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INTRODUCTION
Wounds are one of the most common health 
problems worldwide and can be described as the 
deterioration of the structural and functional 
integrity of the epithelial tissue of the skin caused 
by a thermal, physical injury, or an underlying 
pathological condition. They can spread to other 
tissues and surrounding structures1-2 causing a 
series of cellular and molecular responses that 
allow the natural state of the skin to be restored. 
This process is known as healing3-4 and involves 
four different phases: hemostasis, inflammation, 
proliferation and ends with remodeling.5-6

Ipomoea batatas (L.) Lam. (I. batatas) known as 
sweet potato, is one of the most important food 
crops in the world. It is a dicotyledonous plant 
native to America with a herbaceous consistency 
that is grown annually.7 Its roots are the edible 
portion of the plant and they present a great 
variety of colors: white, yellow, orange, pink and 
purple.8 Sweet potatoes have been extensively 
investigated due to their high polyphenol content 
and the presence of anthocyanins.9-11 Also has a 
variety of biological activities, among which we 
can mention its antioxidant,12 hypoglycemic,13 anti-
inflammatory,14 neuroprotective,15 antibacterial,16 
antiulcer17 and anticancer.18

Today, the treatment of skin lesions is a frequent 
problem and although on the market we find 
pharmaceutical products that promise safety and 
efficacy; all do not show the expected results. Given 
this, the goal of this study was to evaluate the 

healing activity of a gel based on Ipomoea batatas (L.) 
Lam. on induced wounds in mice.

MATERIAL AND METHODS

Biological material
Mus musculus Balb/c (35-40 g) male, 3 and a half 
months old were used for this investigation. Mice 
were kept in cages and standard environmental 
condition of photoperiod 12:12 hours (light / dark) 
with a temperature of 25 ± 2 ° C. They were given 
a balanced diet and water administered ad libitum. 
The study was approved by the Ethics Committee of 
the Facultad de Farmacia y Bioquímica - Universidad 
Nacional de Trujillo with the document COD. N °: 
PR005-2021/CEIFYB

Vegetal material and Preparation of the 
extract 
Roots of Ipomoea batatas (L.) Lam., were acquired 
in the District of Huanchaco, Province of Trujillo, 
Region La Libertad, Peru. The peels of the roots of 
Ipomoea batatas were washed, cut and placed in an 
extraction solution of 1.5 N hydrochloric acid and 
96% ethanol (15:85, v / v). The mixture obtained was 
macerated for 72 hours in an amber flask, with daily 
stirring, subsequent filtration and concentration in a 
rotary evaporator at 40 ° C. The dry extract obtained 
was placed in an amber container and stored at -20 ° C.

Preparation of the gels19

The base gel formulation was prepared based 
on carbopol, liquid glycerin, propylene glycol, 
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triethanolamine and water. To obtain the 0.5% and 1% gels, the extract 
was added to the base gel until the established concentration was 
obtained. Finally, the formulations were packaged, labeled and stored 
at room temperature until use.

Evaluation of healing activity20

Backs of all mice were depilated and wounds were induced within 48 
hours. Anesthetic in 2% lidocaine cream was applied topically and a cut 
perpendicular to the longitudinal axis of the mouse of approximately 1 
cm in length was made. The measurement was made with the help of a 
Vernier caliper.

20 mice were randomly distributed into 4 experimental groups with 
5 specimens per group: Group I (Control), to which no treatment 
was applied, Group II (Base Gel), Group III (Gel I. batatas 0.5%) and 
Group IV (Gel I. batatas 1%). Groups II, III and IV received daily 
administration of topical treatments for 14 days using sterile swabs for 
their application. The wound healing process was recorded, evaluating 
wound closure throughout the treatment.

Histopathological study20

During euthanasia, all experimental animals were administered 
pentobarbital sodium 60 mg / kg v.ip. and skin samples were obtained 
by making a cut 1.5 cm long and 1 cm wide around the scar. The skin 
samples were preserved in sterile bottles with 10% formaldehyde 
solution to be histopathologically evaluated.

Statistical analysis
Data are expressed as mean ± standard error of the mean (SEM) on a 
Bardot scatter plot and one-dimensional on a band plot. The graphs 
were prepared using R language (R-GUI v.4.1.0) performing an analysis 
of variance (ANOVA) followed by the post Hoc Tukey test. Values are 
considered statistically significant at p <0.05.

RESULTS

Determination of wound healing
Wound closure is a parameter that determines the evolution of the 
healing process. Therefore, a comparison of wound healing was made 
in the experimental groups during the 14 days of treatments, which is 
shown in Figure 1. The wound closure percentages of Group II (Base 
Gel), Group III (Gel I. batatas 0.5%) and Group IV (Gel I. batatas 1%) 
show a significant difference compared to Group I (Control). At the 

same time, Group IV shows a significantly higher percentage of wound 
closure from day 6 post treatment (p <0.05). The evaluation of the 
treatment at day 10 shows that group IV completes the wound closure 
compared to group I (Control).

Histopathological changes

Figure 2 shows histopathological changes in mouse skin samples. In 
Group I (Control), no differentiation of basal cells is observed at the level 
of the epidermis, and connective tissue with few fibroblasts arranged 
in parallel is observed in the dermis. These findings correspond to 
a progressive and physiological scarring, but with the presence of 
inflammatory cells related to the effect of the induced injury. Group 
II, which received treatment with the base gel, does not show basal cell 
differentiation, which is an indication of re-epithelialization, and in the 
dermis the connective tissue is observed containing few fibroblasts and 
collagen fibers to fill and contract the wound.

Groups III and IV that received the topical formulations of I. batatas 
show greater healing activity. Group IV, which received the 1% gel 
treatment, shows continuity of re-epithelialization at the level of the 
epidermis. In the dermis, intense activity of the reparative wound 
healing phenomenon is observed due to the parallel arrangement of 
fibroblasts and abundant collagen due to the effect of gel treatment 
compared to the other experimental groups.

DISCUSSION
The results show that the topical administration of gel of I. batatas in 
a mouse wound model leads to a significant acceleration in wound 
healing, which was observed in the percentage of wound closure that 
occurred in less time in comparison to the control group. The faster healing 
time reduces the possibility of complications in the injury, these in turn 
reduce the costs that may be involved in prolonging the treatment.21

In the histopathological analysis of the groups that received the purple 
sweet potato gels, an active recovery of the stratum corneum, granular, 
spinous and basal cells is shown. These later will be in charge of replacing 
the dead epidermal cells. In the dermis there is abundant formation of 
fibroblasts arranged parallel to the epidermis. These histological data 
indicate an adequate healing process, mainly in group IV. It is also 
observed the formation of dermal papillae that play a crucial role in 
regulating the growth and cycle of hair follicles, due to the fact that they 
generate instructive signals to induce the proliferation of protruding 
epithelial cells,22 and induce new hair follicles and hair fibers.23

Figure 1. Percentage of wound closure in the experimental groups during the treatment days. Results expressed as mean ± SEM in a Bardot and one-
dimensional scatter diagram in a stripplots (n = 5). A statistically significant difference was observed between the groups on days 6 and 10 (p <0.05), 
according to the ANOVA statistical analysis and Tukey's post hoc test.
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The healing activity of Ipomoea batatas peels "purple sweet potato" 
can be attributed to its phytochemical composition, since its 
main components include polyphenols,24 phenolic acids such as 
hydroxybenzoic acid, chlorogenic acid, ferulic acid, caffeic acid, 
gallic acid,25-26 flavonoids such as quercetin, myricetin, kaempferol, 
luteolina,27 rutin and catechin,26 and anthocyanins with basic cyanidin 
and peonidin monomers, which are found as cyanidin and peonidin 
glycosides acylated with caffeic acids , hydroxybenzoic and ferulic.28-30 
These compounds promote the wound healing process, since they have 
one or more of the faculties to act as anti-inflammatory, antioxidant 
or antibacterial compounds, activities necessary to achieve a successful 
completion in the restoration of the skin.31

Among the mechanisms of action of the secondary metabolites 
reported in Ipomoea batatas and that are related to the healing activity, 
mention is made of gallic acid, kaempferol, rutin, catechin and 
quercetin, recognized as powerful anti-inflammatories. These would 
play a very important role, since their action is associated with blocking 
neutrophil infiltration, a fact that is related to the reduction of levels 
of tumor necrosis factor alpha (TNF-α), interleukin 1 (IL-1β) and 
nitric oxide (NO).26 This effect can be complemented by the action of 
anthocyanins, which reduce the excessive expression of inducible nitric 
oxide synthase, cyclooxygenase-2 and pro-inflammatory cytokines 
including TNF-α and IL-1β,32 inhibition of activated B-cell kappa light 
chain enhancer nuclear factor (NF-κB) that promotes the expression of 
genes related to inflammation.33 

Appropriate choice of the pharmaceutical form of administration 
determines the effectiveness of the treatment. Therefore, our results can 
also be favored by the pharmaceutical form used for the administration 
of the active principles, in this case gels. Gels have several advantages 

in promoting wound healing; among them we can mention its ability 
to provide the humid environment required for healing, in addition to 
allowing the incorporation of plant extracts.34-36 

CONCLUSION
Gel based on the ethanolic extract of the peels of Ipomoea batatas (L.) 
Lam. demonstrated to accelerate the wound healing process induced 
in mice, the most effective treatment being the 1% gel formulation. 
It is postulated that the healing mechanism of I. batatas is related to 
phytoconstituents such as anthocyanins and phenolic compounds that 
exert antioxidant, antimicrobial and anti-inflammatory effects, which 
contribute to the healing process.
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Figure 2: Histopathological sections of the skin of Mus musculus Balb / c. A. Group I (Control). B. Group II. (Base Gel). C. Group III (Gel I. batatas 0.5%). D. Group 
IV (Gel I. batatas 1%). Keratinous stratum corneum (ec), stratum granulosa (eg), stratum spinosum (ee), basal cells (eb) dermal papillae (arrow), fibroblasts (*), 
sweat glands (gs), eschar (s). (Hematoxylin and Eosin stained, 400X).
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