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ABSTRACT

Curtisia dentata is used in African traditional medicine to treat variety of infections. C. dentata leaves were col-
lected from Buffelskloof Nature Reserve, South Africa. The ethanol, chloroform, ethyl acetate and acetone ex-
tracts were evaluated for antimicrobial activity using micro dilution assay against Escherichia coli, Pseudomo-
nas aeruginosa, Mycobacterium smegmatis, Mycoplasma hominis, Candida albicans and some clinical isolates
of Moraxella catarrhalis, Proteus mirabilis and Staphylococcus aureus isolated from HIV patient. Acetone ex-
tract exhibited lowest MIC of 0.01 mg/ml against Candida albicans compared to other extracts. Besides lupeol,
betulinic acid and ursolic acid, B-sitosterol was isolated for the first time from C. dentata leaves and exhibited
antimicrobial activity with MIC values ranging from 0.20 to 6.25 mg/ml. Furthermore, the ethanol extract and
the four isolated compounds revealed microbicidal effect, with MIC index of less than 4. Ethanol extract re-
vealed the best total activity of 2400 ml/g against Mycoplasma hominis. Cytotoxicity of the isolated compounds
was further investigated against the Human embryonic kidney (HEK293) and Human hepatocellular carcinoma
(HepG2) cell lines using the MTT assay. Ursolic acid exhibited the lowest LDs, of 122.4 pg/ml against HEK293
cell line while lupeol exhibited LDs,0f 278.8 and 289.4 pg/ml against HEK293 and HepG2 respectively. Lupeol
exhibited low selectivity index. Ethyl acetate and acetone extracts were further investigated for antioxidant activ-
ity against 2,2-diphenyl-1-picrylhydrazyl (DPPH). The acetone extract exhibited potent inhibition of DPPH
compared to ethyl acetate extract. The findings of the current work validate the use of the plant species in the
treatment of various human infections.

Keywords: Curtisia dentata, B-sitosterol, ethnomedicine, cytotoxicity, antioxidant, antimicrobial

INTRODUCTION threat to general health care facilities, espe-
cially in poorer countries with little or im-
proper medical facilities and resources (Ma-
rasini et al., 2015; Chovanova et al., 2013;

Microbial resistance to common antibiot-
ics is becoming a norm and an enormous
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Vigneshwari et al., 2014). The situation is
worsened by increase in HIV-AIDS infec-
tions, tuberculosis and the defaulting patients
in hospitals. Although medicinal plants
serves as an alternative medicine to most ru-
ral communities, mode of action and their
general safety remains unknown. Although
pharmacological testing and research on nat-
ural products represent a major strategy for
discovering and developing new drugs (Pri-
yadharshini and Sujatha, 2013; Nasri and
Shirizad, 2013), the cytotoxicity of major
plant derived indigenous products used in
most remote areas remains a challenge and
risk to health of many rural people. The free
radicals are generated by exogenous reac-
tions and respiration in the human body. The
reactive oxygen species (ROS) play a role in
the development of various devastating ail-
ments which includes cancer, arthritis, asth-
ma, dementia, mongolism, carcinoma and
others (Narayanaswamy and Balakrishnan,
2011). However, some plant extracts and
other plant derived materials and products
have been implicated in quenching of those
free radicals, thereby delaying or curing
some illnesses (Mongalo et al., 2015; Mosa
etal., 2011).

Generally Curtisia species are woody,
leathery simple leaves with revolute margins,
opposite phyllotaxy, lacking stipules, her-
maphroditic flowers, inferior ovary and pos-
sess copious endosperm (Yembaturova et al.,
2009). Curtisia dentata is traditionally used
in South African traditional medicine to treat
stomach ache, diarrhoea, sexually transmit-
ted infections, aphrodisiac, as blood purifier
and as a purgative (Cunningham, 1988;
Hutchings et al., 1996). Geographically, the
species is restricted to Southern Africa,
mostly long the southern and eastern coasts
of South Africa and extends into eastern
Zimbabwe, Mozambique and Swaziland
(Yembaturova et al., 2009). Besides being
threatened by bark harvesting for the medic-
inal plant trade (Ndawonde, 2006), the
leaves of the species have been recently
found to contain important pentacyclic
triterpene compounds such as betulinic acid,

ursolic acid, 2a-hydroxyursolic acid and lu-
peol (Fadipe et al., 2014; Shai et al., 2008a).

Besides exhibiting lipid peroxidase and
ferric oxide activity, the hydro-alcoholic ex-
tract of the stem bark exhibited moderate
free radical scavenging activity against both
ABTS and DPPH (Oyedemi et al., 2012).
The current paper is aimed at investigating
the antimicrobial activity of various leaves
extracts of Curtisia dentata and the isolated
compounds, including B-sitosterol which was
isolated for the first time, against opportunis-
tic organisms, mostly isolated from HIV-
AIDS patient. The paper further explores the
cytotoxity properties against human cell
lines and the free radical scavenging activity
of the plant species against a known stable
free radical.

MATERIALS AND METHODS

Collection and storage of plant materials

Curtisia dentata leaves were collected
from the Buffelskloof Nature Reserve situat-
ed in Mpumalanga Province, South Africa.
The plant was authenticated and identified
by Mr John Burrows, Botanist and Reserve
Manager, Buffelskloof Private Nature Re-
serve and a voucher (specimen No:
B.C.Turpin-2062) has been deposited in the
Herbarium of the Buffelskloof Private Na-
ture Reserve. The leaves were then washed
with distilled water, dried on a laboratory
bench for five weeks and ground into thin
powder (2 mm mesh) using Scientec Ham-
mer Mill, Germany. Powders were kept in
plastic bottles at room temperature until re-
quired.

Chemicals and reagents

Acetone, chloroform, ethyl acetate, etha-
nol (all were AR grade from Merck, South
Africa), DPPH, (Sigma, Germany), Muller
Hinton broth, Muller Hinton agar (Oxoid)
ADC Middlebrook supplement, Middlebrook
7H9 broth (Fluka), glycerol, Iodo-nitro-
terazolium chloride (Fluka), Mycoplasma
agar, Mycoplasma broth, Yeast malt broth
and Yeast Malt agar (Oxoid).
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Extractions

About 10 g of the ground leaves were ex-
tracted with 40 ml acetone, ethanol, chloro-
form and ethyl acetate three times separately
using a sonicator at 15 °C. The extracts were
then filtered through Whatman’s No.1 paper
and then concentrated using Buchi Rotary
evaporator. The residues were then weighed
and kept in a refrigerator until needed.

Antimicrobial activity

Minimum Inhibitory concentrations (MIC)
assay

The micro plate broth dilution assay was
used to assess the minimal inhibitory con-
centration (Eloff, 1998) with slight modifica-
tion. The 12 hour old culture was diluted
1:100 with freshly prepared Muller-Hinton
broth. About 100 pl of extracts (50 mg/ml in
5 % respective original solvent) were added
to multi well plate containing 100 pl of
freshly prepared broth and serially diluted.
Plates were then incubated over night at
37 °C. About 40 pl of 2 mg/ml freshly pre-
pared iodo-nitro-tetrazolium chloride were
added to each well and incubated for 1 hour
at the same temperature. For M. hominis,
Mycoplama CMO0403 broth (Oxoid) was
supplemented with mycoplasma supplement
G, while M. smegmatis was grown on Mid-
dlebrook 7H9 broth (Fluka) supplemented
with glycerol and ADC middlebrook growth
supplement with an incubation time of 48
hrs. C. albicans was maintained on Yeast
malt agar, grown on yeast malt broth and
similar procedure was used as in bacterial
strains and the plates were incubated for 12
hrs. The MIC was defined as the lowest con-
centration of the extract to inhibit bacterial
growth.

Bactericidal/Fungicidal Concentrations
(MBC/MFC), total activity and MIC index
Shortly, a loopful of the microorganism
in the wells showing little or no growth in
the MIC assay were selected and sub-
cultured on the petri plates containing an
agar for different microbes. The MBC or

MFC were defined as the lowest concentra-
tion that showed no bacterial or fungal
growth in the subcultures (N'guessan et al.,
2007). To compare the activity of various
plant extracts, the total activity in mL/g was
calculated by dividing the total mass in mg
extracted from 1 g of the plant material by
the MIC value in mg/ml (Eloff, 2000), while
the MIC index was calculated by dividing
the MBC in mg/ml with the MIC exhibited
by the same extract in mg/ml (Fernandez et
al., 2012). The MIC index of < 4 was defined
as exhibiting bactericidal/fungicidal effect,
>4 as bacteriostatic effect while > 16 as in-
effective (Stefanovic and Comic, 2011; Oke-
leye et al., 2013).

Antioxidant activity

DPPH free radical scavenging activity
DPPH scavenging activity of the metha-
nol extract of the plant was carried out ac-
cording to method previously described
(Opoku et al., 2002). Decolourisation of
DPPH (purple) upon addition of the extract
indicated radical scavenging activity and this
was measured after 30-60 min at 517 nm.
Percentage of inhibition was calculated as
% Scavenging Inhibition = [1-A/A] X 100,
and the results were reported as mean = SE
(n=73).

Isolation of 3-sitosterol from Curtisia
dentata leaves

Dried clean ethanol extract (8 g) was
subjected to column chromatograph (40.5 X
530.5 mm) using silica gel 60(180 g, 0.04 -
0.063 mm; 230-400 mesh) supplied by
Merck (Darmstadt, Germany). The clean
ethanol extracts were chromatographed using
gradient elution of hexane-ethyl acetate in a
10 % increase and collecting 80 mL frac-
tions. Twenty-five (25) fractions were col-
lected and monitored based on their TLC
(F254-Merck, Whitehouse Station, NJ, USA)
by visualization was achieved by UV light
(254 nm) and spray with 20% H,SO4 in
MeOH followed by heating in the oven
(105 °C ). Compound I (89.34 mg) obtained
from fractions 7-11 as single spot. The com-
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pounds 2, 3 and 4 were isolated and reported
before (Fadipe et al., 2014).

Spetroscopic analysis

Infra-red (IR)

The infra-Red (IR) spectroscopy deter-
mination was carried out using Perkin Elmer
Spectrum 100 FTIR spectrometer.

Nuclear magnetic resonance (NMR)

'H, ”C NMR and all 2D spectra were
recorded on a Bruker Avance instrument op-
erating at 400 MHz, Chemical shifts are re-
ported as & values (ppm) relative to an inter-
nal standard of tetramethylsilane (TMS) or to
the solvent line of CDCI3 (°H = 7.26
ppm, °C=177.16 ppm).

High-resolution-mass spectroscopy (HR-MS)

High-resolution mass data were obtained
using a Bruker micro TOF-Q II ESI instru-
ment operating at ambient temperature.

Melting point (mp)

Melting points of the compounds were
determined on a Stuart Scientific SMP3 ap-
paratus.

Compoundl

IR (cm-1): 3377.8 (OH group), 2921.4
(aliphatic C-H), 1645.7 (olefinic carbon at
[C-5]), 1382.1 (geminal dimethyl group).
1H-NMR (CDCI3) 6 (ppm) 3.2 (1H, m, H-3),
5.1(1H, t, H-6), 0.8 (3H, s, Me-18), 1.6 (3H,
s, Me-19), 1.2 (3H, d, J =6.5 Hz,Me-21),
1.06 (3H, d, J =6.7 Hz, Me-26), 0.9 (3H, d, J
=6.7 Hz,Me-27), 1.1 (3H, t, J=7.4 Hz, Me-
29).13C-NMR (CDCIl3) & (ppm) 38.85 (C-
1), 31.19 (C-2), 79.1 (C-3), 41.7 (C-4), 124.5
(C-5),121.8 (C-6), 32.7 (C-7), 33.4 (C-8),
47.7 (C-9), 37.2 (C-10), 23.78 (C-11), 39.7
(C-12), 46.9 (C-13), 59.1 (C-14), 26.6 (C-
15), 28.1(C-16), 55.2 (C-17), 15.7 (C-18),
17.9 (C-19), 38.6 (C-20), 17.4(C-21), 34.8
(C-22), 27.34 (C-23), 47.3 (C-24), 29.7 (C-
25), 18.4(C-26), 21.5 (C-27), 26.2 (C-28),
16.8 (C-29).

Cytotoxicity studies

Shortly, the cytotoxicity studies were
carried out using MTT Cell Proliferation As-
say as described by Mosman (1983). The
Human embryonic kidney (HEK293) and
Human hepatocellular carcinoma (HepG2)
cells were all grown to confluences in 25
cm’ flasks. This was then trypsinized and
plated into 96 well plates at specific seeding
densities (5x104 cells per well). Cells were
incubated overnight at 37 °C. Medium was
then removed and fresh medium (MEM +
Glutmax + antibiotics) was added. Isolated
compounds (50-300 pg/ml) were then added
in triplicate and incubated for 4 h. Antibiot-
ics used were 100 pg/ml of both pencicllin G
and streptomycin. Thereafter medium was
removed and replaced by complete medium
(MEM + Glutmax + antibiotics + 10% Fetal
bovine serum). After 48 h cells were subject-
ed to the MTT assay and the results for dif-
ferent concentrations were reported as
mean+SE, using Microplate reader (Meter
tech. £ 960, USA) at 570 nm. The wells with
cells only were used as control. The percent-
ages of inhibition were then calculated using

Percentage cell inhibition =

100 -Abs (Sample) / Abs (Control) x 100
(Sreejaya and Santhy, 2013), while the 1Csg
were obtained from the logarithmic curve of
% inhibition v/s concentrations of the isolat-
ed compounds. The Selectivity index was
calculated as follows: SI=LDsy in mg/ml/
MIC in mg/ml (Bagla et al., 2014).

RESULTS AND DISCUSSION

Antimicrobial activity

The microbial resistance of various
strains against common antibiotics, especial-
ly in developing countries, has resulted in
tremendous selective pressure on antibiotics.
These have prompted the need to investigate
the antimicrobial potential of traditional me-
dicinal plants against pathogenic strains of
both bacterial and fungal strains. A variety of
extracts, essential oils and compounds from
South African medicinal plants have been
investigated for antimicrobial activity against
variety of etiologic agents of devastating
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human infections (Buwa and Van Staden,
2006 ; Tshikalange et al., 2008; van Vuuren,
2008; Mulaudzi et al., 2015) with the inten-
tion of finding new and alternative medi-
cines.

The antimicrobial properties of Curtisia
dentata leaf extracts and isolated compounds
are presented in Table 1. The acetone extract
exhibited lowest MIC of 0.01 mg/ml against
Candida albicans compared to other extracts
while ethanol and chloroform extracts exhib-
ited MIC of 0.10 mg/ml against Mycoplasma
hominis. Contrarily, Shai et al. (2009), re-
ported MIC values of leaves and stem bark
acetone extracts of 0.11 and 0.61 mg/ml re-
spectively. Recently, Nielsen et al. (2012),
reported the MIC values of the methanol ex-
tracts of the stem bark of 156.25 pg/ml
against [-lactamase Escherichia coli, ampi-
cillin-resitant Klebsiella pneumoniae, chlo-
ramphenicol resistant Citrobacter, methi-
cilin-resistant Staphylococcus aureus
(MRSA) and carbennicillin-resistant Pseu-
domonas aeruginosa (CRCF), while the
leaves exhibited MIC values of 78.12 and
625 pg/ml against MRSA and CRCF respec-
tively. Although these results are not compa-
rable to the data presented in the current pa-
per due to differences in type and origin of
the microbial strains used and other envi-
ronmental conditions, including collection
times, they may well suggest that most of the
biological active secondary metabolites may
be embedded into the leaves than the stem
bark.

The ethyl acetate and ethanol extracts ex-
hibited potent MBC of 0.20 against Myco-
plasma hominis while chloroform extract ex-
hibited similar MBC against C. albicans.
According to Chitemerere and Mukangan-
yama (2011), MIC wvalues of 0.06 to
0.5 mg/ml are referred to as potent when us-
ing similar method as the one in our study.
Earlier, the diethyl ether extract exhibited
moderate MIC of 3.13 mg/ml against Pro-
teus mirabilis (Fadipe et al., 2014, 2015).
Betulinic acid revealed most potent antimi-
crobial activity compared to other isolated
compounds. In other studies, betulinic acid

isolated from different plants was found to
possess variety of biological activity, includ-
ing anti-HIV, anti-inflammatory, anti-
malarial, anti-feedant, anti-parasitic, catalytic
activity of Topo II, anticancer and actino-
ciceptive activity (Theo et al, 2009,
Moghaddam et al., 2012).

Interestingly, the organic extracts from
C. dentata revealed most potent MIC values
against common pathogenic sexually trans-
mitted infecting organisms and those isolated
from HIV patient in our current study. These
results in a way, validates the use of the plant
species in the treatment of such infections.
Besides being recognised as the genital and
neonatal pathogen, M. hominis may inhabit
the immune systems of both immune-
compromised and immune-competent indi-
viduals, resulting in serious extra-genital in-
fections such as pneumonia, mediastinitis,
pericarditis, endocarditis, osteitis, arthritis
and wound infections (Pascual et al., 2010).
Moreover it may cohabit with other organ-
isms which may include C. albicans which
causes vaginitis (Njunda et al., 2011). Be-
sides exhibiting bactericidal/fungicidal activ-
ity, the ethanol extract exhibited the best to-
tal activity of 2400 mL/g, suggesting that
one gram may be diluted with 2400 ml of a
solvent and still inhibit the growth of the or-
ganism. Interestingly, bactericidal antibiotics
are recommended in the treatment of severe-
ly il and immunosuppressed patients
(Nemeth et al., 2015). Although the results
obtained in the current work validates the
use of the plant in the treatment of variety of
infections, the mode of action of these ex-
tracts and some isolated compounds remains
unknown. Although both the extracts and
isolated compounds exhibited potent antimi-
crobial activity against Candida albicans and
Mycoplasma hominis, which are implicated
as causative agents of sexually transmitted
infections (STIs), there is a need to explore
the biological activity of the plant species
against other organisms belonging to the
similar sphere like Neisseria gonorrhoea,
Trichomonas vaginalis and other organisms
causing several related infections.
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Table 1: Antimicrobial activity of Curtisia dentata leaf extracts and isolated compounds

Plant extracts Control Isolated compounds
Microorganisms Acetone Ethanol Chloroform aEgt‘ztle Strseu;:tpohr:%(:in Betul::ic 4% ursolic acid Lupeol B-sitosterol

MIC (mg/ml)

E. coli 3.13 6.25 6.25 3.13 0.04 1.25 2.50 3.13 3.13
P. aeruginosa 0.78 0.78 0.78 1.57 0.04 0.78 0.30 6.25 3.13
P. mirabilis 6.25 6.25 6.25 3.13 0.02 0.78 0.08 3.13 1.25
M. catarrhalis 3.13 6.25 1.57 3.13 0.08 0.20 1.25 3.13 1.25
M. smegmatis 6.25 412 »12.5 3.13 0.08 0.20 0.30 6.25 6.25
S. aureus 1.57 3.13 3.13 1.57 0.01 0.06 0.63 0.20 0.20
M. hominis 0.65 0.10 0.10 0.20 0.04 0.01 0.05 0.39 0.20
C. albicans 0.01 417 0.05 0.05 ND 0.008 0.18 0.94 0.50
MBC/MFC (mg/ml)

E. coli 6.25 417 6.25 417 0.04 2.08 1.25 417 417
P. aeruginosa 1.90 1.30 6.25 6.25 0.08 1.56 1.56 6.25 1.25
P. mirabilis »12.5 5.21 »12.5 6.25 0.20 0.10 0.10 6.25 0.78
M. catarrhalis »12.5 412 1.57 »12.5 0.06 0.78 1.25 3.13 0.78
M. smegmatis »12.5 1.30 »12.5 »12.5 0.08 0.20 1.57 6.25 6.25
S. aureus 3.13 6.25 417 6.25 0.01 0.78 1.25 0.20 0.10
M. hominis 0.65 0.20 20 0.20 0.04 0.20 0.05 6.25 0.10
C. albicans 0.05 3.13 0.20 0.20 ND 0.02 1.56 3.75 0.10

Key: MIC- Minimum inhibitory concentration, MBC/MFC- minimum bactericidal/fungicidal concentration. Values shown in bold have revealed noteworthy activity. NC- Not calculated.
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Table 1 (cont.): Antimicrobial activity of Curtisia dentata leaf extracts and isolated compounds

Plant extracts Control Isolated compounds

Microorganisms Acetone Ethanol Chloroform aEgt‘ztle Strseu;:tpohr:%(:in Be;z:;nic Ursolic acid Lupeol B-sitosterol
MIC Index
E. coli 2.0 0.70 1.0 1.3 1.0 1.70 0.50 1.3 1.3
P. aeruginosa 2.4 1.67 8.0 4.0 2.0 2.0 5.2 1.0 0.4
P. mirabilis NC 0.8 NC 2.0 10 0.5 1.3 2.0 0.6
M. catarrhalis NC 0.70 1.0 NC 0.8 4.0 1.0 1.0 0.6
M. smegmatis NC 0.3 NC NC 1.0 1.0 5.2 1.0 1.0
S. aureus 20 20 0.5 4.0 1.0 13 20 1.0 0.5
M. hominis 1.0 2.0 20 1.0 1.0 20 1.0 16.0 0.5
C. albicans 5.0 0.8 4.0 20 NC 25 9.0 4.0 0.2
Total activity (mL/g)
E. coli 33 38 11 35
P. aeruginosa 133 308 90 70
P. mirabilis 17 38 11 35
M. catarrhalis 33 58 45 35
M. smegmatis 17 185 NC 35
S. aureus 66 77 22 70
M. hominis 160 2400 700 550
C. albicans 2080 58 1400 2200

Key: MIC- Minimum inhibitory concentration, MBC/MFC- minimum bactericidal/fungicidal concentration. Values shown in bold have revealed noteworthy activity. NC- Not calculated.
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Cytotoxicity studies

According to Doughari et al. (2011), the
rigorous toxicity studies of C. dentata needs
to be carried out to enable identification of
new biologically active compounds and cau-
tions to be issued on dangerous practices or
toxicity effects, if any, as the species is ex-
tensively used in the treatment various hu-
man infections. The results for the cytotoxi-
city investigations are shown below (Table
2) and suggest that the isolated compounds
inhibit the growth of selected human cells in
a dose dependent manner. Earlier, the ace-
tone and dichloromethane extracts of C. den-
tata reportedly exhibited LCsy of 0.007 and
0.024 pg/ml respectively in an MTT assay
against Monkey kidney cells (Shai et al.,
2008b). The higher LDsy implies that it
would take a large quantity of the extract to
cause a toxic response, while small LDsg
values are highly toxic and could be danger-
ous (Okeleye et al., 2013). In our current
study, both betulinic acid and B-sitosterol
exhibited LDsy of >300 pg/ml against the
selected cell lines, suggesting that the com-
pounds are less toxic. Ursolic acid exhibited
the lowest LDsg of 122.4 pg/ml against HEK
293 cell line while lupeol exhibited LDsy of
278.8 and 289.4 4 pg/ml against HEK 293
and Hep G2 respectively. However, accord-
ing to Sahranavard et al. (2009), the isolated
compounds are referred to as toxic when ex-
hibiting LDsy of about 100 pg/ml or less.
Some isolated compounds and plant extracts
from plant materials reportedly exhibited
very low ICsg, hence toxic (Mthethwa et al.,
2014; Behzad et al., 2014; Tiwary et al.,
2015).

The B-sitosterol and betulinic acid re-
vealed percentage inhibition of 25.0 to 41.
30 %. According to El-Sharkawy et al.
(2013), the percentage of inhibition ranging
from 25 to 50 is referred to as normal. Else-
where, B-sitosterol exhibited LD50 of 21.9
and 21.6 against normal (HFB4) and cancer
(MCF7) cells respectively (Singab et al.,
2012). Generally, the isolated compounds
are less toxic hence relevant to use in phar-
macological setups.

Selectivity index

The selectivity index (SI) of ursolic acid
and lupeol against HEK 293 and HepG2 are
reported in Table 3. SI indicates the cytotox-
ic selectivity or safety of the crude extract or
isolated compound against the selected cell
lines (Machana et al., 2011). The compounds
exhibited low selectivity index values, indi-
cating the similar cytotoxicity and antimi-
crobial activity. According to Makhafola et
al. (2014), the in-vitro toxicity does not
equate to in vivo toxicity because of differ-
ence in physiological microenvironment in
live animal and tissue culture. Moreover,
other factors relating to chemical kinetics
which may include absorption, biotransfor-
mation, distribution and excretion, which in-
fluence the exposure at the level of target
cells in vivo, cannot be adequately simulated
in vitro.

Antioxidant activity

The results for the antioxidant activity of
both acetone and ethyl acetate are shown in
Table 4. The acetone extract exhibited better
inhibition of DPPH than ethyl acetate ex-
tract, while ascorbic acid completely inhibits
DPPH at lower concentrations. Acetone ex-
tract inhibits DPPH at a comparable state at
0.08 mg/100 ml. According to Mongalo et al.
(2012), the extract is a good inhibitor of
DPPH if it gives inhibition of about 75 % at
0.75 mg/100ml, suggesting that the acetone
extract of the plant species in the current
study exhibited moderate free radical scav-
enging activity while ethyl acetate was rela-
tively poor.

However, there is a need to explore the
antioxidant properties of the extracts against
other forms of radicals. The antioxidant ac-
tivity may be of greater important in prevent-
ing oxidative stress which may be involved
in many fatal infections and diseases.
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Table 2: Cytotoxicity studies of the isolated compounds from Curtisia dentata leaves

) Ursolic acid Betulinic acid Lupeol B-Sitosterol
Concentrations
HEK 293 Hep G2 HEK 293 Hep G2 HEK 293 Hep G2 HEK 293 Hep G2
Control A 0.92 +0.02 0.68 + 0.01
50 pg/ml 0.60 = 0.01 0.60 + 0.01 0.82 £ 0.01 0.67 £0.02 0.83 £0.02 0.66 +0.11 0.92+0.2 0.66 + 0.02
% inhibition 34.78 11.76 10.87 1.47 9.78 2.94 0.00 2.94
100 pg/ml 0.49 +0.02 0.51 £ 0.01 0.82 £ 0.01 0.67 £ 0.02 0.75+0.03 0.66 + 0.02 0.90 + 0.01 0.65 £ 0.01
% inhibition 46.74 25.0 10.87 1.47 18.48 2.94 217 4.41
150 pug/ml 0.41 +£0.02 0.51 £ 0.01 0.76 £ 0.02 0.67 £0.02 0.68 £ 0.02 0.60 + 0.01 0.84+£0.0 0.61 +£0.01
% inhibition 55.43 25.0 17.39 1.47 26.09 11.76 8.70 10.29
200 pg/ml 0.38 £0.02 0.43+£0.03 0.76 £ 0.02 0.60 £ 0.02 0.59 £ 0.02 0.58 +£0.03 0.80 £ 0.02 0.60 £ 0.02
% inhibition 58.70 36.76 17.39 11.76 35.87 14.71 13.04 11.76
250 pg/ml 0.36 + 0.01 0.41 £ 0.01 0.67 £ 0.04 0.56 + 0.02 0.51 £ 0.01 0.49 +0.02 0.64 £ 0.02 0.53 £ 0.02
% inhibition 60.87 39.71 27.17 17.65 44.57 27.94 30.43 22.06
300 ug/ml 0.33£0.02 0.36 + 0.01 0.60 £ 0.01 0.51+£0.02 0.43 £ 0.06 0.33+0.5 0.54 £0.1 0.43 £0.06
% inhibition 64.13 47.06 34.78 25.0 53.26 51.47 41.30 36.76
LDso pug/ml 122.4 »300 »300 »300 278.8 289.4 »300 »300
Results were recorded as mean + SE (n=3). ND, not determined, NC- not calculated
Table 3: Selectivity index of isolated compounds in mg/ml
Compounds Microorganims
(cell line) LDs, in mg/mi E.coli | P.aeruginosa | P. mirabilis | M. catarrhalis | M. smegmatis | S.aureus |M. homonis |C. albicans
Ursolic acid
(HEK 293) 0.12 0.48 0.40 1.50 0.10 0.40 0.20 2.40 0.67
:_:2}393) 0.28 0.09 0.04 0.09 0.09 0.04 1.40 0.72 0.30
Lupeol
(ngGZ) 0.29 0.09 0.05 0.09 0.09 0.05 1.45 0.74 0.31
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Table 4: Antioxidant activity of extracts from Curtisia dentata leaves

Concentrations | Ethyl acetate Acetone Ascorbic
(mg/100 ml) extract extract acid
0.08 26+0.22 12.5+0.90 14.6 £ 2.32
0.25 8.4 +£0.08 18.9+1.60 38.2+2.06
0.50 11.6 £3.40 28.3£0.52 96.2 + 2.01
0.60 14.0£2.22 414 +210 100 £ 0.0
0.75 14.4 £ 0.08 44.8 £ 0.42 100 £ 0.0
1.0 18.8 £ 2.11 56.3 + 3.11 100 £ 0.0
2.0 29.7 + 3.20 64.1+0.70 100 £ 0.0
3.0 33.9+2.76 86.3 +2.30 100 £ 0.0
4.0 41.7 £0.80 100 £ 0.00 100 £ 0.0
5.0 48.3+0.40 100 + 0.00 100 £ 0.0

Isolated compounds

The newly isolated compound (1) was
isolated and identified as B-Sitosterol (NMR
data not shown), while the other three com-
pounds (2, 3 and 4) were identified earlier
(Fadipe et al., 2014) (Figure 1).

CONCLUSIONS

Curtisia dentata leaves extracts exhibited
good antimicrobial activity against the se-
lected microbial strains. The activity exhibit-
ed by ethanol extract further resulted in the
isolation of compounds such as lupeol, betu-
linic acid ursolic acid and the newly isolated
compound known as f-sitosterol which also
exhibited potent antimicrobial activity. The
isolated compounds were less toxic to HepG
and HEK 293 cell lines. The acetone extract
exhibited better DPPH free radical scaveng-
ing activity compared to the ethyl acetate ex-
tract. However, there is a need to explore the
antioxidant activity of these extracts using
other assays. The current study validates the
use of the plant species in the treatment of
various human infections, including sexually
transmitted infections. However, there is still
a need to investigate the antimicrobial activi-
ty of these extracts against other pathogenic
organisms.

aH

HO

1)

213)

(4)

Figure 1: Isolated compounds: (1) B-Sitosterol,
(2) Lupeol, (3) R=CHj3;, Betulinic acid - R=COOH,
(4) Ursolic acid
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Future studies

We are currently assessing the anti-
mycobacterial activity of the isolated com-
pounds individually and in combination. We
also need to explore the antimicrobial effect
of the aqueous extracts of the plant species
against pathogenic human strains. We are al-
so investigating the phyto-chemistry of the
acetone extract as it revealed activity against
selected microbes.
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