
The Institute for Life and Earth Sciences (including Health and Agriculture (PAULESI) Page 27

Master of Science in Medical Plants 
Research and Drug Development



Comparative Analysis of the Hypoglygemic Potentials of Morus Alba L. and 
Morus Mesozygia Staph.

Ifiemi Joseph IKOGI (PAU-UI-0316)

The genus Morus has been widely reported to have various medicinal properties, most 
notable of which is their hypoglycemic property. Morus alba has been used for centuries 
in South East Asia in the treatment of diabetes. In this study, we compared hypoglycemic 
potentials of M. alba and M. mesozygia and their suitability for consumption, 
micromorphological comparison, nutritional content, phytochemical screening, 
antioxidant property and toxicological analysis was also carried out on leaf samples and 
extracts of M. alba and M. mesozygia. Hyperglycemia was induced in albino Wistar rats 
by interperitoneal injection of alloxan monohydrate (150mg/kg). The induced rats were 
administered daily doses (400mg/kg) of aqueous and methanol extracts of M. alba and 
M. mesozygia. The weight and fasting blood sugar levels monitored using a weighing 
balance and glucometer. The trio of M. mesozygia aqueous (73.37%), M. alba aqueous 
(72.2%) and methanol (73.9%) had activity comparatively similar but higher than the 
activity of the control drug metformin (46.27%) at day 7, while M. mesozygia methanol 
had lower activity (12% ) on day 7 but had peak activity (67.3% ) on Day 3. 
Micromorphological comparison showed several similar characteristics in their foliar 
morphology as common to genus Morus and a notable difference in the type of trichomes 
found in the individual species. The leaf and leaf extracts of M. alba and M. mesozygia 
had high nutritional properties and were safe for consumption given their low toxicity 
index. This study further justifies the fact that M. mesozygia can be used instead of M. 
alba in developing products for the management of diabetes.

Keywords: Hypoglycemia, alloxan, M. alba, M. mesozygia, Blood sugar, 
Micromorphology

Wound Healing Activities of Aqueous and Hydromethanolic Extracts of 
Pleurotus Ostreatus (Jack. Ex. Fr) P.Kum and a Poly-Fungi Formulation 

Yahuza Nantomah ABDULAI (PAU-UI-0317)

Wounds of varying degree pose serious discomfort to the associated individuals leading 
to loss of productive hours and even deaths. The available conventional methods have a 
lot of adverse effects, some are sophisticated and very costly. There is the need to look for 
alternative approaches. This study therefore seeks to evaluate the wound healing 
activities of aqueous and hydromethanolic extracts of Pleurotus ostreatus (POW and 
POM respectively) as well as a polyformulation (PPT) containing the hydromethanolic 
extracts of Trametes elegans (TEM), Phellinus baumii (PBM), and POM. 
Fruiting bodies of the mushrooms were collected and identified by a mycologist. The 
samples were sun dried, pulverized to fine powder and cold macerated in 70% methanol 
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for 72 hours whilst hot water extraction was done for 45 minutes by boiling. The 
antimicrobial activities of TEM and PBM were determined by the agar well diffusion. 
TEM, POM and PBM were then combined to form PPT whose antimicrobial activities 
were in turn determined by the agar well diffusion followed by micro-broth dilution. The 
antioxidant activities of the extracts POW, POM and PPT were determined by the DPPH 
radical scavenging assay with ascorbic acid as positive control. The acute anti-
inflammatory activities of the extracts were determined by the carrageenan induced 
edema on the foot pad of the seven-day aged chick using dexamethasone and diclofenac 
as controls. The extracts POM, POW, and PPT were incorporated into creams of 
concentrations (1%, 5% and 10%) and the dermal wound healing activities were 
determined by the excision method using rats with 1% silver sulfadiazine as positive 
control.  
The minimum inhibitory concentration (MIC) value of PPT against test organisms 
associated with wounds ranged from 100 mg/mL to 25 mg/mL in the antimicrobial 
studies. For the DPPH radical scavenging assay, the IC50 values of POM, PPT and POW 
were 884.70, 290.30 and 1974.00 µg/mL respectively.  The EC50 of POM, POW, and 
PPT were 641, 413 and 111.90 µg/mL respectively in the carrageenan induced edema 
assay, whilst that of dexamethasone and diclofenac were 1.42 and 8.97 µg/mL 
respectively. All doses of the three extracts demonstrated significant wound healing 
effect (P < 0.05) with chronic inflammation observed with the highest doses. Significant  
differences between treatment groups (treated and non-treated) were computed using 
Two-way ANOVA followed by Tukey's Post hoc test or One-Way ANOVA followed by 
Dunnet test  wherever required. The wound healing activity of the medium dose of the 
polyformulation (PPT) was very much comparable to the 1% silver sulfadiazine (P > 
0.05).  
The observations from this work therefore indicated that mushrooms can be good 
sources of novel wound healing agents. However, higher concentrations tend to cause 
chronic inflammation and tissue damage through massive lymphocytic infiltration to the 
wounded site thus delaying the wound healing process.  Optimum concentration is 
therefore needed to achieve perfect results. Further studies on the polyformulation can 
lead to marketization/patenting of the product. 

Keywords: Wound healing, Mushrooms, Pleurotus ostreatus, Antiinflammation, 
Antimicrobial, Antioxidant, Trametes elegans, Phellinus baumii, Poly-
formulation, Synergistic action  

Evaluation of Hepatoprotective Activity of Erythrina Abyssinica Dc. Flowers and 
Stem Bark against Chemical Induced Liver Damage on Animal Model

Hamuli Pacifique MURHULA (PAU-UI-0319)

The liver is a vital organ for mammals with a wide range of functions in the body, its cells 
or hepatocytes play major roles as detoxifiers of xenobiotics and producers of energetic 
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and digestive compounds.  Liver damages or liver diseases classified as hepatitis, 
cirrhosis, hepatocellular carcinoma, remain a big public health problem worldwide in 
terms of human suffering, hospital visits, and premature loss of productivity. 
Throughout the ages, Men has been able to rely on nature to provide for their own basic 
needs: food, shelter, clothing and also for his medical needs. The present study was 
aimed to assess the hepatoprotective activity of the flowers and stem bark extracts of 
Erythrina abyssinica DC (Leguminosea), plant used to treat liver diseases in traditional 
medicine.
After collection of different plant materials (flower and stem bark), they were processed 
and the powder form was subjected to aqueous extraction. Colorimetric, precipitation, 
gravimetric and spectrophotometric methods were used to carry out phytochemical 
screening. The flower and stem bark extracts obtained were tested for hepatoprotective 
activity   separately and as a mixture using paracetamol-induced hepatotoxicity model in 
Guinea pigs. The LD  studies were conducted in Guinea pigs and the brine shrimp 50

lethality assay with the mixed extract of Erythrina abyssinica. The hepatoprotective 
activity was studied in Paracetamol drugs induced hepatoxic animal models. The 
physical parameters such as liver colour, consistency and texture and biochemical 
parameters like SGOT, SGPT, ALP, Total Bilirubin and ã-GT and histopathology reports 
of livers were also considered to confirm hepatoprotection. Analyse of variance 
followed by Dunnett T3 post hoc test were used with á .0.05

Phytochemical screening showed the presence of saponins, alkaloids, flavonoids and 
tannins in both flowers and stem bark extracts. Other specific components were also 
detected either in flowers or in the bark. The LD  was found safe up to the dose level of 50

3662.11 mg/kg b.w. confirming its non-toxic nature however the brine shrimp lethality 
assay revealed a good brine shrimp lethality activity with LC  33.17 ppm (µg/mL) 50

compared with the standards cyclophosphamide and vincristine LC  63.82 ppm and 50

76.65 ppm respectively. Paracetamol induced hepatotoxicity was significantly 
prevented by pre-treatment with mixture of aqueous extract of Erythrina abyssinica DC. 
Macroscopic observation showed an intact liver with a fatty point but soft and firm on 
touching. Microscopic analysis showed section of liver parenchyma with intact 
architecture at the high dose (600mg/kg b.w.) and reduction in biochemical parameters 
levels like serum SGOT, SGPT, ALP, Total Bilirubin and ã-GT after treatment with 
mixture of aqueous extract of Erythrina abyssinica DC confirmed the hepatoprotective 
effect of extract under study. In liver injury models in Guinea pig restoration of hepatic 
cells and absence of necrosis after treatment with extract was observed indicating 
satisfactory hepatoprotection. 
Based on improvement in serum marker enzyme levels, physical parameter 
histopathological studies it was concluded that the mixture of aqueous extract of 
Erythrina abyssinica DC possesses significant hepatoprotective activity in the doses 
used.

Keywords: Erythina abyssinica DC, Hepatoprotective activity, Acute toxicity
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Evaluation of Aqueous and Ethanol Extracts of Iphionopsis Rotundifolia Leaf 
for Cytotoxicity, Chromatographic Fingerprinting, Antimicrobial and 

Antioxidant Activities

Hassan Furreh Abdi FARHAN (PAU-UI-0320)

The aqueous extracts of the leaf and root of Iphionopsis rotundifolia (Oliv. And Hiern) 
Anderb (Compositae) is used for managing skin infections and stomach diseases. The 
cytotoxicity, TLC fingerprinting, antimicrobial and antioxidant activities of the aqueous 
and ethanol extracts of the leaf were evaluated. Using the cup-plate method different 
concentrations of the extracts were tested against one Gram-positive (Staphylococcus 
aureus), one Gam-negative (Escherichia coli) human pathogenic bacteria and one 
fungus (Candida albicans). The zones of inhibition produced by the extracts were 
compared with those of reference standards; ciprofloxacin (10 µg/mL) against bacteria 
and miconazole (10 µg/mL) against the fungus tested. The aqueous extract showed 
remarkable antibacterial but no antifungal activities against the pathogens tested while 
the ethanol extract was virtually inactive against the tested microorganisms. An agar-
dilution method was used for the determination of Minimum Inhibitory Concentration 
(MIC), using ciprofloxacin (10 µg/mL) and miconazole (10 µg/mL) as reference 
standards. Furthermore, cytotoxicity of the extracts was evaluated using Brine Shrimps 
(Artemia salina), which showed that the ethanol extract was toxic while the aqueous 
extract was non-toxic. DPPH was employed for evaluating the antioxidant activity. Both 
the extracts showed antioxidant activities but the ethanol extract showed greater activity. 
The TLC fingerprint experiments on the aqueous extract gave 3 spots with Rf : 0.15, 0.54 
and 0.73, respectively while ethanol extract gave 7 spots with Rf : 0.04, 0.33, 0.52, 0.63, 
0.69, 0.90 and 0.98, respectively. The 3 TLC spots observed in the aqueous extract, 
showing pink colouration  in daylight after spraying with vanillin-sulphuric at 100 C, 
were not detected in the ethanol extract. The 3 spots were therefore, considered as the 
possible antibacterial agents in the aqueous extract while their absence in ethanol extract 
could explain why the extract was inactive against the microorganisms tested.
Hence, the fact that only the aqueous extract of the plant (as used by Somalis), was found 
to inhibit the growths of the bacteria tested, should suffice to justify its traditional claim 
as a therapy for skin infections. The absence of the 3 pink TLC spots in the inactive 
ethanol extract whereas they are present in the active aqueous extract, will further 
strengthen the traditional claim. 

Keywords: Iphionopsis rotundifolia, Antimicrobial, Antioxidant, Brine Shrimp Assay, 
TLCfingerprinting
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Phytochemical Screening, Antioxidant and Antimicrobial Activities Ofurtica 
Massaica Mildbr. (Urticaceae) Growing in Rwanda

Olivier MANIRIHO (PAU-UI-0321)

Oxidative stress plays a pivotal role in human diseases. Antioxidants can nullify the 
effects of deleterious effect of oxidation. Plant based antioxidants are therefore reducing 
agents which oxidized to remove the free radical. Antimicrobial resistance has been a 
growing threat to the effective treatment of an ever-increasing range of infectious 
diseases caused by microbial organisms. In Rwandan ethnomedicine, 
Urticamassaica(Urticaceae) is used alone and sometimes in mixtures with other plant 
species to treat numerous ailments: bruises, injuries, fractures, venereal diseases, 
stomach problems, skin infections, bladder complications, rheumatism, cough, 
headache, and urethral leak.
The present study aimed at phytochemical screening and determining the antioxidant 
and antimicrobial activities of Urticamassaica a Rwandan medicinal plant. DPPH and 
FRAP Assay techniques were used and against seven phathogenic bacteria (clinical 
bacterial isolates E. coli, Salmonella spp, Klebsiella pneumonia, Proteus morganis, 
Acinetobacter spp, Staphylococcus aureus and Streptococcus pyogenes) were tested. 
The plant materials (stem and root barks) were collected in February, 2019 from the wild 
areas surrounding Volcanoes National Park of Rwanda in Nyabihu District, Northern 
Province, Rwanda. Washed stem and root materials were chopped in pieces, air-dried 
and grounded into powder. Weighed 270 grams of air dried powder were cold-macerated 
in 80 % methanol for six days. Methanol solvent was evaporated using rotary evaporator 

0and oven at temperature 40-45 C. The majority of bioactive secondary metabolites were 
present in stem bark methanol extract (SBME) at higher concentration than in root bark 
methanol extract (RBME) of U. massaica. The study demonstrated that SBME showed 
higher level of antioxidant activity as compared to the root bark methanol extract in all 
the methods of analysis. RBME exhibited greater antioxidant properties (radical 
scavenging activity and ferric reducing capacity) in both techniques performed during 
this study. The results confirmed the consistency of antioxidant effects of the plant 
studied in the present project. Among extracts of U. Massaica evaluated at 
concentrations ranging 25ìg/mL-400ìg/mL, RBME demonstrated poorer maximum 
scavenging capacity against DPPH (%I of 52.195% at at400ìg/mL) comparing with 
SBME (%I of 75.366% at 400ìg/mL). The percentage inhibition of stem bark showed 
lower values than those of root barks of the studied plant. Among extracts of U. Massaica 
evaluated at concentrations ranging 25ìg/mL-400ìg/mL, SBME IC wassmallerthan 50

RBME IC , while % reducing power of SBME was bigger than that of RBME, therefore, 50

higher antioxidant activity during this study. 
This might be attributed to the fact that SBME showed higher quantity of secondary 
metabolites (Phenols, Tannins, Saponins and Flavonoids) than RBME, hence, leading to 
the increase of its higher antioxidant effects. This validly confirmed the consistency of 
antioxidant effects of Urtica massaica (Urticaceae) studied .In this investigation, only 
two-gram-negative bacteria species (Escherichia coli and Salmonella spp) and one-
gram positive bacterial species (Staphylococcus aureus) were found to be sensitive or 
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susceptible to both extracts of the evaluated plant. Others were resistant to plant extracts 
at concentrations 150, 300 and 600 mg/mL. Generally, SBME exhibited greater 
antimicrobial effects than RBME against the susceptible microbial organisms 
(Escherichia coli, Salmonella spp and Staphylococcus aureus) in Agar disc diffusion 
method. RBME showed no inhibitory effect at all test concentrations, while the SBME 
at 150 mg/mL concentration also showed no inhibitory effect, thus, Salmonella spp were 
resistant to RBME. The MIC values and MBC values of stem bark methanol extract were 
lower than those of root bark methanol extract in all sensitive tested microbial 
organisms. 
These findings indicated greater antimicrobial activities of stem bark than root bark of 
the studied plant. The stem and root extracts exhibited cytotoxic activity against brine 
shrimps and thus, supported the presence active or potent components in the plant 
extract, thus, could be regarded as promising source of antitumor compounds, because 
their LC  values are less than 1000 ìg/mL Meyer's and Clarkson's cytotoxicity criteria. 50

The brine shrimp lethality bioassay performed in this research validly confirmed the 
antioxidant and antimicrobial activities exhibited by this Rwandan medicinal plant, U. 
massaica. Hence, its stem bark might be taken into account as favourable source of new 
plant based antioxidant and microbial agents.

Keywords: Phytochemical screening, Antioxidant and Antimicrobial activies,  
Cytotoxicity, Urticamassaica stem and root barks

Antimycobacterial Activity, Cytotoxicity and Phytochemical Screening of 
Extracts of Three Kenyan Plants: Commiphora mildbraedii ENGL., Commiphora 

edulis (KLOTZSCH) ENGL. and Commiphora ellenbeckii ENGL.

François NIMBESHAHO (PAU-UI-0322)

Tuberculosis, an air-borne disease is among the ten leading deadly diseases worldwide. 
Despite the efforts of WHO and its partners to eradicate the disease, it continues to be a 
public health issue especially with the rise of multi-drug resistant tuberculosis (MDR-
TB) and extensively drug-resistant tuberculosis (XDR-TB). Among the medicinal plants 
used in the treatment of infectious diseases in Kenyan ethnomedicine are members of the 
myrrh genus including Commiphora mildbraedii Engl., Commiphora edulis (Klotzsch) 
Engl. and Commiphora ellenbeckii Engl. (Burseracea). In the search for potential new 
drug templates and alternatives from natural sources to counteract drug-resistant TB, the 
present work is aimed at phytochemical analysis and the biological screening of the 
selected plants for antimycobacterial and cytotoxicity activities.  
Plant materials including C. mildbraedii (stem and root barks), C. edulis and C. 
Ellenbeckii (stem bark and leaves) were collected from various locations in Kenya, air-
dried and grounded into coarse powder. Weighed plant samples (50-100gs) were 
extracted successively with solvents of increasing polarity- hexane, dichloromethane, 
ethyl acetate, and methanol. Aqueous extraction was carried out separately. Dried 
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extracts were tested for antimyco bacterial activity using the broth microdilution method 
against Mycobacterium smegmatis ATCC607 strain. Cytotoxicity of the extracts was 
determined using MTT based assay involving 96-well plate microdilution technique. 
Fractionation of the most active extract for GC-MS analysis was carried out using 
preparative TLC method.   
The extraction procedure yielded thirty (30) different extracts. The broth microdilution 
method showed that eleven (11) of the extracts exhibited antimycobacterial activity up to 
50 mg/mL. The methanolic extracts of C. mildbraedii stem and root barks, as well as the 
aqueous extract of C. ellenbeckii leaves, exhibited the highest bioactivities with MICs of 
0.39 mg/mL, 0.78 mg/mL and 0.78 mg/mL respectively. All the tested extracts revealed 
none to minor cytotoxicity. The ethyl acetate extract of C. edulis stem bark and aqueous 
extract of C.
ellenbeckii leaves exhibited values of CC50 (1734 ± 186.04 µg/mL and 
1509 ± 67.47µg/mL) which are more than twice that of the reference drug, rifampicin 
(528 ± 48.30µg/mL). The qualitative phytochemical screening of the active extracts 
revealed the presence of phenols, flavonoids, tannins, saponins, alkaloids, and 
terpenoids among others. Analysis of the prepTLC fractions from the most active extract 
(C. mildbraedii stem bark methanolic extract) by GC-MS technique led to the detection 
of 42 compounds identified as belonging to alkanes, xii alkenes, primary fatty alcohols, 
phenols, monoterpenoids, triterpenoids, indanone, carboxylic acids, ethers, aldehydes, 
carbonate esters and fatty acid esters. Lup-20(29)-en-3-one and oxylene were the most 
abundant compounds. With the exception of o-xylene, 1-tridecene and a-terpineol, all 
the compounds were detected for the first time in the Commiphora genus. Additionally, 
four compounds including 1H-Inden-1-one, 2,3-dihydro-; Carbonic acid, decyl 2-
ethylhexyl ester; Carbonic acid, 2-ethylhexyl octyl ester; and Heneicosyl 
heptafluorobutyrate were reported for the first time as naturally occurring metabolites.  
Findings in this work have justified the ethnomedicinal knowledge and usage of the 
selected myrrh plants by Kenyan indigenous communities to treat respiratory diseases 
especially tuberculosis. Additional information and database for further exploration of 
the rich Commiphora genus have also been provided.

Phytochemical Screening, Cytotoxicity and Antimycobacterial Activity of 
Centella asiatica L., Jatropha curcas L., and Commiphora africana (A. RICH.) 
Endl. Extracts of Medicinal Plants in Kenya Singly and in Combination with 

Rifampicin

Charity Ngina MWANGI (PAU-UI-0323)

Tuberculosis (TB) kills approximately three million people annually. Efforts to treat the 
disease have been made difficult due to the development of drug-resistant strains and co-
infection with HIV/AIDS. There is a need to develop new, inexpensive, and effective 
anti-TB drugs. This study aimed at screening three species of medicinal plants in Kenya 
for antimycobacterial activity against Mycobacterial smegmatis and their potential 
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when in combination with rifampicin. Additionally, cytotoxicity and phytochemistry of 
the plants were studied. The antimycobacterial activity was carried out using the MABA 
Assay while Checkboard Assay was used to test synergistic effects. Cytotoxicity was 
carried out using the MTT Assay on Vero cells. Phytochemical tests and TLC profiling 
were used to identify the class of compounds present in the extracts. The 
dichloromethane (DCM) and ethyl acetate extracts of Commiphora africana (stem bark) 
were the most active extracts against the M. smegmatis strain used (MIC 1.30 and 2.60 
mg/mL). Jatropha curcas (seeds) methanol extract exhibited MIC of 2.08 mg/mL while 
the hexane extract (root bark) had MIC of 8.41 mg/mL. Centella asiatica extracts 
showed no activity at 100 mg/mL. However, on a combination with rifampicin, it 
exhibited a high synergistic effect with rifampicin having a 16-fold MIC reduction. A 
combination of J. curcas (seeds) methanol extract with rifampicin had the highest 
synergetic effect against the M. smegmatis strain used (FICI 0.25).
Commiphora africana (stem bark) DCM and ethyl acetate extracts showed an additive 
effect (FICI 0.75, 0.62). Cytotoxicity studies revealed that most of the extracts had CC 
50>20 µg/mL thus considered safe. However, hexane extracts of J. curcas root bark and 
C. africana stem bark showed CC 50 <5 µg/mL thus considered toxic. Phytochemical 
screening revealed that the extracts contained alkaloids, flavonoids, terpenoids, 
coumarins, anthraquinones, phenols, saponins, sapogenins, and tannins. The study 
confirms the ethnopharmacological uses of the plants for TB indicating their potential to 
be developed into new anti-TB drugs and also as potential sources of compounds for 
novel combination therapies for anti-TB drug development.  

Keywords: Medicinal plants, Mycobacteria smegmatis, Antimycobacterial activity,
                   Cytotoxicity, Synergistic effects 
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