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Abstract
Background  The present study investigated the potential wound healing activity comparisons between ethanol leaf 
& seed extracts of Costus speciosus topical formulation using mice Excision wound models, compared to Neomycin 
sulphate ointment as a standard drug. To assess the efficacy of Costus speciosus ointment as a potential alternative 
to commercially available ointments, a study was conducted using a cohort of 16 healthy male mice, aged between 
3 and 4 months. The ointment formulation was prepared utilizing ethanol extracts from both the leaves and 
seeds, presented in a dosage form for application. This investigation seeks to provide insights into the comparative 
effectiveness of Costus speciosus ointments in relation to conventional market preparations, with a focus on its 
potential applicability as an alternative therapeutic option. The parameter measured was wound contraction and 
epithelization period.

Result  The mice groups treated with seed & leave extracts ointment showed better wound size changes than the 
negative and standard groups. However, the leaf extract ointment promotes the formation of granulation in tissue, 
allowing the reepithelization phase to occur more rapidly than seed extract. From the 1st day to the results of the 9th 
day of the extract indicate that there is a significant increase (P < 0.05) in the percentage of wound contraction in the 
group. After 21 days the wound was healed fully. These results suggest that ointment of ethanol leaf extract of Costus 
speciosus could be an answer to facilitate wound healing compared to seed extract, to approve the traditional claims 
of the plant in wound healing activity.

Conclusion  The study concludes that ethanol leaf and seed extracts of Costus speciosus exhibit potential wound 
healing activity in mice excision wound models. The topical formulation of these extracts significantly enhances 
wound closure, reduces wound size, and increases tensile strength compared to the control group. The efficacy of 
the extracts is comparable to the standard drug, Neomycin sulphate ointment. Therefore, the use of Costus speciosus 
extracts in topical formulations can be considered a promising alternative for the treatment of wounds. However, 
further studies are needed to determine the safety and efficacy of these extracts in humans.
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Introduction
Wounds are the outcome of skin damage that disrupts 
the outer soft tissue. Healing is a process that is funda-
mentally a connective tissue response; the initial stage of 
this process involves the acute inflammatory phase, fol-
lowed by the synthesis of collagen and other extracellu-
lar macromolecules, which are later remodeled to form 
a scar [1].

Wound healing is an effective mechanism that sub-
stitutes missing and impaired tissues and cellular struc-
tures. This is attained in four specific phases, hemostasis, 
inflammation, propagation, and remodeling, that main-
tain the functional integrity of the injured muscles [2].

The in-vivo model for wound healing uses donated skin 
from reduction surgeries, sustaining it under controlled 
conditions long enough to study the molecular mecha-
nisms involved and evaluate therapies intended to speed 
recovery. The skin goes through overlapping phases of 
inflammation, proliferation (or migration), and remodel-
ing during wound healing. Although the process of acute 
wound healing isn’t studied in humans in-vivo for ethical 
reasons, it can be closely mimicked in-vivo. For design-
ing an excellent wound-healing system, some key factors 
should be considered. For example, it should be bio-
compatible, provide a moist environment to the wound, 
maintain good absorption capacity of wound exudate 
and fluids, and allow the finest gas diffusion, thus stimu-
lating healing and preventing the intrusion of germs at 
the wound bed. In all the above factors, biocompatibility 
plays a crucial role [3].

Costus speciosus is a valuable medicinal plant that’s 
commonly employed to treat a variety of health issues. 
This plant contains numerous active components and 
has been discovered to offer a range of health benefits, 
including fighting off harmful molecules, battling cancer, 
reducing inflammation, managing diabetes, regulating 
lipid levels, safeguarding the liver, supporting hormone 
production, enhancing the body’s ability to adapt, and 
combating various microbes [4].

Some key components identified from different sec-
tions of the Costus speciosus include the following: 
Diosgenin has been recognized as the primary element 
isolated from the Costus speciosus. The stem hosts the 
highest amount of diosgenin at 0.65%, while the leaves 
contain 0.37% and the flowers have 1.21%. Additional 
isolated constituents comprise Tigogenin, dioscin, gracil-
lin, β-sitosterol glucoside. Moreover, the seeds contain 
around 6% of a pale-yellow fatty oil with a sweet aroma. 
The physical and chemical properties of the oil are as 
follows:

Specific gravity − 0.9125.
Refractive index − 1.4672.
Acid value − 23.84.
Saponification value − 179.84.
Iodine value − 76.4 [5].

Phytochemical screening of C. speciosus detected the 
presence of alkaloids, glycosides, steroids, phenolic, fla-
vonoids, polyphenols, tannins, and βcarotene. Dios-
genin, βsitosterol, furostanol saponinscostusosides, 
βDglucoside, prosapogenins, dioscin, gracillin, dihy-
drophytylplastoquinone, and αtocopherolquinone [4]. 
Among them; Flavonoids, alkaloids, tannins, and poly-
phenols exert antiviral properties, anti-inflammatory 
properties, anti-bacterial, antiproliferative, and wound 
healing properties [6–8].

Currently, available methods of wound management, 
including irrigation, debridement, antibiotics, proteolytic 
enzymes, and tissue grafts, are associated with significant 
drawbacks such as invasiveness, and are expensive [9].

The main goals of the research in wound healing are to 
evaluate the influence of various actions in wound man-
agement programs on healing and to screen drugs that 
encourage the healing process efficiently. Different plant 
products have been used to treat wounds over the years. 
Phytoconstituents derived from plants need to be iden-
tified and screened for antimicrobial activity to manage 
injuries [10].

The natural plant elements generated from them 
account for a sizable share of the worldwide medical busi-
ness. Throughout human civilization, herbal treatments 
and medications have played an important role in illness 
treatment. Despite a significant body of research on their 
restorative properties, there are no standard protocols 
for quality control of plant materials in terms of catego-
rization (phytochemical, pharmacological, and remedial 
activity). The standardizing of medicinal plants ensures 
uniformity and therapeutic efficacy. Herbal remedies are 
examined for their identification (portrayal), quality, and 
the quality of the extracts contained, since this is essen-
tial to assess their medicinal efficacy, i.e., to understand 
their pharmacological activity in order to demonstrate 
authenticity [11].

The plant extracts are more efficacious, free from unde-
sirable side effects than the pure active principle, and due 
to the totality of constituents rather than a single mol-
ecule. However, most synthetic drugs currently used to 
treat wounds are expensive and pose problems such as 
allergy and drug resistance. The investigation of potent 
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wound healing agents is one of the most promising areas 
in biomedical sciences [12].

To understand such plants in detail and for them to 
assume their proper role in contributing to affordable 
healthcare, a robust scientific assessment is required. 
Successive solvent extraction techniques, chromato-
graphic separations, and spectroscopic methods have 
been used to determine the chemical constituents of 
plants and study their bioactivity. The present study 
investigated the wound-healing activity of the ointment 
formulation of the ethanolic extract of Costus speciosus 
leaves and seeds and their comparison.

Risk factors and conditions associated with wound 
healing
Healing a wound is a delicate process, prone to disrup-
tion and failure for a multitude of reasons. Impairment 
of the wound-healing function can occur when any of 
its stages, or the timing and order in which they appear, 
are altered by external stimuli. In addition to raising the 
risk of severe complications and mortality, these variables 
also slow wound healing [13]. There are indeed local and 
systemic wound healing risk factors. An individual’s pro-
pensity to recuperate naturally is affected by systemic 
elements, which in turn impact the individual’s general 
health. Age, stress, degenerative diseases (including dia-
betes mellitus and hepatic and renal failure), adiposity, 
alcoholism, medication, and immunocompromising con-
ditions are also contributors (such as cancer and AIDS) 
[14]. It’s essential to establish the local elements that have 
an impact on the wound’s distinctive features. Foreign 
bodies, poor circulation, lack of oxygen, and infection 
are potential complications of an such injury. There is a 
linkage between such parameters, with systemic factors 
frequently influencing wound healing via environmental 
variables [15].

Methods and resources
Plant collection
At Baro Aoulia, Kumira, near Chittagong, in Decem-
ber of the following year, a specimen of Costus specio-
sus was collected. The leaves and seeds were then rinsed 
thoroughly with water and placed in a drying shed. Dr. 
Shaikh Bokhtiyar Uddin confirmed this plant. The leaf 
weight was roughly 2 kg, and the seeds were 700 gm. It 
was placed on a tray following thorough leaf cleaning and 
placed in an area with good airflow and shade from the 
sun. The leaves took roughly a month to dry out. Brown-
ish was the hue of the withered leaves. The seeds took 14 
days to dry out. The dried leaves and seeds were ground 
into a fine powder in a blender. Then leaf was 800gm and 
seed were 400gm after converting into course powder. 
The powder was collected and sent to the lab for addi-
tional processing using a glass vial [16].

Plant drug extraction
This was then used for extraction by soaking in a solvent. 
The solvent, in this case, is 95% ethanol. Ethanol was 
used to split the leaves and seed powder into two large 
glass jars, and the jars were then filled with the leaves. A 
mixture of 95% ethanol and leaves & seed powder were 
kept in separate 1-liter containers for 14 days at room 
temperature (25  °C), sometimes containers were shaken 
and stirred, then sieved and filtered using cotton plugs 
and Whatman No. 1 filter paper. The resulting solution 
was filtered again using a piece of filter paper. Filtration 
yielded 800 ml since ethanol evaporates when exposed to 
the air. A rotating evaporator at 50 °C was used to remove 
solvent from the filtrate, and a specific extract was 
obtained from the process. To achieve a firm residue, this 
had to be driest. Therefore, it was possible to begin labo-
ratory testing on Costus speciosus’ leaf and seed extract.

Percentage yield of the crude extract
The weight of crude extract was measured, and the per-
centage yield was calculated per weight of the sample. 
The yield (%) of the dried extract was determined by:

	
Percentage yield =

weight of plant extract (gm)
weight of raw materials (gm)

× 100%

Preparation of formulation and standard use
The simple ointment was prepared from the ethano-
lic extract of Costus speciosus using a white soft and 
hard paraffin mixture, cetostearyl alcohol, and beeswax 
obtained from the Department of Pharmacy, IIUC. A 
simple ointment base was used as the control group and 
was applied twice per day. Both extract ointments were 
used twice per day to treat different animals. Nebanol 
ointment (Neomycin sulphate) obtained from Square 
Pharmaceuticals Ltd. was used as a standard drug for 
comparing the wound healing potential of extract in ani-
mal models and both sample and standard were applied 
twice per day on experimental animals.

Formulation of topical ointment of Costus speciosus leaves 
& seeds
Effective concentration, optimal dosage for mice, and 
procedure for preparation of extract ointment followed 
by Sawant, S.E., and M.D. Tajane [17] with slight modi-
fication. Simple ointment base B.P. in the concentration 
of 0.5% (Tables 1 and 2; Fig. 1) was applied using excision 
wound models in mice.

Stability of formulated Costus speciosus’ ointment
Animals
For the animal experiments, all efforts were made to 
minimize the suffering of the animals. Swiss Albino 
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mice of either sex (aged 6–7 weeks old and weighing 
25–35 g) were obtained from the appropriate source. The 
animals were familiarized with the laboratory conditions 
for 14 days at room temperature (25 °C ± 2 °C) with a 12-h 
light/dark cycle with food pellets and ample water sup-
ply. The institutional animal ethical committee approved 
this study under an approved reference number [18]. All 
sections of this report adhere to the Animal Research: 

Reporting of In Vivo Experiments guidelines for report-
ing animal research.

Animals and experimental groups
Healthy young Swiss albino mice were randomly divided 
into four groups. Before commencing the experiment, 
each animal was assigned a unique identification marking 
with a marker-like head, tail, body, and unmarked.

Group I: The Control group was treated with ordinary 
ointment base.

Group II: Test group treated with Costus speciosus leaf 
ointment.

Group III: Test group treated with Costus speciosus 
seeds ointment.

Group IV: Reference Standard Market Preparation 
Nebanol (Neomycin sulphate).

We conducted an irritancy test where we applied the 
ointment to a person’s skin and carefully observed its 
effects. Additionally, we performed a stability study to 
assess the physical stability of the herbal ointment over 
four weeks under different temperature conditions, 
including 2 ºC, 25ºC, and 37ºC (Table  3). The results 
showed that the ointment remained physically stable at 

Table 1  Costus speciosus leaf extract ointment formulation
Ingredient Formulation
White beeswax 0.4 gm
Cetostearyl alcohol 0.10 gm
White hard paraffin 0.10 gm
White soft paraffin 18 gm
Costus speciosus leaf extract 0.05 gm

Table 2  Costus speciosus seeds extract ointment formulation
Ingredient Formulation
White beeswax 0.4 gm
Cetostearyl alcohol 0.10 gm
White hard paraffin 0.10 gm
White soft paraffin 18 gm
Costus speciosus seed extract 0.05 gm

Table 3  Stability results of formulated Costus speciosus’ ointment
Ointment Forms Storage condition Temperature Time PH Color Odor
Leaves Room Temperature 25 ºC 4 weeks 6.1 Dark green (No change) No change

37 ºC 6.1
Refrigeration 2 ºC 6.0

Seeds Room Temperature 25 ºC 4 weeks 6.0 Dark green (No change) No change
37 ºC 6.0

Refrigeration 2 ºC 6.0

Fig. 1  Ointment preparation from extract of Costus speciosus
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all of these temperatures for the entire four-week dura-
tion. The physicochemical properties of C. speciosus oint-
ment was also determined which is described in Table 4.

Acute dermal toxicity study
The acute dermal toxicity test of the crude extract of Cos-
tus speciosus was carried out per OECD draft guideline 
number 404. Three mice with standard skin surfaces were 
randomly selected and maintained in a cage individually 
and acclimatized to the working environment for a week 

before the test’s commencement. Around 10% of the 
body surface area fur was shaved from the dorsal area of 
the trunk 24 h prior to the study. The extract formulation 
was uniformly applied over the shaved area for 24 h. Mice 
were housed individually during the exposure period. 
The residual test substance was removed at the end of the 
exposure period, and the mice were observed daily for 14 
days to identify any adverse skin reactions [19].

Excision wound model
The Mice were anesthetized by administering ketamine 
(0.5 ml/kg b.w. i.p.). A total thickness of the straight exci-
sion wound area (approx. 130 mm) and 1 mm depth was 
made on the shaved backs of the mice 30  min after the 
administration of ketamine injection. The wounding day 
was considered day 0 (Fig. 2). The wounds were treated 
with topical application of the ointments as described 
above till the wounds were completely healed. The 
wounds were monitored, and the area of the wound was 
measured on the 3rd, 6th, 9th, 12th, 15th, 18th & 21st 
post-wounding days, and the mean of % wound closure is 
reported in Table 3. The epithelization period was calcu-
lated as the number of days required for the falling of the 
dead tissue remnants without any residual raw wound 
[20, 21].

Table 4  Physicochemical properties of formulated Costus 
speciosus’ ointment
Physicochemical Parameters Observation
Colour Dark Green
Odour Characteristic
Consistency Smooth Smooth
PH 6.1
Extrudability 0.4 gm
Spread ability 7 s
Loss on drying 30%
Washability Good
Non-irritancy Non-irritant
Solubility Soluble in boiling water, 

miscible with alcohol, ether.
Stability study 2 ºC, 25ºC, and 37ºC was 

stable

Fig. 2  Epithelization time measurement (day/day)
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Percentage (%) of wound closure

=

The initial wound
are a on day 0

− the wound are a on
all the following days N

The initial wound area on day 0
× 100

Where N = number of days 3rd, 6th, 9th, 12th, and 15th 
day.

Wound contraction measurement
Wound contraction was assessed by measuring the nar-
rowing of the size of the wound using a ruler. In order to 
quantify the size of the wound, the area of the wound was 
measured planimetrically every other day until the com-
plete healing of the wound was observed.

Epithelization time measurement
The epithelization time (Fig.  2) was calculated as the 
Number of days required for falling off the dead tissue 
remnants without any residual raw wound [22].

Statistical analysis
Results obtained from the animal models have been 
expressed as mean ± SEM and were compared with the 
corresponding control group (simple ointment B.P.) by 
applying ANOVA analysis and Dunnett’s test & Tukey 
test were applied to compare values, as appropriate, using 

SPSS software. Values were considered significant at 
p < 0.05, 0.01, and 0.001 [23, 24].

Result and discussion
Percentage yield of the crude extract
The percentage yield of the crude leaf and seed extract 
of Costus speciosus was determined by using the formula 
described in method section.

	
The percentage yield of leaf extract = (40gm) / (800gm) × 100%

= 5%

	

Percentage yield of seeds extract =
12gm
400gm

× 100%

= 3%

Wound area
A better healing pattern with complete wound closure 
was observed in treated mice within 21 days, while it 
took about 25–30 days in control mice with given con-
centrations of ointments of ethanol extract (Table  5; 
Figs. 2 and 3). There was a significant reduction in wound 
area from day three onwards in treated mice, and also, on 
later days, the closure rate was much faster than when 
compared with control mice. Table 5 shows the effect of 
ointment and extract of Costus speciosus leaves and seeds 
on the Excision wound model in mice (Fig. 4).

Table 5  The Mean ±  S.E.M. of the Area of contraction of the wound (mm)
Group Treatment Day 0 Day 3 Day 6 Day 9 Day 12 Day 15 Day 18 Day 21
I. Control 0 96.02± 0.33 78.59± 0.68 67.93± 0.34 56.12± 0.42 35.74± 0.75 24.73± 0.23 10.87± 0.29
II. EECS leaf

ointment
0 77.00± 0.23 67.00± 0.55 52.43± 0.44 31.31± 0.49 14.17± 0.83 0.03± 0.03 Healed

III. EECS seeds ointment 0 77.77± 0.45 68.78± 0.39 53.68± 0.21 30.63± 0.27 18.51± 0.53 0.31± 0.16 Healed
IV. Standard Neomycin ointment 0 72.41± 0.53 54.32± 0.37 39.01± 0.41 13.27± 0.21 Healed Healed Healed

Fig. 3  Bar diagram showing the effect of ointment and extract of Costus speciosus leaves and seeds on Excision wound model in mice. ANOVA followed 
by Tukey’s test. Each bar shown represents mean ± S.E.M. of 8 days per group
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Chromatic study
Wound photography of the same group of mice was illus-
trated in Fig.  5. The chosen days (0/3/6/9/12/15/18/21) 
corresponded to the wound induction day, inflammatory 

phase, granulation tissue formation, and epithelialization, 
respectively.

In this way, the recovery process is quickened. The 
wound contraction and epithelization time were the 

Fig. 5  Wound photography mice for starting day to healing day

 

Fig. 4  Line graph showing the effect of ointment and extract of Costus speciosus leaves and seeds on excision wound model in mice for an initial day to 
days need to heal fully
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variables measured in this research. Nevertheless, the 
healing process is influenced by several factors, includ-
ing the capabilities of the tissue to regenerate, the dam-
age’s intensity, and the source material’s health state. 
Values of wound contraction of treatments are presented 
in Table  4. The extract ointment showed a noteworthy 
effect on narrowing the wound area (130 mm2) com-
pared to the standard drug Neomycin ointment. The time 
required for epithelialization of the excision wound of the 
extract is described in Table 4.

Epithelization period
Significant shortened epithelization period was mani-
fested by the extract ointment compared to standard 
drugs and placebo. The medicated concentration short-
ened the period of epithelization into 6 days compared 
negative group. Wound contraction and epithelization 
occur in the proliferation phase. However, these two 
stages are not related, although the contraction may 
facilitate the re-epithelization process. The shortening 
and thickening of the wound resulted in the reduction 
of wound size and the amount of extracellular matrix 
needed to recover the damaged tissues [25]. This resulted 
in the acceleration of wound closure.

Discussion
Wound healing is a complex, multifactor sequence of 
events involving several cellular and biochemical pro-
cesses. These processes aim to regenerate and recon-
struct the skin’s disrupted anatomical continuity and 
functional status. The healing process, a natural body 
reaction to injury, initiates immediately after wounding 
and occurs in four stages. The first phase is coagulation 
which controls excessive loss of blood from the damaged 
vessels. The second stage of the healing process is inflam-
mation and debridement of the wound, followed by re-
epithelization, which includes proliferation, migration, 
and differentiation of the epidermis squamous epithelial 
cells. In the third or final stage of the healing process, col-
lagen deposition and remodeling occur within the dermis 
[26–29]. The basic principle of optimal wound healing 
is to minimize tissue damage and provide adequate tis-
sue perfusion and oxygenation, proper nutrition, and a 
moist wound-healing environment to restore the ana-
tomical continuity and function of the affected part. The 
result of the wound excision model indicates that in the 
first 3 consequent days, there was no significant increase 
in wound contraction in all the groups, compared to the 
control group. The results of the 8th day indicate a sig-
nificant increase (P < 0.05) in the percentage of wound 
contraction in the group treated with standard drug & 
ethanolic extract, this reveals that the extract has the 
ability to induce cellular proliferation.

When it comes to the progression of repairing wounds, 
herbal medicines are frequently used. The bioactive 
chemical constituents isolated from plant materials 
(leaves and seeds) have been scientifically demonstrated 
to aid wound healing potential. In this recent study, an 
investigation was conducted on the efficacy of Costus spe-
ciosus leaves and seed extract in augmenting the wound 
healing process within wound excision models. Notably, 
the chosen solvent for the extraction process was 90% 
ethanol, renowned for its universal solvency that adeptly 
attracts both polar and nonpolar molecules concurrently. 
The selection of an oily medicinal formulation was delib-
erate, given its inherent qualities of being gentle, facile to 
apply, and versatile for employment in both therapeutic 
and aesthetic contexts.

The rationale behind opting for an oily basis, specifi-
cally an ointment, lies in its capacity to serve as a con-
ducive medium for enhancing the absorption of active 
constituents into the targeted tissue. The oily nature 
of the base ensures a sustained interaction of the oint-
ment’s active components with the target tissue over an 
extended duration. This characteristic proves instrumen-
tal in facilitating and optimizing the therapeutic effects 
of the formulated substance. From the above remarks, it 
can be concluded that all the parameters of the selected 
extract ointment are done carefully. The extract stud-
ies showed a significant amount of selected active heal-
ing constituents. The wound contraction studies revealed 
that wound contraction increases by increasing the Cos-
tus speciosus extract concentration. The study also reveals 
that ointment formulation’s better activity may be due to 
the synergistic action of the plant’s constituents present 
in the prepared formulation. Thus, the prepared topical 
ointment is versatile in healing wound contraction.

The wound-healing activities of C. speciosus extracts 
are hypothesized to be mediated by the synergistic effects 
of the various bioactive phytoconstituents. Phytochemi-
cal investigations have revealed the presence of various 
secondary metabolites in Costus speciosus, including 
steroids, flavonoids, alkaloids, diosgenin, tigogenin, ter-
penes and saponins. Extracts prepared from the leaves 
and seeds of Costus speciosus exhibit antioxidant, antimi-
crobial, and anti-inflammatory properties in preliminary 
in vitro studies which were proven [30]. Further phyto-
chemical standardization and elucidation of molecular 
mechanisms through in vivo models are warranted to 
substantiate the ethnopharmacological use of this species 
for cutaneous wound repair.

Comparing the leaf extract of Kalanchoe pinnata with 
the results of standard medication, on day 12 of treat-
ment, the extract of the plant demonstrated significant 
wound healing, greater re-epithelialization, and denser 
collagen fibers, and on the 15th day of treatment, wounds 
were completely healed [31], moreover, on the 16th 
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day of treatment, the hydromethanolic Bersama abys-
sinica leaves extract’ ointment caused significant wound 
contraction [32]. Vernonia auriculifera Hiern leaves 
developed as ointment preparations with concentra-
tions of reveal significant wound healing activity when 
extracted with 80% methanol and solvent fractions [33]. 
On the 16th day, the group treated with Elaeis guineen-
sis leaf extract showed complete wound healing [34]. On 
the 20th day of treatment, the Manilkara zapota leaves 
extract ointments with the two concentrations 5% and 
10% demonstrated significantly enhanced in-vitro and in-
vivo wound reconstruction activities [35]. Whereas our 
tested C. speciosus extracts, both leaf and seeds extract 
took 21 days to heal the wounds completely and 18 days 
to significantly contract the wound in the animal model.

Based on assessments of C. speciosus, the plant’s anti-
fungal properties were introduced to light by the abun-
dance of sapogenins and saponins [36, 37]. Plenty of 
biologically active chemical compounds, notably dehy-
drodihydrocostus lactone, reynosin, arbusculin A, san-
tamarine, and stigmasterol, which were extracted from 
the chloroform extract of C. speciosus, have been inves-
tigated on blood mononuclear cells which have been 
isolated. These substances have been found to have anti-
inflammatory properties by triggering a decline in the 
levels of prostaglandins TNF-α and different interleukins, 
including interleukins 1 and 6 [38]. Positive antibacterial 
activity is possessed by C. speciosus. Terpenoids, or flavo-
noids, which have strong antifungal properties, antibac-
terial as well as anti-insect properties, could potentially 
be contributing factors to this [39].

The study had a limitation, as it didn’t use techniques 
like chromatographic separations or spectroscopy to pin-
point the exact chemical components in the extracts and 
their effects on biological systems. This limitation arose 
mainly because of the limitation of facilities which made 
it difficult to perform advanced chemical analyses. Con-
sequently, we couldn’t gain a complete understanding of 
the specific compounds in the extracts and their poten-
tial impacts on biological systems. This constraint may 
have limited the study’s findings, leaving some aspects 
of the extracts’ composition and potential bioactivity 
uninvestigated.

Conclusion
This study highlights Costus speciosus’s significant 
wound-healing efficacy, emphasizing its potential to 
expedite recovery. Both leaves and seeds contribute to 
an ointment with accelerated healing compared to a 
control group. Combining Costus speciosus with other 
treatments enhances its therapeutic impact. The ethanol 
extract, used as an ointment, proves effective in wound 
treatment, showcasing its promise in advancing wound 
management methodologies due to its rich phenol 

constituents. These findings underscore the promising 
potential of Costus speciosus in innovating and advanc-
ing methodologies for the management and treatment of 
wounds.

In summary, the findings of this study posit the leaves 
and seeds of Costus speciosus as potential sources of 
wound-healing properties, with the derived ointment 
emerging as a promising avenue for fostering tissue 
repair. The prospect of utilizing extracts from Costus 
speciosus is particularly compelling, offering a potential 
means to synergistically enhance therapeutic benefits. 
The notion of combining these extracts suggests a prom-
ising avenue for achieving a synergistic effect, thereby 
potentially magnifying the overall therapeutic impact on 
tissue repair. Chromatographic separations or spectro-
scopic analysis can be done as a future approach to iden-
tify potential lead molecules for wound healing purposes 
from leaves and seeds of Costus speciosus.
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