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ABSTRACT ARTICLE HISTORY
Phytochemical analysis of the dichloromethane-methanol (1:1) Received 3 September
extract from Sclerocarya birrea inner bark led to the identification 2024

of three compounds: a novel glycoside, 3a-sorbithoxyglucose (1), Accepted 19 June 2025
and two known compounds, retusasterol (2) and (-sitosterol-3-O KEYWORDS
-D-glycoside (3), isolated for the first time from this plant. Structural Sclerocarya birrea; novel
elucidation via NMR confirmed their identities. Cytotoxicity studies compound; antibacterial
against MCF7 breast cancer and DU145, PC3, LNCaP prostate can- assay; breast cancer;
cer cell lines revealed that compounds 1 and 2 lacked inhibitory prostate cancer

effects on cell proliferation, while retusasterol exhibited cytotoxicity

with CCq, values of 38ug/mL (DU145), 40 ug/mL (PC3), and 32pug/

mL (LNCaP). However, further analysis indicated that retusasterol

promoted tumour cell proliferation. Antimicrobial screening of

3a-sorbithoxyglucose against Bacillus subtilis, Enterococcus faecalis,

Staphylococcus epidermidis, Staphylococcus aureus, Mycobacterium

smegmatis, Enterobacter cloacae, Proteus vulgaris, Klebsiella oxytoca,

Klebsiella pneumoniae, Proteus mirabilis, Escherichia coli, and

Pseudomonas aeruginosa revealed MIC values of 15.625-250ug/mL,

suggesting potential as an antimicrobial agent compared to stan-

dard antibiotics.
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1. Introduction

Natural products derived from plants, animals, and microorganisms have played a
crucial role in drug discovery, contributing bioactive compounds that serve as the
foundation for nearly half of all modern medications, including antibiotics, anticancer
agents, and anti-inflammatory drugs. The remarkable chemical diversity and potent
biological activities of these natural compounds make them indispensable in address-
ing global health challenges, such as infectious diseases, cancer, and chronic condi-
tions. Among natural resources, medicinal plants are particularly significant due to
their historical role in traditional healing and their continued relevance in pharma-
ceutical research. One such plant is Sclerocarya birrea (A. Rich) Hochst. subspecies
caffra, commonly known as Marula. This deciduous tree, native to sub-Saharan Africa,
is both culturally and scientifically valuable. S. birrea belongs to the Anacardiaceae
family, which includes other economically and medicinally important plants such as
mango (Mangifera indica), cashew (Anacardium occidentale), and pistachio (Pistacia
vera) (Mariod et al. 2019). The major constituents of S. birrea are phenolic compounds,
with phytochemical profiling revealing high concentrations of flavonoids and flavonoid
glycosides in methanolic leaf extracts (Russo et al. 2013; 2018). Tannins are predom-
inantly found in the bark and root extracts, while the fruit contains flavonoids, cou-
marins, tannins, phytosterols, and triterpenoids (Russo et al. 2013; 2018; Daniel et al.
2022). These compounds exhibit a wide range of biological activities, including free
radical scavenging, antiallergic, antibacterial, antidiabetic, and anti-inflammatory prop-
erties. Notably, procyanidin, isolated from the bark, has demonstrated antidiarrheal
activity (Galvez et al. 1993). Detailed phytochemical analysis of the leaves has identified
several bioactive compounds, including quercetin 3-O--D-(6"-galloyl)glucopyranoside,
quercetin 3-O-B-D-(6"-galloyl)galactopyranoside, quercetin 3-O-B-D-glucopyranoside,
quercetin 3-O-a-L-rhamnopyranoside, kaempferol 3-O-B-D-(6"-galloyl)glucopyranoside,
myricetin 3-O-a-L-rhamnopyranoside, kaempferol 3-O-a-L-rhamnopyranoside, gallic
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acid, (-)-epicatechin 3-O-galloyl ester, and (—)-epigallocatechin 3-O-galloyl ester (Braca
et al. 2003). GC-MS analysis of the plant’s volatile compounds has revealed the highest
concentrations of 9-octadecenoic acid, ethyl linoleate, pentasiloxane, carbonic acid,
and silane (Njume et al. 2011).

Beyond its phytochemical richness, S. birrea is highly valued in African ethnomed-
icine, where its bark, leaves, and roots have been used to treat ailments such as
malaria, fevers, dysentery, diarrhoea, ulcers, headaches, stomach disorders, hyperten-
sion, diabetes mellitus, and inflammatory conditions (Eloff 2001; Ojewole et al. 2010;
Kpoviessi et al. 2011; Njume et al. 2011; Dabai et al. 2012; Tanih and Ndip 2012;
Manzo et al. 2017; Mariod et al. 2019; Adjou et al. 2021; Ghosh et al. 2021; Naidoo
et al. 2021). These traditional applications have driven scientific interest in its phar-
macological potential, particularly in antibacterial and cytotoxicity studies. Despite its
extensive ethnomedicinal use, limited studies have explored the plant’s bioactive
constituents in-depth. A literature review of published ethnopharmacological data on
S. birrea is summarised in Table S1. In this study, we report the isolation and charac-
terisation of a novel glycoside compound 1, retusasterol, and f-sitosterol-3-O
-D-glycoside from the inner bark of S. birrea. Additionally, we evaluate the in vitro
cytotoxicity of compound 1 and retusasterol against breast cancer (MCF-7) and pros-
tate cancer cell lines (DU145, PC3, and LNCaP). Biological assays revealed notable
antibacterial activity, further supporting the plant’s ethnomedicinal significance. By
integrating ethnopharmacological knowledge with natural product chemistry, this
study highlights S. birrea’s therapeutic potential and underscores its value as a source
of bioactive compounds for pharmaceutical development.

2. Results and discussion
2.1. Structure elucidation of the isolated compounds

The inner bark of Sclerocarya birrea was extracted using a 1:1 mixture of dichloro-
methane and methanol (DCM/MeOH). This extract was then subjected to column
chromatography (CC), where a gradient of solvents was used, starting with 100%
hexane, followed by increasing proportions of ethyl acetate in hexane, 100% ethyl
acetate, then a mixture of ethyl acetate and methanol, and finally 100% methanol.
This process led to the isolation of two distinct compounds: retusasterol (2) and
B-sitosterol-3-O-D-glycoside (3) (Figure S14). Fractions collected from these were mixed
and subjected to column chromatography, using 100% chloroform, chloroform: meth-
anol (95:5) to 100% methanol, leading to 3a-sorbithoxyglucose (1). This compound
(222 mg with melting point 187-191°C) was isolated as a dark red oil using chloro-
form/methanol (55:45) as a mobile phase. However, the compound gradually precip-
itated into a shiny, faint pink solid, which was collected from vials MPSB109-114 and
subjected to structural analysis. The unusual elution of the disaccharide may have
been facilitated by the formation of a ternary mixture, possibly due to trace water
in the methanol or silica gel, which enabled the sugar’s displacement and subsequent
precipitation. The UPLC-QTOFMS obtained using Waters ACQUITY UPLC SYNAPT G2
showed the pseudo molecular ion peak [M+H]* at m/z 361.1353. The FTIR spectrum
of compound 1 exhibited O-H groups at 3559cm™ for free hydroxyl CH,-OH stretch,
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O-H stretch at 3320cm™', and aliphatic CH-groups at 2938 and 2913cm™". A sharp
C-O peak was also observed at 1344cm~". The '"H NMR (500 MHz, D,0) spectrum
exhibited signals of oxymethine suggesting that our compound is sugar. Characteristic
peaks were observed in the H spectrum. The peak at &,, 5.28 (1H, d, J=3.9Hz, H-1),
was attributed to the anomeric proton of sugars. Peaks at 6, 3.72 (1H, d, J=3.3Hz,
H-2), 6, 4.09 (1H, d, /=8.9Hz, H-4), §, 3.76 (1H, ddd, J=8.4, 6.1, 3.8Hz, H-5) were
attributed to oxymethynes protons H-2, H-4 and H-5 of our first sugar moiety and a
broad peak at 6, 3.67-3.71 (2H, m, H-6) was assigned to the methylene proton H-6
of our sugar moiety (Noufal 2015; Mailafiya et al. 2020).

A doublet at 5.29 ppm with a small coupling constant (J=3.9Hz) suggests that
the anomeric proton of the sugar, linked via a glycosidic bond, adopts an a-orientation.
Moreover, the weak coupling constant J (H-1, H-2) indicates that protons H-1 and
H-2 are relatively far from each other, resulting in a weaker spin-spin interaction.
This suggests that H-2 adopts an axial position, as its coupling constant (J=3.3Hz)
is similar to that of H-1 (J=3.9Hz), which is in the equatorial position. On the same
spectrum, peaks were observed at 6, 3.54 (2H, d, J=8.8Hz, H-1'), 3.43 (1H, dd,
J=3.8, 10.0Hz, H-2'), 3.92 (1H, t, J=8.6Hz, H-3"), 3.63 (1H, t, J=8.6Hz, H-4'), 3.34
(TH, t, J=9.5Hz, H-5') and 3.67-3.71 (2H, m, H-6") and were assigned to the aglycone
moiety (Sari et al. 2011). The attribution of these peaks is confirmed by the *C NMR
and DEPT 135 spectra where a total of 12 carbon peaks were observed and attrib-
utable to two units: glycone and aglycone. Amongst those peaks, two anomeric
carbon peaks were observed at 6. 92.2 and 103.7, three methylene carbon peaks
at 6. 60.1 (C-6'), 61.4 (C-1') and 6. 62.4 (C-6); eight methyne peaks at 6. 92.2 (C-1),
73.6 (C-2), 76.5 (C-4), 81.8 (C-5), 71.1 (C-2'), 74.0 (C-3'), 72.4 (C-4’) and 69.2 (C-5')
(Mailafiya et al. 2020). DEPT 135 did not display the peak of the carbon appearing
on the 3C NMR spectrum at 8. 103.7 (C-3) suggesting that it is tetra substituted,
hence attached to the aglycone unit. The HMBC and HSQC spectra showed some
important correlations enabling us to link the two moieties. Amongst those correla-
tions, we observed associations between the anomeric proton 4, 5.28 (1H, d,
J=3.9Hz, H-1) and the carbons 8. 103.7 (C-3) and 73.6 (C-2) protons at &, 3.67-3.71
(2H, m, H-6) and carbons 6. 81.8 (C-5), proton &, 4.09 (1H, d, J=8.9Hz, H-4) and
carbon &, 81.8 (C-5), 6. 61.4 (C-1'), proton &, 3.76 (1H, ddd, /=8.4, 6.1, 3.8 Hz, H-5)
and carbon &6, 103.7 (C-3), proton 6, 3.54 (2H, d, J=8.8Hz, H-1') and carbon 6,
103.7 (C-3) (San et al. 2011; Mailafiya et al. 2020). An important correlation was also
observed between 3.34 (1H, t, J=9.5Hz, H-5') and carbons 72.4 (C-4') and 60.1 (C-6').
The absolute configuration of compound 1 is determined by its NOESY spectrum
(Figure S18). Furthermore, spatial correlations of proton H-1 with H-2, H-4 and H-2'
are observed in this NOESY spectrum (Figure S18). The correlation of proton H-4
with proton H-3' and that of proton H-3’ with proton H-4' are also observed in the
NOESY spectrum (Figure S18). Based on the 'H and 3C NMR spectral data (Table
S2), the structure of compound 1 was assigned to 3a-sorbithoxyglucose, a novel
glycoside.

Retusasterol 2 (C5;H;,0) (310 mg) was isolated as a pure white powder soluble in
chloroform and dissolved in CDCl,. (Ridhay et al. 2012; Noufal 2015).

B-Sitosterol-3-O-D-glycoside 3 (C;.Hq,04) (60 mg) dissolved in MeOD, was isolated
as a sticky dark red oil which dried out later to dark red crystalline solid (Ridhay
et al. 2012; Noufal 2015).
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2.2, Antibacterial assay

The crude extract of Sclerocarya birrea and its isolated compounds were assessed for
antibacterial activity against pathogenic bacterial strains. The extract demonstrated
notable inhibitory effects, with minimum inhibitory concentrations (MICs) of 15.63
and 62.5 ug/mL against Bacillus subtilis, Enterococcus faecalis, and Staphylococcus aureus.
MIC values of 125ug/mL were observed for Staphylococcus epidermidis, Enterobacter
cloacae, and Proteus vulgaris. Compound 1 was evaluated against five Gram-positive
and seven Gram-negative bacterial strains in Table S2. This glycoside with a sugar
moiety exhibited significant antibacterial activity, with the lowest MIC value of
15.625 ug/mL recorded for B. subtilis, E. faecalis, S. aureus, E. cloacae, Pseudomonas
aeruginosa, and Escherichia coli. Higher MIC values were observed for P. vulgaris
(31.25 ug/mL), Mycobacterium smegmatis, and Proteus mirabilis (125 ug/mL), while S.
epidermidis, Klebsiella oxytoca, and K. pneumoniae required 250ug/mL for inhibition.
Standard antibiotics (nalidixic acid, streptomycin, and ampicillin) were used as positive
controls, with MIC values ranging between 4 and >512ug/mL, depending on the
strain. Compound 1 demonstrated greater potency against certain Gram-positive and
Gram-negative strains compared to these controls.

The antibacterial efficacy of compound 1 is attributed to its sugar moiety, which
contains hydroxyl groups known to enhance aqueous solubility and facilitate passage
through bacterial cell walls (Ngah et al. 2022). This characteristic is particularly effec-
tive against Gram-negative bacteria, whose hydrophilic periplasmic space typically
hinders the entry of lipophilic compounds. Unlike many natural compounds that
predominantly target Gram-positive bacteria, compound 1 disrupted the cell walls of
both Gram-positive and Gram-negative strains due to its polar structure (Masoko et al.
2010; Ngah et al. 2022). Conversely, retusasterol (compound 2) exhibited negligible
antibacterial activity across all tested strains.

2.3. Cytotoxicity in MCF7 cells

The results, derived from triplicate assays, are presented as the arithmetic mean with
its associated standard deviation. MCF7 cells were subjected to treatments with com-
pounds 1 and 2 at escalating concentrations of 0.008, 0.016, 0.031, 0.063, and
0.125mg/mL. A sub-100% cell viability reading was observed for compound 1 at the
nadir concentration of 0.008 mg/mL, as illustrated in Figure S15. Cell viability was
above 100% after 24h incubation with retusasterol. The results depicted in
Figure S16 show that prolonging the incubation of the retusasterol in MCF7 cells led
to enhanced cell proliferation. The sample has shown to be non-toxic at all the treat-
ment concentrations, therefore safe to administer at concentrations between 0.008
and 0.125mg/mL.

All plant samples assayed in MCF7 cell lines exhibited high rates of proliferation
and sustained viability. Ideally, it is expected that the samples would be cytotoxic to
both HER-2 positive and negative cell lines. Nonetheless, higher cytotoxicity would
be expected in HER-2 positive cell lines, indicating that the compounds can target
HER-2 tumours. In this instance, the results suggest that it may be necessary to
increase the concentrations of the samples to attain the desired cytotoxicity against
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breast cancer cell lines like MCF7 and BT474, while still ensuring safety within
non-cancerous cell lines.

2.4. Cytotoxicity in DU145, PC3, LNCaP

Retusasterol’s cytotoxic potential was assessed against the DU145, PC3, and LNCaP
prostate cancer cell lines. Cytotoxicity was observed, with half-maximal cytotoxic con-
centrations (CCg,s) of 38 pg/mL for DU145, 40 ug/mL for PC3, and 32pg/mL for LNCaP
cells (Table S5). Across all three cell lines, the compound’s inhibitory effect on cell
proliferation was both concentration-dependent and statistically significant (p<0.01).
This cytotoxic action intensified with increasing incubation time (Figure S17). Peak
activity was noted at 10 and 20ug/mL in DU145 and PC3 cells, respectively. LNCaP
cells, however, exhibited maximal growth suppression at 2.5 and 20 ug/mL.

The cytotoxicity of retusasterol was assessed using the MTT assay, which evaluates
cell viability by measuring cellular metabolic activity and protein production (Weyermann
et al. 2005). The results indicated a concentration- and time-dependent reduction in
cell growth for all three prostate cancer cell lines. As shown in Figure S17, cell viability
exceeded 50% at lower concentrations, confirming the viability of the cells. Interestingly,
retusasterol treatment resulted in increased cellular activity and viability at certain
concentrations, exceeding 100% in cell viability measurements. Over a 72 h incubation
period, the inhibitory effects intensified, and the CC,, values increased with prolonged
exposure.

3. Experimental
3.1. General experimental procedures

One-dimensional (1D) and two-dimensional (2D) nuclear magnetic resonance (NMR)
spectra were obtained using a Bruker Biospin 600 MHz spectrometer. For carbon-13
(C-13) and DEPT 135 experiments, a signal frequency of 150.9 MHz was used, while
other experiments utilised a 600 MHz signal frequency. Residual solvent signals were
used as references, with proton chemical shifts at 7.26 ppm for CDCl;, 3.31 ppm for
CD,0D, and 2.50ppm for DMSO-d,, and carbon chemical shifts at 77.00 ppm for CDCl,,
49.00 ppm for CD,0D, and 39.50 ppm for DMSO-d,. Tetramethylsilane (TMS) served as
the internal standard. Data acquisition and processing were conducted using TopSpin™
pulse sequences provided by the Bruker NMR system. Thin-layer chromatography (TLC)
was performed on aluminium plates pre-coated with silica gel 60-F254. The crude
extracts were separated using column chromatography, employing a glass column
packed with silica gel (60-120 mesh).

3.2. Plant material

Sclerocarya birrea inner bark was harvested in March 2020 at the City of Glory
Christian Fellowship Church (24.32738° 5,29.14391° E) grounds in Lebowakgomo,
Limpopo. The inner bark was collected, with a voucher specimen which was iden-
tified by Dr Abdulwakeel Ajao and deposited at the Department of Botany and
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Plant Biotechnology, University of Johannesburg Herbarium (JRAU), with voucher
number Mphahlele MP 0003 (JRAU). The raw materials were washed, cut, and dried
at room temperature to preserve as much as possible the integrity of the molecules.
The inner bark was ground into a fine powder, packed in polyethylene bags and
stored at room temperature. The extraction took place in the Organometallic and
Natural Products laboratory at the Faculty of Science of the University of
Johannesburg.

3.3. Extraction and isolation

A total of 791.5g of Sclerocarya birrea inner bark was subjected to maceration with
a dichloromethane/methanol (1:1) solution for 7 days. The resulting mixtures were
filtered using a Buchner funnel and Whatman No. 1 filter paper. The solvents were
subsequently evaporated under reduced pressure at 62 °C using a rotary evaporator,
yielding a dry extract of 139.64g as a dark red solid. The crude extract was then
processed by silica gel column chromatography using a glass column. The extract,
mixed with silica gel, was loaded onto a glass column, and eluted with a stepwise
gradient starting with 100% hexane, followed by hexane-ethyl acetate, 100% ethyl
acetate, and a final ethyl acetate-methanol mixture. This procedure yielded
twenty-eight fractions. The fractions were analysed using thin-layer chromatography
(TLC), and they were grouped into several elutes based on their similarity: MPSB1-8,
MPSB9-22, MPSB23-31, MPSB32-35, MPSB36-39, MPSB40-59, MPSB60-73, MPSB74-85,
MPSB86-92, MPSB93-101, MPSB102-106, MPSB107-116, MPSB117-124, MPSB125-135,
MPSB136-139, MPSB140-146, MPSB147-161, MPSB162-167, MPSB168-172,
MPSB173-184, MPSB185-193, MPSB194-208, MPSB209-219, MPSB220-225,
MPSB226-234, MPSB235-246, MPSB247-258, and MPSB259-263. Fraction MPSB117-124
collected as a light-yellow solution at a mobile phase of 15% ethyl acetate and
85% hexane, later precipitated as a white precipitate, of which returasterol (com-
pound 2), was obtained. Fraction MPSB259-263 was obtained as a dark red oily
fraction at a mobile phase of 100% ethyl acetate, which precipitated after 24 h,
washed with methanol and a red crystals S-sitosterol-3-O-D-glycoside (compound
3) was obtained. All the fractions were combined and mixed with silica, dried and
packed with 100% chloroform and silica gel using wet slurry method. The column
was eluted with 100% chloroform, chloroform: methanol (95:5) to 100% methanol.
Fractions collected were monitored with TLC using 100% chloroform, chloroform:
methanol (95:5, 90:10, 85:15, 80:20, 75:25, 70:30, 65:35, 60:40, 55:45, 50:50) and
100% methanol as solvent systems. A total of 22 fractions were collected and
labelled MPSB1-6, MPSB7-15, MPSB16-19, MPSB20-21, MPSB22-23, MPSB24-5,
MPSB26-27, MPSB28-31, MPSB32-33, MPSB34-37, MPSB38-46, MPSB46-48, MPSB49-50,
MPSB51-60, MPSB61-3, MPSB64-75, MPSB76-82, MPSB83-88, MPSB89-96, MPSB97-105,
MPSB106-117, and MPSB118-131. Fraction MPSB106-117 and MPSB109-114 were
collected as a dark red oil, while vials MPSB109-114 yielded a shiny faint pink
precipitate. This was decanted, washed with chloroform and subjected to structural
analysis using NMR, FTIR and UPLCMS. The formation of the precipitate may be
attributed to subtle solvent interactions, possibly involving trace water present in
the methanol or silica gel.
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3.4. Biological assay

3.4.1. Antibacterial activity

The antibacterial activity of the compounds was assessed using the method described
by Fonkui et al. (2018), which involves determining the minimum inhibitory concen-
tration (MIC). In this procedure, resazurin dye is used to monitor bacterial growth,
with the colour changing from blue (indicating no growth) to pink (indicating bacterial
growth). The presence or absence of colour change was visually observed to deter-
mine the extent of bacterial or eukaryotic cell growth. The MIC was recorded as the
lowest concentration at which the colour change occurred, indicating inhibition
of growth.

3.4.2. Cell culture

3.4.2.1. Breast cancer: MCF7. MCF7 HER2-negative cellular populations were
propagated within Dulbecco’s Modified Eagle Medium (DMEM), augmented with
10% foetal bovine serum (FBS), 1001U/mL of penicillin, and 100 mg/mL of
streptomycin. The cells was sustained at 37°C within a CO,-enriched incubator
and cultivated in T75cm? culture vessels. The nutrient medium was replenished
at intervals of 48 to 72h, while cellular proliferation was observed utilising a Zeiss
AxioCam Primo Vert Inverted Phase Contrast Microscope (Carl Zeiss, Germany).
Upon attaining 80-90% confluence, cellular detachment was facilitated via trypsin-
EDTA. To achieve this, the spent medium was aspirated, and 6 mL of 0.05% trypsin
supplemented with 0.1% EDTA was introduced. The flask was maintained at 37°C
for a period of 5 to 10min to encourage dissociation. The detached cells were
then gently resuspended utilising a Pasteur pipette. The resulting suspension was
transferred into a 15mL centrifuge tube and subjected to centrifugation at 1500
RCF for 5min. Following removals of the supernatant, the cell pellet was
resuspended in complete DMEM. The suspension was then allocated at a 1:15
ratio into a fresh T75 cultured vessel containing pre-warmed complete DMEM,
adjusting the final volume to 15mL. The flasks were subsequently placed in a
humidified incubator at 37°C under a 5% CO, atmosphere.

3.4.2.2. Prostate cancer: DU145, PC3 and LNCaP. DU145 and PC3 cellular models were
cultivated in Roswell Park Memorial Institute (RPMI) 1640 medium, enriched with 10%
foetal bovine serum (FBS), 100U/mL of penicillin, 100 ug/mL of streptomycin, and
10 mM HEPES buffer. These cells were preserved at a stable 37°C within a humidified
incubator maintaining a 5% CO, environment at pH 7.4. Every 3 to 4days, the RPMI
1640 culture medium in the T75 flasks was refreshed to sustain cellular expansion.
For subculturing, once cellular density reached 80-90% confluence, detachment was
induced using trypsin-EDTA. The resulting cell suspension was subjected to
centrifugation, with the supernatant meticulously removed. The remaining pellet was
resuspended in fresh RPMI 1640 medium, and cells were redistributed at a 1:15 ratio
into new T75 culture vessels containing pre-warmed complete medium, adjusting the
total volume to 15mL. Priors to experimental procedures, cellular viability was
determined using the trypan blue exclusion assay, and cell quantification was
performed using a Neubauer counting chamber.
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3.4.3. Cytotoxicity assay

3.4.3.1. Breast cancer: MCF7. MCF7 cells, actively proliferating in the logarithmic
phase, were plated in 96-well microplates at a concentration of 1x 10 cells/
mL and incubated under CO,-enriched conditions for several days. Once the
cells reached full confluence, the culture medium was carefully aspirated, and
the monolayer was rinsed with fresh medium. Thereafter, 100 uL of fresh
complete medium containing graded concentration of plant-derived
compounds was introduced. A density of 1x 10* cells/100 yL was seeded per
well, ensuring adherence over a 48-hour period in antibiotic-free conditions.
Upon reaching 80-90% confluence, cells underwent two sequential washes
with fresh medium before exposure to the test compounds and their
corresponding serial dilutions. Following a 24 h incubation period, cells were
washed twice, and 100 uL of complete medium was reintroduced, along with
10 uL of the WST-1 proliferation reagent. The plate was incubated for an
additional 2 h at 37 °C within a 5% CO, atmosphere. The WST-1 assay quantifies
cell proliferation by assessing the bioconversion of WST-1 into formazan, a
process facilitated by cellular NADH and an electron mediator. The formazan
output directly correlates with proliferative activity, where heightened
absorbance signifies increased cellular expansion, while diminished signal
intensity suggests cytotoxicity from test compounds. Absorbance measurements
were recorded at 450 nm using a Tecan Infinite 500 microplate reader
(LifeScience, PA, USA), and cell proliferation was analysed per the manufacturer’s
protocol.

3.4.3.2. Prostate cancer: DU145, PC3 and LNCaP. The MTT [3-(4,5-dimethylthiazol-2-
yl)-2,5-diphenyltetrazolium bromide] assay was utilised to assess cellular metabolic
activity, proliferation, and overall viability. Prostate cancer cells (1x10% cells/mL in
100 pyL) were plated in 96-well tissue culture microplates, with test substances
freshly solubilised in 0.01% DMSO and administered at concentrations spanning
0.5 to 20 ug/mL. Untreated wells functioned as negative controls. Following 24, 48,
and 72h of incubation, 0.5mg/mL of MTT reagent was introduced into wells
containing the experimental treatments, followed by a 4h incubation period.
Subsequently, cell lysis were induced using a buffer comprising 10% sodium dodecyl
sulphate (SDS) in 0.01 M HCI, after which the plates were incubated overnight at
37°C within a 5% CO, atmosphere. Optical absorbance at 570 nm was recorded for
each well using an ELISA microplate reader. Each experimental condition was
conducted in triplicate and repeated three times to ensure reliability. Final results
were expressed as the mean cell count after subtraction of background absorbance
values.

3.4.4. Statistical analysis

The experiments were performed in triplicate. Data were expressed as mean *standard
deviation. Statistical analysis was carried out using Student’s t-test and one-way ANOVA
to determine the significance of differences. A p-value of less than 0.05 was consid-
ered statistically significant.
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4. Conclusion

In this study, one novel and two known compounds were isolated from the inner bark
extract of Sclerocarya birrea. The isolated compounds exhibited antibacterial activity
against both Gram-positive and Gram-negative bacterial strains, with the sugar moiety
likely facilitating penetration of Gram-negative cell walls, resulting in a MIC as low as
15.63 ug/mL. In vitro cytotoxicity assays on MCF7 breast cancer and DU145, PC3, and
LNCaP prostate cancer cell lines revealed that the compounds were non-cytotoxic and,
at lower concentrations, promoted cell proliferation. Notably, retusasterol consistently
increased cell proliferation across all prostate cancer cell lines without inducing cyto-
toxicity. These findings provide essential information for determining safe dosage ranges
and guiding further studies on the therapeutic potential and safety of these compounds.
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