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ABSTRACT

Background and Objective: The chemical composition of medicinal plants can vary across geographical
regions, influencing their therapeutic potential. Indigofera spicata, a species widely used in traditional
medicine, remains underexplored in Nigeria. This study aimed to comparatively evaluate the
phytochemical composition and biological activities of the leaf and stem extracts of /. spicata collected
in Nigeria, to identify potential pharmacologically active compounds. Materials and Methods: Leaf and
stem samples were extracted using methanol, ethyl acetate, and n-hexane solvents. Phytochemical
constituents were screened using standard qualitative assays. Antimicrobial activity was assessed
through susceptibility tests, Minimum Inhibitory Concentration (MIC), and Minimum Bactericidal
Concentration (MBC) analyses. Antioxidant potential was determined by the 1,1-diphenyl-2-picrylhydrazy!
(DPPH) radical scavenging assay, while cytotoxicity was evaluated using the Brine Shrimp Lethality Assay
(BSLA). Statistical analyses were performed using appropriate comparative tests with significance set at
p<0.05. Results: The leaf extract contained tannins, flavonoids, and cardiac glycosides, whereas the stem
extract contained saponins, alkaloids, steroids, and cardiac glycosides. The stem extract exhibited stronger
antimicrobial activity (MIC 0.39 mg/mL; MBC 3.125 mg/mL) against Escherichia coli. It also demonstrated
superior antioxidant potential (ICs, = 245.77 pg/mL) compared to the leaf extract (LC., = 1081.33 pg/mL).
Cytotoxicity results indicated higher potency for the stem extract (LC,, = 290 ug/mL) relative to the leaf
extract (LC;, = 507.5 pug/mL). Conclusion: The stem extract of Indigofera spicata collected in Nigeria
exhibited superior antimicrobial, antioxidant, and cytotoxic properties compared to the leaf extract,
suggesting it as a promising source of bioactive compounds for pharmaceutical and medicinal
applications. Further isolation and characterization of active constituents are recommended to validate
these findings.
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INTRODUCTION
The exploration of medicinal plants in traditional medicine has gained significant attention in recent years
due to their potential as sources of bioactive compounds that can contribute to human health'?. While
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traditional medicine has long utilized various plant species for their therapeutic properties, modern
scientific research continues to validate these uses®’. Among the myriads of plants studied, Indigofera
spicata stands out due to its unique phytochemical profile and promising biological activities®.

Indigofera spicata is a ground-cover plant with butterfly-shaped flowers of various colors, ranging from
red to orange to pink’. This plant species, also known as “creeping or trailing indigo”, belongs to the
Fabaceae family. It is a perennial herbaceous plant commonly found in tropical and subtropical regions.
Indigofera spicata is traditionally used for the treatment of meningitis, diarrhea, stomachache and
diabetes®. It was also used for ground cover and erosion control in coffee, oil palm, rubber, sisal and tea
plantations®. Later on, it was not used for the same purposes because of its CNS toxicity to animals, which
could result in heir death®. Even though the plants of the genus Indigofera are widely recognized for
yielding indigo dyes, previous research work demonstrated their antioxidant, antimicrobial, antispasmodic,
hepatoprotective, and inhibitory properties’. Moreover, recent phytochemical analysis demonstrated the
presence of high levels of flavonoids, alkaloids, and tannins in Indigofera spicata, which were earlier
recognized for their antioxidant properties. However, the flavonoids of this plant are recognized for their
capability to scavenge 'free radicals' or 'reactive oxygen species' that could damage cells by inducing
oxidative stress, a crucial event contributing to the pathogenesis of various diseases such as cancer. Other
members of the Indigofera genus are known for their antimicrobial, anti-inflammatory and analgesic, and
hepatoprotective effects, suggesting similar potential in Indigofera spicata. Studies have demonstrated that
extracts from Indigofera spicata exhibit significant cytotoxic effects against several cancer cell lines. For
instance, research has shown that its extracts can induce apoptosis (programmed cell death) in HT-29
colon cancer cells®. This suggests that the bioactive compounds present in this plant may serve as
potential chemotherapeutic agents or adjuvants in cancer treatment.

Although Indigofera spicata has shown promise in preliminary cytotoxicity studies, the stems of Indigofera
spicata are among the lesser-explored botanical resources with significant medicinal potential®.
Furthermore, since it is believed that the chemical composition of natural resources varies by location’,
it is expected that extracts of Indigofera spicata collected in other regions, including Nigeria, may possess
unique chemical constituents and properties suitable for alleviating the burden of these diseases.
Therefore, comprehensive investigations of its chemical composition and mechanisms of action are still
needed. Understanding how this plant exerts its effects at the molecular level will provide valuable insights
into its potential applications in cancer prevention and treatment. Therefore, investigating the antioxidant
capacity, cytotoxicity, and chemical compositions of Indigofera spicata is essential not only for
understanding its therapeutic potential but also for developing natural products that can complement
existing treatments and enhance potential applications in pharmacology and medicine.

MATERIALS AND METHODS

Study area: This study was carried out at the University of Ibadan, Ibadan, Nigeria, between the year 2024
to 2025. The fresh leaves and stems of Indigofera spicata (Fig. 1) were collected from Akefa farm, lpara
Remo, Ogun State, Nigeria. The phytochemical analysis and the biological activities were done at the F102
laboratory of the Department of Chemistry and the Pharmacognosy laboratory, respectively.

Materials: The collected were identified and authenticated at Forestry Research Institute of Nigeria (FRIN),
Oyo State with voucher number 1142078. The leaves and stems were air-dried under shade, separated,
and roughly ground before extraction.

Extraction of plant’s sample: The dried leaves and stems samples of Indigofera spicata were ground, and
239.96 and 281.06 g of its leaf and stem were obtained, respectively. These were carefully poured into
well-labelled aspirator bottles and macerated with methanol for 72 hrs. The mixtures were decanted and
concentrated into a paste via distillation and dried using a vacuum oven at a constant temperature of
40°C.
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Fig. 1: Indigofera spicata in its natural habitat

Phytochemical screening of Indigofera spicata leaf and stem extracts: Saponins were tested following

a previous study by Savithramma et al."

. As such, an aliquot portion of the sample (about 1 mL) was
dissolved in 20 mL of distilled water. The resulting solution was shaken vigorously for a few minutes.

Frothing, which persisted on warming, was then taken as evidence of the presence of saponins.

The presence of tannins was screened for by stirring the plant fraction (0.5 g) with 10 mL of distilled water,
warmed, and filtered. A few drops of 10% Ferric Chloride (FeCl;) were added to 2 mL of the filtrate. A
blackish blue precipitate or green-blackish precipitate indicates the presence of gallic tannins or catechol
tannins, respectively'.

Alkaloids were screened using both Mayer’'s and Wagner's tests. For the Mayer's test, 1.36 g of mercuric
chloride, HgCl, was weighed. The 5 g of potassium iodide was also weighed. The two compounds were
dissolved in 100 mL distilled water. A few drops of Mayer's reagent were added to 1 mL of the plants’
samples. A yellowish or white precipitate indicates the presence of alkaloids. For the Wagner's test, 2.5 g
of iodine was weighed. 12.5 g of potassium iodide, Kl was also weighed, then dissolved in 250 mL distilled
water. A 1T mL of dilute hydrochloric acid was added to 2 mL of the plants’ samples. A few drops of Wagner
reagent were added to the mixture. The formation of orange-brown precipitate indicates the presence

of alkaloids'"2,

Flavonoids were identified by adding a few drops of dilute sodium hydroxide solution to a
portion of the aqueous filtrate of test extracts (1 mL) to give an intense yellow coloration, followed by the
addition of concentrated tetraoxosulphate (vi) acid. A colorless precipitate indicates the presence of
flavonoids.

Steroids were assessed using Salkowski's test. As such, 2 mL of chloroform was added to 1 mL of plant
extract, followed by 1 mL of concentrated tetraoxosulphate (vi) acid by the side of the test tube. A yellow
coloration with green fluorescence indicates the presence of steroids.
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Microbroth dilution susceptibility testing of Candida species

Fig. 2. Sample wells of Candida albicans and fluconazole following 24 hrs incubation
The arrow indicates the well at which the MIC should be read. The MIC of this isolate against fluconazole is 1.0 ug/mL its
natural habitat

F
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Fig. 3: Determination of minimum inhibitory concentration procedure
C: Growth control, M: Medium (sterility) control and A: Wells containing serial dilutions of the antimicrobial agent for MIC
determination

The cardiac glycosides was screened followingg the Salkowiski's test. Thus, 1 mL of chloroform was added
to 1 mL of plant extract, followed by 2 mL of concentrated tetraoxosulphate (vi) acid. The mixture was
shaken, and the presence of reddish-brown precipitate indicates the presence of cardiac glycosides™.

Antimicrobial analysis: Antimicrobial activity was comprehensively assessed through susceptibility
testing, determination of Minimum Inhibitory Concentration (MIC), and Minimum Bactericidal
Concentration (MBC). For the susceptibility testing, sterile Mueller-Hinton Agar (20 mL) was aseptically
dispensed into petri dishes, dried, and inoculated with a 10-5 dilution of an 18-hour broth adjusted to the
McFarlan standard using the spread plate method. Wells (6 mm diameter) were bored into the inoculated
agar, and different concentrations of Indigofera spicata plant extract were added (Fig. 2). Ciprofloxacin (5
Mg) served as a positive control, and dimethy! sulfoxide (solvent) as a negative control. Plates were
incubated at 37°C for 24 hrs after allowing 1 hr for extract diffusion, and diameters of zones of inhibition
were measured in mm.

The Minimum Inhibitory Concentration (MIC) was determined using the broth microdilution method in
96-well plates (Fig. 3). Extract samples of Indigofera spicata were dissolved in double-strength Tryptone
Soya Broth (MERK) to an initial concentration of 2.5 mg/mL, then serially diluted to obtain concentrations
ranging from 1.25 mg/mL to 0.01953125 mg/mL. Ciprofloxacin (10 ug/mL stock) was similarly diluted for
reference. After initial incubation and observation for growth, 10 pL of 0.2 mg/mL p-INT solution
[piodonnitrotetrazolium violet] was added, and plates were further incubated at 37°C for 30 min; a color
change from yellow to pinkish-red indicated bacterial/microbial growth. For the Minimum Bactericidal

https://doi.org/10.21124/tpt.2026.36.46 | Page 39



Trends Pharmacol. Toxicol, 2 (1): 36-46, 2026

Concentration (MBC), 10 uL of the microorganism was inoculated into each microplate well and incubated
at 37°C for 24 hrs. The least concentrations that showed no growth or turbidity were then streaked onto
Nutrient Agar (N.A.), and the lowest concentration with no trace of growth was considered the MBC.

Assessment of antioxidant activity: The antioxidant potential of Indigofera spicata extracts was
evaluated by assessing their radical scavenging activity using 1,1-diphenyl-2-picrylhydrazyl (DPPH). The
DPPH is a stable free radical characterized by its deep violet color, absorbing at approximately 517 nm
in methanol solution. When DPPH interacts with a hydrogen atom-donating substrate, it is reduced,
resulting in the loss of its violet color. To monitor this, 1 mL of Indigofera spicata sample extract was
diluted with 1 mL of 0.3 mM DPPH solution. After 30 min, the absorbance was measured at 517 nm. The
percentage inhibition of the DPPH radical was calculated using Eq. 1:

Inhibition of DPPH radical (%) = W
r

x100 1)

where, Abr is the absorbance control and Aar is the absorbance of the sample’s reaction.

Cytotoxicity investigations: The cytotoxicity investigation was carried out using the Brine Shrimp
Lethality Assay (BSLA). Methanolic crude extracts of the leaves and stems of Indigofera spicata and the
leaves of were subjected to the Artemia salina lethality assay. The larvae of brine shrimp were exposed to
various concentrations of the extracts (31.25-1000 pg/mL) at room temperature for 24 hrs, after which the
total number of living nauplii was counted and brine shrimp lethality (BSL) was determined using
Eq.2 ™

BSL (%) = (1-5)

x100 (2)

where, T is total number of larvae exposed to extracts and S is the total number of living nauplii. The
experiment was done in triplicate.

RESULTS AND DISCUSSION
Yield of the crude extract: Table 1 presents the yield of the plant’s leaf and stem. The result obtained
shows that the yield of the leaf extract exceeds the stem extract by a factor of 0.2.

Phytochemical analysis: Table 2 presents the result of the phytochemical analysis of the leaf and stem
of Indigofera spicata obtained in this study. The phytochemical analysis was conducted for the methanol,
n-hexane, and etylacette extractions. The present study revealed that the leaf extract contains tannins,
flavonoids, and cardiac glycosides, while saponins, alkaloids, and steroids were not present. The stem
extract contains saponins, alkaloids, steroids, and cardiac glycosides, while tannins and flavonoids were
not found.

Antimicrobial activity: The antimicrobial activity of the leaf and stem extracts of the Indigofera
spicata examined in this study has been investigated based on the susceptibility test, MIC, and MBC
against several organisms. Table 3 presents the result obtained for the antimicrobial susceptibility
test conducted on the leaf and stem extracts of Indigofera spicata. The results observed show that there
were significant differences between the extract concentrations and the plants’ parts used on the
susceptibility of the test microbes. For the three concentrations considered, the suscepeptibility zones
against the test organisms range from 10 to 18 and 10 to 30 for the leaf and stem extracts of
Indigofera spicata, respectively.
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Table 1: Percentage yield of the crude extract

Plant sample Weight of sample (g) Weight of crude extract (g) Yield of the extract (%)
Indigofera spicata leaf 239.96 20.96 8.7
Indigofera spicata stem 281.06 23.76 85

Table 2: Phytochemical analysis of the leaf and stem extracts of Indigofera spicata

Leaf extract Saponins Tannins Alkaloids Flavonoids Steroids Cardiac glycosides
IS MeOH - + - + - +
IS n-Hexane - + - + - +
IS ETA - + - + - +
Stem extract Saponins Tannins Alkaloids Flavonoids Steroids Cardiac glycosides
IS MeOH + - + - + +
IS n-Hexane + - + - + +
IS ETA + - + - + +

+: Present -: Absent, IS: Indigofera spicata, MeOH: Methanol and ETA: Ethylacetate

Table 3: Analysis of antimicrobial susceptibility test at various concentration (mg/mL)

IS Leaf IS Stem Control Control

Organism 100 50 25 100 50 25 Cipro Ket
Sa 0 18 0 14 12 10 18 NA
B.s 0 0 0 18 17 14 20 NA
E.c 0 0 0 30 26 21 24 NA
Ps.a 0 0 0 20 16 0 22 NA
Ca 12 10 0 14 0 0 14 18

Tr 14 10 0 0 0 0 0 12

S.a: Staphylococcus aureus, B.s: Bacillus substilis, E.c: Escherichia coli, P.a: Pseudomonas aeruginosal, C.a: Candida albicans,
T.r: Tricophyton rubrum, Cipro: Ciprofloxacin. Ket: Ketoconazole and IS: Indigofera spicata

Table 4: Minimum inhibitory concentration and minimum bactericidal concentration assays in mg/mL

IS Leaf IS Stem Control
Organism  MIC MBC MIC MBC B ONLY BAND I BAND E Cipro (ug\mLs)  Ket (%)
Sa >50 >50 6.25 25 - - + 5 NA
B.s >50 >50 12.5 12.5 - - + 10 NA
E.c >50 >50 0.39 3.125 - - + >10 NA
Ps.a >50 >50 25 25 - - + 10 NA
Ca >50 >50 50 50 - - + NA 0.25
Tr 50 >50 >50 >50 - - + NA 1

Org: Organisms, B: Broth, I: Isolate, E: Extract, MIC: Minimum inhibitory concentration, MBC: Minimum bactericidal concentration
S.a: Staphylococcus aureus, B.s: Bacillus substilis, E.c: Escherichia coli, P.a: Pseudomonas aeruginosal, C.a: Candida albicans and
T.r: Tricophyton rubrum

Table 5: DPPH scavenging activivity at different concentrations of methanol crude extract

Conc (ug/mL) IS Leaf (%) IS Stem (%) AA Std (%)

500.00 61.70+0.13 61.70+0.13 96.40+0.02
250.00 27.58+0.07 47.35+0.09 79.95+0.08
125.00 16.90+0.04 40.21+0.17 55.30+0.04
62.50 13.47+0.25 33.65+0.18 36.12+0.02
31.25 6.26+0.06 27.71+£0.18 24.42+0.03
ICqp (Mg/mL) 1081.33+8.88° 245.77+1.24¢ 90.96+0.12¢

AA Std: Ascorbic acid standard, IS: Indigofera spicata, Values represent Mean+SEM, values with different alphabets superscript are
significantly different

Table 4 presents the results of the minimum inhibitory and minimum bactericidal concentration tests
conducted on the leaf and stem extracts of Indigofera spicata. Asides from Tricophyton rubrum (T.r), the
leaf extracts had the highest maximum inhibitory and maximum bactericidal concentrations (>50)
compared to the stem (MIC ranging from 0.39 to 50 and MBC ranging from 3.125 to 50).
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Table 6: Average death of artemia salina at different concentrations of methanol crude extract

Average death of artemia salina concentration (ug/mL)

Plant sample 1 10 100 500 1000 LCy, (ug/mL)
IS Leaves 0 5 507.5

IS Stem 1 2 3 3 7 290

(-ve control) 0 0 1 1 1 -

(+ve control)
Potassium dichromate 2 9 10 10 10 8.369
IS: Indigofera spicata

Antioxidant activity: Table 5 presents the results of the antioxidant activities of the leaf and stem extract
of the Indigofera spicata obtained in this study. The result revealed that there were significant differences
between the extract concentrations and the plants’ parts used for the DPPH scavenging activity. Similar
to the previous studies™

concentration of the sample extract increases.

, it was generally observed that the DPPH scavenging activity increases as the

Cytotoxicity and activity: The result of the cytotoxicity assay of the leaf and stem extracts of Indigofera
spicata obtained in this study is presented in Table 6. The leaf shows an average death of 0 and 5, while
the stem shows an average death of 1 and 7 at a concentration of 1 and 1000 ug/mL, respectively. This
implies a concentration-dependent increment in the mortality rate of the brine shrimp, as similarly

indicated in other studies'®"".

The result of the phytochemical analysis obtained in this study (Table 2) was revealed as a function of the
type and polarity used. This agreed with the previous studies'". It was observed that the leaf extracts
contain tannins, flavonoids, and cardiac glycosides, while the stem extract contains saponins, alkaloids,
steroids, and cardiac glycosides. Due to their multiple biological functions, these phytochemicals receive
particular attention in drug discovery, thereby improving the field of medicinal research®. These include
antihypertensive, antiarrhythmic, antimalarial, anticancer, antioxidant, neuroprotective, antitumor,
antibacterial, antiviral, antiangiogenic, antimicrobial, analgesic, anti-inflammatory, and anti-proliferative
properties®®®’. Similar to this study, a previous study also revealed the presence of tannins, flavonoids, and
cardiac glycosides in the leaf extrac® and saponins, alkaloids, and steroids in the stem extract®.

Over the past few decades, efforts have accelerated to discover plant-based antimicrobials as bacteria
develop resistance to antibiotics and new clinically effective antibiotics are not on the horizon?. Screening
of raw materials from plants has been a subject of research to identify new natural compounds to replace
synthetics. This is because plants produce numerous secondary metabolites possessing antimicrobial
activities to protect themselves against microbial pathogens®***. These metabolites have been useful in
pharmaceuticals as antimicrobial agnets®. In this study, for all the concentrations, the leaf extracts show
no antimicrobial activity against the B.s., E.c., and Ps.a. organisms, while T.r. the stem extracts show no
antimicrobial activity against the T.r. organism (Table 3). The effectiveness of the stem over the leaf extract,
for most of the organisms, is likely due to the presence of saponins, alkaloids, and steroids in the stem as
compared to the leaf extract. Similar to the previous studies, the antimicrobial activity increased with an

increase in concentration'®2®,

The documented antibacterial mechanisms of medicinal plants on microbes were prevention of cell wall
synthesis, accumulating in bacterial membranes causing energy exhaustion, or disrupting the cell
membrane permeability, which had an effect of permeability increase and cellular constituents loss,
disruption of membranes, and changing the structure and function of critical cellular constituents, causing
mutation, cell damage, and death®. The inhibition and death are often quantified by MIC and MBC, which
are, respectively, the least concentration of a substance for which microbial growth cannot be detected
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by visual or spectrophotometric means in liquid culture and the lowest concentration of a substance
capable of killing at least 99.9% of the initial inoculum of bacteria on agar®®. The result of the MIC and
MBC (Table 4) showed that the antibacterial activity of the stem was more effective when compared to
t?. The effectiveness was more pronounced against the Escherichia coli with a minimum
inhibition and minimum bactericidal concentrations of 0.39 and 3.125, respectively. An antibacterial effect
is said to be bactericidal when the ratio of the MBC to MIC is <4 and bacteriostatic if the ratio is >4.
Considering the stem extract, which is the most effective against the tested organisms, the effectiveness
is bactericidal, except for the Escherichia coli, for which the effectiveness is bacteriostatic (MBC/MIC 8.01).
This tolerance in Escherichia coli is consistent with its highly regarded set of intrinsic and acquired
mechanisms of resistance, which include the production of B-lactamase enzymes, the formation of
protective capsules and biofilms, and the activity of efflux pumps that expel antimicrobial agents®. The
ability of Escherichia colito employ such sophisticated defenses against a wide range of chemotherapeutic
agents had underscored its significant burden in human and veterinary medicine®. This is therefore not
unconnected to the bacteriostatic, rather than bactericidal, activity of the Indigofera spicata stem extract
observed in the current study.

the leaf extrac

An imbalance between the accumulation and production of free radicals (such as hydroxyl radicals,
superoxide radicals, hydrogen peroxide, and singlet oxygen) in biological systems and the inability to
detoxify them often results in oxidative stress, which can occur through several factors such as infection,
inflammation, alcohol intake, smoking, and radiation exposure, among others, and can interfere with and
damage nucleic acids, proteins, and lipids®'*. It has been investigated that oxidative stress is linked to
several health conditions such as cancer, cardiovascular diseases, neurological diseases, respiratory
diseases, rheumatoid arthritis, kidney diseases, and sexual maturation, among others*. Antioxidants have
been reported to play an important role in counteracting oxidative stress through neutralization of free
radicals®. In this study, the antioxidant activities of the leaf and stem extracts of Indigofera spicata have
been investigated using the DPPH free radical scavenging assay. Several studies have also investigated

163437 |t was noted that the stem extract

the antioxidant activities of plants’ extracts using the DPPH assay
was more effective than the leaf extract at every concentration except 500 pg/mL, where they showed the
same level of antioxidant activity (Table 5). This is further justified by an important metric, IC;,, showing
a value of 245.77 and 1081.33 ug/mL for the stem and leaf extracts, respectively. This difference is not
unconnected to the divergent phytochemical profiles between the plant parts®. As the search for natural
antioxidants like herbs, spices, vegetables, and fruits in mitigating the adverse effects associated with the
synthetic antioxidants remains a growing interest in biomedical research®, the natural antioxidant activity
demonstrated in this study positions Indigofera spicata extracts, particularly the stem, as a promising

potential for pharmaceutical applications.

Plant-derived phytochemicals have shown cytotoxic effects by inhibiting cell proliferation and inducing
apoptosis against cancer cells®. The insight into the cytotoxic potential of the leaf and stem extracts of
Indigofera spicata obtained in this study has been presented in Table 6. The cytotoxicity effects
demonstrated can be attributed to the presence of phytochemicals presented in Table 2. The leaf extract
showed relatively low toxicity, having an LC, value of 507.5 pg/mL. At the highest concentration
(1000 pg/mL), the mortality rate was still modest (5 deaths), suggesting that the leaf extract exhibits low
cytotoxic activity. Conversely, the stem extract demonstrated a lower LC;, of 290 pg/mL, indicating higher
toxicity. At the highest concentration, the stem extract caused the death of 7 out of 10 brine shrimp,
suggesting that the stem extract contains compounds that may possess more potent cytotoxic
properties compared to the leaf extract. According to Clarkson's classification index, cytotoxicity
of herbal extracts indicates that LC., above 1000, 500 to 1000, 100 to 500, and below 100 pug/mL are
considered as non-toxic, low toxic, moderately toxic, and highly toxic, respectively®. Based on this
classification, the leaf extract shows low toxicity (LCs, value of 507.5 pg/mL), while the stem extract shows
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moderate toxicity (LCg, of 290 pug/mL). Since studies have shown that plant extracts with LC;, below
100 pg/mL, which are categorized as toxic, do not always indicate danger or outright toxicity toward
humans'’. It thus implies that the cytotoxicity effect of the leaf and stem extracts of the Indigofera spicata
demonstratedin this study is safe for human uses. However, such a level of cytotoxicity, particularly for the
stem, suggests Indigofera spicata extract potentially as an antitumor or anticancer agent, which can be
explored in the pharmaceutical industries.

CONCLUSION

This study comparatively investigated the phytochemical content and antimicrobial, antioxidant, and
cytotoxic activity of leaf and stem extracts of Indigofera spicata, collected in Nigeria. The results clearly
show that the different fractions of the plant have diverse phytochemical content, which also influences
their bioactivities. The stem extract, which uniquely contained saponins, alkaloids, and steroids, possessed
much higher antimicrobial, antioxidant, and cytotoxic activity than the leaf extract. Specifically, the stem
extract exhibited strong inhibitory activity against the tested microorganisms, higher free radical
scavenging activity, and higher toxicity against the brine shrimp lethality test. The enhancement in the
efficacy of the stem extract makes it a superior source for the isolation of the therapeutic potential
compounds, particularly for antimicrobial and antioxidant activities. The cytotoxicity observed in the stem
extract (ICs, 290 pg/mL) potentially reflects good antitumour activity. This study contributes to the
scientific evidence of Indigofera spicata in medicine and identifies its stem as a possible source for future
pharmacological studies and drug development. Future studies should focus on the separation and
identification of the chemicals responsible for these activities and their molecular mechanisms of action.

SIGNIFICANCE STATEMENT

For several years, the demand for medications derived from natural products to mitigate the burdens of
several diseases have extensively increased. This study investigated the leaf and stem extracts of Nigerian
Indigofera spicata for their phytochemical properties and antibacterial, antioxidant, and cytotoxicity
activities. The phytochemical screening of the leaf extract revealed the presence of tannins, flavonoids, and
cardiac glycosides, while the stem extract contained saponins, alkaloids, steroids, and cardiac glycosides.
The presence of these phytochemicals provides antibacterial, antioxidant, and cytotoxicity activities, which
were mostly pronounced in the stem extract relative to the leaf extract. This study, therefore, projects
Indigofera spicata extracts as an additional source of natural products that could serve as antibacterial,
antioxidant, and cytotoxicity agents in pharmaceutical industries for the production of therapeutic
medications to mitigate the existing burdens of cancer, cardiovascular diseases, neurological diseases,
respiratory diseases, rheumatoid arthritis, kidney diseases, and sexual maturation, among others.
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