.  

 

Although only a few places in Africa have established the competencies to champion 

modern drug discovery, the newly emerging initiatives e.g. Drugs for Neglected 

Diseases initiative (DNDi), currently existing drug discovery networks e.g. Natural 

Products Research Network for Eastern and Central Africa (NAPRECA), presently 

established Africa’s first integrated drug discovery and development centre (H3-D), 

and the most recently launched Pan-African natural product library (P-ANPL) seem to 

streamline natural products-based drug discovery in Africa in various research 

platforms involving target identification, hit discovery, lead optimization, modern 

medicinal chemistry, preclinical pharmacology as well  as drug metabolism and 

pharmacokinetic studies.  
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PL 1 Traditional Medicine for the 21
st
 Century 

 

Thomas Efferth 

 

Department of Pharmaceutical Biology, Institute of Pharmacy and Biochemistry, Johannes Gutenberg 

University of Mainz, Staudinger Weg 5, 55128 Mainz, Germany. 

 efferth@uni-mainz.de 

 

The goal of our research concept is to use the latest scientific methods of molecular 

biology and pharmacology to systematically investigate the treasures of traditional 

medicine for therapeutic purposes. We are isolating and characterizing new active 

ingredients from medicinal plants for tumors, in which conventional drugs fail to 

improve the health outcomes for cancer patients. Drug resistance is a major obstacle 

in cancer chemotherapy, especially resistance phenotypes towards many different 

drugs at the same time (“multidrug resistance”) is a fatal reality for many patients. 

Novel drugs are urgently required to kill multidrug-resistant cancer cells.  

 

The opportunities in medicinal herbs to find new drugs are - particularly high in our 

point of view. On the one hand, active molecules in plants have been developed by 

nature in the course of evolution over millennia to protect from microorganisms 

(viruses, bacteria, protozoa) and predators (parasitic worms, insects, and herbivorous 

mammals).  Since plants have no immune system, an entire arsenal of chemical 

defense compounds (secondary metabolites) has been developed for that purpose.  

 

Assuming that the evolution of manhood dates back 100,000 years, the earliest forms 

of traditional medicine may also trace to these ancient times. Hence, traditional 

medicine may be a most valuable treasure box of active medicinal herbs for many 

different diseases and disorders and effective formulas have been preserved with great 

constancy to the present day. Therefore, the search for new active principles in 

traditional medicine in our view is particularly promising. The hope is to identify 

herbal drugs with activity against otherwise drug-resistant tumors.   

 

During the past 15 years we investigated medicinal plants from traditional medicine 

systems of 27 countries from all five continents. In our research, we came across a 

substance from sweet wormwood (Artemisia annua L.). This substance is called 

artemisinin and has an interesting history.  

 

Artemisia annua (Chinese: qinhao) has been used in traditional Chinese medicine 

since many centuries to treat fever and chills. During the Vietnam War in the 20
th

 

century, the Vietnamese government asked the "big brother" China for help, since 

many soldiers died from malaria. In a screening program of the Chinese government, 

qinhao was identified as an effective malaria drugs. Today the active ingredient, 

artemisinin, is used worldwide for the treatment of malaria. 
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In our own cancer screening program, we found that the artemisinin derivative, 

artesunate, specifically and effectively inhibits cell lines of different tumor types. The 

activity is based on the reactive endoperoxide group in the chemical structure, which 

is capable to form free radical ions in the presence of iron molecules and reactive 

oxygen species (ROS). These react with the DNA as well as specific target proteins of 

tumor cells (e.g. TCTP) and lead to the induction of programmed cell death 

(apoptosis). Since tumor cells contain more iron than normal cells, normal tissues are 

spared. Since the malaria parasites reside in erythrocytes that contain lots of 

hemoglobin and iron, artemisinin-type drugs may kill Plasmodia and cancer cells by 

similar mechanisms. The red blood cells are not harmed by artemisinin, because they 

do not contain DNA. 

 

With molecular biological and pharmacogenomic procedures, we identified genes and 

signaling pathways, which determine the response of cancer cells towards artesunate. 

Animal experiments showed that artesunate suppresses the vascular supply of tumors 

(angiogenesis), thereby "starving" the tumor. In therapy trials with patients suffering 

from uveal melanoma or cervical carcinoma showed considerable improvement of 

disease symptoms and prolongation of survival times. Further controlled, randomized 

clinical trials are planned. 

 

 

 

PL 2  Plants-based immunotherapy and neuroprotective 

therapy: from research to therapeutic applications 

 

Philippe Rasoanaivo
1,2

 

 
1
Ecole Supérieure Polytechnique, Université d’Antananarivo, Campus Ambohitsaina, Antananarivo, 

Madagascar 
2
Institut Malgache de Recherches Appliquées, Avarabohitra Itaosy, lot AVB 77 

Antananarivo, Madagascar 

 rafita@moov.mg  

 

The immune system and the brain behaviour are complex subjects, and they are 

involved in several diseases. In evaluating the antiplasmodial activities of 

Tabernaemontana sp extract, we unexpectedly discovered its immunomodulating 

activity. It was a starting point for a new thinking in malaria chemotherapy based on 

‘curative and immunomodulating’ drug plus  ‘protective’ phytomedicine combination. 

Chloroquine fulfilled the drug requirement for its antimalarial and 

immunomodulatory properties. In several experiments, we surprisingly observed that 

the combination induced a sterile immunity in mouse models. After toxicity studies, 

the recipe has been evaluated in patients with HIV-AIDS or other sexually 

communicable diseases.  
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Convulsions are interpreted by local populations as the effects of bad spirits entering 

the body. To expel it, aerial parts of Myrothamnus moschatus are burnt in the house. 

We demonstrated that the essential oil of this plant had anticonvulsive effects in 

pentylenetetrazole-induced convulsions in rats by simple inhalation. But unlike the 

standard drug Valium
®
, the oil did not show any sedative effects, suggesting a new 

mechanism. The oil was then shown to have neuroprotective effects. The oil has been 

evaluated in humans as aromatherapy for the treatment of convulsions, but it has also 

been - found to the useful against migraines, depressive states and narcotic drug 

addiction.  

 

Keywords: Chloroquine; Plant-based immunomodulator; Combination; Sterile 

immunity; Myrothamnus moschatus; Essential oil; Neuroprotective; 

Brain disorders.  

 

PL 3  The role of natural products in targeting neglected 

protozoan diseases 

 

Thomas J. Schmidt 

 

Institute for Pharmaceutical Biology and Phytochemistry (IPBP), University of Muenster, 

Corrensstrasse 48, D‐48149 Muenster, Germany.  

thomschm@uni‐muenster.de 

 

Natural products (NPs) have a long tradition as drugs to treat infectious diseases. 

They still play an important role in modern drug discovery since they represent an 

immensely rich arsenal of complex structures and a valuable source of new bioactive 

compounds. The potential of NPs from plants as leads or drugs against protozoan 

infectious diseases has recently been reviewed extensively [1] by members of a 

recently established multinational research initiative, the Research Network Natural 

Products against Neglected Diseases (ResNet NPND [2]). 

 

Investigations on the antiprotozoal activity of NPs in our group in cooperation with 

the Swiss Tropical and Public Health Institute started approximately twelve years ago. 

Based on our initial discovery that certain sesquiterpene lactones (STLs) show 

considerable antitrypanosomal and antileishmanial activity [3], we have continuously 

acquired coherent structure‐activity data for over 60 different STLs. Within this 

compound library, mainly from European and African Asteraceae, many compounds 

with high activity against protozoan parasites were identified. The data were used to 

construct (QSAR) models [4,5] which can serve to explain the differential activity and 

selectivity within this compound class and to predict the activity of further, yet 

untested compounds. Using such a model, a particular class of STLs occurring mainly 

in South American Asteraceae was recently predicted to show very high activity 
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against T. brucei rhodesiense. Several compounds of this type were now tested in 

cooperation with partners from Brazil and indeed found very active against this 

pathogen responsible for human African trypanosomiasis (HAT or Sleeping Sickness) 

[5].  

 

During our search, we have also found compounds from various other classes of NPs, 

e.g. a cembrane diterpenoid [6], several flavonoids [7] and lignans [8] as well as 

chromene derivatives [9] active against protozoans. 

 

In silico methods of drug discovery play an increasingly important role in our work 

[4, 5, 8]. Molecular modeling and chemoinformatics tools are being applied to 

establish and analyze databases of natural products with antiprozozoal activity. Such 

databases are being screened virtually for potential lead structures against parasite 

specific molecular targets and also used to predict antiprotozoal activity for even 

larger virtual libraries of untested compounds. Besides selected results of our studies, 

a short view will be given on future perspectives for natural products and ResNet 

NPND [2] in the quest for new therapies against neglected diseases. 
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PL 4  Natural Products Research in search of drug prototypes 

against tropical diseases from African medicinal plants 

 

Jacob O. Midiwo 

 

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

jmidiwo@uonbi.ac.ke 

 

Until recently the African region depended largely on plants for drugs to use for 

managing the common tropical diseases whose effects can lead to pandemics.- -This 

must have been adequately effective as they managed to thrive and occupy a very 

large geographical area of the continent. With the advent of Western influence there 

has been a little drift in use and belief in single/few compound drugs but it is 

estimated that the majority of the Africans still depend on herbal concoctions, for 

various reasons. Conventional phytochemical research, in many African institutions 

and organisations, on many  active herbs have been pursued to discover compounds 

that can be formulated against malaria, leishmania, a variety of bacterial and fungal 

problems etc but with little success. Most results indicate reduced activity with 

purification to pure compounds. There is a realisation that natural compounds are 

effective in combination, in most cases. Protocols to harness this are being 

investigated for establishment to assist in development of “future medicines”. Our 

experiences in this endeavour will be discussed. 

 

Keywords: Herbal concoctions, Phytochemistry, active compounds, tropical diseases.  

 

PL 5 Cultivation of Novel Medicinal Crops – Challenges of 

Domestication of Wild Species 

 

Ulrich Feiter 

 

Parceval Pty Ltd, P.O. Box 158; Wellington 7654; South Africa 

ulrich.feiter@parceval.co.za 

 

The general and specific challenges of establishing a novel medicinal crop are 

discussed – three case studies are presented. 

Case Study I – Pelargonium sidoides 
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 Pelargonium has been traditionally used in Southern Africa mainly for veterinary 

purposes. Schwabe (Germany) researched human uses in acute bronchitis and 

respiratory diseases. The preparation “Umckaloabo®” has been marketed in 

Europe since the early years of the last century and has by now been introduced 

into 40 countries around the world. 

 The perennial tuberous root is used. These are both sustainably wild harvested as 

well as cultivated commercially on a large scale. 

 Pelargonium sidoides is endemic to Southern Africa and occurs from near sea 

level in the Eastern Cape to above 2500m altitude on the “Roof of Africa” – 

Lesotho. The plant is adjusted to a wide range of climates, soils, geological and 

topographical extremes in it’s natural habitat. 

 Pelargonium sidoides exhibits huge variations both in it’s natural habitat as well 

as in cultivation 

 Many trials were conducted: 

 comparison between different propagation methods 

 spacing trials 

 irrigation trials 

 harvesting trials  

 The crop is now successfully cultivated on a large scale with ongoing research to 

improve the quality of the crop ongoing 

 

Case Study II – Sutherlandia frutescens 

 Indications: Adaptogenic tonic, anti-inflammatory, anti-fungal, anti-bacterial, 

immune stimulant, lowers blood sugar levels, reverses cachexia (wasting from 

debilitating diseases) 

 Sutherlandia frutescens is a member of the Fabaceae. It occurs over a wide 

geographical area and displays a number of geographical chemotypes that beckon 

to be explored. 

 Sutherlandia contains a large number of amino acids. The composition of these 

varies in different plant parts as well as between different geographical 

chemotypes – which one however is the best? This remains a guess work until 

deeper research and clinical trials have been conducted 

Case Study III – Euphorbia resinifera 

 Euphorbia resinifera is native and endemic to Morocco. It falls under CITES as 

unsustainable wild harvesting threatens the survival of the species. 

 It is used in Homoeopathy for the treatment of colds and flu. 

 The white milky latex is harvested, dried and then processed into the 

homoeopathic remedy. 

 Euphorbia resinifera grows extremely slowly. It is estimated that it takes at least 

4-7 years until a commercial harvest can be expected.  

 A batch of plants has been successfully propagated and is now growing up to 

harvestable age 
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Conclusions 

Taking a new crop into cultivation is and will always remain a daunting task. 

However, it can be done! Ensure the following: 

 Sufficient expertise is available – green fingers work wonders! 

 Allow for a minimum of 3 – 5 years experimenting before success 

 Allocate more cash than to any other cultivation  

 Expect curveballs frequently!  

 Ask, ask, ask - anyone who may have something to contribute – solutions often 

come from being humble! 

 Spend lots of time with your plant – in nature, on the field, in the greenhouse – 

secrets are revealed at odd moments 

 Share your knowledge and others will share theirs-! 

 Limit your trials to what is absolutely necessary – you will get lost in dozens of 

trials that may not really add to your knowledge 

 Do not give up! Be patient! A solution will come! 

 

 

PL 6  The application of African ethnoveterinary knowledge in 

developing products with a commercial potential to control internal 

and external animal parasites 

 

Jacobus N. Eloff 

 

Phytomedicine Programme, Faculty of Veterinary Science, University of Pretoria, Private Bag X04, 

Onderstepoort 0110, South Africa 

 kobus.eloff@up.ac.za 

 

Rural pastoralists have been using plants for thousands of years to treat animal 

diseases.  Internal and external parasites cause staggering animal production losses 

world-wide.  Many chemical agents have been developed to treat or control these 

diseases, but the cost and availability to rural farmers causes problems. These 

problems are exacerbated by the wide-spread development of resistance of ticks, 

blowflies and nematodes against commercial pharmaceutical products.  There is a 

renewed interest in plants as a source of control agents.  The methods used to 

determine the activity of plants used to control ticks in Ethiopia, blowflies in plants 

from Zimbabwe and nematodes in plants from southern and western Africa will be 

discussed.  Plants with promising activities including Calpurnia aurea, Clausena 

anisata and Leucosidea sericea were investigated in depth. The bioactive compounds 

isolated, the experiments to determine the mechanism of activity and the testing of the 

products under natural conditions will be discussed.  Some patents were registered 

based on the outcome of these studies. The results indicate that plants used 

traditionally to treat animal diseases have the potential to lead to commercially useful 
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products.  In nearly all cases there appears to be a better potential to use extracts 

rather than purified isolated compounds. 

 

Keywords: Ethnoveterinary medicine, ticks, nematodes, blowflies 

 

PL 7  Changes in Green Tea Leaf Phytochemicals Due to Some 

Agronomic and Environmental Variables and Implications on Tea 

Quality 

 

P. Okinda Owuor 

  

Department of Chemistry, Maseno University, P.O. Box 333-40105, Maseno, Kenya 

pokindao@gmail.com or okindaowuor@maseno.ac.ke 

 

Tea (Camellia sinensis) is a beverage crop grown from 49
o
N to 33

o
S at altitudes from 

sea level to 2800m above mean sea level.  These variations in agro-ecological 

environments vary productivity and quality. However, planters import genetic 

materials across growing environments assuming genotypes maintain good attributes 

everywhere.  Tea yields and quality varied across regions, but the variations were 

attributed to plant genetic differences.  Comparative studies of phytochemical 

composition of same cultivars in different environments are rare due to limited 

exchange of genetic materials across the borders.  East African countries have largely 

imported Kenyan tea genotypes for planting assuming agro-ecological variations are 

minimal and genotypes maintain good attributes.  This sourcing of planting materials 

provided an opportunity to assess if tea plants maintain their phytochemicals 

composition in different agro-ecological zones.  Plain black teas are valued for 

theaflavins and thearubigins contents; products of flavan-3-ols oxidation.  In Kenya 

genotypes with high amounts of trihydroxy-flavan-3-ol gallic acid ester 

(epigallocatechin gallate (EGCG)) and in Malawi high amounts of dihydroxy-flavan-

3-ol (epicatechin (EC)) produce high quality plain black teas. For aromatic teas, the 

undesirable green, grassy aroma is due to breakdown products of unstructured fatty 

acids. The flavan-3-ols, caffeine and fatty acids are key precursors of black tea 

quality.  Using same genotypes grown in different regions within East Africa, the 

influence of key agronomic inputs and geographical areas of productions were 

determined. Caffeine, flavan-3-ols and fatty acids levels in same genotypes grown in 

different regions significantly changed with nitrogenous fertilizer rates, genotypes and 

locations of productions.  High rates of nitrogen increased the phytochemicals acids 

levels in all locations.  However the extents of variations changed with regions.  Thus 

every region requires unique agronomic inputs to produce high quality teas.  Same 

cultivars grown in different locations had different phytochemicals levels, with 

similar agronomic inputs. New cultivars should therefore be tested in intended release 

areas.  There were no variations in flavan-3-ols and caffeine levels with seasons.  
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Therefore, provided polyphenol oxidase activity is not limiting, East African tea 

growing areas should produce plain teas of same plain tea quality throughout the year. 

Fatty acids levels also varied with altitude and harvesting intervals.  These results may 

have implications in other phytochemical research. The variations of the 

phytochemicals imply that some novel compounds being isolated in plants from some 

regions maybe absent in the same plants from different regions.  It may be useful that 

phytochemical evaluations be carried in same plants from different regions to 

establish areas where maximum levels are obtainable. 

 

PL 8  Discovery of new anti-malarial drugs from African 

medicinal plants - The Road to El Dorado 
 

Asaad Khalid 

 

Medicinal and Aromatic Plants Research Institute, National Center for Research, 

P.O. Box: 2404, Khartoum-11111 

drasaad@gmail.com. 

 

Just like Eldorado (legendary lost city of gold), the road to the discovery of successful 

drugs from medicinal plants could be packed with adventures and challenges. Natural 

products are characterized by their its unorthodox and often unanticipated chemical 

structures that offer novel leads of clinically useful drugs. Studies have demonstrated 

that the hit rate of natural products is on average 3-10%, compared with ~ 0.03% of 

compounds from synthetic origin
2,3

.  

 

Most of the FDA approved drugs are either natural products or natural product-

derived compounds, although bioactive small chemical structures often skillfully play 

hide-and-seek and/or hard-to-get. 

 

Drug discovery could follow any of the two approaches i.e. cell-based and/or target-

based. Recent reports show that about 50% of small drug molecules are enzyme 

inhibitors
1
.  

 

This lecture will give an overview of our target and cell-based drug discovery 

research that target malaria, TB, trypanosomiasis and leishmaniasis will be 

highlighted. This research has led to the identification of very interesting new drug 

properties of some Sudanese medicinal plants.  

 

Keywords: Neglected disease ; medicinal plants;  enzyme inhibitors ; malaria; TB; 

trypanosomiasis; leishmaniasis 
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Naphthylisoquinoline alkaloids
1
 like dioncophylline A (1), ancistrocladinium A (2), 

or ancistrocladinium B (3a/3b, see Fig. 1)
2,3

 are exciting in many respects: 

structurally, because of the presence of stereogenic centers and chiral C,C‐ or 

N,C‐axes, biosynthetically, because of their unique origin from polyketide 

precursors,
4
 and pharmaceutically, because of their promising anti‐infective and 

antitumoral activities.
5,6,7 

 

 

Figure 1. Monomeric naphthylisoquinoline alkaloids 

 

Even more interesting are the respective dimers like the antiviral michellamines A 

(4a) and B (4b, see Fig. 2),
8
 because they do not only possess the double number of 

stereogenic centers and axes, but, in addition, the central axis can be rotationally 

hindered, too, giving rise to an unprecedented series of three consecutive chiral axes 

as in jozimine A2 (5).
9 

 

The plants that produce naphthylisoquinolines are remarkable, too: Such alkaloids 

have so far been found only in the two small plant families Ancistrocladaceae (one 
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genus, 17 species) and Dioncophyllaceae (three genera with each one species only!). 

These tropical lianas are botanically still largely unexplored. We were lucky to 

botanically describe a new Ancistrocladus species from the Congo Basin, A. 

ileboensis,
10

 named after the town of Ilebo, and we have discovered two or three 

further candidates for new Congolese Ancistrocladus species. 

 

 
 

Figure 2. Dimeric naphthylisoquinoline alkaloids, the new plant A. ileboensis, and 

our analytical triad HPLCMS/MS‐NMR‐CD 

 

Our method of choice to rapidly screen for new axially chiral naphthylisoquinoline 

alkaloids and for establishing their structures rationally and unambiguously even 

online, right from the peak in the chromatogram, is the analytical triad HPLC coupled 

to MS/MS, NMR, and CD (CD = circular dichroism),
11

 in combination with 

quantum‐chemical CD calculations (Fig. 2).
12,13,14 

 

Among the new compounds recently discovered, are 'normal' michellamine‐like 

dimmers related to 4a and 4b, with the central axis rapidly rotating, since located in 

non‐hindered positions, and, in particular, dimers with a higher degree of steric 

hindrance at the central axis like the shuangancistrotectorines A (6a), B (6b), C (7), 

and D (8, see Fig. 3).
15 

 

 
Figure 3. Novel dimeric naphthylisoquinoline alkaloids with three consecutive chiral 

axes: shuangancistrotectorines A‐D 
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Particularly noteworthy is the most recent discovery
16

 of the first totally 

unsymmetrically coupled dimer from yet another new, botanically unknown 

Congolese Ancistrocladus species, mbandakamine A (9a, see Fig. 4), named after the 

Congolese town of Mbandaka in the Congo Basin.
17

 It is the first dimer where the 

central axis is 6'‐coupled on the one side (which is normal), but 1''‐coupled in the 

other naphthylisoquinoline portion, which gives rise to extremely high steric 

hindrance, because the respective naphthalene now has two extremely bulky aryl 

substituents in neighboring peri‐positions: a full naphthylisoquinoline at C‐1'' plus an 

isoquinoline portion at C‐8''. 

 

Quantum‐chemical calculations show that this leads to a largely distorted array, where 

these two aryl substituents press each other away (see Fig. 4, center). 

 

 
Figure 4. Mbandakamines A (9a) and B (9b) and their quantum‐chemically 

calculated 3D structures 

 

A directed search for the other atropo‐diastereomer at the central axis, 9b,
17

 succeeded 

by HPLC‐MS/MS‐NMR‐CD coupling. This minor stereoisomer, called 

mbandakamine B, occurs in significantly smaller concentrations, showing that nature 

manages the enzymatic (phenol‐oxidative) formation of the central axis, against such 

a large steric hindrance, in a high enzymatic control and with a remarkable 

atropo‐diastereoselectivity in favor of 9a. 

 

Although 9a and 9b are so similar – possessing the same constitutions, and the same 

relative and absolute configurations in both halves – and only differ in the absolute 

configuration at the central axis, their CD spectra are nearly opposite to each other, 

because the configuration at the central axis dictates the position of the naphthalene 

systems as the main chromophors. 

 

The compounds also show a high degree of antimalarial activity in vitro, making a 

stereoselective total synthesis most rewarding. First synthetic efforts towards this goal 

are presented in the talk. 

 

The examples show that nature continues to provide charming, unprecedented novel 

structures with stereochemically and synthetically thrilling features and useful 

bioactivities. 
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Some of the work was done by Congolese BEBUC 

excellence scholarship
18

 awardees. This program 

supports outstanding young African students from 

meanwhile 12 Congolese universities and 6 schools 

on their way to an academic career, thus trying to 

renew the academic staff in the D.R. Congo. The 

scholarship system, which is unique in its 

combination of excellence, internationality, private 

sponsorships, and personal mentoring, is briefly 

presented. 
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Ethiopia’s diverse topography provides habitats for over 7,000 higher plant species, 

where approximately 10% are endemic. The rich traditional knowledge of the people 

has over the centuries led to the application of plants for food, medicine and a wide 

array of other uses. Outstanding examples include coffee (Coffea arabica), which 

originates from Ethiopia and so widely dispersed now to many parts of the world 

impacting lives of millions of people in many ways. Ethiopia still remains as the 

primary center of genetic diversity of coffee plants, making it an ideal location for 

coffee research. Khat (Catha edulis) is another fascinating stimulant plant whose 

origin is uncontested to be Ethiopia, and which is now spreading like wildfire beyond 

the borders of the country of its origin.  

 

Among the fascinating plants of Ethiopia are: the antitumor bark of  “Bissana” or 

Croton macrostachyus,  the analgesic roots of “Dingetegna” of Taverniera 

abyssinica,  the molluscicide berries of  “Endod” or Phytolacca dodecandra, the 

fumigant “Kebericho” or Echinops kebericho, the fermented food “Enset” or Ensete 

ventricosum, the hops-equivalent fruits and leaves of “Gesho”  or Rhamnus prinoides, 

the well-known medicinal gum-resin “Kerbe” or myrrh from Commiphora myrrha, 

the currently most popular food and medicinal plant “Shiferaw” or Moringa 

stenopetala,  the gluten free food “Tef”  or Eragrostis tef, the multipurpose tree 

“Wanza” or Cordia africana and many more.  

 

Our contributions to unraveling the secrets of the above and other plants through 

phytochemical research over the past thirty years have resulted in the discovery of 

several novel substances such as erymelanthine from Erythrina spp., knipholone from 

Kniphofia spp., erlangerins A to D from Commiphora and littoraloins from Aloe spp.  

 

We are now also interested in the study of animal products. Examples are civet, the 

unique perfume additive from the civet cat which is supplied to the world by Ethiopia 

since the legendary days of the queen of Sheba. Two other topics of our research are 

the study of the unique medicinal product known as “stingless bee honey” or Tazma 

Mar, produced by bee species which belong to the genera Melipona and Trigona and 

the common bee honey produced by Apis mellifera.  Ethiopia is the largest producer 

of honey in Africa and 10
th

 largest in the world. It is also a major beeswax producer. 
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Most of the honey produced in the country is used to prepare the popular traditional 

drink known as “Tej”.   
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The continent of Africa is the world's second-largest based on land area and 

population. Africa includes more than 50 countries, 800 languages and 3,000 dialects. 

This makes it a unique treasure of genetic resources including medicinal plants. The 

unique environments of sub Saharan, tropical forests and savannahs have resulted in a 

great biodiversity associated with an indigenous cultures, folkloric medicine and 

strong traditional knowledge of the use of the plants for medicinal purposes. 
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Worldwide, medicinal plants are getting increasing scientific and commercial 

attention. Currently, most of the US FDA approved drugs are on natural origin.  

 

On the other hand, at the laboratory level, there is a tremendous advancement in the 

research technology, which is making drug discovery, compound isolation and 

structure elucidation faster and easier day by day. 

 

For four decades, Sudanese scientists at the National center for Research have been 

exploring the medicinal properties of African and Sudanese medicinal plants from 

biochemical, microbiological, parasitological and pharmacological points of view.  

 

The objective of this lecture is to present an overview of recent advancement if 

medicinal plants research at the National Center for Research and to highlight the 

most important research results on medicinal values of some leading 

African/Sudanese medicinal plants. 

  

Keywords: National Center for Research; medicinal plants; drug discovery; Sudan 
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More than a billion people still serve as hosts to parasitic nematodes, almost all of 

them living in developing nations. These Neglected Tropical Diseases cause 

significant morbidity, contributing to the cycle of poverty which constrains 

development in economically challenged regions of the world. Medicines to treat 

these infections have generally been adopted from veterinary use (for livestock and 

companion animals) and have not been optimized for humans. Several are donated by 

Western pharmaceutical companies for use in human medicine in Africa and 

elsewhere. While undeniably admirable, an alternative approach is to foster 

innovation systems that enable scientists living in areas most affected by these 

diseases to assume leadership roles in the search for new and better medicines to treat 

them. 
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The drug discovery process flourishes at the intersection of biology and chemistry. 

Part of the answer to the lack of discovery of new anthelmintics in resource-limited 

areas is the development of new screening platforms that are robust and easy to use in 

almost any laboratory; such screens have been implemented in a project involving 

scientists in South Africa and Botswana using recombinant strains of yeast engineered 

to functionally express nematode proteins that are known or suspected drug targets. 

Chemistry, the second component, presents even more complex challenges. We have 

focused on identifying high-value antiparasitic drug candidates in collections of 

chemicals purified from African botanical sources as a way to generate locally-

controlled products that could offer a sustainable source of income to develop local 

drug discovery and development expertise. To bring the process to reality, a readily 

available collection of tens of thousands of compounds is needed. Changes in how 

natural products are generated and housed in Africa are needed to build such a 

collection. Expansion of natural products chemistry to include microbial 

fermentations is a way forward on the path to providing a locally-owned and –

controlled chemical resource for building sustainable capacity for drug discovery and 

development on a continental basis. 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



15th NAPRECA Symposium  7-10th Dec., 2013 Khartoum 

22 
Natural products discovery - Focus on the ever increasing African health care needs 
 

 

 

 

 

 

 

 

 

 

 

Short Lectures Abstracts 
  



15th NAPRECA Symposium  7-10th Dec., 2013 Khartoum 

23 
Natural products discovery - Focus on the ever increasing African health care needs 
 

SL 1  Response of Trichogramma oleae (Hymenoptera: 
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Semiochemicals help natural enemies locate and recognize their hosts. Therefore, 

knowledge of the nature of these chemicals and their functional roles is important in 

the design of programmes that use parasitoids as biological control agents. 

Trichogramma oleae has been found to parasitise egg masses of the lepidopterous 

olive pest. The present study was aiming to develop an IPM for lepidopterous olive 

pests, based on natural enemies and pheromones. The study investigated the 

kairomonal effect of Prays oleae, and Palpita unionalis sex pheromone components, 

frass and scale extracts. Petri dishes were used for the choice test. A filter paper (PS- 

Whatman 9 cm ) was placed at the bottom of the Petri dish. The filter was separated 

to quadrants. Egg masses of Sitotroga eggs were glued in each quadrant. Testing 

chemicals were applied to each of the two opposite quadrants at a appropriate rate 

Pure solvent was applied to each of the two remaining quadrants. Five wasps, 3 days 

old, were introduced into the centre of the Petri dish. Wasp movements to the treated 

and control quadrants was observed at regular times interval. The number of black 

(parasitized) eggs was recorded after 5 days. The results indicate in general a 

deterrent action of some Pheromones, especially unsaturated aldehydes. Experiments 

investigating the influence Extracts of scales and Frass indicated,in general,  a neutral 

and or attactive action. However the results showed that the effects were dose and 

persistence dependent.  

 

Keywords: Semiochemicals, Host Phermones, Frass extract, scale extract, 

Trichogramma oleae  
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Erythrina melanacantha is used in the management of various ailments in local 

communities in Meru yet there is little evidence on the antimicrobial properties of this 
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plant against majority of bacteria and fungi. Two pterocarpans, erythracantha A and 

erythracantha B were isolated from the root and stem barks of Erythrina 

melanacantha together with an ester of ferulic acid. Their structures were elucidated 

on the basis of spectroscopic evidence. Also isolated from the root barks; n-hexane 

extract were the known compounds, stigmasta-5,22-dien-3-ol and epilupeol  whose 

NMR data were comparable to those of authentic compounds as per the literature 

values. The antimicrobial activity of the crude extracts and pure compounds was 

performed on a variety of bacteria and fungi strains. The methanol extracts of both 

root and stem barks exhibited high inhibition zones. Pseudomonas eruginosa was 

affected more than the rest of the microbes. 

 

Keywords: Erythrina melanacantha, Fabaceae, antibacterial, antifungal, MICs, 

Pterocarpan. 
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Antifungal activity as well as phytochemicals screening of some Sudanese medicinal 

plant was studied. The plants were successively extracted with petroleum ether and 

80%.methanol by cold extraction method. Antifungal activity of these extracts was 

investigated by cup diffusion method against some dermatological fungi.  
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Palm oil production is a major industry in Malaysia, in which oil palm empty fruit 

bunches (EFB) and palm oil mill effluent (POME) are considered as major waste 

products. Besides that, drinking water treatment process produced water sludge in 

large amount every day. These waste products create environmental pollution and 

required high disposal costs every year. Bio composting is an environmentally method 

where its product could be utilized as plant growth enhancement. Success keys to this 

simple composting process are EFB, POME, and water sludge as the substrates and 
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the co-substrate is sawdust. The strains of Phanerochaete chrysosporium, 

Trichoderma reesei, Aspergillus niger and Penicillium are used in this experiment to 

help the degradation of the wastes. Tray bioreactor was used to test the efficiency of 

the composting process. The composting period for this process was 60 days and 

some parameters were determined to evaluate the compost quality. The maturity of 

the composting could be reflecting by C/N ratio and germination index result. From 

the experiment, the results shown that the optimum condition for composting process 

were found to be at pH5, inoculums dosage 5% and particle size of EFB 2mm. 

 

Keywords: Compost; Palm oil; Microorganisms; POME; Water sludge 
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In folk medicine, the leaves of Aloe sinkatana Reynolds (Aloaceae) are valued to treat 

a variety of ailments, including diabetes. Two new compounds along with five known 

compounds were isolated from the ethyl acetate extract of the leaves of A. sinkatana. 

The new compounds were elucidated as 2,8-dihydroxy-6-hydroxymethyl-1-

methoxyanthracene-9,10-dione [1] and sinkatanins A & B [2] whereas the known 

compounds were aloe-emodin [3], 1-hydroxy-5-methoxy-3-methyl-9,10 

dihydroanthracene 9,10-dione [4], β-sitosterol [5] feralolide [6], and β-sitosterol -3-O-

β-D-glucopyranoside [7] (1 & 2).  

 

An in silico approach was adopted to identify potential glycogen phosphorelase 

inhibitors through molecular docking studies. The interaction of the active compounds 

in the ligand binding site of glycogen phosphorylase enzyme was predicted by 

docking analysis using autoDock and surflex-Dock. Results of consensus scoring and 

binding energy of the docked compounds showed that in decreasing order compounds 

[1]> [6] >[3] displayed better binding energy than the known inhibitor Caffine 

(inhibitor, H) bound to 1GFZ. However the most active compound [1] is found deeply 

inserted within the ligand binding site of glycogen phosphorylase enzyme, as multiple 

hydrophobic and hydrophilic key interactions stabilize the compound inside the 

binding site, thus contributing higher activity. The in silico study was supported and 

complemented by the in vitro study where compound [1] showed potent activity as 

glycogen phosphorelase inhibitor with IC50 value of 8.15 M. Thus compound [1] 

could be considered as promising glycogen phosphorylase-inhibiting antidiabetic hits. 
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Keywords: Aloe sinkatana, natural inhibiter, glycogen phosphorylase-inhibiting 

antidiabetic hits. 
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The activity of some medicinal plants used in Sudan was studied in rats 

experimentally infected with Trypanosomaevansi. Tinospora bakis, Argemone 

maxicana and Aristolachia bracteolata were evaluated for in vivo activity against T.- 

evansi infectin in rats. The three plants tested in the preset study were selected on the 

basis of information from traditional healers on their curative effect in the treatment 

of malaria or sleeping sickness. The plant extracts were administered orally at dose 

rates of 100, 250 and 500 mg/kg BW for both methanolic and chloroformic extracts. 

The result was compared to Cymelarsan which was given at the recommended dose 

rate of 2.5 mg/kg BW subcutaneously. A daily program for the parsitaemia for all 

methanolic and chloroformic extracts in infected or uninfected rats was- followed for 

30 days after treatment. Blood was collected every week for analysis. Tinospora bakis 

extract was found to be effective in cleaning the parasite for a considerable time and 

extending life-spam of the treated rats. Argemone maxicana on the other hand was 

found to be more effective in cleaning or reducing the parasitaemia for both 

methanolic and chloroformic extract. Aristolachia bracteolate chloroformic extract 

gave a very good trypanocidal effect where clearance of the parasite was 100%. 

Whereas the methanolic extract gave a limited trypanocidal effect. 
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Keywords: Trypanosoma evansi, Tinospora bakis, Argimone mexicana, Aristolochia 

bracteolate. 
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Cancer is a major public health burden in both developed and developing countries. 

Plant derived agents are being used for the treatment of cancer. Reactive oxygen 

species (ROS) normally exist in all aerobic cells in balance with biochemical 

antioxidants. Oxidative stress occurs when this critical balance is disrupted because of 

excess ROS, antioxidants depletion, or both. Many antitumor agents, such as cisplatin, 

doxorubicin, camptothecin, and many others exhibit antitumor activity via 

ROSdependent activation of apoptotic cell death, suggesting potential use of ROS as 

an antitumor principle. We investigated the antiproliferative activities of a pure 

quinone-containing compound from Bulbine frutescence and leaf extracts from 

Combretum platypetalum on Jurkat T cells. The quinone moiety has been shown to 

possess antitumor activity and several cancer drugs in clinical use contain this entity. 

The effect of isofuranonaphthoquinone (IFNQ) isolated from Bulbine frutescence on 

Jurkat T cells was determined. Cells were exposed to the isofuranonaphthoquinone at 

concentrations of 12.5, 16.7, 25, 37.5 and 50 μg/ml. C. platypetalum has been linked 

to animal toxicity as the consumption of leaves has been linked to death upon 

foraging by domestic animals. The antiproliferative properties of various extracts of 

Combretum platypetalum were also investigated on Jurkat T cells. Varying 

concentrations (31.25 μg/ml 62.5 μg/ml, 125 μg/ml, 250 μg/ml) of methanol, ethanol, 

acetone and distilled water leaf extracts C. platypetalum were prepared and tested for 

their antiproliferative effects against Jurkat T cells. The Trypan blue assay was carried 

out to determine cell viability. 

 

Significant antiproliferative effects of IFNQ at a concentration of 25 μg/ml were 

observed which were comparable to that of the anticancer drug 1,3-bis(2-chloroethyl)-

1-nitrosourea (BCNU). A combination of IFNQ with BCNU produced synergistic 

effects which were observed after 72 hrs. Anti-proliferative activity was also observed 

in all the extracts from C. platypetalum, with the methanolic leaf extract of giving the 

strongest antiproliferative effects at 125 μg/ml and resulting in 1.5 % cell viability. 
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The methanolic extract of C. platypetalum at a concentration of 250 μg/ml gave 

irreversible effects whilst, the distilled water extract gave the least antiproliferative 

effects after 72 hours producing 40 % cell viability. Combinations of IFNQ with 

reduced glutathione abolished the anticancer activity of the compound resulting in 

increased cell viability. This effect was also observed when the leaf extract of C. 

platypetalum was combined with reduced glutathione. It is, therefore, proposed that 

the isofuranonaphthoquinone and the leaf extract from C. platypetalum may exert part 

of their effects by producing reactive oxygen species resulting in death of the cells as 

the effects of this compound were antagonized by reduced glutathione. Drug efflux 

from cancer cells is an important determinant of outcome of therapy. It was also 

shown that the efflux of the monochlorobimane GSH conjugate was inhibited when 

cells were incubated with the extract or IFNQ.  

 

In conclusion, Combretum platypetalum leaf extracts and the 

isofuranonaphthoquinone from Bulbine frutescence showed strong antiproliferative 

properties, acts by inducing oxidative stress and inhibited drug transport in Jurkat T 

cells. Increased ROS production by these compounds and in the cancer 

microenvironment could be selectively exploited to target these agents to develop a 

selective anticancer therapy.  
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Rheumatoid arthritis (RA) poses a serious health problem as it is a chronic, 

inflammatory, autoimmune joint disease with significant mortality and morbidity. 

Proinflammatory cytokines TNF-α, IL-1β, reactive oxygen species (ROS), and 

activated CD4+ T cells plays a key role in the progression of arthritis. A flavonoid 

patuletin compound isolated from Tagets patula was found to have potent inhibitory 

effect on TNF-α production as well as moderate inhibition on IL-1β production in 

human monocytic leukemia cells (THP-1). The compound also showed potent 

suppression on PHA activated T cells (IC50 = 1.2 μg/mL). In addition to this, 

significant suppression was observed on extracellular and intracellular ROS 

production. Patuletin found to have potent suppressive effect on extracellular ROS 

produced from RAW. 264.7 macrophages (IC50 = 0.3) as well as on intracellular ROS 

produced from isolated and serum opsonized activated phagocytic cells, with an IC50 

of 1.2 μg/mL on human neutrophils and an IC50 of 1.9 μg/mL on mice peritoneal 
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macrophages. Patuletin was found to possess no cytotoxicity, when tested on 3T3 

fibroblasts. The serological, macroscopical, and histological analysis studies using 

rodent model of adjuvant-induced arthritis (AIA), revealed a significant anti-

inflammatory and anti-arthritic activities of this compound. Patuletin was found to 

inhibit the production of TNF-α and IL-1β in the serum of arthritic animals. It also 

inhibited serum nitric oxide and peroxide production and reduceds the level of 

rheumatoid factor (RF), while moderately increased the level of glutathione. 

Histologically it causeds mild bone destruction compared to the arthritic control group 

thus representing its anti-arthritic potential. Based on the in vitro and in vivo studies, 

patuletin could be considered as a potential immunosuppressive and anti-arthritic lead 

candidate. This lecture will give an overview of the in vitro and in vivo 

immunomodulatory and anti-arthritic effect of this natural compound. 
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Approximately 90% of the naturally occurring anthocyanins (totally above 700 

compounds)
1
 are based on only six anthocyanidin structures. Anthocyanins are 

outstanding in the way each anthocyanidin may be involved in a series of equilibria 

giving rise to different forms (secondary structures), which exhibit their own 

properties including color expression and stability. All of the previously reported 

natural anthocyanins with anthocyanidins with C15 skeletons have one or two free 

hydroxyl groups in the 5- and/or 7-position on their A-rings, which is a necessity for 

forming the tautomeric quinonoidal bases (anhydrobases) involving these positions
2
. 

We recently isolated six new anthocyanins based on new anthocyanidins from 

Plumbago auriculata Poir. (syn. Plumbago capensis Thumb.), all with the same A-

ring with 5,7-dimethoxylation. These are the first anthocyanins with C15 

anthocyanidin skeletons without any free hydroxyl groups on their A-rings. They have 

thus no possibility of forming the tautomeric quinonoidal bases (anhydrobases), 

which are related to the free hydroxyl groups in the 5- and 7-positions of previously 

reported anthocyanins. The genes behind the 5,7-dimethoxylated anthocyanins of 

Plumbago might be useful in genetic engineering with the purpose of coding for 

enzymes making anthocyanins with special properties (colors, etc.).  

 

Keywords: Anthocyanins, Anthocyanidins, A-ring methoxylation, Plumbago 

auriculata Poir.  
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The interest in naturally-occurring antioxidants and antioxidant-based drug 

formulations that are used for the prevention and treatment of complex diseases has 

increased in last decades. The present work evaluated the antioxidant activities, 

cytotoxicity and enzymatic inhibition of essential oils of three aromatic herbs, 

growing wild in Sudan and used in traditional food preparations and treatment of 

many diseases. DPPH radical scavenging method was used to evaluate the antioxidant 

activity of these essential oils. Brine Shrimp Lethality Test was used to determine the 

toxicity. Glycogen phoshorylase inhibition method was used to assess the anti-

diabetic activity. Piper nigrum essential oil exhibited the greatest antioxidant activity 

followed by Coriandrum sativum and Foeniculum vulgare. Moderate moderate 

glycogen phosphorylase inhibiton was obtained with these essential oils. Brine 

Shrimp Lethality Test of the essential oils from Piper nigrum, Coriandrum sativum 

and Foeniculum vulgare showed cytotoxicity of LC50 67.895, 3.88 and 6604037.4? 

μg/ml, respectively. All the results tend to justify the traditional uses of the plant and 

require further investigation to identify the chemicals responsible for these effects. 

Having in account the important antioxidant properties and toxicity observed in 

present work, we consider that these essential oils might be useful on pharmaceutical 

and food industry as natural antioxidants and food preservative. 
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Table: Antioxidant activity, enzymatic inhibition and cytotoxicity of common spices 

traditionally used in Sudan: 

 

Plant source of 

essential oils 

DPPH radical 

scavenging assay 

Inhibition % of glycogen 

phosphorylase (5mg/ml) 

Brine shrimp 

lethality 

Piper nigrum 92.6± 0.01 30.0 

 

67.895 

Coriandrum sativum 84.3±0.08 

 

41.0 

 

3.88 

Foeniculum vulgare 80.5±0.01 

 

5.0 6604037.4 

 

Keywords: Essential oils, Spices, Antioxidant activity, Glycogen phosphorylase 

inhibition, Cytotoxicity 
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A bioassay guided isolation of potential antimalarial and antinociceptive molecules 

from Caesalpinia volkensii Harms (Fabaceae) realized three new 11-oxocassane-type 

diterpenoids named voulkensin C (1), D (2) and E (3) together with one steroid 

glycoside named 3-O-[β-glucopyranosyl(1→2)-O-β-xylopyranosyl]-stigmasterol (4) 

and seven other known compounds {stigmasterol (5), β-sitosterol (6), oleanolic acid 

(7), 3-β-acetoxyolean-12-en-28-methyl ester (8), voucap-5-ol (9), caesadekarin C 

(10), deoxycaesaldekarin C (11)} from the stem bark. Whereas two new 

furanoditerpenes [1β,5α-dihydroxyvoucapane (12) and 1β,6β-dihydroxyvoucapane; 

19β-methyl ester (13)] together with seven known compounds {voucapane 

(14),(9),(10),(11)  5-hydroxyvinhaticoic acid (15), triacontanyl-(E)-ferulate (16), 

triacontanyl-(E)-caffaete (17) and 30′-hydroxytriacontanyl-(E)-ferulate (18)} were 

isolated from  root bark. The pure isolates from the stem bark exhibited limited to 

moderate antiplasmodial activities with 4 showing the highest antiplasmodial 

activities (IC50 values of 4.44±0.88 and 2.74±1.10µM against D6 and W2, 

respectively).The administration of 9, 10, 11 and 14 (100 mg/kg i.p) caused a 

significant (P≤0.05) reduction in the number of writhing episodes induced by acetic 
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acid and (P≤0.01) increased pain latency threshold in hot-plate test compared to 

control. These results suggest a possible contribution of phytochemicals from C. 

volkensii stem bark and root bark as antinociceptive agent better than against 

Plasmodium parasite justifying the use of the plant as a remedy for pain.  

 

Keywords: Caesalpinia volkensii, Fabaceae, 11-oxocassane-type diterpenoids, 

antinociceptive, antimalarial 
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Leishmaniasis is regarded as a major public health problem, causing significant 

morbidity and mortality in Africa, Asia and Latin America (1). The high toxicity and 

cost of the available drugs, compounded with the increasing frequency of drug 

resistant Leishmania species, underlies the necessity to develop new antileishmanial 

agents. Acacia nilotica is extensively used in the Sudanese traditional medicine to 

treat a wide-range of diseases including malaria (2). Analysis of the aqueous extract 

of A. nilotica pods was found to be rich in polyphenols of tannin type (3). Here we 

report the in vitro antileishmanial activity of chloroform and ethyl acetate fractions of 

A. nilotica against the promastigotes and amastigotes of both L. major and L. 

donovani. 

 

Promastigote susceptibility determinations were carried out using a direct counting 

assay based on growth inhibition (4). Promastigotes were allowed to multiply for 72 

hours in medium alone (control group) or in the presence of serial dilutions of each of 

the extracts (test group) and standard drugs (Pentostam 24µg/ml and Amphotericin B 

100µg/ml). Promastigote numbers were estimated by counting in a Neubauer 

hemocytometer chamber. The IC50 was determined. Intracellular amastigote 

susceptibility assays were carried out by incubating promastigotes and macrophages 

(human MØ Thp-1) together for 72 hours. The cultures were then incubated in the 

absence of extracts or fractions (control group) and in the presence of (experimental 

group) different doses of test fractions and standard drugs (Pentostam 24µg/ml and 

Amphotericin B 100µg/ml) for 72 hours.  The % of infected MØ was counted and the 

result was expressed as Infection Rate (IR). The number of amastigotes per 100 

macrophages was also counted and the result was expressed as Intensity of infection 

(II).The IC50 was subsequently determined (5). 
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The ethyl acetate and chloroform extracts had the best activity against L. major and L. 

donovani   promastigotes with IC 50 of 40µg/ml and 60µg/ml, whereas Pentostam 

(SSG) and Amphotericin B (ambisome) had an IC50 of 100µg/ml.The Chloroform 

extract had no significant activity on amastigotes of both both L. major and L. 

donovani with infection rates and intensity of infection comparable to the blank 

cultures. The ethyl acetate extract had significant activity against amastigotes of both 

both L. major and L. donovani with an IC50 of 100µg/ml and 1µg/ml respectively. The 

IC50 of Pentostam against CL and VL was ˃24µg/ml while the IC50 of Amphotericin 

B against CL and VL was ˃100µg/ml. 

 

The findings of this study indicate that the ethyl acetate extracts of A. nilotica have 

good antileishmanial activity against both promastigotes and amastigotes of both L. 

major and L. donovani. Furthermore the study reveals antileishmanial activity of the 

ethyl acetate fraction comparable and sometimes more efficient than the standard 

drugs used to treat leishmaniasis. We believe that Tannins play a major role as they 

have diverse effects on biological systems. There is evidence that tannins induce 

immunomodulatory activity in leishmaniasis (6). Further studies are underway to 

isolate the bioactive compound(s) by bioassay-guided-fractionation coupled with the 

determination the immunomodulatory potential of the bioactive fractions to have a 

better insight into the possible mechanisms of antileishmanial activity of Acacia 

nilotica.   
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The genus Erythrina (Fabaceae) contains over 100 species with wide chemical and 

pharmacological diversity, and three species (E. abyssinica, E. tholonii and E. 

droogmansiana) are found in DR Congo. Whereas E. abyssinica from different 

locations/countries has been extensively studied, phytochemical investigations on E. 

tholonii and E. Droogmansiana have not been extensive. For example only seeds of 

E. tholonii have been investigated for their alkaloids content and only one prenylated 

flavanone (Abyssinone V-4’-methyl ether) has recently been reported from E. 

droogmansiana sample material collected in Cameroon (Sokeng et al., 2013). Thus, 

for the first time we have embarked on the GC-MS profiling and phytochemical 

investigations of two Congolese Erythrina species; our main objective being the 

screening of both the extracts and isolated compounds for their 

biological/antimicrobial activities. Our contribution will give an overview of the 

current endeavour and the results obtained. 
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Crude extract of Bauhinia rufecens Lam. (family Caesalpiniaceae) was 

phytochemically investigated. The methanolic extract was partitioned with different 

solvents systems by increasing their polarities (n- hexane, ethyl acetate, methanol, and 

70% methanol). The extracts were fractionated and compounds were isolated from, 
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methanol and ethyl acetate fractions by vacuum liquid chromatography, column 

chromatography and preparative thin layer chromatographic techniques.   

 

The structures of the isolated compounds were elucidated by extensive spectroscopic 

studies (1HNMR, 
3
DHNMR 

13
C NMR, IR, and UV).The methanolic and ethyl acetate 

fractionates yielded two phenolic compounds, namely chlorogenic acid and Rutin 

(Queercetin-3-O-rutineside). 

 

Keywords: Flavonoids, Bauhinia rufescens, methanolic extract, chlorogenic acid, 

Rutin 
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Africa is endowed with a lot of natural resources that can be utilized to solve a myriad 

of problems facing it. It has a rich biodiversity that remain untapped. In order for 

Africa especially Sub-Saharan Africa to achieve the Millennium Development Goals 

(MDG’s) and Kenya, in particular, to achieve Vision 2030, there will be need for a 

sustainable use of local resources to develop local solutions to our problems. Poverty 

in this region may be narrowed down to issues of food and health security. While 

most peasant farmers harvest adequate food to last them through the season, nearly 

30% of it is destroyed by storage insect pests and moulds. In the area of health, 

malaria still remains one of the major killer diseases especially for children under the 

age of five years. The MDG’s cannot, therefore, also be achieved without efforts 

towards eradication of this disease. In an effort to contribute to local solutions to the 

provision of food and health security to Kenyans, we embarked on the search for 

biodiversity resources available in Kenya that have utilizable bio-activity. Research 

findings towards the management of post-harvest losses due to insect pests and 

moulds; including the malaria vector control will be discussed.  
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Neglected tropical parasitical diseases are major health problem in developing 

countries of the world and strongly affect almost exclusively poor population living in 

developing counties. Sudan is one of the developing countries highly endemic with 

malaria (all known species were reported), schistosmiasis, lieshemiasis, 

trypanosomiasis, gastroinestinal protozoa and helminthes. Many of them spread by 

insect vectors, snails or contact with contaminated water or soil. Medicinal and 

Aromatic Plants Research Institute conducted comprehensive research to develop new 

drugs adapted to our country needs, and to make them available at affordable prices 

for common people.  

 

The present paper will highlight the efforts of previously screened medicinal plants 

for their antiparasitical activities and our future prospect to develop new 

antiparasitical drug from Sudanese medicinal plants. 
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Forty 6-8 week old male albino rats weighing (150 - 200 gms ) were given  Grewia 

tenax (Forssk.) fruit extract  in doses of 100, 250or 500 mg/kg body weight/ day for 

four weeks by stomach tube. The results indicated that the haemoglobin, red blood 

cells, total iron, total protein and albumin values were significantly increased in all 

rats given the plant extract with no changes in vital organs or in the concentration of 

serum creatinine, uric acid or Asparate aminotransferase (AST). 
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The dichloromethane/methanol (1:1) extracts of the seeds, seed pods, leaves and stem 

bark of Millettia usaramensis subspecies usaramensis were tested for larvicidal 

activities against the 2
nd

 and 4
th

 instar larvae of Aedes aegypti. The seeds and the stem 

bark extracts were active against the 4
th

 instar larvae of Ae. aegypti (seeds, LC50 

11.9±1.7 g/mL at 48 hrs; stem bark LC50 50.8±0.06g/mL at 48 hrs). 

Chromatographic separation of the extracts led to the isolation of rotenoid and 

chalcone derivatives, four of which are new. The isolated compounds were tested and 

the rotenoids tephrosin (LC50 2.4±0.4 g/mL at 48 hrs) and deguelin (LC50 2.6±0.9 

g/mL at 48 hrs) were identified as the most active principles from the seeds; while 

usararotenoid-A (LC50 4.3±0.8 g/mL at 48 hrs) was the most active principle of the 

stem bark and root bark against the 4
th

 instar larvae of Ae. aegypti. The activity of 

rotenoids such as rotenone against insects is associated with the fused four-ring 

system (rings A, B, C and D), a chromanochromanone (6a,12a-dihydrorotoxen-12 

(6H)-one) where the B/C ring junction is cis. In addition the presence of methoxyl 

groups at C-2 and C-3 of ring A is important in larvicidal activity of rotenoids. 

Unexpectedly, usararotenoid-A, despite having a trans-B/C ring junction and 

methylenedioxy group at C-2/C-3, showed high larvicidal activity against both the 2
nd

 

(LC50 2.9±0.7 g/mL, at 48 h) and 4
th

 (LC50 4.3±0.8 g/mL, at 48 h) instar larvae of 

Aedes aegypti. Some derivatives of usararotenoid-A were prepared and tested; 

however usararotenoid-A remains the most active compound. The structures and 

larvicidal activities of the rotenoid derivatives will be discussed. 
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Malaria accounts for nearly 250 million clinical cases resulting in about 1 million 

deaths every year mostly children below the age of 5 in sub-Saharan Africa. The 

spread of resistance to the existing drugs such as chloroquine and the development of 

an alarming signs of resistance to the malarial front line drug artemisinins have 

created an urgent demand for new antimalarial agents. Plasmodium falciparum 

synthesizes fatty acids using type II pathway (FAS II) which is distinct from that of 

the host. This striking structural difference between the two pathways makes type II 

FAS an attractive target for the discovery of antimalarial and antimicrobial agents. P. 

falciparum enoyl-ACP reductase (PfENR) which catalyzes the rate-limiting step of 

the FAS has been identified and validated as a potential antimalarial drug target. As 

part of our search for antimalarial agents from natural sources, a new methylene-

bridged bisflavonoid, methylenebissantin (1), and nine known compounds, including 

flavonoids (2–5), diterpenoids (6 and 7), and phenol derivatives (8–10) were isolated 

from the aerial parts of Dodonaea viscosa Jacq. The isolated compounds were 

evaluated for their inhibitory effects on P. falciparum enoyl-ACP reductase (PfENR). 

Methylenebissantin (1) exhibited a moderate inhibition (IC50 91.13 µM) against 
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PfENR. Computational chemistry studies were conducted on compound 1 to study its 

molecular interactions with the PfENR. 
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This study investigates the antitheilerial activity (in vitro) of the aqueous extracts of 

three local medicinal plants, Tinospora bakis roots (Irg al-Hagar), Gardenia ternifolia 

(Abu Gawie) and Sonchus cornutus (Moleita).  
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Preliminary screening of the aqueous extracts of the three plants for activity against 

Theileria lestoquardi which causes malignant ovine theileriosis was done at different 

concentrations. Screening for antitheilerial activity revealed G. ternifolia to be the 

most potent candidate among the studied plants, followed by T. bakis. However, 

Sonchus cornutus lacks activity. The highest activity of G. ternifolia and T. bakis at 

the highest concentration 10000 ppm was 60% and 30%, respectively. LC50 of G. 

ternifolia and T. bakis was 6745.28 ppm and 184268.54 ppm, respectively. Plant 

extracts caused changes in the morphology, colour and mean number of 

macroschizonts. The number of cells with extra cellular macroschizonts increased, but 

the mean number of dividing cells (binucleated and multinucleated) and viable cells 

decreased. 

 

The extracts caused partial cytotoxicity at the highest concentration resulting in 

changes of the morphology of lymphoblast cells and decreasing the number of viable 

cells.  

 

Keywords: Tinospora bakis, Gardenia ternifolia, Sonchus cornutus, Theileria 

lestoquardi 

 

SL 21  Lethality and Antioxidant Activity of some Sudanese 
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Sustainability of the use of medicinal plants is an actual and important issue. The 

objective of the undergoing work is investigating some diseases therapy potential of 

Sudanese medicinal plants Helanthus annus, Ricinnus communis, Nigella sativa, 

Sesamum indicum and Balanites aegyptiaca. This was done by studying seeds fixed 

oils for their cytotoxicity using Brine Shrimp Lethality Test and antioxidant activity 

by DPPH and Iron Chelating Assays.Obtained results showed that Ricinnus communis 

fixed oil has the highest toxicity with LC 50 1.7014, followed by Nigella sativa with 

LC50   606.2, when analyzed by Finney Probit Analysis.  Antioxidant activity results of 

the five fixed oils measured using DPPH showed that N.sativa fixed oil showed high 

antioxidant potential (85±0.13), while R. communis and H. annus fixed oils showed 

moderate antioxidant activity (52±0.24) and (51±0.12) respectively. All of the fixed 

oils showed no activity when using Iron Chelating Assay. Results justify the plants 
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use in folkloric medicine although dosages should be monitored for their safe use. 

Studies directed towards identification of bioactive compounds are recommended. 

 

Keywords: Medicinal Plants, fixed oils, cytotoxicity, antioxidants. 
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Most previous studies on indigenous leafy vegetables (ILVs) have mainly 

concentrated on their nutritional values, with little or no regard to their therapeutic or 

immunomodulatory properties. An ethnobotanical study was conducted to document 

the use of indigenous leafy vegetables (ILVs) with therapeutic and 

immunomodulatory potential in Kilifi and Kakamega counties in Kenya. The aim of 

the study was to document ILVs used by three most vulnerable groups in the society: 

children, pregnant mothers and people living with AIDs (PLWA). An open-ended 

semi-structured questionnaire was used to collect field information. 65 respondents 

were interviewed in the two counties during the study. A total of 33 species of ILVs 

were recorded to have either therapeutic or immunomodulatory properties or both, 

besides being used for nutritional purposes. 60% of these vegetables were used by 

children, 54% were used by pregnant mothers and 15% were used by PLWA. Overall, 

70% of these vegetables were mentioned to potentially possess immunomodulatory 

properties while 48% were therapeutic. Laboratory work to determine therapeutic and 

immunomodulatory active ingredients of the vegetables is in progress. The study 

presents a baseline for developing natural products that could be incorporated in the 

diet to enhance survival of these vulnerable groups.  

 

Keywords: Indigenous Leafy Vegetables, Immunomodulation, Therapeutic value 
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The study  tested  the best concentration of ethanol in water that give the highest 

concentration of the sennosides  in the Sudanese  Senna alexandrina and the toxicity 

of the extract of the best one by using the brine shrimp assessment toxicityand lastly 

to produce the effervescent granules of effervescent senna. 

 

Results showed the most polar solvent was the best to give the highest concentration 

of sennosides, the brine shrimp leathility test indicates the insignificant toxicity of the 

S. alxandrina and the production of suitable dose of effervescent granules with 

disintegration time equal zero.  
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Terminalia brownii is an African medicinal plant used to treat parasitic and microbial 

infections. Chromatographic separations on the stem-bark extract aimed at identifying 

the active components, led to isolation of a new oleanane-type triterenoid, along with 

seven known oleanane-type triterpenoids and seven ellagic acid derivatives. The new 

compound was identified using spectroscopic methods as 3β,24-O-ethylidenyl-

2α,19α-dihydroxyolean-12-en-28-oic acid (1). The compounds were evaluated for 

their antiplasmodial and antimicrobial activities giving the most potent antiplasmodial 

activity of 2.76 µg/mL for 23-galloylarjunolic acid (2) against P. falciparum W2 and 

the most potent antimicrobial activity of 0.32 µg/mL for diellagic lactone (3) against 

microb C. glabrata. 
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Keywords: Terminalia brownii, antimicrobial, antiplasmodial, oleanane triterpenoids, 

ellagic acid derivatives 
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Capillary electrophoresis (CE) is a separation technique that was introduced in the 

early 1980s. CE analysis is driven by an electric field, performed in narrow tubes and 

can result in the rapid separation of many hundreds of different compounds. The 

versatility and number of ways that CE can be used means that almost all molecules 

can be separated using this powerful method. 

 

In the last decade, CE has gained widespread interest as a valuable tool for the 

determination of bioactive compounds in plant matrices. CE represents an interesting 

alternative to high-pressure liquid chromatography (HPLC), mainly because of its 

high speed of analysis, high separation efficiency, small amounts of sample required 

and extremely limited solvent waste. CE was proved to be a powerful tool for the 

separation and detection of various classes of natural and synthetic compounds. In this 

overview a description of the basic and widely used CE methods will be given and the 

applicability of these methods for the analysis of natural products will be discussed. 

 

Keywords: Capillary electrophoresis, Natural product, Analysis, HPLC 
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The phytochemical and pharmacological properties of the root bark of Toddalia 

asiatica prompted us to evaluate antiplasmodial and mosquito larvicidal properties of 

both crude extracts and pure compounds isolated through bioassay guided approach.  

From the n-hexane, ethyl acetate and methanol extracts of T. asiatica root bark eight 

compounds (1–8) were isolated and they were identified on the basis of both 

spectroscopic and physical data as well as comparison with already published results. 

The crude extracts and isolated compounds showed moderate in vitro antiplasmodial 

activity against D6 (chloroquine-sensitive) and W2 (chloroquine-resistant) strains of 

Plasmodium falciparum.  

 

The extracts and isolates also exhibited larvicidal activities against Aedes aegypti and 

coumarins were identified as the active compounds. The results therefore 

demomnstrates the potentials of the plant as a control agent of malaria through 

therapeutic and vector control methods. 

 

Keywords: Toddalia asiatica; Rutaceae; coumarins; alkaloid; antiplasmodial; 

larvicidal activities.  
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The paper presents a review on the biomedical potentials of rare and unusual natural 

products that were recently isolated from some rare plant species indigenous to 

Tanzania, and the conservation status of the plant species under review. Among the 

metabolites covered in this review are cinnamoyl tetraketide derivatives from 

Toussaintia orientalis (Annonaceae); heptenolides from Cleistochlamys kirkii, 

(Annonaceae), cyclitols, acetogenins and a meroditerpenoid from Artabotrys species 
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(Annonaceae), geranylbenzoquinonoids from Lettowianthus stellatus (Annonaceae); 

furanoditerpenoids from Stuhlmania moavi (Ceasalpiniaceae); and a chlorobenzenoid, 

ent-clerodanoid and nor-halimanoid diterpenoids from Tessmannia species 

(Ceasalpiniaceae). 

 

Keywords: Cynnamoyl tetraketide derivatives; heptenolides; acetogenins; 

Geranylbenzoquinoids; diterpenoids; Annonaceae; Ceasalpiniaceae. 
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The seasonal variation in yield and composition of the leaf essential oil of six 

Eucalyptus camaldulensis varieties in the course of three years (2008, 2009, and 

2010) was studied. The essential oil content was determined by the water distillation 

method, and the oil composition was analyzed by the GC-MS technique. The essential 

oil yield ranged between 0.62 % for variety acuminata and 4.88 % for var. pendula 

(on dry basis) .The highest mean essential oil yield was that of var. pendula (3.78 

%).The 1, 8-cineole content in the leaves oil ranged between 0.35 % in E. 

camaldulensis and 65.9 % for var. simulata. The variation in yield and composition of 

the essential oils was found to depend mainly on the genotype. Redistillation of the 

essential oil of var. pendula raised the cineole content from 59.4 to 95.7 %. Thus, 

variety pendula was to be suitable for commercial production of cineole- type 

Eucalyptus oil. 

 

Keywords: Eucalyptus camalulensis, Essential oils, 1,8-cineole, GC-MS, seasonal 

variation. 
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Fish oils are a rich natural source of long-chain polyunsaturated fatty acids (PUFAs), 

especially those of the omega-3 series, mainly eicosapentaenoic acid (EPA) and 

docosahezanenoic acid (DHA). Looking for natural sources of omega-3 fatty acids, 

designing new methods and developing better extraction methods for obtaining 

omega-3 fatty acid and trying to include omega-3 fatty acids in food product of 

regular consumption are really demanding and challenging tasks. Response Surface 

Methodology (RSM) of the Design Expert (Version 6.0.8) was employed to study the 

main interaction effects of extraction condition from SC-CO2 on the fish oil yield. The 

result showed that the highest extraction oil yield was 4.51% and 5.07% for two types 

of fish, which obtained with temperature, pressure and extraction time at 55 ºC, 300 

bars, and 80 min, respectively. The fatty acid composition of the extracted fish oil was 

determined using GC/MS showed that saturated fatty acids, monounsaturated fatty 

acids and polyunsaturated fatty acids were presented in the extracted oil. Two of 

monounsaturated fatty acids found in the two types of extracted fish oil, which were 

palmitoleic acid and oleic acid. Omega-6 fatty acid family (arachidonic) and omega-3 

(EPA and DHA) were also found in both of them. The chemical properties of the fish 

oil including acid value (AV), saponification value (SV), iodine value (IV) and 

peroxide value (PV) were also investigated. The results were found to be 9.47±2.2 mg 

KOH/g oil, 235 ± 5.7 mg KOH/g, 138±2.35 g I/100g oil and 13.8 meq/kg, for AV, 

SV, IV, and PV, respectively. It was observed that though most of the results obtained 

were tolerable to the standard values, however some were outside the normal range 

especially PV that indicated such oxidation was going on. The result of AV (9.47) 

also indicated such hydrolysis of oil was on. Although the extracted fish oil using 

SCFE is pure but the question rose is it healthy? 

  

Keywords: Fish oil, arachidonic acid, docosahezanenoic acid (DHA), 

eicosapentaenoic acid (EPA), omega-3, omega-6, polyunsaturated fatty 

acid (PUFA). 
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The chemistry of natural products has gained prominence not only due to the on-

going search for new bioactive substances but also in related areas such as food 

chemistry and chemical ecology [1]. 

 

Nature recognizes no artificial barriers such as is represented by the “academic 

disciplines” and thus it is no surprise to find investigators with quite different 

academic training studying various aspects of natural products [2]. 

 

What all researchers have is the need to make use of the powerful techniques of 

analytical chemistry to analyze natural compounds in complex matrices. So, this 

paper is dedicated to all those who would like to apply analytical chemistry for natural 

products analysis. The isolation, separation, purification and elucidation of structure 

of a natural compound need a good background in analytical chemistry. 

 

The various hyphenated techniques have made possible the pre-isolation analyses of 

crude extracts or fractions from different natural sources, isolation and online 

detection of natural products [3]. 

 

The aim of this paper is to give a brief idea about involvement of analytical tools in 

the field of natural product analysis. 

 

The more you practice analytical chemistry, the better natural product chemist 

become!!! 

 

Keywords: Natural products, analytical chemistry, chromatography, spectroscopy, 

hyphenated techniques, structural elucidation. 
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The chemical compositions of non volatile oil extracts from two Annoneceous plant 

species Monanthotaxis discolor and an undescribed Uvariodendron species which are 

endemic to Eastern Arc Mountains, Tanzania was determined by GC-MS. The 

biological activities of extracts and fractionated samples were also determined. Both 

methanol and dichloromethane extracts of the root bark of M. discolor showed mild 

antimicrobial activity and had positive brine shrimp test (BST). The BST test for 

dichloromethane extract of M. discolor root bark were LC50  41.794 μg/ml and that of 

methanol extract showed LC50 13.560 μg/ml. The petroleum ether and 

dichloromethane extracts of root bark of Uvariodendron species showed cytotoxicity 

of LC50 33.06 μg/ml and LC50 35.35 μg/ml, respectively. Twelve major constituents 

were identified from the dichloromethane extract of M. discolor root bark of which 

the following compounds were in high composition; α-cadinol (42.85%), (-)-

alloaromadendrene (11.7%) aristolone (10.57 %), γ-cadinene (8.72%), δ-cadinene 

(3.44%) and cubenene (2.28%). The Second fraction of the third repeated column 

chromatography from the VLC fraction of dichloromethane extract and  the first 

fraction of the VLC of methanol extract root bark revealed, among others 23 

components of which the most abundant were; (-)-alloaromadendrene (15.1%), T-

cadinol (8.08%), chamigren (5.3%) and γ-Cadinene (5.1%). Other components were 

also identified from other methanol fractions; (+)-aromadendrene, (18.2%), (-)-

alloaromadendrene (12.8%), 4,9-muurodiene (5.3%), T-cadinol (83%), ς-himachelene 

(0.63%) and ledol (0.3%). The ethanol:dichloromethane (1:1) extract of the leaves of 

M. discolor showed four different components from those identified from root bark 

extracts among which  heptacosane and tributylamine had percentage composition of 

(3.42%) and (0.34%),.respectively. The petroleum ether extract of the root bark of the 

undescribed Uvariodendron species revealed seven components of which the most 

abundant were methyl eugenol (38.7%) and elemicin (18.2%). For the ethanol extract  

of stem bark oil mixtures  the most abundant components were δ-cadinol (0.25%), 

methyl eugenol (0.12%), isoelemecene (0.04%), and diisooctyphthalate (0.02%). 
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In the past 6 years of our phytochemical and pharmacological studies of important 

medicinal plants growing in Tanzania, we investigated 10 plant genera namely 

Allanblackia, Annona, Antidesma, Baphia, Croton, Dalbergia, Garcinia, Harrisonia, 

Mammea, Milletia and Teclea. From different species of these genera, we isolated and 

reported about 50 secondary metabolites, among them 5 compounds were new to the 

literature. Our phytochemical results indicated the following classes of natural 

products to dominate in the plants investigated, alkaloids (7), benzophenones (10), 

flavonoids (10), limonoids (3), triterpenoids (5), xanthones (15). 
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Furthermore, we engaged in exploring the biological activities of extracts and pure 

compounds isolated from the investigated plants. Our focus was on anti-HIV, 

anticancer, antimicrobial, antimalarial and antioxidant activities. We hereby report the 

isolation, structure elucidation of the novel compounds as well as the important 

biological assays noted in this study. 

 

Keywords: Medicinal Plants, Isolation, Secondary metabolites, biological activities 
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Toombak is a native tobacco preparation obtained from the Lleaves of the plant 

Nictiana rustica, Family Solanaceae. It is a smokeless tobacco widely abused in 

Sudan by dipping in the lower lip of the mouth; however other forms of abuse have 

also been recorded. Health hazards of this practice including primarily oral cavity 

cancer. 

 

In this paper the sector of Raksha drivers (100) and dentists (50) were selected to 

collect information through designed questionnaire survey during the period January 

to February 2013. 

 

Results showed that 60% of Raksha drivers use toombak 91.3% of them dip more 

than three times a day. 96% of the dentists in this study confirmed that toomabk 

dipping causes many disease especially cancer of the oral cavity. 

 

We recommended that control of the sale, abuse in public of tobacco, by authorities is 

essential and mandatory as well as increase in the awareness on the health hazards. 

 

A strategic plan is needed to detect at early stage those also are at risk of oral cavity 

cancer and more studies are going to be of great assistance to reduce the health 

consequences of this dangerous substance in Khartoum. 

 

SL 34  The potential antimicrobial activity of some Sudanese 

medicinal plants 
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Phytochemical studies on the ethanolic extract of the leaves of Polgonum glabrium  

yielded yellow crystals with a melting point at 178 ºC, . The IR Spectrum OH group 

at 3200-3400 cmˉ¹, and C=O group at 1600-1650 cmˉ
1
 while the   UV spectra showed 

maximum at 266.9nm and minimum at 240.1nm.  
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Based on the chromatographic pattern and spectroscopic evidence this compound can 

be tentively identified as quercetrin (quercetin-3-L-Rhamnoside).  The in vitro test of 

the ethanolic extract of P. glabrium against Plasmodium falciparum showed 

significant effect and IC50 (6.6μg/ml).  Tamarindus indica showed no significant 

effect. The in vitro test of the ethanolic extract of P. glabrium against Staphylococcus 

aureus (S.a.) standard and isolates, Bacillus subtilis (B.s), Proteus vulgaris (Pr.v) and 

Pseudomonas aeruginosa (Ps.a) exhibited an inhibitory action almost similar to 40 μg 

/ml of Gentamicin against S.a, and B. subtilis, and 10 μg /ml of Gentamicin against 

Pr v, Ps .a. and had no effect against Escherichia coli. Toxicological studies on T. 

indica and P. glabrium showed no significant effect. However P. glabrium produced 

significant increase in serum- creatinine which suggests changes in renal function. 

Pathological studies showed neither gross lesions nor histopathological changes in 

liver at all doses. However there were some gross lesions observed on kidney at doses 

(150, 500, 1000, mg/kg). But no changes with doses (100, 50 mg/kg-) of Polygonum 

glabrium.  

 

Keywords: Polygonum glabrium, Tamarindus indica, Plasmodium falciparum, In 

vitro, Antibacterial activity, In vitro and in vivo Antimalarial activity  
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NIPRISAN
® 

is a phytomedicine developed from herbal products used in folkloric 

practice for the management of sickle cell disease (SCD).  The effect of NIPRISAN
®

 

was tested on a major human cytochrome P450 3A4 drug metabolising enzyme in 

order to generate clinically significant data for its safe and efficacious use. Inhibitory 

activity on CYP3A4 was measured with and without the addition of NIPRISAN
®
, by 

testing different concentrations of the product at 37 °C in reactive mixtures with 

ketoconazole (2.5 µM) as the positive control.  Results showed a very low IC50 value 

of 0.06 mg/ml, indicating that metabolic processes of NIPRISAN
®
 are likely to inhibit 

CYP3A4. These results suggest possible herb-drug interaction may occur, with 

potential implication on common medications that are CYP3A4 substrates. It is 

therefore advocated that concomitant administration of NIPRISAN
® 

along 
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medications that are CYP3A4 substrates should be done with caution so as not to 

compromise its established beneficial effect in the management of SCD. 

 

Keywords: NIPRISAN
®
, CYP3A4, Sickle cell, herb-drug interaction 
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Different forms traditional and alternative medicines (TM/CAM) or non-conventional 

medicines (NCMs) are being practiced in different combinations and in different 

health care settings in line with biomedicine in Sudan. Nonetheless, none of the 

NCMs is recognized by the state, and all practices are poorly regulated. The ideas of 

integrating NCMs with biomedicine, a process optimistically called integrative 

medicine (IM), or integrative healthcare (IHC) is still a matter of debate. Lack of 

recognition and regulation involves not only products and practices of NCMs but 

practitioners as well. 

 

This paper critiques the efforts to research and utilize NCMs in Sudan in the last 

hundred years. Efforts to research and regulate NCMs are described. The 

epistemological foundations of the different health care delivery systems are 

discussed.  
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Subjecting the chloroform extract of the root to an in-depth chromatographic analysis 

resulted in the isolation of two distereoisomeric prenylated flavonoids which their 

detailed chemical structures have been elucidated by high resolution nuclear magnetic 

resonance (
1
H NMR and 

13
C NMR) spectroscopy as (-)- semiglabrin 1 and its isomer 

(-)-pseudosemiglabrin 2.  
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The chemotaxonomic value of these compounds and other prenylated flavonoids in 

relation to the tribe Tephrosiea and their possible phylogenetic significance as key 

taxonomic markers are discussed. The flavonoids of Tephrosia are characterised by an 

unsubstituted B–ring and are oxygenated at C–5 and C–7 or at C–7 only. It is clear 

that the modifications occurring in C–8–prenyl flavonoids where the C–7 methoxyl is 

present is a parallel to rotenoids formation.  

 

Based on the biogenetic pathway proposed for the development of this type of 

flavonoids in Tephrosia the development of this group can be envisaged as involving 

a progressive transformation of C–8–isoprenyl side chain from the simple form (e.g. 

T. lanceolata), via a more complex system, such as those encountered in T. 

polystachyoides (e.g. polystachin) to the highly modified flavonoids of T. semiglabra, 

T. multijuga, T. apollinea and T. purpurea (1). 
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There is considerable demand for food, beverage and pharmaceutical product 

colorants from natural sources that can serve as alternatives to the use of synthetic 

colorants due to both legislative action and consumer concerns over the use of 

synthetic additives. Synthetic colorants have been mostly used but some of them have 
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been deemed carcinogenic. Interest in anthocyanin-rich foods and extracts has 

intensified because of their possible health benefits as potent antioxidants and may be 

chemoprotective. Anthocyanins are water soluble plant pigments which are 

responsible for various colors ranging from salmon pink to dark blue. Anthocyanins 

have been identified in wild edible fruits of Cyphostemma adenocuale, Lantana 

trifolia and Ampelocissus africana.  Extraction, purification and separation of 

individual anthocyanins were done using Co-Chromatographic methods and structural 

elucidation using Spectroscopic techniques. A total of eleven anthocyanins were 

tentatively identified from wild edible fruits of Cyphostemma adenocuale, Lantana 

trifolia and Ampelocissus africana.  Cyphostemma adenocuale was found to have 

three acylated anthocyanins with 3,5-diglucosyl substitution, one of the three  was 

identified as delphinidin-3-O-[2’’-(6’’-coumaroyl-β-glucosyl)-6’’’’-(coumaroyl)-β-

glucoside]-5-β-glucoside (2) using 
1
H NMR. Findings of acylated anthocyanins with a 

possibly increased stability have shown that these pigments may impart desirable 

color and stability for commercial food and pharmaceutical products 
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Plant natural products have been utilized by mankind since creation as; food, in 

control of diseases, in the construction of shelter and many other uses. However, in 

the recent past, mankind has continue to succumb to new emerging incurable ailments 

and to loose tremendous amount of agricultural food reserves from pests and rodents 

due to a mirage of factors including; drug resistant and high cost of drug productions.   

 

One alternative to the reliance on conventional medicine is the need to develop 

readily available alternative medicines, plus pests and rodents control agents from 

plant sources. This is crucial in regards to the enormous loss of food products in farms 

and in storage in the developing countries. Thus, plant natural products provide a 

great potential in terms of the numerous hazardous substances found in them 

including the so called secondary metabolites containing: glycosides, flavonoids, 

aglycones cyanides  etc. that are widespread in their; roots, leaves,  stem barks and 

fruits. Some of these plants natural products are currently being processed in crude 

form and sold as remedy for a range of diseases. 
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In our current studies, several plant species are targeted for the development of 

Energy sources, alternative medicine and pest and pathogen control agents. Some 

promising good results will be discussed. 

 

SL 40  Home remedies among Sudanese Mothers in Khartoum 

State 
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The aim of this study is to investigate the relationship between socio-economic status 

of mothers and using home remedies. This study was conducted in three different 

socio-economical areas in Khartoum State-Sudan. The sample size was calculated to 

be 400 families. 120 families from Alriyad (HSS), 180 families from Gebra (MSS), 

and 100 families from Alremala (LSS).  The unit of the study is the family, where the 

main respondent was the mother.  A well-structured questionnaire contains the items 

that fulfill the research objectives. 

 

The study found that 32.8% of mothers using home remedies as first choice in the 

case of illness to herself or her children, and 13% using it for common ailment such as 

cold, pneumonia and diarrhea. The study also found that among the factors have been 

postulated income is the strongest factor affecting negatively the use of home 

remedies (p=0.003), also education have a negative effect (p=0.007). Whereas, the 

older mothers are more related to local customs and knowledge including home 

remedies (P=0.039). 

Recommendations have been offered to improve mother’s education, because it is the 

key to increase the knowledge and awareness of mothers regarding the selection of 

treatment types. Moreover, primary health care must be appropriate, accessible, 

acceptable, and affordable to common population. 
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Many ethnomedicinal plants have been reported to have beneficial therapeutic 

potential in the region of Randa, Djibouti (A. Hassan-Abdallah et al, 2013). Solanum 

somalense Franch. Solanaceae is used to treat headaches, wounds, colds, fevers, 

dysentery and haemorrhage. No phytochemical studies were reported about this tree 

which is widely distributed in Djibouti.  

 

Our preliminary phytochemical investigation revealed the presence of phenolic 

compounds with antioxidant activity in methanol crude extract of Solanum somalense 

Franch leaves. Total phenolic and flavonoid contents were estimated by Folin 

Ciocalteu and AlCl3 methods, respectively. The radical scavenging activity was 

measured using DPPH and ABTS methods.  

 

To isolate the major flavonoids from methanol crude extract of the leaves of Solanum 

somalense Franch two chromatographic methods were used: classical column 

chromatography (CC) and centrifugal partition chromatography (CPC).  

 

The major compound of the extract was isolated by one step fractionation with CPC. 

The structure of the compound was determined using LC-MS and NMR. The results 

suggest that CPC is more efficient to obtain pure product by one step fractionation 

while the CC need more purification steps. 

 

Keywords: Solanum somalense, Phenolics compounds, Antioxidant, Centrifugal 

Partition Chromatography (CPC) 
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Kniphofia foliosa is used for the treatment of abdominal cramps and for wound 

healing in Ethiopia. The ethyl acetate extract of the roots showed moderate 

antiplasmodial activity against the W2- (11.28 μg/mL) and D6-(18.92 μg/mL) strains 

of Plasmodium falciparum. Chromatographic separation of the extract yielded nine 

quinones, of which the anthraquinone-anthrone dimer, 10-methoxy-10,7'-

(chrysophanol anthrone)-chrysophanol (1) and phenylanthraquinone, knipholone 

cyclooxanthrone (2) are new natural products (Abdissa et al., 2013). Isolation of the 

rare naphthalene glycoside, dianellin (3) from the family Asphodelaceae is reported 

here for the first time. The isolated constituents were identified by NMR and mass 

spectrometric techniques. The compounds showed activities against the two strains of 

Plasmodium falciparum where the anthraquinone-anthrone dimers are the most active 

with low cytotoxicity (IC50 > 6.50 M, against human cervix carcinoma KB-3-1 

cells), supporting the assertion that this class of compounds may constitute a new 

class of antimalarial lead structures (Wube et al., 2005). Two semi-synthetic 

knipholone analogs (4 and 5) were also prepared and tested for cytotoxic activity; 

however, the activities were less than that of the parent compound. 
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Keywords: Kniphofia foliosa, Asphodelaceae, Roots, Anthraquinone, Knipholone 

cyclooxanthrone, 10-methoxy-10,7'-(chrysophanol anthrone)-

chrysophanol, Malaria  
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Five Sudanese medicinal plants namely; Grewia tennax.(GT), Guiera 

senegalensis.(GS), Khaya sengalensis.(KS), Geigeria alata.(GA), and Sida alba.(SA), 

have been collected from northern Kordofan State (West of Sudan), extracted by 80% 

Ethanol and fractionated using petroleum ether, chloroform, ethyl acetate, n-butanol, 

and distilled water. Plants extracts and fractions were screened for their antioxidant 

activities via 2, 2-Diphenyl-Picryl-Hydrazyl Radical DPPH, and iron chelating assays. 

The DPPH radical scavenging assay demonstrated that, 80 % ethanolic extract of GS 

was the most active extract showing interesting antioxidant activity (IC50 195 ± 6.9 

μg/ml) that was more potent than the standard antioxidant propyl gallate (PG, IC50 

221 ± 24.0 μg/ml). The extracts of GS, SA, GA and KS exhibited potent DPPH 

scavenging activity in a concentration dependant manner. The radical scavenging 

activities (RSA) of GS, SA, GA, and KS at concentration of 500 μg/ml were found to 
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be  74% ± 0.02, 66% ± 0.05, 53% ± 0.04, and 52% ± 0.03, respectively. The 

antioxidant results of GT, GS, GA, SA, and KS plant fractions showed that, the 

activity against DPPH free radical were very intense in the butanol and ethyl acetate 

fractions. On the other hand, these plants have shown moderate activity ranged from 

28% to 5 % via iron chelating antioxidant assay. 

 

The results of phytochemical screening showed that all extracts and fractions of 

studied plants contain flavonoids, saponins, triterpenes, steroids, cumarines and 

tannins.  

 

Keywords: Guiera senegalensis, DPPH, antioxidant, iron chelating, phytochemical 

constituents, radical scavenging 
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Cardiospermum halicacabum is a climbing plant widely distributed in tropical and 

subtropical Africa and Asia, traditionally used in Sudan for the treatment of diarrhea, 

malaria and dysentery. 

 

In this work aqueous, chloroform and methanol extracts of whole plants of 

Cardiospermum halicacabum were tested for their antimicrobial activity, antioxidant, 

toxicity and phytochemical screen. The extracts were tested for their antimicrobial 

activity against six bacterial and two fungal species using cup-plate agar diffusion 

method. The minimum inhibitory concentrations (MICs) of different extracts against 

the tested microorganism were provided. The radical scavenging activity of plant 

extracts was conducted via DPPH and iron chelating assays. Cytotoxic activity of 

these extracts was tested using Artemia salina Brine Shrimp Lethality Bioassay. 

 

The aqueous and chloroform extracts exhibited marked anti-microbial activity against 

tested organisms. On the other hand aqueous extract exhibited potential scavenging 
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against DPPH the result was found to be 60±0.09 %, and moderate activity was 

obtained by choloform extract whereas, no chelating activity was exhibited by 

extracts.  

 

The preliminary phytochemical screening revealed the presence of flavonoids, 

tritrepenes, and saponins and devoid of alkaloids and anthraquinones. The present of 

these secondary components may justify the traditional uses of this plant. 

 

Kaywords: Cardiospermum halicacabum, scavenging activity, phytochemical 

screening, iron chelating.  
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Crude extracts and pure compounds from three Erythrina species and Derris trifoliata 

were investigated for larvicidal and anti-plasmodial activities. Isolation and 

purification of constituents from extracts was achieved by chromatography and 

structures of pure compounds determined using NMR spectroscopy and MS 

techniques. 

 

Of the seven flavonoids from Erythrina abyssinica (root bark), 8-Methoxyneorautenol 

was new, with the highest anti-plasmodial activity, of IC50 values of 6.37 

1.03μg/mL against chloroquine resistant (W2) and 2.29 0.05 μg/mL against 

chloroquine sensitive (D6) strains of Plasmodium falciparum.  

 

Erythrina burttii (root bark) yielded twelve compounds, of which 4′,7-dihydroxy-

6(1,1-dimethylallyl)-2′,5′-dimethoxyisoflav-3-ene, was new. Burttinol A and burttinol 

D showed the highest antioxidant activities with EC50 values of 9.8 and 9.9 µM 

respectively.  

 

Erythrina abyssinica and E. burttii (root bark) extracts showed moderate parasite 

suppression activities in an in vivo Plasmodium berghei suppressive test.  

 

Erythrina melanacantha (stem bark) yielded a known compound, 5,7,4´-trihydroxy-8-

(3,3-dimethylallyl) isoflavone, reported here for the first time in this plant. Derris 

trifoliata (seed pods) yielded three compounds, of which lupinifolin 4´-methyl ether 
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was new. The extract showed good larvicidal activity against 2
nd

 instar larvae of 

Aedes aegypti [LC50 value of 2.68 0.19 µg/mL]. Rotenone showed the highest 

larvicidal activity, with LC50 value of 0.5  0.2 μg/mL. 

 

Keywords: Erythrina abyssinica, Erythrina burttii, Derris trifoliate, larvicidal, anti-

malarial activity 
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Cancer is a complex disease with multiple genetic and epigenetic alterations. Since 

decades the hallmark of cancer therapy is chemotherapy. These cytotoxic drugs target 

rapidly dividing cells without sufficient differentiation between normal and cancerous 

cells resulting in severe side effects in normal tissues. Recently, strategies for cancer 

treatment focused on targeting specific proteins involved in tumor growth and 

progression. The present study was designed to investigate the cytotoxicity of (65) 

Sudanese medicinal plant extracts towards various cancer cell lines expressing 

molecular mechanisms of resistance towards classical chemotherapeutics (tumor 

suppressor p53, epidermal growth factors receptor (EGFR) and three ATP binding 

cassette transporters, ABCG2 (breast cancer resistance protein), ABCB1 (P-

glycoprotein) and ABCB5). The aim was to identify plant extracts and isolated 

compounds thereof with activity towards otherwise drug-resistant tumor cells. 

Selected phytochemicals were investigated in more detail for their mode of action. 

The resazurin assay was used to determine cytotoxicity of the plant extracts. 

Microarray-based mRNA expression profiling, COMPARE, and hierarchical cluster 

analyses were applied to identify which genes correlate with sensitivity or resistance 

to selected phytochemicals of the Sudanese plants. Molecular docking on human 

model of P-glycoprotein was performed for selected phytochemicals to localize the 

binding sites of phytochemicals to their target proteins. The results of the resazurin 

assay on different tumors showed that Trigonella foenum-graecum and Ambrosia 

maritma are the most active plants. Out of selected phytochemicals from Sudanese 

plants, Ambrosin, Sesamin and Apigenin were the most cytotoxic ones. Microarray-

based analyses showed that genes from various functional groups (transcriptional or 

translational regulation, signal transduction, cellular proliferation, intracellular 

trafficking, RNA metabolism, endoplasmic/sarcoplasmic reticulum function, etc.) 

were significantly correlated with response of tumor cell lines to these two 

compounds. The results revealed pharmacogenomics study of Sudanese medicinal 
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plants provide an attractive strategy for the development of novel cancer targeted 

therapeutics with activity towards cell lines that resistance towards established 

anticancer agents.  

 

Keywords: Pharmacogenomics, cytotoxicity, Sudanese medicinal plants, Microarray 

analysis, Molecular docking.  
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Brine shrimp larvae have been used as a bioassay for a variety of toxic substances. 

The method has also been applied to plant extracts in order to facilitate the isolation 

of biologically active compounds. In this study, methanolic extracts of six species of 

Sudanese plants used in traditional medicine as anti tumor were subjected to a bio-

screening study to detect cytotoxic activity by the brine shrimp lethality bioassay. 

Among the tested extracts, five were active in the brine shrimp cytotoxicity assay with 

LC50 in the range of 0.031-5.174μg/ml.  

 

The most active extracts were those of: leaves, branches and seeds of Aristolochia 

bacteolata Lam., Family: Aristolochiaceae, leaves of Lawsonia inermis L. Family: 

Lythraceae and the whole plant of Ambrosia maritime L. Family: Asteraceae). 

 

They  had LC50 of  5.174 μg/ml , 0.423 μg/ml ,0.031 μg/ml,2.207 μg/ml and 1.105 

μg/ml  respectively, compared to Etoposide these can be used as anti-tumor, so further 

pharmacological studies should be conducted.  
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Globally, sexual dysfunction afflicts 10% of men of all ages, ethnicities and cultural 

background. In Tana River County traditional medicine plays a key role in the 

management of sexual dysfunction and infertility. An ethno botanical survey was 

carried out to identify and document plants managing sexual dysfunction and 

infertility. Nineteen plants belonging to 15 genera and 13 families were identified. 

Forty seven percent were used to treat hypoactive sex drive, 40% for management of 

erectile dysfunction/ impotence, 40% for treatment of male infertility and 13.3% for 

treatment of all three conditions. Male sexual dysfunction and infertility has a 

profound and devastating effect on psychological well- being of the victim. The plant 

remedies described in this study represent valuable indigenous knowledge and could 

prove useful as treatment for sexual dysfunction and infertility. Proper research into 

their efficacy and safety is imperative.   

 

Keywords: Male sexual dysfunction, infertility, Tana-River  
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The marine-derived fungi Nigrospora sp. and Aspergillus flavus were investigated for 

their ability to produce new and antibacterial metabolites. Thus, cultivation of the 

marine-derived fungus Nigrospora sp. on a solid substrate followed by extraction and 

purification gave the new anthraquinone selanderone [2-(1-hydroxyethyl)-3,6,8-

trihydroxyanthraquinone] together with the known compounds, adenosine and 3-O-
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glucosylsitosterol. On the other hand, the marine-derived fungus Aspergillus flavus 

yielded 1,3,5-trimethyluric acid (8-oxo-caffeine), aflatoxin B1, -cyclopiazonic acid 

and flufuran. 8-Oxocaffeine is a caffeine derivative that is hereby reported for the first 

time as a fungal metabolite. Structures of the isolated compounds were established 

based on extensive analysis of the 1D and 2D NMR spectroscopic and mass 

spectrometric data. The isolated compounds were inactive in antibacterial assays. 
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Many species of plants have been shown effective anticancer activities. This study is 

carried out to investigate the anticancer and cytotoxicity activities of ten Sudanese 

medicinal plants commonly used as anti-inflammatory and anti tumor. Sudan is one of 

the developing countries that face a great challenge with cancer management. In this 

study some Sudanese medicinal plants used locally in traditional medicine to treat 

wide range of diseases were investigated for their anticancer, antioxidant activities 

and cytotoxicity. All the plant parts were extracted using 80% methanol. The 

anticancer activity was examined by using MTT assay against MCF7 (breast cancer), 

PC3 (prostate cancer) cell lines, and Hela (cervical cancer) cell lines.The present 

paper will highlight the efforts of previously screened medicinal plants for their 

anticancer activities and our future prospect to develop new anticancer drug from 

Sudanese medicinal plants. 
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Traditional medicine plays a critical role in treatment of chronic debilitating 

conditions including cancer. An increasing reliance on the use of medicinal plants in 

the industrialised societies has been traced to the extraction and development of 

several drugs and chemotherapeutics from these plants as well as from traditionally 

used rural herbal remedies. The medicinal plants used depend on their availability to 

the local communities. The present study was carried out to identify and document 

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 was done using semi-structured questionnaires administered 

to 32 randomly selected herbalists from Kakamega County.In this survey a total of 65 

plants belonging to 59 genera and 32 families were cited as being important in 

treatment of cancer. Most commonly cited plant species were Spathodea campanulata 

P.Beauv.ssp.nilotica (Seem), Microglossa pyrifolia (Lam.) Kuntze, Harungana 

madagascariensis Lam.ex poir, Prunus africana (Hook.f.) kalkman, Cyphostemma 

serpens (A.Rich), Catharanthus roseus (L.) G.Don and Aloe volkensii Engl.. The 

following medicinal plants are documented for the first time as being important for 

cancer treatment; Aeschynomene abyssinica (A.Rich.) Vatke, Synsepalum cerasiferum 

(welw.) T.D penn., Albizia coriaria Welw.ex Oliv., Aloe volkensii Engl., Bridelia 

micrantha (Hochst.)Baill, Croton macrostachyus Delile, Cyphostemma serpens 

(A.Rich), Dicliptera laxata C.B.Clarke, Ekebergia capensis Sparrm., Gardenia 

volkensii K.schum.ssp.volkensii, Glycine wightii(wight &Arn.) , Ocimum gratissimum 

Suave, Olea capensis, Pavetta abyssinica Fresen. , Phyllanthus fischeri Pax , Psydrax 

schimperiana(A.Rich), Rhus vulgaris Meikle, Senna didymobotyra(Fresen.) Irwin and 

Barneby , Solanecio nandensis (S.Moore) C.Jeffrey , Solanum mauritianum Scop , 

Spathodea campanulata P.Beauv.ssp.nilotica(Seem), Spermacoce princea , 

Tabernaemontana stapfiana Britten, Tragia brevipes Pax and Zanthoxylum gilletii(De 

Wild.) P.G.Waterman. Freshy 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 with a few using topical treatments especially for 
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breast cancer and skin sarcomas. Many of the prescriptions were used as a 

conconction. 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. 

 

Keywords: Ethnobotanical survey, medicinal plants, Cancer, Luhya, Kakamega 

County, Kenya 
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The pyrazolines synthesized in this study can be classified into three groups. The first 

category has phenyl substituted azole ring. The second group contain acetate group 

attached to nitrogen in the ring. The last group consists of pyrazoline derivatives 

containing a non-substituted heterocyclic azole ring. The pyrazoline derivatives with 

phenyl ring substituted were obtained by reacting different chalcones with phenyl 

hydrazine in ethanol and products 2-(4, 5-dihydro-1,5-diphenyl-1H-pyrazol-3-yl)-3,5-

dimethoxyphenol (5), 4-(4,5-dihydro-1,5-diphenyl-1H-pyrazol-3-yl)-2,5-

dimethoxybenzene-1,3-diol (6), 2-(4,5-dihydro-1,5-diphenyl-1H-pyrazol-3-yl)-3,5-

dimethoxybenzene-1,4-diol (7) and 2-(4,5-dihydro-1,5-diphenyl-1H-pyrazol-3-yl)-5-

methoxybenzene-1,3-diol (8) were realized. The reaction of chalcones with hydrazine 

hydrate and acetic acid afforded acetate substituted azole ring pyrazolines 1-(4,5-

dihydro-3-(2-hydroxy-4,6-dimthoxyphenyl)-5-phenylpyrazol-1-yl)ethanone (9), 1-

(4,5-dihydro-3-(2,4-dihydroxy-3,6-dimethoxyphenyl)-5-phenylpyrazol-1-yl)ethanone 

(10), 1-(4,5-dihydro-3-(3,6-dihydroxy-2,4-dimethoxyphenyl)-5-phenylpyrazol-1-

yl)ethanone (11) and 1-(4,5-dihydro-3-(2,6-dihydroxy-4-methoxyphenyl)-5-

phenylprazol-1-yl)ethanone (12). The non-substituted azole ring pyrazolines, 2-(4,5-

dihydro-5-phenyl-1H-pyrazol-3-yl)-3,5-dimethoxyphenol (9), 2-(4,5-dihydro-5-

phenyl-1H-pyrazol-3-yl)-3,5-dimethoxybenzene-1,4-diol (13) and 2-(4,5-dihydro-5-

phenyl-1H-pyrazol-3-yl)-5-methoxybenzene-1,3-diol (14), were synthesized by 

reacting the chalcones with hydrazine hydrate in DMSO. The structures of the newly 

synthesized compounds were confirmed by the 
13

C-NMR and 
1
H-NMR spectral data. 

All the synthesized compounds showed weak anti-malarial, anti-leishmanial, anti-

fungal and anti-bacterial activity.  

 

Keywords: Chalcones, Flavonoids, Azole, Pyrazolines  
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Anthocyanins are plant pigments with attractive colours ranging from red to blue and 

they possess antioxidant properties. Anthocyanins are common components of the 

human diet, especially in fruits and vegetables. In recent years anthocyanins are 

increasingly becoming attractive to the food industry as natural alternatives to 

synthetic dyes and due to increased knowledge of their health-promoting properties. 

Several studies have shown that anthocyanins have potential health benefits, 

especially in the reduction of the risk of oxidative stress related diseases, including 

cancer and cardiovascular diseases (Wallace, 2011). The health benefits have led to 

increased interest in the application of anthocyanins as nutraceuticals. However, 

structural considerations play an important role in the application of anthocyanins. 

Dissotis brazzae is a native plant of the tropical region of Africa. The leaves of 

Dissotis brazzae are edible and possess antimicrobial, antiplasmodial, diuretic, 

anthelmintic and anesthetic properties. The aerial parts (shoot) are used to treat 

syphilis, malaria, cough, breast inflammation and bad spirits. These attributes make 

D. brazzae an important candidate for nutraceuticals. Phytochemical investigations by 

chromatographic and spectroscopic techniques led to the isolation and 

characterisation of the two anthocyanins, cyanidin 3-O-β-glucopyranoside and 

cyanidin 3-O-α-rhamnopyranoside, from the purple leaves of D. brazzae.  

 

Keywords: Anthocyanins; Health; Nutraceuticals; Dissotis brazzae 
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Two thousand (2000) compounds with different molecular scaffolds were in silico 

screened using molecular docking technique, into the active site of the plasmodial 

enoyl-ACP reductase, a key enzyme which catalyzes the last step of fatty acid 

biosynthesis. Among the docked compounds, xanthones have revealed the most 

interesting interactions; therefore they have been selected for further modeling and 

optimization processes, until 23 compounds with optimum interactions were obtained. 

A total of 23 designed xanthones analogues; 3,6-bis-ω-alkoxy 3,6-bis-ω-

bromoalkoxy, 3,6-bis-ω-aminoalkoxy xanthone anlogues were synthesized from 3,6-

dihydroxyxanthone. The synthesized compounds were screened in vitro against 

PfENR to determine their percent of inhibition at concentration of 0.05 mM. 

Xanthones with morpholino groups (table 1) such as 11, 18, and 7 have shown a 100 

% of PfENR inhibitory effects. It has been noticed that, the length of the carbon 

chains at C3 and C6 as well as the groups attached to the end of these chains such as 

dimethyl amino, morpholino, pipyridino, pyrrolidino groups have great impact on the 

activities of the compounds. 

 

Keywords: Enoyl-ACP Reductase, in silico, Molecular Docking, Xanthones. 

 

Table 1: Aminoalkoxy xanthones; percent of inhibition and docking energies 

O

O

O OY Yn n  

Cpds Y n 
% Inhibition 

( at 0.05 mM) 

Docking ΔE 

(kcal/mol) 

 

XN7 

 

ON

 

 

5 

 

100 
-16.0 

 

XN18 

 

ON

 

 

4 

 

100 
-12.6 

 

XN11 

 

ON

 

 

3 

 

100 

 

-11.1 

 

XN10 

 

-N(C2H5)2 

 

3 

 

87 

 

-15.2 
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Cpds Y n 
% Inhibition 

( at 0.05 mM) 

Docking ΔE 

(kcal/mol) 

XN14 
N

 

5 75 -11.0 

 

XN17 

 

-N(C2H5)2 

 

5 

 

65 

 

-11.4 

 

XN4 

 

-N(C2H5)2 

 

4 

 

59 

 

-4.9 

XN9 

 

N
 

5 57.3 -12.5 

 

XN20 

 

N
 

 

4 

 

40 
-13.1 

 

XN12 

 

N

 

 

3 

 

40 
-11.6 

 

XN19 

 

N

 

 

4 

 

- 

 

-11.4 

 

XN13 

 

N
 

 

3 

 

27 

 

-13.0 
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This study was designed to evaluate the anti-inflammatory activity of some plants 

desu in Sudanese folkloric medicine. The investigated medicinal plants are commonly 

used traditionally since long back for the treatment of various diseases that are 

considered to be one of the types of inflammatory disorders e.g: asthma, arthritis, 

rheumatism, fever, edema, infections etc. Anti-inflammatory activity of plants 

extracts of 17 genera was studied using the carrageenan induced inflammation in rats’ 

paws. The extracts were obtained using methanol anu dichloromethane as solvent and 

administered intra peritoneally at the concentration of 2g/kg body weight. 63.9% of 

plants extracts showed marked inhibition of inflammation induced by carrageenan 

(78.3% out of this percentage represented by methanolic extract), 27.8% showed no 

activity and 8.3% enhanced the carrageenan induced inflammation. The results 

obtained in this experiment strongly support and validate the traditional uses of these 

Sudanese medicinal plants to treat various inflammatory diseases. 
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Ethnoveterinary medicine is frequently used for treating livestock diseases by many 

different ethnic groups in Sudan. Survey was conducted in order to document 

information on medicinal plants used in ethnoveterinary medicine at Sharg El Gazira 

and Wad Medani Al.kubra localities, Gezira state. The selection of this area was due 

to the long history of breeding of livestock. Data on ethnoveterinary medicine was 

obtained through informant interviews such as herbalists and animal owners. The 

survey led to documentation 24 medicinal plant species belonging to 22 genera and 18 

families. Tar and Maceration were the most common way of preparations, whereas 

topical, oral, nasal, were the common applications. The age of the informants was in 

the range between 45-81 years indicating the huge ethnovetrinary and traditional 

knowledge. Citrullus colocynthis (L.) Schrad. (El Handal) and Vachellia nilotica were 

the most utilized species that found to be mentioned by most informants. Seeds and 

Fruits were the most frequently used plant parts (26.1 %), (21.7%), respectively. On 

the other hand, Sinusitis (16.2%), wound (13.9%), mange (11.6%) were recorded to 

be the highest ailments that traditionally treated by plants. The plants were listed 

along with their vernacular names, the parts used, traditional uses (or troubles 

treated), preparation and administration processes.This is the first ethnoveterinary 

survey and documentation for these districts. Further cytotoxicty study for these 

plants would be very important to proof the medicinal utilizations.  

 

Keywords: Ethnoveterinary, Medicinal plants, livestock, ailments, Gezira, Sudan  
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Leafy vegetables, indigenous and introduced, are utilized in the traditional diets as an 

essential accompaniment to basic staple foods (Rubaihayo 1994b). Their consumption 

ensures micronutrient availability and a multitude of secondary metabolites with 

health protecting and medicinal properties (Pieroni 2005, Smith and Eyzaguirre 

2006). A few of them have been domesticated, the rest are still gathered from the wild 

(Goode 1998). Their utilization had originally been influenced by local customs and 

beliefs (Maundu 1997), but in the recent past, modernization, life style and attitudinal 

changes have seriously affected their consumption. In Uganda, leafy vegetable 

consumption has been reported to be particularly very low (Ruel et al., 2005). 

Inadequate vegetable consumption has been implicated for the onset of chronic 

degenerative disorders (Jamison et al., 2006). Self administered semi-structured 

questionnaires were used, 140 respondents participated. Up to 66 vegetable species 

from 27 families were named and collected from one study area alone. Between 12-

23% of the vegetables had utilization rates ranging from 50-100%. Most of the 

respondents strongly perceive that leafy vegetable consumption enhances better 

health. Vegetables with known medicinal properties were named and the health 

conditions they enhance or cure were listed. Severe decline in vegetable consumption 

among youths was reported and consequences appreciated.  

 

Keywords: Leafy-vegetables, perceptions, medicinal properties.  
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YS 18  A comparative study of total phenolic content and 

antioxidant activity in Zimbabwean Indigenous and exotic herbal 

teas 

 

Michael Bhebhe, Maud Muchuweti, Batsirai Chipurura and Abisha Kasiyamhuru 

 

Department of Biochemistry, University of Zimbabwe, M.P. 167, Mount Pleasant, Harare, Zimbabwe 

michael.bhebhe@gmail.com 

 

A vast majority of Zimbabwean plant materials and foods have not yet received much 

attention as sources of antioxidant phenols probably due to limited popularity or lack 

of commercial applications. The aim of this study was to determine phenolic content 

and antioxidant properties in Zimbabwean indigenous herbal teas and comparing them 

with at least one popular commercial exotic herbal tea Rooibos™. A total of six 

indigenous plants namely resurrection plant Myrothamnus flabellifolius, Fadogia 

ancylantha, Lippia javanica, Ficus sycamore, Moringa oleifera leaves and Adansonia 

digitata fruit pulp which are consumed as herbal teas in Zimbabwe were chosen for 

analysis. Ultrasound solvent extraction with 50 % methanol was used to extract the 

phenolic compounds. Total phenolic content was determined using the Folin-

Ciocalteau method. The antioxidant properties were determined through the reducing 

power, 2, 2 diphenyl-1-picryl hydrazyl (DPPH) antiradical scavenging activity and 

inhibition of phospholipid peroxidation assays.  The Butanol - HCl assay was used to 

determine tannin content. All plant extracts exhibited in-vitro antioxidant activity. 

Ficus sycamore had the highest total phenolic content (14.08 g / 100 g) as gallic acid 

equivalents (GAE) while the lowest was recorded in Adansonia digitata (0.80 g / 100 

g). The highest tannin content was found in Baobab pulp (Adansonia digitata) 1.69 g / 

100 g and Ficus sycamore (1.04 g / 100 g).Total phenolic content and antioxidant 
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activity of indigenous herbal plants in Zimbabwe is competitive to the well known 

commercial exotic herbal tea Rooibos™ from the plant Aspalathus linearis. 

 

YS 19  Ethnobotanical uses and Phytochemical Analysis of 

Cyperus articulatus 
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2
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 It may be possible to use plant extracts to develop environmental friendly repellents 

for effective insects control through screening of plants for repellent activity. 

Recently, the environmental friendly and biodegradable natural insecticides of plant 

origin have been receiving attention as an alternative green measure of control of 

insect vectors. Thermal expulsion and direct burning of some aromatic plants believed 

to have repellent effects on mosquitoes before sleeping continue to play a very 

important role in household protection against mosquito vectors of dangerous diseases 

such as malaria, yellow fever and dengue fever and elephantiasis. It is for this reason 

that this research was carried out in Tharaka to find out if Cyperus articulutus could 

repel mosquitoes and other effects such as treat malaria, stomach-ache and skin rush 

as claimed by the traditional medicine practitioners in Meru. The chemical 

constituents of the root tubers of Cyperus articulatus, from Tharaka were obtained by 

solvent extraction and analyzed by GC/MS. The root tubers of Cyperus articulatus 

were collected and extracted with organic solvents (CH2Cl2, CH2Cl2/CH3OH [1:1], 5% 

H2O/CH3OH), The crude extract of 100% CH2Cl2 was subjected to a combination of 

chromatographic techniques including column chromatography and preparative thin 

layer chromatography for the separation of compounds; an exercise which proved 

futile due to complexity of the mixture. GC- MS analysis carried at the  University of 

Surrey (U.K.) in order to determine the structures of the compounds revealed a total 

of 59 compounds, of which 48 (82.76%) were terpenes; amongst the terpenes were 27 

sesquiterpenes (45.76%), 20 monoterpenes (33.90%) 1 triterpene (1.69%). There were 

11 non-terpenes (18.64 %). The major sesquiterpene identified was α cubenene and 

the major monoterpene was 5-Isopropenyl-2-methyl-7-oxabicyclo[4.1.0]heptan-2-ol. 

The crude extract was subjected to anti-bacterial tests using Staphyloccocus aureus, 

Streptococcus pneumonae and Salmonella typhi bacterial strains. The zones of 

inhibition diameters were taken then averaged and positive activity against the three 

bacterial strains was seen with the 100% dichloromethane crude extract which 

inhibited the growth of the micro-organisms with S. aureus, 1.5cm, S. pneumonia, 1.2 
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and S. typhii, 1cm. The 100% DCM extract was also repellent towards adult Aedes 

egyptii mosquitoes.   

 

Keywords: Cyperus articulatus, α cubenene, terpenes, monoterpenes 

 

YS 20  Anthocyanins from Mulberry (Morus rubra) Fruits as 

Potential Natural Colour Additives in Yoghurt 
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2
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Anthocyanins have been of great interest as alternatives to synthetic colourants due to 

their bright colours and nutriceautical value. However, their application in some foods 

and beverages is limited due to their low stability to several food processing and 

storage conditions. Nevertheless highly acylated anthocyanins and whole fruit extracts 

containing non-acylated anthocyanins have been shown to exhibit high stability in 

some foods and beverages.  

 

The pigment and colour stability of anthocyanins in the juice concentrate obtained 

from Mulberry added to yoghurt were evaluated. The anthocyanin concentration 

varied between 10 to 50 mg/100g yogurt and anthocyanin degradation during 14 days 

storage at <8°C was monitored spectrophotometrically. Yoghurt coloured with 

mulberry anthocyanins between 25-40 mg concentration levels of anthocyanins 

produced a colour which was very much comparable to commercial brand strawberry 

yoghurt coloured with 20 mg FD& C red No. 3 in 100g of yoghurt. Pigment and 

colour stabilities of the anthocyanins increased with increasing concentration of 

anthocyanins added to yoghurt. The tendency to polymerize decreased with increasing 

concentration of the pigments added to yoghurt. The degradation of the anthocyanins 

followed first-order reaction kinetics. Moderate concentration levels (25-40 mg/100g 

of yoghurt) of mulberry anthocyanins were found to be ideal to colour yoghurt. 

 

Keywords: Mulberries; Anthocyanins; Cyanidin-3-glucopyranoside(cy-3-glu); 

Natural colourants; Colour stability; Yoghurt 
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YS 21  An ethnobotanical study of medicinal and aromatic 

Plants in Jebel El Dair national reserve, Northern Kordofan state, 

Sudan 
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Ethnobotanical study on medicinal plants was conducted in April 2012 in Jebel El 

Dair national reserve, Northern kordofan state, Sudan. The study area inhibited by 

several ethno groups, the selection of this area was due to the long history of nature 

preservation, traditional healing systems. The ethnobotanical data collection has been 

conducted using pre- prepared semi structure interview items with extend discussion 

with informants and field observations. A total number of 38 taxa belonging to35 

genera, and 29 families (27 dicotyledons and two Monocotyledon) were claimed of 

having medicinal folkloric uses. The most dominant plant part were bark (28.2%) 

followed   by stem (17.4%). Maceration (31.2%) and infusion (22.9%) were the most 

common way of preparation. 21 aliments/diseases were reported, among which 

repelling of worm (28.6%), abdominal discords (23.8%) and dysentery & wound 

healing (19%) were intensively treated with medicinal plants. Some taxa which had 

not been documented before, such as Premna resinosa Schauer was documented for 

the first time in Sudanese traditional medicine to treat rheumatism. The plants were 

listed along with their vernacular names, the parts used, traditional uses (or troubles 

treated), preparation and administration processes.  

 

Keywords: Ethnobotanical Study, medicinal plants, Ailments, Jebel El Dair, sudan 
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PS 1  The antibacterial activity of Trachyspermum ammi 

against Urinary Tract infection 
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1
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Trachyspermum ammi The antimicrobial activity of chloroform, methanol and 

aqueous extracts of Trachyspermum ammi was evaluated against seven standard 

organisms (Bacillus subtilis, Staphylococcus aureus, Escherichia coli, Klebsiella 

pneumoniae, Proteus mirabilis, Pseudomonas aeruginosa and Candida albicans) 

using cup-plate agar diffusion method. The Minimum Inhibatory Concentrations 

(MICs) were determined for methanolic and chloroformic extracts which showed high 

antibacterial activity. The two extracts were tested against 20 clinical isolates obtained 

from urinary tract infection. The result showed that chloroformic extract was the most 

active one against all tested organisms except Pseudomonas aeruginosa. Comparing 

the result with reference drugs it exhibited activity higher than 40µg /ml of 

ciprofloxacin, gentamycin, and norofloxacin .The MICs of chloroformic extract was 

less than 12.5mg/ml.  

 

PS 2  Evaluation of the Ethanolic Extract of Acacia nilotica 

pods for Antioxidant and Acetylcholinesterase Inhibitory Activity 
 

Alsiddig Osama, Amjad Abdelmoneim, Abdul-Aziz Sheikh, Sufyan Awdelkarim, Ali 

Masaad 

 

Department of Chemistry, Faculty of Science and Technology, Omdurman Islamic University, P. O 

Box 382, Omdurman, Sudan 

alsiddigosama@gmail.com 

 

Acacia nilotica Lam (Mimosaceae) medium sized tree indigenously known as 

‘Garad’. It has an inspiring range of medicinal uses. Antioxidants are substances that 

may protect cells from the damage caused by unstable molecules such as free radicals. 

Acetylcholinesterase (AChE) is a key target in the treatment of Alzheimer’s disease 

(AD). In the current study we have evaluated the ethanolic extract of the Acacia 

nilotica pods as antioxidant and acetylcholinesterase inhibitor. They showed potent 

antioxidant activity with 93%, and inhibited the activity of acetylcholinesterase with 

about 73.2%.   The results obtained here would make this plant an ideal initial source 

for promising antioxidants and acetylcholinesterase inhibitors Leads. 
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PS 3  Monograph for a Selected Sudanese Plant (Ambrosia 

maritime L.) used in Traditional Medicine 
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Traditional systems of medicine have become a topic of global importance. In many 

developing countries, a large proportion of the population relies heavily on traditional 

practitioners and medicinal plants to meet primary health care needs, although modern 

medicine may be available in these countries. 

 

In most countries the herbal medicines market is poorly regulated, and herbal 

products are often neither registered nor controlled. Assurance of the safety, quality, 

and efficacy of medicinal plants and herbal products has now become an important 

key issue.  

Therefore, safety and efficacy of traditional medicine, complementary and alternative 

medicines, as well as quality control, have become important concerns for both health 

authorities and the public. 

 

In this study the WHO Guidelines were adopted to develop monograph for quality 

and standardization of traditionally used Sudanese plant Ambrosia maritime L. 

Family: Asteraceae.  

 

PS 4  Monograph of Senna alexandrina 

 

Salwa Gailani Babeker, Hassan Khalid, Hayder Abd Algadir 

 

Pharmaceutical Technology Department; Medicinal aromatic plant researches Institute; National 

Center of Research; Sudan 

salwa_toti@hotmail.com 

 

The monograph describes the taxonomy, official chemical assay for sennoside 

concentration, chemical analysis for metals, microbial contents, IR, TLC, toxicity, 

dosage form and others.  
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PS 5  Antimicrobial, antioxidant and the toxicity of the camel 

urine 

 

Salwa Gailani Babeker, Hassan Khalid, Hayder Abd Algadir 
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Center of Research; Sudan 
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The study explained the ability of the early morning female camel urine act as the 

antimicrobial and antioxidants with high toxicity in brim shrimp. 

 

PS 6  The hypoglycemic effects of Argimone mexicana aqueous 

extract in albino rats 
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3
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The present study aimed to evaluate the hypoglycemic effects of Argimone mexicana 

in albino rats. Hyperglycemia was induced by injecting 2g/kg BW of 50% glucose 

solution intra peritoneal to rats fasted for 18 hours. The aqueous extract of the whole 

part of A.mexicana was administered orally at dose rates of 300 and 600mg/kg BW. 

Glibenclamid was used as known hypoglycaemic drug. The plasma glucose level was 

determined after 0, 1, 2 and 4 hours following glucose loading. The result revealed 

decrease in plasma glucose level. This hypoglycemic effect of the extract was 

promising when compared to that of the standard hypoglycemic drug glibenclamide. 

 

Keywords: Hypoglycemic effects, Argimone mexicana, Glibenclmide, albino rats  
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PS 7  Cytotoxicity using Brine Shrimp Lethality Bioassay of Tribulus 

terrestris L. and Fagonia cretica L. extracts 
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Sudan 

 

halasalaheldin@gmail.com 

 

Tribulus terrestris L.and Fagonia cretica L. (Zygophyllaceae) are herbs widely 

distributed in Sudan. They have been used in Sudanese folk medicine for the 

treatment of various disorders  .The  present study was designed to assess the 

cytotoxicity of methanolic and water extracts of Tribulus terrestris L.and Fagonia 

cretica L. Cytotoxic activity of these extracts was tested using Artemia salina Brine 

Shrimp Lethality Bioassay.The methanolic extract of Tribulus terrestris L. showed 

LC50 values of > 1000µg/ml ,whereas the  water extract showed the LC50 

>1000µg/ml the study denotes that these extracts were not toxic While, the 

methanolic extract of Fagonia cretica L. showed the LC50 77.2µg/ml whereas,  the 

water extract showed the LC50 1.7µg/ these denote the cytotoxic effects of these 

extracts and further pharmacological should be  conducted. 

 

Keywords: Tribulus terrestris L; Fagonia cretica L; Cytotoxicity; Brine shrimp and 

Artemia salina. 
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Waltheria indica (Steruliacea), used in tradition medicine in Sudan for treatment of 

ulcer, diarrhea and many diseases. In this study, chloform, methanol and water 

extracts of Waltheria indica roots were subjected to preliminary antibacterial 

screening against six standard organisms (Bacillus subtilis Escherichia coli, 

Klebsiella pneumoniae, Proteus vulgaris, Pseudomonas aeruginosa and 

Staphylococcus aureus) using cup-plate agar diffusion method and the result was 

compared with activity of commonly used antibiotics. The minimum inhibitory 
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concentration was determined for plant extracts that exhibited high antimicrobial 

activity using agar plate dilution method. The wound healing effect of methanolic 

extracts of Waltheria indica roots was tested on open skin wound model on Swiss 

Wistar Albino rats. Ointments of 5% (w/w) extracts in polyethylene glycol were 

prepared. Tetracycline ointment 3% was used as standard control. The methanolic 

extract exerted a higher activity than its equivalent chloroformic and water extracts 

against standard bacteria. The MICs of methanolic extract between 3.125-50mg/ml. 

The phytochemical screening of the extract indicated the presence of tannins, 

flavonoids, saponins and triterpens. The result showed that the Waltheria indica 

ointments are potent healing agents. 

 

PS 9  Discovery of New Trypanothione Reductase Inhibiting 

Anti-Trypanosomiasis and Anti-Leishmaniasis Agents from 

Sudanese Medicinal Plants 
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The parasitic protozoa Trypanosoma and Leishmania cause a number of human 

diseases, including Chagas' disease, Leishmaniasis and African sleeping sickness. 

Current treatments for these diseases are ineffective, impractical or severely toxic, 

hence there is a pressing need to discover new molecules that can selectively inhibit 

the function of enzymes that are unique to these organisms. One such target is 

trypanothione reductase (TryR), an NADPH-dependent oxidoreductase that helps to 

protect the parasite from oxidative stress by maintaining an intracellular reducing 

environment. In current study we tested several Sudanese natural compounds to see 

their Inhibitory activity on TryR enzyme for the purpose of obtaining a new treatment 

antitrypanosomal and antileishmanial using spectrophotometeric method. Random  in 

vitro screening were conducted for 99 pure compound.aboute (59 natural, 14 

synthetic) and 23 extracts and fractions of Sudanese medicinal plants . To identify the 

inhibitory properties of these compounds on TryR enzyme of these compounds. Five 

compounds showed promising results against TryR enzyme.(12) compounds showed 

moderate activity, also in silico study was done using docking software to estimate 

binding energies and to predict various molecular interactions involved in the 

enzyme- inhibitor complexes. 

 

Keywords:  Medicinal plants, Trypanosomiasis, Leishmaniasis, Molecular targets, 

Natural inhibiters, Trypanothione reductase 
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During recent years, Lycopodium alkaloids have gained great interest due to their 

important pharmacological properties as well as for their complex molecular 

architectures. Un important series of Lycopodium alkaloids isolated from Huperzia 

saururus (Lam.) Trevis have been reported possessing important medicinal effects 

which can act either as potent inhibitors of acetylcholinesterase (AChE) and/or on 

memory-related phenomena.  

 

H. saururus (Lam.) Trevis. (Lycopodiaceae) ("cola de quirquincho", "piyiyay" or 

"piyijay") is a native Argentine species used in the ethnomedicine as aphrodisiac and 

memory improver. Its habitat spreads from the northwest region of the country to the 

sierras of the center (Cordoba) and south of Buenos Aires.  

 

In previous investigations ten alkaloids were isolated from H. saururus. Also it was 

demonstrated by us that sauroine, the main alkaloid present in the species, strongly 

enhances hippocampal Long Term Potentiation (LTP) as well as memory retention 

demonstrated in vivo. At the same time it was not an inhibitor of the 

acetylcholinesterase enzyme.  On contrary, sauroxine (other majority alkaloid) was an 

acetylcholinesterase inhibitor but had no effect on LTP. 

 

In the present work, using quadrupole ion trap (QIT)-MS instrument, we report and 

discuss the gas chromatography/electron ionization mass spectrometry (GC/EIMS)
 

(low resolution) and collision-induced dissociation tandem
 
mass spectrometry (CID-

MS/MS) fragmentation of sauroxine (MS in time) a Likopodium alkaloids isolated 

from Huperzia
 
saururus (Lam.) Trevi. The mass spectrometry studies presented in 

this rationale has been very useful to support the structural determination
 
of sauroxine 

and Likopodium alkaloids analoges. 
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PS 11  Authentication of Silybum marianum Varieties using 

Random Amplified Polymorphic DNA Analysis 
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Silybum marianum is an important medicinal plant used for hepatic disorders. Two 

varieties exist for this plant S. marianum var. album (white-flowered) and S. 

marianum var. purple (purple-flowered). A fast and simple method was developed for 

authentication of S. marianum varieties at a DNA level. Randomly amplified 

polymorphic DNA (RAPD) analysis was applied to authenticate purple- and white-

flowered varieties of this plant. The two varieties were discriminated by polymorphic 

bands generated by the decamer primers OPP-10, OPG-03, OPG-01, and OPC-17. 

The developed RAPD method will be useful for practical authentication of S. 

marianum varieties and their adulterants. 

 

PS 12  Grewia tenax monograph 
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afraabdelgader90@gmail.com 

 

Many techniques and tests were employed for Grewia tenax according to Quality 

Control Methods for Medicinal Plant Materials WHO (1998, 2011), for assessing its 

quality. Macroscopic and microscopic examination, determination of foreign matter, 

ash value, extractable matter, thin-layer chromatography, I.R. In addition to these 

tests, limits of contamination (microbial, heavy metals (Cd, Pb)) were determined. 

Authentication for Grewia tenax was done. 
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The present communication represents an attempt to investigate the antimicrobial 

activity of the leaves of Terminalia brownii (Combretaceae) and to define the 

chemical profiles of the antimicrobial agents.  

 

Air dried ground leaves of T. brownii were extracted using 80% methanol. The 

methanolic extract was sequentially fractionated with petroleum ether, chloroform and 

ethyl acetate. The aforementioned extracts of T. brownii were tested against two gram 

positive and two gram negative bacteria as well as two fungi (Bacillus subtilis, 

Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa, Candida 

albicans, Aspergillus niger) at two concentrations (1mg, 5mg).  

 

The ethyl acetate exhibited the highest antibacterial activity against Escherichia coli 

with 25 mm (80%) inhibitory zone diameter, 20 mm (70%) against Bacillus subtilis, 

16 mm (62%) against Pseudomonas aeruginosa and 21mm (72%) against 

Staphylococcus aureus. The activity of the chloroform extract against B. subtilis and 

E.coli were 20 mm (70%) inhibitory zone, 15 mm (60%) against P. aeruginosa and 

21 mm (72%) against S. aureus.The ethyl acetate extract of the leaves of T. brownii 

exhibited an MIC of 0.0062 mg/ml against S. aureus and B. subtilis, and an MIC of 

0.0031 mg/ml against C. albicans. The chloroform extract was active against B. 

subtilis and E. coli with an MIC 0.0031 mg/ml and an MIC of 0.0125 mg/ml against 

A. niger and against C. albicans 0.0062 mg/ml 

 

Reverse phase High Pressure Chromatography coupled to Tanden Mass 

Spectromentry led to the identification of tetrahydro chalcone, p-coumaryl glucoside, 

and catechin 3 – O gallate in the ethyl acetate phase of the leaves of T. brownii. 

Additionally, two flavonoids, a C glycosylated, isoorientin, and myricetin 3- O-

Hexose gallate weres also found in this extract. Combrestastin B5 O- hexose gallate 

stilbene, in addition to five other prenylated stilbenes were also identified in this 

extract.Some of these metabolites were reported in other members of the family 

Combretaceae [1, 2].  

 

Keywords: Terminalia brownii, antimicrobial activity, polyphenoles 
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Decoctions of the bark and leaves of Combretum glutinosum are commonly used in 

Sudanese traditional medicine against jaundice, external skin infections, malaria and 

similar febrile diseases [1. 2.].  

 

Air dried ground bark and leaves of C. glutinosum were extracted sequentially using 

petroleum ether, chloroform and finally the marc was extracted using 80% methanol. 

The aqueous residue of the concentrated methanolic extract was further partitioned 

with ethyl acetate. The extracts of C. glutinosum were tested against two gram 

positive and three gram negative bacteria as well as two fungi. Most active among the 

leaves extracts was the ethyl acetate phase at both concentrations (1mg, 5mg) against 

Bacillus subtillus Staphylococcus aureus, Pseudomonas aeruginosa and Escherichia 

coli showing inhibitions (70%, 80%), (60%), (62%, 62%) and (70%, 70%) 

respectively. The leaves chloroform extract (1 mg, 5 mg) possessed activity against B. 

subtitles (70%, 80%), S. aureus (62%,68%), E. coli (68%), Aspergillus niger 

(86%,86%) and Candida albicans (62%,60%). The ethyl acetate phases of the leaves 

and bark extracts were effective against gram +ve bacteria (B. subtilis, S, aureus) with 

an MIC ≥ 0.0125mg/ml. The chloroform extracts of the leaves and bark of C. 

glutinosum gave an MIC of 0.0062 mg/ml against C. albicans and A. niger.  All 

extracts were not toxic when subjected to brine shrimp lethality assay. 

 

Reverse phase HPLC-DAD coupled with tandem mass spectrometry led to the 

identification of 18 polyphenolic compounds in the ethyl acetate phase of the leaves. 

Seven were conjugates of hydroxylated flavan-3-ol gallolcatechin. Six flavonoids 

apigenin 7 – O- hexoside, three isorhamnetin -3- methoxy derivatives an two ayanin 

conjugates. Combretastatin B5 stilbene, t-arachidin together with three other 

prenylated stelbenes were recorded 

 

Keywords: Combretum glutinosum, antimicrobial activity, polyphenoles 
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Leaves decoctions of Anogeissus leiocarpus (Combretaceae) have long been used in 

the African traditional medicine to treat malaria, trypanosomiasis, dysentery and 

helminthiasis.
1, 2

 As part of our on-going activity within the “Research Network 

Natural Products against Neglected Diseases” (ResNet NPND) we subjected the 

polyphenolic ethyl acetate fraction which is associated with the antiplasmodial 

activity of A. leiocarpus leaves to chemical profiling with LC/PDA/ESI-MS/MS. 

 

The 80% methanolic extract of leaves of A. leiocarpus was sequentially fractionated 

with petroleum ether, chloroform and ethyl acetate. The aforementioned fractions 

were tested against chloroquine sensitive Plasmodium falciparum NF54 with 

chromogenic assay involves the biological reduction by viable cells of the tetrazolium 

compound 3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-

sulfophenyl)-2Htetrazolium (MTS) at two different concentrations 10 µg/ml and 5 

µg/ml. The ethyl acetate fraction significantly inhibited the malaria parasite (99%) at 

10 µg/ml with no sign of toxicity. 

 

RP-HPLC-DAD coupled with tandem mass spectrometry performed on the bioactive 

ethyl acetate fraction led to the identification of six derivatives of ellagic acid, mainly 

methyl ether and its glycosides besides four quercetin conjugates and a kaempferol 

glycoside as well as two stilbenes, namely E-viniferin and methoxy E-viniferin which 

were not previously reported from this genus. 
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Maerua oblongifolia is one of the Sudanese medicinal plants  named Sureh El-Bagar 

in Capparaceae  family, has been used to cure various diseases such as fever, stomach 

ache, skin infections, urinary calculii, diabetes mellitus, epilepsy, pruritis, rigidity in 

lower limbs, and abdominal colic . The development of drug resistance as well as 

appearance of undesirable side effects of certain antibiotics has lead to the search for 

new antimicrobial agents mainly from plant extracts with the goal to discover new 

chemical structures. To overcome these disadvantages, the research was carried out to 

investigate the in-vitro antibacterial and antifungal activity of Maerua oblongifolia 

(Capparaceae). Eighty percent Methanol and chloroform extracts of leaves and stems 

were screened for their antimicrobial activity against different pathogenic bacteria and 

fungi. These were Staphylococcus aureus, Bacillus subtilus, Escherichia coli, 

Salmonella typhi, and Aspergillus niger and Candida albicans using the cup plate 

agar diffusion method. All extracts exhibited inhibitory effects against most of the 

tested organisms with zones of inhibition ranging from 13-20 mm. The largest 

inhibition zones were obtained from methanol stem extract of Maerua oblongifolia 

against Aspergillus niger and chloroform stem extract against Escherichia coli. In 

vitro cytotoxicity assays were performed using MTT assay and used 3T3 NIH mouse 

embryo fibroblast cell line, from American Type Culture Collection ‘ATCC’, 

(Manassas, VA, USA), and CC-1, a rat Wistar hepatocyte cell line, from European 

Collection of Cell Cultures, (Salisbury, UK). The results obtained indicate that this 

plant has nontoxic effect on 3T3 with less than 20% of growth inhibition and has 

nutritional value on CC-1. Therefore, this finding indicated that these extracts of such 

plant promising antimicrobial agents. 
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Medicinal plants is the most rich  sources  of  new  active  compounds, therefore,  they  

have  become indispensable in modern  pharmaceutical  industry  as many  synthetic  

drugs  owe  their  origin  to  plant-based  complementary  medicine.  

 

Alzheimer’s disease is a progressive neurodegenerative pathology that primarily 

affects elderly population, and is estimated to account for 50-60% of dementia cases in 

persons over 65 years of age.  One of the most promising approaches and most 

commonly used in the treatment of AD is to slow/reduce the breakdown 

neurotransmitter acetylcholine using acetylcholinesterase (AChE) inhibitors. Our 

research in the discovery of new possible AChE inhibitors from Sudanese flora 

resulted in identification of two species i.e. Croton zanbeicus and Cinchona officinale, 

which inhibit AChE. To identify potential active constituents of these two plants, we 

have used in silico molecular docking software for docking compounds previously 

isolated from these plants. Molecular docking was also utilized to predict the 

molecular interaction between the active compounds and the enzyme. 

  

Keywords: Natural products, Medicinal plants, Alzheimer’s disease, Enzyme inhibitors, 

Acetylcholinesterase 
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Lawsonia inermis (Henna) is an ornamental evergreen plant cultivated in the tropics. 

Though, it was used for various purposes the antifungal property was not yet 

investigated. Thus the present study was conducted to evaluate its antifungal 

potential.  
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Leaf samples of the plant were collected from East Nile of Khartoum State, Sudan. 

Ethanol and petroleum ether extracts in different concentrations were obtained by 

maceration (cold method). The extracts were bioassayed in vitro for their bioactivity 

to inhibit the growth of  9 species of fungi . The cup plate agar diffusion method was 

adopted to assess the antifungal activity of the extracts against tested yeasts while 

agar poisoning was used for other molds. 

 

Agar diffusion was carried out with Sabouraud Dextrose Agar. Both extracts revealed  

anti fungal activity against all yeast  strains used except Pichia fabianii which was 

found resistant to both  ethanol and ether extract used in concentration of 100 and 

200mg/ml. 

 

For  dermatophytes and other  molds,  different concentrations of  ethanol  extract (50 

,100, 150,  200, 300 and 400mg/ml) were used. The obtained results displayed  

antifungal activity against all  strains. Minimum Inhibition  Concentration (MIC) of 

100mg/ml for Phialophora richardsiae, Scopulariopsis brevicaulis and Trichophyton 

violaceum, 150mg/ml for Trichophyton mentogrophyts, 200mg/ml for Aspergillus 

flavus and 300mg/ml for Trichophyton verrocosum was achieved. 

 

The phytochemical analysis  of the plant leaves revealed  the presence of 

anthroquinones as major constituents which are commonly known to posses 

antimicrobial activity. The present results confirmed the antifungal activity of Henna 

leaves and support the traditional use of the plant in therapy of fungal infections. The 

possibility of therapeutic use of Sudanese Henna as antifungal agents is worthy of 

note.   

 

Keywords: Lawsonia inermis, antifungal, ether and ethanol extracts. 
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Leaves of Solanum schimperianum Hochst. (Family Solanaceae) is used by traditional 

healers in western Sudan to treat wound. In this study the butanolic and methanolic 

extracts of the leaves was evaluated for their antibacterial, antioxidant and 

cytotoxicity effects. Antibacterial activity was tested against Escherichia coli, 
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Staphylococcus aureus (meticilline resistant), Eterococcus faecalis and Pseudomonas 

aeruginosa using the disc diffusion method. The butanolic extract, at concentration 20 

mg/mL, displayed the highest antibacterial activity against S. aureus with inhibition 

zone of 14 mm followed by E. faecalis and P. aeruginosa (10 mm). Cytotoxicity was 

tested on the cancerous mammary cell line (MCF7) and hepatocellular carcinoma cell 

line (HepG2). The butanolic extract revealed potent activity with IC50 value 0.05 and 

0.04 mg/mL for MCF7 and HepG2) respectively. Antioxidant activity tests, using the 

DPPH and ABTS assays, showed that the highest activity was also obtained from the 

butanolic extract. GC/MS analysis of both extracts demonstrated the presence of 2-

(4Hydroxy 3-methoxphenyl (0.6%), Tomatidine (5.4%), Solanocapsine (42.0%) and 

4H-1-Benzopyran 4-01 (1.5%) in the butanolic extract whereas the methanolic extract 

revealed the presence of Phytol (6.2%), Solasodine (4.1%), Diosgenin (27.4%), β-

sitosterol (60.5%), Sarsapognin (6.3%), α-tocopherol (58.1%), γ-sitosterol (38.7%) 

and Vitamin E (43%). In conclusion, leaves of S. schimperianum could a good source 

of bioactive compounds. 

 

Keywords: Solanum schimperianum, antibacterial activity, antioxidant activity, 

cytotoxicity, alkaloids.  
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The modern approach to the development of new chemical entities against complex 

diseases, especially the neglected endemic diseases such as Trypanosomiasis and 

Leishmaniasis, is based on the use of defined molecular targets. Many drug molecules 

are enzyme inhibitors. The enzyme inhibitors are molecules that bind to enzymes and 

decrease their activity, so their discovery and improvement is an active area of 

research in biochemistry and pharmacology. Among the advantages, this approach is 

the search and identification of lead compounds with defined molecular mechanisms 

against a defined target (e.g. enzymes from defined pathways) and the evaluation of 

plant extracts as well as of pure substances.  

 

The present research describes some strategies to search for plant extracts, whose 

choice can be based on phytochemecal and biochemical studies, and screen for their 

ability to bind to a drug targets and to inhibit their activities. One such target is 
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trypanothione reductase (TryR), an NADPH-dependent oxidoreductase that helps to 

protect the parasite from oxidative stress by maintaining an intracellular reducing 

environment. TryR achieves this by reduction of the N,"N
8 

bisglutathionyl spermidine 

conjugate trypanothione (T[S]2) to dihydrotrypanothione (T[SH]2). The enzyme 

inhibition mechanism disabling the function of TryR in Leishmania and T. brucei 

markedly increases the sensitivity of these parasites to oxidative stress, a consequence 

that makes TryR an attractive therapeutic target. 

 

We tested several Sudanese natural compounds to see their Inhibitory activity on 

TryR enzyme for the purpose of obtaining a new treatment antitrypanosomal and 

antileishmanial using spectrophotometeric method.  

.  

Keywords: Medicinal plants, Trypanosomiasis, Leishmaniasis,  Molecular targets, 

natural inhibiters 
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An in silico approach was adopted to identify potential cyclooxygenase-2 inhibitors 

through molecular docking studies. The in vitro studies indicated that 2,8-dihydroxy-

6-hydroxymethyl-1-methoxyanthracene-9,10-dione [1], aloe-emodin [2], 1-hydroxy-

5-methoxy-3-methyl-9,10 dihydroanthracene 9,10-dione [3], β-sitosterol [4], 

feralolide [5], and β-sitosterol -3-O-β-D-glucopyranoside [6] possessed significant 

pharmacological activities like anti-inflammatory (1), antiglycation activity (2)  and 

cytoxicity (1). In an attempt to understand the ligand–protein interactions in terms of 

the binding affinity, the above natural molecules were subjected to docking analysis 

using auto-dock and surflex-dock. Results of consensus scoring and binding energy of 

the docked compounds showed that in decreasing order compounds [1]>[2]>[3]> [4] 

displayed better binding energy than the known inhibitor diclorfenac. All the four 

compounds made similar interactions with the binding site residues of 

cyclooxygenase-2 as compared to that of the known inhibitor. Thus, structure-based 

drug discovery approach was successfully employed to identify some promising 

prodrugs for the treatment of pain and inflammation. 

 

Keywords: Aloe sinkatana, cyclooxygenase-2 inhibitors  
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The leaves and stems petrolum ether, chloroform, methanol, and aqueous extracts of 

Salvadora persica L. belonging to the family Salvadoraceae were screened for their 

antimicrobial activity using the cup plate agar diffusion method. They were tested 

against six standard bacteria, two Gram positive bacteria (Bacillus subtilis , 

Staphylococcus aureus) ,one clinical isolate Streptococcus viridans), four Gram 

negative bacteria , Escherichia coli, Klebsiella pneumoniae, Proteus vulgaris, 

Pseudomonas aeruginosa, ) and two standard fungi (Aspergillus niger and Candida 

albicans).  

 

The petroleum ether and chloroform extracts of the leaves and stems of Salvadora 

persica showed high, moderate or low activity against at least two or three bacterial 

organisms. The methanol extracts of both parts, leaves and stems exhibited 

pronounced activity against the isolated bacteria Streptococcus viridans. The 

methanol extract of the leave possessed higher activity against both Gram positive 

organisms (Bacillus subtilis, Staphylococcus aureus) than the Gram negative 

organisms (E.coli, K.pnumoniae and Pr.vulgaris) while the stems methanol extract 

showed the reverse activity (higher against the Gram negative bacteria (E.coli, 

K.pnumoniae , Pr.vulgaris and Ps.aeruginosa) than the two Gram positive 

bacteria(Bacillus subtilis , and Staphylococcus aureus). The aqueous extracts of the 

leaves and stems were inactive against all bacteria and fungi tested except that the 

aqueous extract of the leaves showed moderate activity against Staphylococcus 

aureus.  

 

The methanol extract of the leaves showed higher antifungal activity against 

Aspergillus niger and Candida albicans than the methanol extract of stems. The 

minimum inhibitory concentrations (MICs) of the most active methanol extracts of 
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leaves and stems of Salvadora persica against the standard bacteria were determined 

using the agar plate dilution method. The antibacterial activity of two reference drugs 

were determined against the six tested Gram positive and Gram negative bacteria and 

compared to the antibacterial activity of the tested plant extracts.  

 

The leaves and stems methanol extracts of Salvadora persica were phytochemically 

screened to detect the secondary metabolites. Flavonoids and tannins were present in 

high concentrations, triterpenes and saponins in low concentrations while 

anthraquinones, alkaloids and were completely absent .Sterols in low concentration 

was detected in the leaves while absent in the stems. 
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Plasmodium falciparum is the most serious health threat in Sub-Saharan Africa
1
. This 

situation is further aggravated by the resistance to currently known antimalarials 

coupled with the lack of an effective vaccine. Therefore, there is an urgent need to 

discover new viable biochemical targets and biologically active compounds. The 

discovery of a type II fatty acid biosynthesis pathway (FAS II) in P. falciparum, 

particularly, the enoyl-ACP reductase (PfENR), which catalyses the rate limiting step 

in each elongation circle, has been recognized and validated as an important target
2,3

.  

The present work capitalizes on the discovery of new antimalarial molecules based on 

PfENR inhibition. 

 

The alcoholic extracts of five plants commonly used in the Sudanese traditional 

medicine to treat malaria exhibited certain degree of inhibition of PfENR in 

concentrations less than 250 µg/mL. Bioactivity-guided fractionation revealed that the 

most potent inhibitors of PfENR were the ethyl acetate fractions of Acacia nilotica 

and Khaya senegalensis stem barks followed by their water residue and finally the 

Ziziphus spina-christi root bark with IC50 values of 0.87, 3.35, 6.33, 11.68 and 

15.62µg/mL, respectively. The very prominent activity of the ethyl acetate fraction of 

Acacia nilotica had encouraged us to further analyze it in order to isolate bioactive 

compound(s) associated with the aforementioned activity.  
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Plantago ovata Forssk. (Fam. Plantaginacea) is an annual herb cultivated for its seeds which 

produces a mucilaginous husk of numerous pharmacological and industerial uses. The 

prevous studies on the plant showed that the seed produced under the prevailing environment 

of Sudan (Shambat) complies with the requirements of the Quality Standards recommended 

by the WHO. Therefor inview of its importance in many pharmaceutical and medicinal 

applications studies were intiated to find out the optimum sowing date and fertilisation 

regeim for production of a good quality seeds and husk. In this paper the effect of organic 

and inorganic  fertilization on the physicochemical properties (1000 seeds weight and 

volum,moisture content, ether extract ,crude fiber, husk and ash  contents) and quality 

parameter ( sewlling factor) of the intact and powdered seeds and seed husk of Blond 

psyllium will be presented. Addition of organic fertilizer (chicken and farmyard manure) 

significantly improved the 1000 seeds weight, crude fiber, ether extract and swelling factor 

of the seed husk compared with the inorganic nitrogen fertilization. Application of fertilizers 

positively  affected seed quality and its chemical composition. Results of the parameters 

investigated compaired well with the standareds of the official Pharmacopoeias. 

 

Keywords: Plantago ovata, Physicochemical properties, organic and inorganic 

fertilizers, Husk, Seeds 
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Nauclea latifolia Smith (Rubiaceae) are commonly prescribed in African traditional 

medicine as a remedy for a number of diseases including diabetes mellitus.
1
 Although 

a series of experimental animal studies have established its antidabetic activity little is 

known about the possible mechanism of its action.
2, 3

 This prompted us to investigate 

the in vitro inhibitory action of the methanolic extract of N. latifolia stem bark and 

fractions therefrom on human liver glycogen phosphorylase (HLGP). 

 

N. latifolia stem bark methanolic extract and the chloroform and ethyl acetate 

fractions significantly inhibited HLGP at a concentration of 5 mg/ml with 85%, 69% 

and 98%, respectively. On the other hand, in vitro screening with 2,2-diphenyl-1-

picrylhydrazyl (DPPH) at concentration of 12.5 µg/ml revealed a prominent radical 

scavenging activity (RSA) of the chloroform fraction (85%) and relatively lower RSA 

of the methanolic (68%) and ethyl acetate fraction (77%) which seems not to be 

closely correlated with anti-diabetic activity. 

 

RP-HPLC-DAD coupled with tandem mass spectrometry performed on the ethyl 

acetate fraction which was associated with the most significant HLGP inhibitory 

activity resulted in the identification of chlorogenic acid, its glucoside, caffiec acid 

dimer, noengenin and noengenin dimmer, apigenin7-O-pentouronic acid, quercetin, 

luteolin 7-methoxy, isorhamnetin and isorhamnetin 3-methoxy. 
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Free radicals and other reactive species are considered to be important causative 

factors in the development of chronic diseases such as cancer and cardiovascular 

disease (1).  The interest in phenolic compounds, particularly flavonoids and tannins 

has considerably increased in recent years due to their potent freed radical scavenging 

activity (RSA). 
 

 

The chloroform, ethyl acetate, n-butanol fractions and the reaming water residue were 

screened along with the methanolic crude extracts of the various morphological parts 

(e.g. leaves, seeds, rhizomes, roots and fruits) of nine Sudanese medicinal plants. RSA 

evaluation was carried out at a concentration of 10mg/ml using 2, 2-diphenyl-1-

picrylhydrazyl free radical (DPPH
•
) as a dye reagent for the spectrophotometric assay.  

 

The ethyl acetate fractions exhibited consistently the strongest radical scavenging 

activity in comparison of the crude and other tested fractions. The ethyl acetate 

fractions of Capparis decidua, Cassia acutifolia, Cassia obustifolia, Citrullus 

colocynthis, Cymbopogon proximus, Cyperus rotandus,   Grewia tenax, Hibiscus 

sabdariffa, and Solenstemma argel were nearly equal to the standard reference 

antioxidants, propyl gallate and ascorbic acid, %RSA 92.34±0.006, 91.57±0.002, 

respectively (Table 1).  

 

 

Table 1. The RSA of the ethyl acetate extractives of the investigated plants. 

  

Latin botanical names Part used %RSA±SD 

Capparis decidua (Capparidaceae) Seeds 64.68±0.008 

Capparis decidua (Capparidaceae) Green fruits 71.07± 0.005 

Cassia acutifolia  (Fabaceae) Dry leaves 50.31± 0.072 

Cassia acutifolia (Fabaceae)  Dry pods 89.09± 0.023 

Cassia obustifolia (Casesulpinaceae) leaves 84.67±0.014 

Cassia obustifolia (Casesulpinaceae) Seeds  84.69±0.001 
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Latin botanical names Part used %RSA±SD 

Citrullus colocynthis (Cucurbitaceae) Seeds 89.30 ± 0.015 

Cymbopogon proximus (Poaceae) herb 86.79±0.001 

Cyperus rotandus (Cyperaceae) rhizome 88.75± 0.041 

Grewia tenax (Tiliaceae) fruits 92.00± 0.013 

Hibiscus sabdariffa (Malvacaea) calyx 82.42±0.083 

Solenstemma argel  (Asclepiadaceace) Leaves  61.01± 0.089 

 

The tendency of the ethyl acetate to accumulate phenolic compounds coupled with the 

thin layer chromatographic patterns and reactivity to some specific reagents indicate 

that the anthraquinones and flavonoids are the major compounds responsible for most 

of the antioxidant activity attributed to the ethyl acetate fractions of the investigated 

plants. 
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Aristolochia bracteolata Lam. (Aristolochiacae), locally known as Um Galagel, is a 

small, glabrous perennial herb, occurring in Central Sudan as a major weed. The root 

is commonly used in traditional medicine as anthelmintic, antimalarial, as well as 

antidote for scorpion or snake bites (1).The root constituents of this taxon are 

characterized by the presence of alkaloids, aristolochic acids, phenolic esters and 

ethers, besides flavonoids volatile oils (1). The characteristic aromatic smell of the 

root of A. bracteolata warranted us to investigate the composition of its essential oils. 

 

The essential oil extracted from shade dried roots of A. bracteolata by hydro-

distillation, using a Clevenger-type apparatus. The distilled essential oil was analyzed 

by GC-MS. The mass spectral data were compared with those of NIST-2008 library 

spectral database (NIST-2008). 
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The A. bracetolata root yielded about 0.2% (v/w) oil. The GC-MS analysis of this oil 

revealed the presence of forty five volatile constituents. The oil is predominately 

composed of sesqueterpenes (58.7%) followed by monoterpenes (40%) and trace 

amount of diterpenes (0.8%). 

 

This is the first report on the constituents of the essential oils of A. bracteolata roots. 

Substantial amount of the essential oil constituents were identified; with oxygenated 

sesqueterpenes represent the major constituents. 

 

Keywords: Aristolochia bracteolate, essential oils, GC/MS,  
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Nephropathy is a progressive form of renal fibrosis that develops into urothelial 

carcinoma in some patients consuming certain herbal preparations containing any of 

the species of the genus Aristolochia.  This subject has garnered increasingly medical 

attention especially after it has been established that nephrotoxicity is associated with 

the presence of nitrophenanthrene carboxylic acid derivatives known as aristolochic 

acids (1). This subject has gained further support after the US Food and Drug 

Administration (FDA) issued in 2001 a warning addressing both the public and 

physicians of serious toxicity associated with these compounds (2). This situation 

warranted us to investigate the incidence of renal failure associated with the use of the 

root of Aristolochia bracteolata in Sudan to in-depth phytochemical analysis. The 

root of Aristolochia bracteolata which is very commonly known in Sudan as UM 

GELAGIL is very frequently used in the local traditional medicine as anthelmintic 

agent and to treat malaria as well as a number of inflammatory conditions besides its 

use as antidote for scorpion sting.  
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A survey was conducted in eight dialysis centres in Khartoum State and 170 end-stage 

patients shown the root of A. bracteolate which has a characteristic, shape, colour and 

pungent odour. Patients were interviewed with structured questionnaire addressing 

mainly a random sampled patients going through kidney dialysis. The analysis 

revealed that 170 have been diagnosed as suffering from end-stage nephropathy. This 

study involved 122 females and 48 males, 43 patients out of them claimed that, they 

used the root of A. bracteolata after maceration or as a decoction and sometimes as a 

powder or poultice. The duration of treatment by these herbal formulations varied 

from one day to a more than a week and preparations were mainly taken three times 

per day. The bulk of the patients used this plant for treatment more than a year ago 

while others ceased using it just one month ago before their referral to the dialysis 

centres. Most of the cases seen have been prescribed this medication by herbalists. 

Among them 166 patients have been diagnosed with chronic renal failure while only 

four patients are considered as suffering from acute renal failures.     

 

LC/MS/MS analysis of A. bracteolate root extract revealed the presence of the 

aristoloichic acids I (AAI) and II (AAII) in high amounts while preparative column 

chromatography resulted in the isolation of the two compounds and their structures 

been elucidated by NMR. 

   

Based on this survey it seems that the high prevalence of renal failure in Sudan is 

associated to a large certain extent with the frequent and common use of the root of A. 

bracteolata in the traditional medicine.  
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A number of communities in the East and Southern African region have reported the 

application of Aspilia pluriseta to wounds to aid in their healing. Aerial parts of the 

plant were ground and incorporated into an ointment base (Simple Ointment, B.P.) to 

evaluate the influence of the plant on excision wounds in a murine model with 

reference to silver sulfadiazine (Silverex Cream
®

). The A. pluriseta based ointments 

(10% and 20% w/w of A. pluriseta powder in ointment base) supported wound 

contraction in the first two weeks of healing though the magnitude was not significant 

at p-values ≤0.05. The same ointments also enhanced neovascularization, collagen 

deposition and epidermal remodeling. The 20% A. pluriseta ointment was repeatedly 

applied onto shaven guinea pig skin to test the allergy induction potential of the plant 

material. The ointment induced a moderate allergic reaction. The observed activity 

offers justification for more extensive studies into the potential of the plant in 

development of herbal remedies. Its value may however be limited by its allergy 

inducing potential. 

 

Keywords: Aspilia pluriseta, excision wounds, wound healing, allergy induction. 
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There is generation of Reactive oxygen species (ROS) during malarial infection and 

antioxidants would contribute towards limiting these oxidative damage. Flavonoids 

which are the main phytochemical feature of Dodonaea species, display 

antiplasmodial activities which could be attributed to their radical scavenging 
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activities (RSA). There is speculation that the antiplasmodial activities pure 

compounds could be due to the ability of the phenolic compounds to wipe out reactive 

oxygen species (ROS) generated in different stages of malaria infection. In this study 

the RSA and antiplasmodial activity of pure compounds from Dodonaea angustifolia 

and Senecio roseiflorus was compared. This was to ascertain whether there is a 

correlation between antiplasmodial activity and RSA. 

 

The crude extract and the pure compounds were assayed using an automated micro-

dilution technique to determine 50 % growth inhibition of cultured parasites. Two 

strains (chloroquine sensitive Sierra Leone I (D6) and chloroquine-resistant Indo-

china I (W2)) of Plasmodium falciparum parasites were used. Radical scavenging test  

was done using 1,1-diphenyl-2-picrylhydrazyl (DPPH) where the scavenging 

activities of the samples were measured as the percentage decrease in absorbance (at 

517 nm) of DPPH radical after mixing the sample with this radical. 

 

The compounds tested showed antiplasmodial activities between 7.6 and 23.6 g/ml. 

The diterpenoids tested showed no RSA activity at all as expected. The flavonol, 

kaempferol was found to be the most active with % RSA of 96.8 at 50M followed 

by 3,5,4´-trihydroxy-7-methoxyflavone. The structure-activity relationship showed 

that flavonols had appreciable activity as compared to 3-methoxy flavones indicating 

the importance of the hydroxyl group at the C-3 position. 

 

Some flavonoids exhibited both antiplasmodial and radical scavenging activities 

although there was no clear relationship between the activities. There seems to be 

additional factors other than antioxidant activities that would be contribute to 

antiplasmodial activity of compounds.   
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A prospective study was carried out in Khartoum to investigate in vivo antibacterial 

and wound healing activities of methanol extract of Acacia ehrenbergiana 

(Mimosaceae), on infected wounds in fifteen Wister albino rats using excision model. 

Rate of wound healing was assessed by measuring wound contraction. In vivo 

antibacterial activity was determined by viable count of Pseudomonas aeruginosa  

(ATCC 27853) which introduced artificially. Significant reduction of bacterial count 
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in the treated rats which was observed in the fourth day from10
8
CFU/ml to10

2
 

CFU/ml, further confirmed the in vitro antibacterial activity of A.ehrenbergiana better 

than that showed by tetracycline. Regarding the wound healing activity, the 

percentage of healing in group treated with poly ethylene glycol (PEG) continaing 3% 

A.ehrenbergiana ointment was significantly lower (P< 0.05) than tetracycline group. 

These results revealed that PEG ointment containing 3% A.ehrenbergiana 

cocentration had in vivo antibacterial activity but it had less wound healing activity 

when compared with the same concentration of tetracycline.  

 

Keywords:  Antibacterial, Wound healing, Acacia ehrenbergiana, Albino rats 
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Grewia tenax (Tiliaceae) is a medicinally tree wide spread in African and Southeast 

Asiatic continents. G. tenax (Gudiem) is found in northern Kordofan, central and the 

southern part of the Sudan [1]. Leaves are used against trachoma [2]. Roots are used 

to treat jaundice, pulmonary infections and asthma. In Sudan, the powdered roots are 

used for tonsillitis and throat infections. Root preparations are also used against 

tuberclosis, chest diseases [1]. The aim of this study was to investigate the effect of 

auxins and cytokinin on callus production and accumulation of quercetin.  

 

An efficient in vitro callus induction system in leaf, internode and root explants of G. 

tenax was established on in MS medium supplemented with several concentrations of 

auxins (2,4D, IAA and NAA) and cytokinins (BA and Kin). Efficiencies in callus 

formation were varying between explants. The best response in callusing was attained 

with leaf explant cultured in 2 mg/ L NAA. Obtained calli of the best concentration of 

each PGRs of all explants were extracted using 80% methanol. The methanolic 

extracts were fractionated using hexane, dichloromethane and ethyl acetate. Quercetin 

was quantified in ethyl acetate fraction for all plant parts by UPLC- DAD UV 

detection. Quercetin was detected in plant parts calli cultures with variation in 

concentration. The maximum quercetin content of 1.21 mg/L was found in ethyl 
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acetate fraction of stem culture initiated on NAA medium. This communication is a 

first report on quercetin recognition on in vitro cultures of G. tenax. 

 

Keywords: Callus culture, Grewia tenax, Quercetin, UPLC. 
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Actinomycins are important old class of natural products that continue to be a focus of 

many research areas, especially in the biological and medicinal sciences [1]. 

Streptomycetes are known producers of industrial enzymes and medically important 

compounds, e.g. polyketides, tetracyclines, antitumor agents and the best known are 

antibiotics currently used worldwide as pharmaceutical and agrochemical products 

[2]. 

 

An actinomycete strain, designated as AH 11.4, was isolated from the soil sample 

collected from Sudan. The new strain, (Streptomyces sudanensis AH 11.4), was 

taxonomically characterised on the basis of morphological, phenotypic characteristics, 

genotypic data and phylogenetic analysis.  

 

The pure bioactive compound was extracted and isolated from the culture supernatant 

and from the biomass using reverse phase HPLC-DAD. The compound was identified 

as actinomycin-D using 1H- and 13C-NMR, UV, and MS spectroscopy in comparison 

to reported data.  Production of actinomycin D by strain AH 11.4 using starch as a 

carbon source yielded much higher level of actinomycin D (305 mg/l). Actinomycin-

D produced by the identified Streptomyces strain showed significant anticancer effect 

against human cervical carcinoma cells and Glioma UG-87 cells. Growth inhibition of 
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these cells was measured by the microculture tetrozolium (MTT) assay.  Actinomycin 

D produced was assessed at different concentrations (1µg ml -1, 10µg ml -1, 20µg, 

and 30µg ml 1 and 40µg ml 1). It was able to cause death of 90% of the cancer cells 

in comparison to the control cells. 
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Fiber rich sources (gum arabic Talha, gum arabic Hashaba, dry okra and psyllium) 

were investigated for their nutritive value. Then added at different percentages, to 

high fat diets. That fed to rats, to study the effect of the fiber on the cholesterol level 

in the serum of the rats. 

 

In experiment 1 (6 weeks long), the diets contain (high percentage fats in addition to 

3% or 8% of one of the four fiber sources) were consumed by rats. Serum cholesterol 

was decreased significantly in rats consumed the fiber diets than the (control)  the 

maximum reduction was found to be caused by consumption of3%  dry okra diet for 

four weeks. 

 

In experiment 2 (6 weeks), the diets containing (high fat, 0.1%cholestrol powder in 

addition to 3% or 8%  of one of the fiber source) diets were consumed by rats and the 

serum cholesterol was found to be significantly reduced  in rats consumed the fiber 

diets compared with the control the maximum reduction was caused by the diet 

containing 3% psyllium for 4weeks. 

 

In experiment 3 (6 weeks long ), diets containing (high fat,0.125% cholestrol powder 

and 4%preboiled okra or psyllium )it was found that the serum cholesterol in rats 

consumed the fiber diets than the control .The maximum reduction was found in rats 

consumed4%  dry okra diet for  4 weeks. 
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Two new naphthoquinones, 5-hydroxy-3,6-dimethoxy-2-methylnaphthalene-1,4-dione 

(1) and 5,8-dihydroxy-3-methoxy-2-methylnaphthalene-1,4-dione (2), were isolated 

from the roots of A. secundiflora together with the known compounds chrysophanol, 

helminthosporin, isoxanthorin, ancistroquinone C, aloesaponarins I and II, 

aloesaponols I and II, laccaic acid D methyl ester and asphodelin. The structures were 

elucidated based on spectroscopic evidence. This appears to be the first report on the 

occurrence of naphthoquinones in the genus Aloe. 5-Hydroxy-3,6-dimethoxy-2-

methylnaphthalene-1,4-dione showed activity against Candida albicans and 

Microsporum gypseum with zones of inhibition of 16 and 10 mm respectively. At the 

same time, Aloesaponarin I and 5-hydroxy-3,6-dimethoxy-2-methylnaphthalene-1,4-

dione showed anti-bacterial activity against Mycobacterium tuberculosis with MIC 

values of 21-23 µg/mL in the Microplate Alamar Blue Assay (MABA) and Low 

Oxygen Recovery Assay (LORA); with 5-hydroxy-3,6-dimethoxy-2-

methylnaphthalene-1,4-dione also showing cytotoxicity against the Vero cell-line 

(IC50 = 10.2 µg/mL).  
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Fresh jojoba seeds were obtained from the east of Sudan, Arkaweat region. 50 grams 

from this sample was extracted, 20 grams of oil (40%) were obtained, with freezing 

point 7-8ºC, Boiling points 397-398ºC, Iodine value 81, Specification value 93, Acid 

value 2%. Analysis of  jojoba oil in this study gave  main13 components  according to 

the  GC/MS – mass selective detector – model:G2577A  as in the curve –

(Benzaldehyde,4-fluoro- 3.62%(RT17.15), 2H-1-Benzopyran,2,2-diphenyl-  

11.75%(RT64.83), 9-Octadecenoic acid, (E)-3.30%(RT87.2), Eicosen-1-ol, cis-9 

28.66%(RT92.72), Erucic acid  12.91%(96.07), 11-Eicosenoic acid, methyl ester 

3.62%(96.99), 13-Docosen-1-ol, (Z)- 29.89%(101.11), 1,2-Benzenedicarboxylic acid, 

diisooctyl ester 0.99%(103.33), 13-Docosenoic acid, methyl ester, (Z)- 0.74% ( 

104.88), 13-Docosen-1-ol, (Z) 2.40%(108.7), Squalene 1.39% (111.26), 2,2,4-

Trimethyl-3-(3,8,12,16-tetramethyl-heptadeca-3,7,11,15-tetraenyl)-cyclohexanol 

0.58% (113.68), c-Sitosterol 0.48% (RT139.68). Some compounds are found in this 

oil is more important for cosmetics, bio-diesel fuel and  industry products, for 

example , Erucic acid  (12.91%),  13-Docosen-1-ol (29.89%),Eicosen-1-ol( 

28.66%),2H-1-Benzopyran,2,2-diphenyl-(11%).  

 

Beside vitamin A 15.10 mg/100ml and vitamin E 304mg/100ml. Erucic acid is 

unsuitable for human consumption, so jojoba oil is used in cosmetic uses but not 

taken orally. Determination of 40% oil from Sudanese jojoba seeds mean that Sudan 

possess a potential and economic important liquid wax which can be used as a bio-

diesel fuel and will be needed in a variety of industrial and cosmetic uses.  

 

Keywords: Jojoba oil, GC/MS, Erucic acid, Docosen-1-ol, Eicosen-1-ol, 2H-1-

Benzopyran,2,2-diphenyl , cosmetic, bio-diesel fuel   
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Fresh Moringa seeds were obtained from the tree cultivated in Mustafa diab garden, 

shade dry and finely powdered. 50 grams from this powder was extracted by refluxing 

exhaustively with N-hexane. The solvent was removed under reduced pressure. 

18grams of oil (36%), were obtained, with acid value 6, iodine value (67.1-68.0 g 

/100 g of oil), density at 24 degrees C (0.865-0.866 g/mL)), saponification value. 

181.4. Analysis of moringa oil in this study gave more than 10 fatty acids, according 

to the GC, the main beaks in the analysis refer to omega fatty acids – Linolenic which 

is an Omega-3 fatty acid (concentration, represent 0.09g/100g=90mg/100g),0.5%. 

Linolelaidic acid (linoleic which is an Omega-6 fatty acid), its concentration represent 

62g/100g = 620mg/100g, 16.2%.  

 

Other unsaturated fatty acids are cis-11-Eicosenoic acid 1.5%, Arachidonic acid 

0.15%, Erucic acid 1.3%, Tricosanoic acid 0.3%. Beside vitamin A and vitamin E. 

Determination of 36% oil from morenga seeds cultivated in sudan mean that Sudan 

possess a potential and economic important in the herbal medicine - preventing of 

different disorders in the human body-.Report published at (Clin Nutr 2001 74: 5 612-

619) said -linolenic acid is popular for preventing and treating diseases of the heart 

and blood vessels-.   

 

Keywords: Moringa, Linolelaidic acid, linoleic, Omega-3, Arachidonic acid, 

Linolenic acid.  
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Gueria senegalensis is a single species in this genus that belongs to the family 

Combretaceae and is commonly known in Sudan as GUBBISH. The plant has many 

medicinal uses in Sudan and other African countries. Secondary metabolites reported 

from this genus include mainly beta-carboline alkaloids, flavonoids, tannins and other 

polyphenols (1, 2). 

 

Air dried ground leaves of G. senegalensis were extracted using 70% methanol and 

fractionated sequentially using petroleum ether, chloroform and ethyl acetate. Extracts 

obtained from G. senegalensis were tested against chloroquine sensitive Plasmodium 

falciparum NF54 with chromogenic assay involves the biological reduction by viable 

cells of the tetrazolium compound 3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxy-

phenyl)-2-(4-sulfophenyl)-2Htetrazolium (MTS) assay at two different concentrations 

10µg/ml and 5µg/ml. The ethyl acetate fraction significantly inhibited the malaria 

parasite (99%) at the concentration 10µg/ml. In vitro screening of the ethyl acetate 

fraction revealed a modest inhibitory antioxidant activity (56 % RSA) using 1,1-

diphenyl-2-picrylhydrazyle (DPPH). 

 

Reverse phase HPLC coupled with UV detector and Tandem mass spectrophotometry 

led to the identification of five new compounds designated as GS-1, GS-2, GS-3, GS-

4, and GS-5  which were characterized as coumaroyl C-pentoside, 7- methyl, 5- 

hydroxy, 3’ acetyl, 4’ ellagiflavonol, isorhamnetin-7-O-rhamnoside dimer and two 

prenaylated stilbenes, respectively.  

 

Keywords: Guiera senegalensis, antioxidant, antiplasmodial, LC/PDA/ESI-MS/MS, 

new, polyphenols. 
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Different parts of Ziziphus spina-christi (L.) Desf. [Rhamnaceae] are commonly used 

in Sudan for the treatment of various ailments and symptoms including malaria [1]. In 

our attempts to isolate the antiplasmodial agent(s) we investigated the root bark of this 

plant. 

  

The chloroform fraction exhibited a promising in vitro antiplasmodial activity (IC50 = 

8.52 μg/ml) which prompted us to further fractionate this bioactive fraction by 

vacuum liquid pressure (VLC) using hexane, chloroform, ethyl acetate and methanol. 

Two compounds were purified and characterized by spectroscopic techniques as 

betulinic acid and ceanothic acid exhibiting IC50 = 7.9 and 7.7 µg/ml antimalarial 

activity, respectively.  Other related compounds with more prominent activity were 

also isolated and their structure elucidation is well underway. It is worth mentioning, 

however, that the antiplasmodial activity of Z. spina-christi root bark has been 

demonstrated in Plasmodium berghei berghei in mice (2).  
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Crude extracts of Nauclea latifolia (Rubiaceae), commonly known as pin cushion 

tree, are employed in traditional medicine and are used in the treatment of several 

diseases, such as malaria, gastrointestinal tract disorders, and hypertension. 

 

We were able to demonstrate that treatment with the root bark ethanolic extract of N. 

latifolia inhibited the formation of edema in a rat inflammation model. Carragenan-

induced inflammation was inhibited by 62% after 1h treatment (i.p.) with the crude 

extract at 1 g/kg. In addition, administration (i.v.) of the ethanolic extract decreased 

the blood pressure in rats that were treated with arachidonic acid. 

 

Following bioactivity-guided screening we aimed at characterizing single plant 

metabolites that are responsible for the activity observed with crude extracts. In a 

high-content screening approach using the stable CHO/NFκBp65-GFP cell line we 

found that the crude extract of N. latifolia (4h treatment, 20 µg/ml) completely 

inhibited the IL-1β induced translocation of the transcription factor NFκB from 

cytoplasm to nuclei. Further, we found this effect to be induced by certain HPLC 

fractions of the chloroform extract of N. latifolia. We were then able to identify 

strictosamide as the active ingredient and could validate our results in reporter gene 

assays. HEK293T/17 cells were transiently transfected with a reporter construct that 

contains five copies of an NFκB response element that drives transcription of a 

luciferase transporter gene. At a concentration of 50 µg/ml strictosamide inhibited the 

IL-1β induced transcription by approximately 70%. 
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Table. 1: In vivo inhibition of carrageenan-induced inflammation 

Treatment (dose) (i.p) Net oedema Volume (ml) % Inhibition 

 Control Treated  

Extract (1 g/kg) 0.7 ± 0.04 0.27 ± 02 61.6 

Hydrocortisone (20 g/kg) 0.7 ± 0.04 0.35 ± 0.03 50.1 

Diclofenac (20 mg/kg) 0.7 ± 0.04 0.49 ± 0.06 30 

 

Previously, it was reported that strictosamide may account for the traditional use of 

plant extracts on hypertension. However, the compounds mechanism-of-action 

remains to be elucidated. We assume that strictosamide, at least to a certain extent, 

accounts for the anti-inflammatory properties of the crude N. latifolia extracts 

observed in rat models. 

 

PS 41  Herbal treatment of diabetics 
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Diabetes mellitus (DM) is a group of syndromes. Prevalence of both type 1 and type 2 

DM is increasing worldwide, the prevalence of type 2 is rising much more rapidly 

because of increasing obesity and reduced activity levels as countries become more 

industrialized. Among many medications and other alternative medicines, several 

herbs have been known to control diabetes with no side effects. Oral hypoglycemic 

agents like sulphonylureas and biguanides are still the major players in the 

management of the disease but there is growing interest in herbal remedies due to 

adverse effects associated with oral hypoglycemic agents.  

 

The present paper is an attempt to list the plants with anti-diabetic and related 

beneficial effects originating from different parts of world. In this review sixty five 

plants have been selected to show their antidiabetic effects. Isolation and 

identification of active constituents from these plants, preparation of standardized 
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dose and dosage regime can play a significant role in improving the hypoglycemic 

action.  

 

The effects of these plants may delay the development of diabetic complications and 

provide a rich source for antioxidants that are known to prevent/delay different 

disease states. Using natural products from plants in treatment of diabetes is more 

beneficial than drugs as it has no side effects as drugs and some of them are more 

effective than anti diabetic drugs.  

 

PS 42  Fatty Acid Patterns of the Seed Oils of Some Acacia Taxa 
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Taxonomy of Acacia species gain much importance in systematic. Acacia face the 

problems in their identification due to confusion in some morphological characters, 

but these problems can be overcome by using classical and applied approaches of 

taxonomy. Classical approaches are morphology and anatomy whereas the applied 

approaches include their biochemical analysis. Seed oils of plants of Leguminosae 

were identified and it has attracted interest of researchers. But, very scant information 

is available on the lipid composition of Acacia species, particularly in the Sudan. Seed 

oil content and composition of fatty acids can serve as taxonomic markers in higher 

plants. 

 

Seed oils of eight Acacia (Mimosaceae) taxa belonging to two different subgenus viz., 

Aculeiferum and Acacia were investigated for their fatty acid composition. 

Qualitative and quantitative analyses of seed oil components were performed by Gas 

Chromatography Apparatus (GC-2010) with column PEGA 10% , column tempt. 

240C, sample volume (inj) 0.5 ml at 280C, flow rate 1.5 ml/min, attenuation 16X10, 

detector GC-FID and chart speed 1u n/mw.  

 

Unsaturated fatty acids, particularly oleic acid comprised more than 60% of seed oil 

in A. mellifera , A. oerfota and A. senegal var. senegal, while linoleic acid comprised 

more than 50 % of seed oil in A. nilotica ssp. nilotica and A. nilotica ssp. adansonia. 

The fatty acid composition of the studied Acacia taxa were found as identical 

qualitatively (except A. sieberiana var. sieberiana), but some quantitative differences 

were observed in intra-/interspecific level. On average, palmitic acid was the major 

saturated acid present (average 15.12%).  
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Acacia taxa showed some relationships as follows: (a) Linoleic – Oleic acid type fatty 

acid pattern: A. nilotica ssp. adansonia (2:1); A. nilotica ssp. nilotica (2:1); A. seyal 

var. seyal (1:1); A. polyacantha ssp. camplyacantha (1:1). (b) Oleic – Palmitic acid 

type fatty acid pattern: A. mellifera (5:1); A. oerfota (6:1); A. senegal var. senegal 

(3:1). (c) Linoleic – stearic acid type fatty acid pattern: A. sieberiana var. sieberiana 

(1.5:1). 

 

Unsaturated /saturated fatty acids ratios showed that Acacia taxa can be classified as 

the following patterns:  

 

Ratio Acacia Taxa 

1:1 A. sieberiana var. sieberiana 

3:1 A. A. seyal 

4:1 A. A. nilotica ssp. nilotica ; A. nilotica ssp. adansonia; A. polyacantha 

ssp. camplyacantha and A. senegal var. senegal 

5:1 B. A. mellifera 

7:1 A. A. oerfota 

 

 

PS 43  Effect of Senna obtusifolia Organic Solvents Extracts on 
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Anthraquinone (AQ) is used as a catalytic additive for pulp production for 

papermaking. AQ is used in alkaline pulping (Kraft, alkaline sulfite process or soda 

processes). The objective of the present study is to replace AQ with organic solvents 

extracts from Senna obtusifolia in soda pulping with additives. Different parts (leaves, 

stem, and roots) were extracted separately in a soxhlet apparatus using five organic 

solvents namely: (a) Ethanol, (b) Ethyl acetate (EA), (c) Petroleum ether (PE), (d) 

Chloroform (CH3Cl), and (e) Dichloromethane (DCM). The highest extract yield was 

found to be from the leaves followed by stems and lowest from the roots. Root 

extracts were found to be the most effective additive to improve soda pulping as 

reflected in screened yield and kappa number. Chloroform root extract appears to be 

the most promising to replace AQ in soda pulping with additives giving the highest 

yield at acceptable kappa.   
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Grewia tenax fruits have different ethnopharmacological uses including treatment of 

hepatic disorders, reducing blood lipids profile, antimalarial and for the reversal of 

anemia (1). The fruits of G. tenax are widely used in Sudan to enrich blood especially 

for pregnant and lactating women (2). Different authors have attributed the 

effectiveness of G. tenax fruits to treat iron deficiency anemia (IDA) to its high iron 

contents (e.g  3), but the quantity of iron reported to be present in the fruits is far less 

than the amount required to satisfy the daily iron supplementation required for anemic 

patients, which amounts to 60 mg/day. This prompted us to speculate on the nature of 

the secondary metabolites present and their free radical scavenging (RSA) activity 

taking into consideration that the oxidative process is of prime importance to 

overcome the oxidative haemolysis produced by viral, parasitic infections and/or 

excessive consumption of drugs (4). However, the relationship between using these 

fruits and their effectiveness in reversing anemia remains to be speculative.  

 

Air dried ground fruits of G.tenax were extracted using 70% methanol and 

fractionated sequentially using petroleum ether, chloroform and ethyl acetate. The 

ethyl acetate fraction exhibited a significant free RSA reaching 91.8% which is 

comparable to that of the reference compounds querectin (91.7%) and gallic acid 

(91.2%). This prominent antioxidant activity may be due to the presence of quercetin 

itself and the betacarboline alkaloid, norharman; both these compounds act as 

scavengers of reactive oxygen species (5) in the fruits as has been demonstrated by 

LC/PDA/ESI-MS/MS evidence. The chloroform fraction, however, showed moderate 

antioxidant activity (72.6%) due to the presence of chrysoeriol, isorhamentin, 8-

methoxy apigenin and the 3-hydroxy-tetrahydoharman whiles the whole fruit crude 

extract exhibited the least antioxidant activity (39.4%).  

 

It can be safely concluded on the basis of the present evidence that the effectiveness 

of G. tenax fruits in the treatment of IDA may be explained in terms of the strong 

antioxidant effect of the flavonoids and betacarboline alkaloids present concurrently 

with a small quantity of the bioavailable iron reported.  
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Leishmaniasis is considered among the seventeen “Neglected Tropical Diseases” 

(NTDs), (WHO). The diseases, threaten many millions of lives world-wide and 

mostly associated with poor socioeconomic and hygienic environment. Existing 

therapies suffer from many shortcomings, including, a high degree of toxicity and 

unwanted side effects, lack of availability and improper use of drugs by affected 

populations. Development of new, safe and affordable drugs is therefore is urgently 

needed. Nature has provided an innumerable number of molecules for the treatment of 

a number of serious diseases. Among the natural sources for new bioactive chemicals, 

plants are still the main source. Plants secondary metabolism yields an immeasurable 

wealth of chemical structures which continue to be source of new leads against NTDs 

(1). The present work provides an a short account of some potential Sudanese 

medicinal plants with antileishmanial activity. 

 

Aerial parts of Argemone mexicana and Prosopis chilensis, root bark of Nauclea 

latifolia and roots of Haplophyllum tuberculatum were extracted by 70% ethanol and 

the extracts were fractionated by using petroleum ether, chloroform and ethyl acetate. 
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The crude ethanol extracts and their respective fractions were screened in vitro against 

L. major, L. tropica and L. donovani using two different methods; colorimetric 

method, in which promastigote stage of the parasite is used with the drugs, and 

macrophage cell line method in which the macrophages were infected with 

promastigotes, which converted into amastigote inside the macrophages. Then the 

cells were injected with the samples, the standard drugs (amphotricin B, pentamidine 

and sodium stibogloconate), being used as controls (2).  

 

The colorimetric method revealed that only three out of twenty fractions screened 

exhibited a moderate to low activity against L. major or L. tropica, while most of the 

fractions showed significant activity against L. donovani. On the other hand, most of 

the fractions showed significant activity against all strains in the macrophage cell line 

with IC50 close or less than the IC50 of standard drugs, amphotricin B, pentamidine 

and/or sodium stibogloconate (Pentostam)..  

 

We can safely conclude from these results that L.  donovani strain is more sensitive to 

these extracts/fractions than the other two strains and the macrophage cell line was 

more sensitive and provided better evaluation than the colorimetric method. The 

activity of fractions is associated with the presence of secondary metabolites such as 

the isoquinoline alkaloid, berberine found in ethyl acetate fraction of Argemone 

Mexicana. The association of other secondary metabolites and antlieishmanial activity 

of the rest of the screened extracts/fractions will also be further discussed. 
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The phytochemical investigation of T. camphoratus in the current study resulted in 

isolation and identification of two flavanoids; nepetin and hispidulin, two 

sesquiterpenes; trifloculoside and parthenolide, in addition to two pentacyclic-
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triterpens knwon as lupeol and erythrodiol. The isolated compounds were subjected to 

antioxidant and antimicrobial tests. The two flavanoids, two sesquiterpenes and lupeol 

showed antimicrobial activity with variable potencies. Among the tested compounds, 

nepetin and hispidulin showed the greatest antioxidant activity. Trifloculoside, lupeol 

and erythrodiol are reported for the first time from the T. camphoratus. 
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Glycogen phosphorylase (GP) is an important enzyme that catalyzes the breakdown 

of glycogen to glucose-1-phosphate in liver and tissues. Inhibition of GP has 

potentials for the management of type 2 diabetes mellitus, in our attempts to discover 

new GP inhibiting antidiabetic hits; we screened several gossypol derivatives for the 

inhibiting of GP enzyme. 

 

Gossypol (natural phenol derived from the cotton plant Gossypium) and its 

derivatives were found to be potent GPa inhibitors (IC50 range from 0.88 to 5.1 µM). 

 

The mechanism of action of these compounds using molecular (in silico) docking 

approach. The docking studies have predicted the potential binding site for gossypol 

and its derivatives, and demonstrated that these compounds’ binds at the inhibitor site 

of GP. 

 

Hydrogen bonds, hydrophobic interactions and the presence of aromatic rings in these 

compounds which allow - interactions with residues Phe285 and Tyr613 in the 

inhibitor site of GP, all this interaction stabilizes inactive form of GP. 

 

Keywords: Glycogen Phosphorylase, Diabetic Mellitus, Gossypol, docking studies. 
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Olive leaves Olea europaea and their extracts are traditionally used as nutrients and in 

controlling weight loss as well as agents against a variety of ailments. It was found to 

produce a greater weight loss in breast cancer survivors compared with those under a 

traditional low-fat diet. It is also well-known for its antioxidant, hypotensive, 

hypoglycemic and anti-inflammatory properties. Leaves of Murraya koenigii (L) 

commonly known as “curry leaves” are widely used as condiment and spice in India 

and other tropical countries. Belonging to the family Rutaceae (Citrus family), it has 

been mentioned as a treatment for diabetics. Leaves of the plants, M. koenigii (L) and 

O. europaea (L) used in the present study have been reported to have hypoglycemic, 

hypolipemic and antioxidant properties which may be due to the presence of 

antioxidants such as carbazole alkaloids and polyphenols. 

 

In the present study we investigated the effect of the phyto-constituents of two plant 

sources both of which are dietary constituents and rich in antioxidants. The aqueous 

extracts of olive leaves (O. europaea) and curry leaves (M. koenigii) individually, on 

hyperglycemia and other related markers, serum cholesterol, triglycerides and 

creatinine associated with the progression of diabetes, in streptozotocin (STZ)-

induced diabetic rats.. 

 

Aqueous extracts of M. koenigii and O. europaea leaves (100 and 200 mg/kg doses), 

in streptozotocin (70 mg/kg) induced diabetic rats. Metformin was used as a standard 

drug. Blood glucose, cholesterol, triglycerides, creatinine levels and body weight were 

estimated. 

 

The administration of aqueous extracts of both the curry and olive leaves showed a 

significant decrease in the blood glucose level in STZ-induced diabetic rats. There 

was no statistical difference in the basal blood glucose levels of all groups (94-96 

mg/dl) five days after STZ administration. Blood glucose values were 2 to 3-folds 

higher (p<0.005) in all the diabetic groups in comparison with the negative control 

group. No statistical difference was observed among the diabetic groups before the 

treatment. Blood glucose levels showed a significant decrease in all the treatment 

groups in comparison with the non diabetic rats during the experimental period which 

was more pronounced from the 7th to the 13th day. After 13 days the blood glucose in 
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all treatment groups was restored to the basal level while the diabetic control still 

recorded an elevated value. The administration of the leaf extracts and the standard 

drug was able to restore and further decrease the total cholesterol which was 

statistically more pronounced (p<0.005) in the groups receiving the leaf extracts 

 

Both M. koeinigiiand O. europaea leaves exhibited anti-hyperglycemic and 

hypolipidemic effects in streptozotocin-induced diabetic rats. These plants could be 

used as potential therapeutic drugs or dietary supplements for the management of 

diabetes type 2 and the associated dyslipidemia. 
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In this study, a moisturizing lotion was formulated which consisted of mango kernel 

oil (MKO) from the variety of Malacca Delight as part of the ingredients. MKO was 

chosen to be used in cosmetic industry due to its chemical characteristics. The 

characteristics of MKO from this variety were 10.6 ± 1.24% of oil content, 26.8˚C of 

melting point, total free fatty acid of 1.31 as % as oleic acid and total phenolic content 

of 116.98 mg GAE/100 g fresh sample. 11 types of lotions were formulated which 

differed in terms of the mixing speed and ingredients content (distilled water, 

propylene glycol, and MKO). All formulated lotions were undergo stability test where 

pH stability, color stability, percentage of emulsion separation and degree of 

contamination were observed every 1 week time interval for 4 weeks of storage time 

at different temperatures. As a result of the 11 runs formulation number 9 was the best 

formulated lotion compared to other ones. It was formulated using 75g of distilled 

water, 20g of propylene glycol and 5g of MKO and was mixed by using 500rpm of 

mixing speed. It resulted in pH around 5.6, yellow in color, 28.201% of emulsion 

separation, and low degree of contamination. 

 

Keywords: Mango kernel oil, Moisturizing lotion, Cosmetic, Skin care   
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PS 50  Effect of Geographical location on essential oil Content 

and Composition of Xylopia aethiopica 
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The essential oil from the dried fruit of Xylopia aethiopica (Dunal) A. Richard from 

Sudan was analyzed using combined GC-MS and 
1
HNMR. The main constituents 

identified in the oil were 4-terpineol (11.30%), β-pinene (6.12%), α-terpineol 

(6.02%), 1,8-cineole (5.42%), cis-α-copaene-8-ol (4.68%), 13-epimanoyl oxide 

(4.62%), (+)-spathulenol (4.26%), L-pinocarveol (3.26%), myrtenol (2.94%), o-

cymene (2.82%), eudesma-1,3-dien-11-ol  (2.35%), eudesma,4-11(13)-dien-2-ol 

(2.32%), cumic alcohol (2.29%), Kaur-16-ene (2.21%) and α-pinene (1.88%). Fifteen 

compounds were identified for the first time in X. aethiopica essential oil, among 

which thujol, 1,5-epoxysalvial,4(14)-ene, salvial-4(14)-en-1-one and 13-epimanool. 

The oil yield and composition were compared, respectively, to those of the dried fruits 

of the plant from other African countries.  

 

Keywords: Xylopia aethiopica, essential oil, oil yield, oil composition, GC-MS  
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Natural products, especially from plants, have been used for the treatment of various 

diseases for thousands of years. A large number of modern drugs have been developed 

from plants. The large biodiversity within the territory of Sudan puts the country in a 

strategic position to develop the rational and sustained exploration of new metabolites of 

therapeutic value. Chemical diversity is also driven by these forces, in an attempt to best 
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fit the plant communities to the particular a biotic stresses, fauna, and microbes that co-

exist with them. 

 

The enzyme inhibitors are molecules that binds to enzymes and decreases their activity, 

so their discovery and improvement is an active area of research in biochemistry and 

pharmacology. Glycogen phosphorylase (GP) is an important enzyme that regulates 

blood glucose level, this approach has potentials to be useful for the management of type 

2 diabetes mellitus. We set ourselves the aim to develop new antidiabetic with glycogen 

phosphorylases inhibiting properties. 

 

The objective of this work is to provide a starting point for programs leading to the 

development of indigenous botanical resources as inexpensive sources for standardized 

crude or purified antidiabetic drugs, and for the discovery of lead compounds for novel 

hypoglycemic drug development. In this study, a number of potential GP inhibitors are 

investigated with a variety of computational approaches. They include the applications of 

in-vitro studies and in-silico studies. A total of about 20 promising plant extracts that 

have been used in traditional systems of medicine were screened virtually for Glycogen 

phosphorylase inhibition activity, only four of these extracts were available, so they were 

screened in vitro and the inhibition percentage were calculated for each extracts. Also 

covers natural products (active natural compounds) isolated from the active plants. 

Docking studies were put forward to predict the potential binding site of the GP. 

 

Many kinds of natural products, such as terpenoids, alkaloids, flavonoids, phenolics, and 

some others, have shown antidiabetic potential. Particularly, the two compounds found 

among active medicinal herbs (Croton zanbeicus (Euphorbiaceae), and Cinchona 

officinale (Rubiaceae) have been reported as beneficial for management of type 2 

diabetes.  

 

Keywords: Natural products, Glycogen phosphorylase, diabetes mellitus 
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A herbal ointment prepared from the seeds of Lupinus termis (Fabaceae) and leaves of 

Ambrosia maritima (Asteraceae) prescribed by a Sudanese herbalist for treatment of 

Herpes Zoster (shingles) was investigated by phytochemical, pharmacological 

procedures and clinical trials based on  the ethnopharmacologic approach. The general 

phytochemical screening indicated the presence of sterols, triterpenes, alkaloids, 

flavonoids and tannins in both plants and sesquiterpene lactones only in A. maritima. 

Pharmacological screening on isolated tissues of rabbits, rats and frogs, showed 

neither agonistic nor antagonistic effect. Clinical trials on patients based on ethical 

committee consultation were undertaken to assess the therapeutic effect of three 

ointments prepared from extracts of the two plants. One containing a mixture of the 

two plants and the other two composed of only one extract of each plant. The study 

concluded that the ointment containing Lupinus was the most active, followed by the 

ointment containing the mixture of the two plants, and that containing only Ambrosia 

was the least active.  

 

Key words: Herbal remedy, Sudanese herbalist, shingles, folk medicine, Lupinus 

termis, Ambrosia maritime, Ethnopharmacology 
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PS 53  Olive oil oleuropein has anti-breast cancer properties 

with higher efficiency on ER-negative cells 
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Breast cancer constitutes a major health problem for women worldwide. However, its 

incidence varies between populations and geographical locations. These variations 

could be diet-related, since there are several carcinogenic compounds in the modern 

diet, while natural products contain various anti-cancer elements. Several lines of 

evidence indicate that, in addition to their clear preventive effect, these compounds 

could also be used as therapeutic agents. Oleuropein, a pharmacologically safe natural 

product of olive oil is one of these products. To explore the anti-breast cancer 

properties of oleuropein and determine the molecular mechanisms underlying its 

effects. MCF-10A, MDA-MB-231 and MCF-7 were cultured. Cytotoxicity was 

measured by the tetrazolium salt WST-1 colorimetric assay. Cell proliferation assay 

was performed using the WST-1 reagent. Apoptosis analysis was done by Annexin V, 

followed by cell cycle analysis. Cellular lysate was prepared and subjected to 

immunoblotting to investigate the expression of cancer oncogens, apoptotic and 

proapoptotic genes. In the present report we have shown that oleuropein has potent 

anti-breast cancer properties. Indeed, oleuropein exhibits specific cytotoxicity against 

breast cancer cells, with higher effect on the basal-like MDA-MB-231 cells than on 

the luminal MCF-7 cells. This effect is mediated through the induction of apoptosis 

via the mitochondrial pathway. Moreover, oleuropein inhibited cell proliferation by 

delaying the cell cycle at S phase, and up-regulated the cyclin-dependent inhibitor 

p21. Furthermore, oleuropein inhibited the anti-apoptosis and pro-proliferation protein 

NF-κB and its main oncogenic target cyclin D1. This inhibition could explain the 

great effect of oleuropein on cell proliferation and cell death of breast cancer cells. 

Oleuropein warrants further investigations to prove its utility in preventing/treating 

breast cancer, especially the less-responsive basal-like type.  
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Previous studies have reported that the cytosolic enzyme glutamate dehydrogenase 

(GDHa) in the most deadly species of the human malaria parasites, Plasmodium 

falciparum, is an attractive target for the development of new drugs due to an 

essential role in the production of reducing equivalents required for the parasite 

antioxidant defences. However, a more recent study has cast doubt on this. Two more 

GDHs (GDHb & GDHc) were identified upon the sequencing of the parasite genome. 

An initial proof of evidence suggests that GDHb is essential for the parasite. Thus 

inhibition of this enzyme might, in the long term, offer a new approach for treatment 

of malaria. An important question is whether it is possible to inhibit the parasite GDH 

without affecting the counterparts in humans, specially the house-keeping GDH1.   

In this work, efforts were undertaken to express and purify GDHb from Eschericia 

coli. The enzyme was successfully expressed in autoinduction media with the aid of 

molecular chaperones. Successful purification was achieved with two 

chromatographic steps. The housekeeping human GDH, also expressed in E. coli was 

successfully purified to homogeneity using dye affinity chromatography and ion 

exchange chromatography.   

 

Results from the inhibition study have demonstrated that selective inhibition could be 

achieved even before deploying comparative structural information which could aid in 

future efforts to design potent, selective inhibitors, if indeed it turned out to be useful 

to inhibit this enzyme. 
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Tuberculosis (TB) is a global public health threat and remains one of the major causes 

of death among infectious diseases. Despite widely implemented DOTS, a global goal 

to eliminate TB by the year 2050 is threatened because of recent worldwide 

emergence of Multi drug-resistant TB. Therefore, finding new anti-microbial 

therapies is vital. Natural products as pure compounds or as standardized plant 

extracts can pave the way for new drug leads because of unmatched availability of 

chemical diversity [4]. Several folklore medicinal plants are traditionally used in 

Africa to treat respiratory infections and related symptoms.  

 

The objective of the study is to screen crude extracts of 50 African plants, most of 

which  have been traditionally used to treat infections, for anti-mycobacterial activity 

and to carry out analyses on further fractions of any hits found in the screen.  

 

Plants were dried, ground and subjected to ethanolic extraction. The extracts were 

evaporated and dissolved in DMSO for experiments. Mycobacterium tuberculosis 

(H37Ra and Rv) genetically engineered to express Vibrio harvey luciferase were 

grown in broth in the presence or absence of plant extracts at three different 

concentrations. Solvent controls were performed in parallel. Analysis of growth of 

luciferase-expressing H37Ra by luminometry and CFU plating was employed to 

screen extracts. In order to validate the results, extracts were added to hMDMs 

infected with virulent H37Rv. Fractions were screened for cytotoxicity using hMDMs 

and THP-1 cells by staining with Calcein AM. 

 

Screening of the plant extracts yielded two plant extracts with potential anti-

mycobacterial activity. Anti-mycobacterial activity of these extracts was confirmed by 

CFU plating. The selected extracts were sequentially extracted by ethanol, n-hexane, 

chloroform, ethyl acetate, n-butanol and water. Chloroform fractions from both 

extracts showed significant anti-mycobacterial activity. These fractions were not 

cytotoxic at the concentrations used.   
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Fractions of two of the screened plants exhibited significant anti-mycobacterial 

activity, and further investigation is underway to isolate the active compound(s) that 

may be useful lead substances for development of new TB drugs.  
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Stroke is a primary cause of disability and mortality in many countries. The brain is 

constantly demanding energy supply to maintain its high metabolic requirements. 

Therefore, interruptions to blood flow causes ischemia and infarction of brain tissues 

with subsequent neuronal damage and brain dysfunction. On the other hand, 

pomegranate extract showed antioxidant and anti-inflammatory activities in various 

in-vitro and in-vivo experimental models. Notably, pomegranate extract contains 

active compounds that are well tolerated and may be consumed safely in high 

amounts. Therefore, many investigators assume that flavonoid-enriched extracts from 

natural sources should be given strong consideration as novel therapies for the 

treatment of neurodegenerative disorders. This study was performed to investigate 

whether pomegranate extract could offer a significant protection against cerebral 

ischemia/reperfusion injury in rats, and to elucidate the underlying mechanisms. 

Unprecedently, the present study showed that pre-administration of a standardized 

pomegranate extract (250, 500 mg/kg, orally) to rats, can offer a significant dose-

dependent neuroprotective activity against cerebral ischemia/reperfusion (I/R). The 

current data shows reduction in brain malondialdehyde (MDA), nitric oxide (NO), 

and enhancement of superoxide dismutase (SOD), glutathione peroxidase (GPX), and 

glutathione reductase (GRD) activities, in rats treated with pomegranate extract before 

cerebral I/R. Moreover, pomegranate extract suppressed cerebral I/R-induced 

inflammation, and apoptosis as evidenced by decreased brain levels of NF-ⱪB, TNF-

α, caspase-3 and increased levels of the anti-inflammatory cytokine IL-10. Moreover, 

pomegranate extract administration preserved cerebral ATP production in rats with 

I/R. Interestingly, the comet assay showed less brain DNA damage in I/R exposed rats 

pre-treated with pomegranate extract. The present study revealed that pomegranate 

extract administration could protect against ischemia/reperfusion-induced brain injury 

and preserve cerebral DNA integrity via antioxidant, anti-inflammatory, anti-

apoptotic and ATP-replenishing effects. 
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Keywords: Cerebral ischemia/reperfusion, pomegranate, MDA, NO, SOD, GPX, 

GRD, NF-ⱪB, TNF-α, caspase-3, IL-10, ATP, DNA damage, comet 

assay.  
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