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Abstract

The treatment of skin lesions comes up against the difficulty of the treatment due to the animal's temperament, causing stress 
and reluctance to administer medication, which may lead the tutor to interrupt the treatment. Knowing that coconut water 
has therapeutic properties that benefit tissue regeneration, we aimed to evaluate the healing activity of ACP Derma barrier 
cream, a coconut water-based product, to measure the degree of repair of the wound and to compare the evolution of the 
healing process, through macroscopic evaluations of the wounds. Five dogs were used in which 3 circular incisions were made 
on their backs. Wounds were treated with the 3 ointments (ACP, CMR® and Vetaglós®) and were macroscopically evaluated 
in the periods of 4, 7, 10 and 14 days of treatment. There were significant reductions in the wound area up to the 14th day, 
resulting in a satisfactory healing of the ointments used. ACP Derma was shown to be superior in terms of adherence to the 
lesion and showed effective potential for wound healing in dogs, equivalent to treatment with commercial ointments, making 
it a more cost-effective therapeutic option.
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Introduction

The study of healing and treatment of skin lesions is 
extremely important in the veterinarian medicine field due 
to the high numbers of animals with lesions of different 
types and origins constantly admitted for veterinary care 
[1]. The combination of the knowledge of this process 
with the particularities of each patient helps to create a 
healing therapy, which results in the tissue repair and in the 
reestablishment of the animal’s homeostasis [2]. Any failure 
during the repair process can result in chronic injuries or 
scarring, which increases the financial expense of the tutors 

due to constant treatments and considerable medical costs, 
affecting quality of life of patients. Great efforts have been 
made to develop new therapies for wound repair [3].

Countless researches and several methods are being 
developed and applied to accelerate the healing process. 
The interest in the use of herbal medicines is increasing 
[4]. Among them, coconut water powder (ACP) has already 
been used in clinical studies that evaluate the effects of skin 
healing in Wistar rats [5]. The author concluded that the ACP 
treatment enhanced the tissue repair process, promoting the 
development of collagen fibers. It was evaluated the use of 
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ACP-based biofilms (ACP-501) as a support in the treatment 
of oral affections in patients with head and neck cancer [6].

Based on previous pre-clinical and clinical studies which 
consisted in one of the most important steps to ensure the 
efficacy and safety of a new product, it was proposed the 
development of a coconut water powder-based bioemulsion 
(ACP-502) to use in treatment of diabetic foot as a wound 
protector and healing inducer. Such work proved the effective 
potential in the healing of diabetic foot ulcers, contributing 
to a new, more accessible therapeutic approach in treatment 
of wounds in diabetic patients. The treatment interfered in 
the clinical score of the affected patients regarding the mean 
healing time, the risks of complications and permanent 
sequelae. Therefore, the approach was considered a viable, 
easy-to-use and lower-cost option [7].

The search for a way to advance and improve the 
healing process of skin wounds in dogs comes up through 
observation of the long-time period of clinic admission of 
these animals, to treat extensive skin wounds. A product 
which can reduce the healing time improves the treatment, 
since most long-term protocols can cause stress, difficulties 
to administer medications to the animal. Also, it can lead the 
tutor to decide to stop the treatment, due to the long time 
needed and other adversities on the way.

The difficulty of treatment can increase due to the 
animal’s temperament, along with the consistency of 
ointments of common use. All of it delays the healing time. 
Few experimental studies to evaluate skin healing using dogs 
are found in the literature, most likely due to the difficulties 
in handling these species in an experimental environment. 
The research for new therapies to enhance this process is 
fundamental.

Based on previous results and on the non-identification 
of clinical or experimental studies which have evaluated 
the coconut water in the healing process in dog’s wounds, 
the aim of this work was to evaluate the healing activity of 
the herbal formulation ACP Derma cream barrier (coconut 
water powder-based) compared to the traditionally used 
ointments: CMR® e Vetaglós®.

Materials and Methods

Ethical Aspects

The project was submitted and approved by the 
Committee on Ethics in the Use of Animals of the institution 
under process number 11251322/2019. The study was 
carried out according to the Ethical Principals of Animal 

Experimentation.

Animals

Five street dogs (Canis lupus familiaris) were rescued 
from the urban perimeter a large city. All animals were 
females, mixed breed, weighing from 4.5 kg to 12.4 kg, and 
ages ranging from 5 months to 1 year and a half. These 
animals were placed in a kennel, where they had been 
through individual care, access to water and super premium 
commercial dog food until the end of the experiment.

The dogs were dewormed and an ectoparasiticide was 
administrated. Blood was collected to perform leishmaniasis 
test and blood count (all were negative for leishmania). The 
procedures were carried out at a veterinary clinic; in the 
same city the dogs were rescued.

The animals that presented hematological alteration, 
such as anemia and hemoparasitosis, were treated and 
underwent 15 days of adaptation process. The animals were 
carefully observed to check their general health, especially the 
condition of nutrition and cleanliness, as well as any aspects 
that could interfere with the full course of the experiment. At 
the end of the process, all animals were spayed, vaccinated 
against rabies and adopted by responsible tutors.

Induced Wounds

The bitches were submitted to injectable dissociative 
anesthesia, using the association of 125 μg/m2 

dexmedetomidine, 0.2 mg/kg methadone, 0.3 mg/kg IM 
midazolam, and after 15 minutes, ketamine 2 mg/kg IV. After 
arranging the animals in the prone position, a trichotomy 
was performed on the thoracic spine region of each animal, 
followed by antisepsis with 0.2% povidone iodine.

The incision areas were marked on the back of the animals 
using a marker brush, keeping 5 cm between the lesions, in 
three locations in the thoracic sagittal midline, proximal, 
middle and distal third. After demarcation, circular incisions 
were made in the delimited areas with the aid of a metal 
biopsy Punch Keyes of 1 cm in diameter, with a cutting blade 
on its lower edge, piercing the skin and the subcutaneous 
tissue with the aid of a scalpel. Surgical scissors and anatomic 
forceps; Thus, it was possible to perform the removal of the 
skin fragment and consequently exposing the thoracolumbar 
fascia (Figure 1). The same instrument was used to induce all 
wounds, being properly sterilized for use in the next animal. 
The full depth of the punch was used, standardizing the size 
of the wound, and paying attention to the fact that all layers 
were removed, leaving only the underlying muscle. 
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Figure 1: From left to right: Demarcation; punch use; excision of the skin fragment; circular incisions.

Treatment

The animals remained in individual kennel. They 
were submitted to the treatment, initiating the ointment 
application soon after the wound induction, following 
the sequence: Thoracic lesion of the proximal third: CMR; 
Thoracic lesion of the middle third: VETAGLÓS; Thoracic 
lesion of the distal third: ACP.

Post-surgical analgesia was carried out using Tramadol 
2 mg/kg and Dipyrone 25 mg/kg, both every 8 h PO, for 3 
days. The animals used an Elizabethan collar to avoid licking 
the surgical wound throughout the treatment.

The topical application of a layer of the respective 
substances was enough to completely cover the wound 
areas, without the need for bandaging. The application was 
done once a day, always at the same time, for 14 days and by 
the same researcher.

Wound Evaluation

Surgical wounds were daily observed to evaluate 
the qualitative parameters of the main macroscopic 
characteristics, regarding the presence and intensity of 
exudate, wound bed color, presence and color of scabs 
(yes or no). They were considered healed when covered by 
macroscopically distinguishable epithelium cells were.

The presence of edema was reported in absent, mild, 
moderate and severe scores.

All animals had their wounds photographed using 
a smartphone with a high-resolution digital camera (64 
megapixels), positioned 30 cm away and parallel to the 
wound. The calibration marker (quick response code [QR]) 
was positioned close to the wound, and a photograph was 
taken only after QR the code recognition by the wound 
measurement app Imito Wound (Figure 2). This approach 
avoids underestimating or overestimating of the wound area 

estimate.

Figure 2: Wound measurement using the Imito Wound 
app.

The image was positioned and scaled on the smartphone 
screen to occupy the entire surface. The configuration of the 
area in Imito app was obtained by tracing the circumference 
with a point-to-point line. With the amplified image, the 
distance between the points becomes smaller, which 
improves the contour of the wound edge. The application 
automatically calculated width, circumference and area with 
digital planimetry, on days 4, 7, 10 and 14 of the healing 
process. Wound closure was evaluated by measuring the area 
of the wound retraction on the days previously mentioned.

The wound reduction analysis was performed with a 
digital caliper (Figure 3) to evaluate the linear transversal 
and horizontal measurement of the lesion and subsequent 
area calculation, equivalent to an ellipse. Where a: transversal 
measure and b: horizontal measure. The area reduction was 
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followed through the days; A= π x a x b/4.

Figure 3: Wound measurement using digital caliper.

The mean ulcer repair rate (RRm) was also calculated, 
which denotes how many mm2 the ulcer area decreased in 
a given time interval (between t1 and t2), being expressed in 
mm2 per day and defined by the following quotient: RRm = - 
A (t2) – A (t1)/ t2-t1; where A(t1) and A(t2) are the ulcer areas 
at times t1 and t2, respectively, where t2 > t1. Mean repair rates 
were calculated among days RR4-7, RR4-14, RR7-10, RR7-14 
and RR10-14.

Statistical Analysis

Data were submitted to Shapiro-Wilk and Bartlet tests 
to investigate the normal distribution of residuals and 
homoscedasticity, respectively. Repair rate data between 
days 4 and 7 (RR4-7), 4 and 10 (RR4-10), 4 and 14 (RR4-14), 
7 and 10 (RR7-10), 7 and 14 (RR7 -14) and, finally, 10 and 14 
(RR10-14) were analyzed in a completely randomized design 
with treatment effect (ACP x CMR x VET) through analysis 
of variance (ANOVA). Application wound area (AWA), 
caliper wound area (CWA) and wound circumferences (WC) 
were analyzed in a randomized block design (animals) in a 
split-plot scheme (4, 7, 10 and 14 days). When a statistical 
difference was observed, the Student-Newman-Keuls 
test (SNK) was applied to compare the means. Data were 
expressed as mean and standard error of the mean (SEM). 
The significance level considered was 5% (P < 0.05). All 
experiments were performed using the R software (Team, 
2020).

Results

During the inflammatory period, the presence of edema 
was observed until the 4th day in animal 2, being intense in 

the wound treated with CMR and moderate in the wound 
treated with Vetaglós. In animal 3, the wound treated with 
Vetaglós presented mild edema. On the 7th day of treatment, 
animal 2 presented mild edema in the wound treated with 
CMR. In both animals, the wounds treated with ACP did not 
show edema, as well as in the other animals in any of the 
wounds.

Twenty percent of the wounds treated with CMR 
presented edema until the 7th day of treatment, while 40% 
of the wounds treated with Vetaglós presented edema until 
the 4th day. On the 10th and 14th day of treatment, none of the 
wounds presented edema in any of the treatments (Table 1).

Treatment D4 D7 D10 D14
CMR 20% 20% 0% 0%

VETAGLÓS 40% 0% 0% 0%
ACP 0% 0% 0% 0%

Table 1: Relative frequency (%) regarding the presence of 
edema in induced wounds treated with CMR, Vetaglós and 
ACP ointments.

The exudate characteristics of the inflammatory phase 
were also monitored during the experiment. On the first 
postoperative day, serosanguineous exudate was observed 
in animal 1 in all wounds, moderate in the ones treated with 
CRM and Vetaglós wound and mild in ACP. In animal 2, the 
serosanguineous exudate was more intense in the wound 
treated with CMR, moderate in Vetaglós and absent in the 
wound treated with ACP. Animal 3 did not present exudate 
in any of the wounds. Animal 4 presented moderate serous 
exudate in wounds treated with CMR and Vetaglós and mild 
in wounds treated with ACP.

On the 4th day of treatment, only animal 2 still had 
serosanguineous exudate in wounds treated with CMR and 
Vetaglós in a moderate and mild intensity, respectively. The 
wound treated with ACP, as well as the other wounds in the 
other animals, did not present exudate.

In all animals the wounds did not presented infection 
with the presence of purulent drainage (Table 2).

Regarding the presence of scabs and wound coloration, 
on the 4th day of evaluation (Figure 4), animal 1 had dry, 
reddish-colored wounds that were treated with CMR and 
Vetaglós and in the one treated with ACP it showed onset of 
retraction and intense yellowish scab. Animal 2 presented 
moist and reddish wounds, treated with CMR and Vetaglós. 
The lesion treated with ACP was dry and with a slightly 
yellowish scab. Animal 3 had all wounds dry, reddish and 
crusted. Only the lesion treated with CMR showed partial 
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retraction. In animal 4, all wounds were dry, reddish and 
crusted, but the scab was more evident in the wound treated 
with ACP. Animal 5 had dry, reddish and crusted wounds. 
100% of wounds treated with ACP were dry and crusted, 
while CMR and Vetaglós still had moist and no scabs.

On the 7th day (Figure 5), the wound treated with Vetaglós 
in animal 2 had moisture and still did not have scabs, unlike 
the other animals.

Figure 4: Macroscopic aspects of the healing process on the fourth day of treatment.

Figure 5: Macroscopic aspects of the healing process on the seventh day of treatment.

Treatment
Exudate intensity (%)

Intense Moderate Discreet Absent
1st day

CMR 20% 40% 0% 40%
VETAGLÓS 0% 60% 0% 40%

ACP 0% 0% 40% 60%
4th day

CMR 0% 20% 0% 80%
VETAGLÓS 0% 0% 20% 80%

ACP 0% 0% 0% 100%

Table 2: Relative frequency (%) referring to the intensity of exudate (serosanguineous or serous) in induced wounds treated 
with CMR, Vetaglós and ACP ointments. on the 1st and 4th postoperative day.

https://medwinpublishers.com/OAJVSR
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On the 10th day (Figure 6), all wounds had scabs. 
In animal 1, the crusts were thicker and presented dark 
coloration in all wounds. In the other animals, the lesions 
were more reddish. All wounds were dry and had no purulent 
drainage.

On the 14th day (Figure 7), all wounds were healed in 
all animals. In animal 1, the wound treated with Vetaglós no 

longer had scabs, as all the wounds in animal 3.

Repair rates are shown in Table 3. ACP, CMR and VET 
did not significantly influence RR4-7, RR4-14, RR7-10, RR7-
14 and RR10-14. However, RR4-10 varied in function of 
treatments (P < 0.05). ACP differed statistically from CMR 
and was similar to VET. VET and CMR did not differ.

Figure 6: Macroscopic aspects of the healing process on the tenth day of treatment.

Figure 7: Macroscopic aspects of the healing process on the fourteenth day of treatment.

Treatment
Repair rate

Days 4-7 Days 4-10 Days 4-14 Days 7-10 Days 7-14 Days 10-14
ACP 0.13±0.02 0.15±0.02 a 0.12±0.02 0.16±0.02 0.12±0.01 0.08±0.02
CMR 0.03±0.04 0.06±0.02 b 0.06±0.01 0.09±0.01 0.09±0.01 0.08±0.02
VET 0.08±0.02 0.11±0.02 ab 0.09±0.01 0.14±0.05 0.08±0.01 0.08±0.01

p-value# 0.11 0.02 0.06 0.26 0.3 0.98

Table 3: Mean±standard error of the mean and p-value of repair rates between days 4, 7, 10 and 14 for ACP, CMR and VET.

The mean values for AWA and WC and the effects of 
days and treatments are shown in Table 4. For AWA, there 
was an interaction among treatments and days. ACP and VET 

showed differences between day 4 and 7. CMR only started 
to reduce between day 7 and 10. ACP decreased until day 14. 
On the other hand, VET and CMR stabilized on day 10. On 
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day 4, ACP showed the highest value. On the other days, there 
was no difference among treatments. For WC, ACP showed 
a significant reduction between days 4 and 7. CMR and VET 
reduced WC between days 7 and 10, stabilizing thereafter. On 
the other hand, ACP showed decreasing values until day 14. 
Treatments did not differ on days 4 and 7. On days 10 and 14, 

CMR had WC higher than ACP (Figure 8).

Treatments did not differ for CWA (C = 0.30). Differently, 
the days influenced significantly. There was a significant 
reduction from days 4 to 14 (Figure 9).

Figure 8: Wound circumference (cm).

Figure 9: Caliper wound area (cm2).
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Application wound area (cm2) Days
Treatment 4 7 10 14

ACP 1.3±0.2 Aa 0.9±0.1 Ab 0.4±0.1 Ac 0.1±0.1 Ad

CMR 1.0±0.1 Ba 0.9±0.1 Aa 0.6±0.1 Ab 0.4±0.1 Ab

VET 1.1±0.1 Ba 0.9±0.1 Ab 0.4±0.1 Ac 0.3±0.1 Ac

Sources of variation Ointment Day P x D  
p-value # 0.94 <0.001 0.02  

Circumference. cm Days
Treatment 4 7 10 14

ACP 4.1±0.3 Aa 3.4±0.2 Ab 2.2±0.4 Bc 1.3±0.2 Bd

CMR 3.7±0.2 Aa 3.4±0.3 Aa 2.8±0.4 Ab 2.5±0.3 Ab

VET 3.8±0.2 Aa 3.3±0.3 Aa 2.3±0.4 Bb 1.8±0.3 ABb

Sources of variation Ointment Day P x D  
p-value 0.46 <0.001 0.02  

a, b, c, d indicate difference between days in the same treatment.
A, B indicate difference between treatments on the same day.

*SEM: Standard error of the mean. # Significance levels of the F-test of the analysis of variance.

Table 4: Mean±standard error of the mean and p-value of the application wound area (cm2), circumference (cm) and caliper 
wound area (cm2) for days 4, 7, 10 and 14 for ACP, CMR and VET.

Discussion

During the literature review, no studies were found with 
the aim to evaluate the healing action of powdered coconut 
water ointment in dogs comparing to allopathic (Vetaglós®) 
and homeopathic (CMR®) ointments commercially used in 
the veterinary field as a wound healing for dogs and cats. No 
experimental study with this purpose was identified in the 
studied species.

ACP Derma Barrier Cream is composed by powdered 
coconut water and vegetable oils (coconut oil, moringa 
oil, linseed oil). When topically applied, the substances of 
vegetable oils (triglycerides, phospholipids and antioxidants) 
can act synergistically through several mechanisms: 
production of skin barrier homeostasis, antioxidative 
activities, anti-inflammatory properties, direct or indirect 
antimicrobial activities (upregulation of antimicrobial 
peptides), wound healing [8].

Signs of inflammation, such as edema, hyperemia and 
the presence of exudate are expected findings after a wound 
is made and can be minimized by agents that favor healing 
[9].

In wounds treated with the ACP Derma barrier cream, 
there was an important role in the inflammatory phase (until 
the 4th day), reducing edema and presenting an absence of 

exudate, promoting an earlier entry into the proliferative 
phase. At the beginning of the proliferation phase (4-7 
days), it was observed scab formation and the beginning of 
retraction was more evident when compared to the other 
treatments.

Up to the fourth day after the operation, 20% of the 
wounds treated with CRM and 40% of the wounds treated 
with Vetaglós presented edema, while none was present 
in the lesions treated with ACP. The absence of edema may 
be associated with the presence of oleic and linoleic acids 
present in the ACP barrier cream. Showed that the wounds 
treated with n-9 and n-6 presented less edema in the first 48 
hours when compared to the control group [10].

On day 7, 20% of wounds treated with CMR still had 
edema. The results differed from the study carried out, 
comparing herbal medicines of topical use in the skin healing 
process in horses. It was observed that in the inflammatory 
phase of the healing process, wounds treated with calendula 
had less swollen edges and serous, smooth and thin scabs, 
compared to the other groups of the treatment [11]. 
Nonetheless, the results are in accordance with the literature, 
which states that the occurring edema in the region of the 
wounds can last up to seven days, and it is a consequence 
of the increase of the vascular permeability that develops in 
the inflammatory phase of the wound, as a protective tissue 
response [12].
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The initial phase of healing, the inflammatory phase, is 
fundamental for the repair process. Without inflammation 
there is no repair. There is an increase in capillary 
permeability and consequent migration of cells (leukocytes, 
lymphocytes, erythrocytes) to the wound, which, with the 
accumulation of plasma, constitute the inflammatory exudate 
[13]. This process was observed in this work where exudate 
was present on the first day of treatment with varying 
intensity in all of them. On the 4th day, only the ACP treatment 
showed absence of exudate. Similar result was previously 
presented where no exudates were seen in the macroscopic 
observation carried out in the three groups of treatments in 
rats (amorphous and crystalline-aqueous, amorphous and 
crystalline-gel and triglyceride freeze-dried coconut water) 
[5].

the observation of scab formation on a skin wound 
favors the repair process. The dryness of the superficial 
scab also helps in the wound contraction process [5]. During 
dehydration the lesion decreases in size and takes tissue 
adhered to it. In this study, on the 4th day of treatment, all 
wounds treated with ACP had scabs, while in the other 
treatments there was moist and no scabs.

Using the temporal progression from a macroscopic 
point of view, under evaluation of the wound area treated 
with ACP, it could be observed that, on the 4th day, there was an 
expansion of the ulcerated area when compared to the initial 
area produced and standardized by the punch, in agreement 
with the results from Magalhães [5] where the group treated 
with Amorphous and crystalline-aqueous coconut water and 
amorphous and crystalline-gel freeze-dried coconut water 
also showed expansion.

In this study, the mean repair rate of wounds treated 
with ACP had a higher percentage on all days compared, 
except on days 10-14, where results were similar to the 
others. Notwithstanding, treatments did not significantly 
influence the repair rate. The RRM 4-10, on the other hand, 
varied according to the treatments (P=0.02), where wounds 
treated with ACP (RRM=0.15) differed statistically from 
those treated with CMR (RRM=0.06) but they were similar 
to Vetaglós (RRM=0.11). The evolution of scar repair at 
the beginning of the proliferative phase (4-10 days) was 
more evident in wounds treated with ACP, possibly due 
to the presence of biopolymers composed of glycoside 
residues that show piezoelectricity compared to collagen, 
maintaining the high level of moisture in the wound bed. 
The concentration of water in the wound bed determines 
the migration of keratinocytes from other cells because the 
neovascularization process induces an increase of oxygen 
intake. The fibroblasts, along with other molecules, support 
the matrix architecture wth the ability to synthesize not 
only collagen, but also aminoglycans [14]. Studies show 

that freeze-dried coconut water significantly increases the 
deposition of collagen in healing process [5].

Despite that on the 14th day the mean area of wounds 
treated with ACP was lower (0.1) when compared to CMR 
(0.4) and Vetaglós (0.3), this study did not find statistically 
significant data, regarding the differences in the size of the 
area of treated wounds. Nonetheless, the area of wounds 
treated with ACP decreased until day 14, while the other 
treatments stabilized on day 10. However, on day 14, the 
circumference of lesions not treated with ACP (1.3) was 
statistically different (P=0.02) from the lesions treated with 
CMR (2.5) and Vetaglós (1.8). The last two were similar. The 
circumference of wounds treated with ACP showed values 
always decreasing from day 4 to 14, when compared to the 
other ointments that stabilized the circumference values on 
days 7 and 10. The model presented in this work showed 
greater repair from a macroscopic clinical point of view, 
contributing in a way so that the healed area of the ACP was 
smaller on the 14th day of treatment, however not statistically 
different from the others. With significant reductions, the 
ACP treatment had a superior performance on the 14th day, 
regarding the size of the circumference, being statistically 
different and smaller than the others.

It is necessary to emphasize that in the composition of 
coconut water is possible to find the presence of some fatty 
acids such as linoleic, oleic and linolenic. Also, vitamin C, 
among other elements that have already shown, in studies, 
an influence on wound healing. Furthermore, coconut water 
is rich in phytohormones (indole-acetic acid), which are 
cytokines of plant growth active in promoting cell division. 
They are also involved in cell growth and differentiation in 
other physiological processes. Coconut water also contains 
other compounds that show cytokine-like activities which 
are purine derivatives (diphenylurea), having biological 
activities considered excellent for cells [15].

In addition to essential fatty acids, vitamins A also 
contribute to the tissue repair process. In his study, the 
author describes that vitamin A acted in the stimulation 
of fibroblasts, collagen deposition and formation of 
connective tissue [16]. It is fundamental to the proliferation 
phase, important in the formation of granulation tissue. 
Vitamin A and its derivatives, called retinoids, regulate cell 
proliferation and differentiation, playing an important role 
in dermatological treatment. Ascorbic acid (vitamin C), 
when applied topically, promotes good tissue repair in the 
initial phases of the healing process, both qualitatively and 
quantitatively [17].

Another important agent in the healing process is urea. 
It has a moisturizing effect and water retention capacity in 
the epidermal barrier [18]. It is a widely used moisturizing 
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agent due to its ability to retain the skin and may have helped 
to maintain the moisture in the wound, preventing it from 
becoming dry. The presence of vitamins A and urea in Vetglós 
ointment and vitamin C in ACP may have contributed to the 
satisfatory healing response of the treated wounds.

Evaluating the healing effect of CMR ointment in Wistar 
rats, it was observed that the ointment had great angiogenic 
potential, with a shorter healing time when compared to the 
extract of Bidens pilosa L., honey and an allopathic ointment 
[19]. It was showed the angiogenic effect of Calendula 
officinalis, which occurs due to the presence of triterpenes 
and steroids in its composition, not due to inflammation, as 
occurs in other healing products [20]. Histologically, in an 
experiment carried out, it was observed that animals treated 
with Bellis perenis extract presented more grouped and 
intertwined collagen fibers when compared to animals in the 
control group, which ensured a better aesthetic appearance 
at the location of the wound [21]. In this study, despite not 
showing good adhesion to the lesion surface, the homeopathic 
CMR ointment also had a satisfactory healing effect. Vetaglós 
and ACP ointments showed excellent adhesion to the wound 
surface when compared to CMR. ACP had better consistency, 
facilitating handling and, consequently, treatment.

Although there are no repellent compounds in the 
formulation of the ointments and the barrier cream is rich 
in sugars, due to the powdered coconut water, no attraction 
of insects to the wounds was observed, even in the rainy 
period, which predisposes to greater proliferation of these. 
It can also be considered that none of the treatments in this 
experiment induced hypersensitivity.

The study presented here did not use any substance to 
infect the wounds. On the other hand, treatments were carried 
out in order to keep the wound bed free from contamination. 
In none of the treatments was observed purulent drainage 
or infection.

As one of the components of ACP and coconut oil, 
lauric acid and its derivative monolaurin has shown 
antimicrobial activity by disintegrating the membrane of 
lipid-coated bacteria, including Staphylococcus aureus and 
Staphylococcus epidermidis [22]. The antimicrobial and 
healing properties of sunflower seed oil (containing linoleic 
acid) in rats was studied, comparing it to a group treated with 
clostebol+neomycin, treating wounds topically with these 
substances, in rats inoculated with 0.1mL of Staphylococcus 
aureus. Overall results indicated significant antimicrobial 
activity, anti-inflammatory and wound healing properties 
[23]. Lauric acid and linoleic acid in ACP ointment probably 
also built up an antimicrobial influence during the treatments, 
showing satisfactory results when compared to Vetaglós 
ointment, which has antimicrobial substances (Gentamicin 
Sulfate, Sulfanilamide, Sulfadiazine) in its composition. As 

for the CMR ointment, despite not having antibiotics in its 
composition, it was reported an in vitro study a considerable 
action of Myristica sebifera on bacterial strains isolated from 
suppurative lesions [24].

In this study, there were significant reductions in the 
wound area until the 14th day, resulting in a satisfactory 
healing by the ointments used for the treatment, resulting 
in the development of granulation tissue, conforming to the 
literature [25].

Conclusions

According to the experimental model proposed in this 
study, all treatments presented healing potential. In view of 
the results, it is evident that the ACP Derma barrier cream, 
based on powdered coconut water, showed effective potential 
for wound healing in dogs, being equivalent to the treatment 
with commercial allopathic (Vetaglós) and homeopathic 
(CMR) ointments, products of common use.

The consistency of ACP Derma proved to be superior 
regarding the adherence to the surface of the lesion. The use 
of ACP Derma barrier cream to treat wounds in dogs resulted 
in a better cost-effectiveness. Also, it offered a therapeutic 
option that brought benefits regarding the feasibility of 
application and the market price.
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