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ABSTRACT
Introduction: Microneedling is a technique aiming at stimulating the production of col-
lagen as well as serving as drug delivery. Copaiba oil has healing and anti-inflammatory 
effects that have already been demonstrated in several animal models.
Objective: To evaluate the effect of copaiba oil associated with microneedling on the 
skin of rats. Methods: Thirty rats were distributed in six groups of five animals each, subse-
quently undergoing: isolated microneedling, microneedling associated to mineral oil, and 
microneedling associated with copaiba oil. Biopsies were carried out in all animals at 14 
and 30 days after the procedure.The pa- rameters evaluated were: presence of collagen, 
fibroblasts and vessels, according to the following ratings: absence (0), mild (1), moderated 
(2) or intense (3).
Results: There was a statistically significant difference between the groups regarding the 
production of collagen at 14 days (p = 0.0091) and 30 days (p = 0.0357); and fibroblasts at 
30 days (p = 0.0357). the group that used microneedling and copaiba oil, presented, after 
30 days, a greater produc- tion of collagen and fibroblasts.
Conclusions: Copaiba oil associated with microneedling was capable of stimulating a 
greater produc- tion of collagen and fibroblasts in the skin of rats.
Keywords: dermatology; plants, medicinal; wound healing; collagen 

RESUMO
Introdução: O microagulhamento é técnica cuja finalidade é o estímulo do colágeno, bem como de 
drug delivery. O óleo de copaíba apresenta efeitos cicatrizantes e anti-infla- matórios que já foram 
demonstrados em vários modelos animais.
Objetivo: Avaliar o efeito do óleo de copaíba associado ao microagulhamento na pele de ratos.
Métodos: Foram utilizados 30 ratos distribuídos em seis grupos com cinco animais cada, submetidos 
a: microagulhamento isolado, microagulhamento associado a óleo mineral  e  microagulhamento  asso-
ciado  a  óleo    de    copaíba.    Foram  realizadas biópsias em todos os animais 14 dias e 30 dias 
após. Os parâmetros avaliados foram presença de colágeno, fibroblastos e vasos, classificada em ausente 
(0), leve (1), moderada (2) ou intensa (3).
Resultados: Houve diferença estatisticamente significante entre os grupos em relação ao colágeno com 
14 (p = 0,0091) e 30 dias (p = 0,0357) e fibroblastos com 30 dias (p = 0,0357). O  grupo  que  
utilizou  microagulhamento  e  óleo  de  co- paíba, apresentou, após 30 dias, maior produção  de  
colágeno  e  de  fibroblastos.
Conclusões: o óleo de copaíba associado ao microagulhamento foi capaz de estimular maior produção 
de colágeno e de fibroblastos na pele de ratos. 
Palavras-chave: dermatologia; plantas medicinais; cicatrização; colágeno
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INTRODUCTION
Ablative techniques such as chemical and surgical peels 

have been employed for the treatment of scars; however, a cur-
rent trend of the indication of less invasive procedures, in isola-
tion or in combination, with the aim of reducing complications 
and allowing a faster return to work activities has been observed, 
taking into consideration the cost/benefit relationship.¹,² In 
this context, new techniques for the treatment of scars such as 
microneedling, that can stimulate the production of collagen 
without completely removing the epithelium, has gained more 
emphasis.

3,4

Microneedling performed with the appropriate device 
has gained popularity as a technique that can treat scars, parti-
cularly acne sequelae.

4 This device emerged from concepts des-
cribed in 1995 by Orentreich and Orentreich, who reported 
the restoring effect of subcision or dermal needling in scars.

5 In 
1997, Camirand and Doucet used a “tattoo gun” for the treat-
ment of scars.

6 However, only in 2005 Desmond Fernandes 
developed the percutaneous collagen induction therapy (PCI) 
with a microneedling device.

7

Drugs or active substances associated to microneedling 
(drug delivery) have been more frequently used, which can act 
in the skin through channels created by the tissue trauma with 
the microneedles, with the aim of treating different types of der-
matological issues, such as melasma, periorbital melanosis, atro-
phic facial scars and others.

8-13 Among the most used substances 
is vitamin C, due to its antioxidant action.

3 However, in the 
literature, there are no reports of the use of copaiba oil as drug 
delivery associated to the microneedling technique.

Copaiba oil, extracted from trees of the genus Copaifera, 
family Leguminosae-Caesalpinioideae, stands out because of its im-
portance in Brazilian natural medicine. Its healing and anti-in-
flammatory effects were demonstrated in many animal models. 
One of those studies observed an increase in the lesion’s crust, 
granulation tissue and number of blood vessels when studying the 
morphological and morphometric aspects of the healing of open 
cutaneous wounds in rats treated with Copaifera reticulata oil.

14,15

Despite presenting anti-inflammatory, bactericidal, anti-
tumor and healing effect, among many others scientifically pro-
ven,

15-18 the evaluation of the effects of the use of copaiba oil 
associated to microneedling in rats’ skin has not yet been studied.

This way, the objective is to perform a histopathological 
examination of the effect of copaiba oil associated to micronee-
dling in rats’ skin of the species Rattus norvegicus.

METHODS
Type of study and sample selection
The study is characterized as experimental, prospective, 

longitudinal and comparative. Thirty male rats of the species 
Rattus novergicus, Wistar lineage, weighting between 350g and 
400g, approximately 120 days old were used.

Ethical aspects 
The animals in this study were evaluated according to 

the current national legislation for the raising and use of ani-

mals (Federal law n. 11.794, 2008) and the norms of the Co-
légio Brasileiro de Experimentação Animal (Cobea). The study 
was approved by the committee of ethics in the use of animals 
(Ceua) of the Centro de Ciências Biológicas e da Saúde of the 
Universidade do Estado do Pará (Uepa) on 12/08/2015, proto-
col n. 18/2015.

The animals were randomly distributed in to six groups.
•	Group microneedle 14 days (group MAG14), 

with 5 animals submitted to microneedling and euthanasia on 
the 14th day (D14).

•	Group microneedle 30 days (group MAG30), 
with 5 animals submitted to microneedling on D0 and euthana-
sia on the 30th day (D30).

•	Group microneedle + copaiba 14 days (group 
MAOC14), with 5 animals submitted to the microneedling te-
chnique on D0 and application of 1ml of copaiba oil, with eu-
thanasia on the 14th day (D14).

•	Group microneedle + copaiba 30 days (group 
MAOC30), with 5 animals submitted to the microneedling te-
chnique on D0 and application of 1ml of copaiba oil, and eutha-
nasia on the 30th day (D30).

•	Group microneedle + mineral oil 14 days (group 
MAOM14), with 5 animals submitted to the microneedling te-
chnique on D0 and application of 1ml of mineral oil,  and eu-
thanasia on the 14th day (D14).

•	Group microneedle + mineral oil 30 days (group 
MAOM30): with 5 animals submitted to the microneedling te-
chnique on D0 and application of 1ml of mineral oil, and eutha-
nasia on the 30th day (D30).

Surgical procedure
The procedure was initiated with the intraperitoneal in-

jection of the anesthetics ketamine and xylazine in doses of 70mg/
kg and 7mg/kg, respectively. The rats were positioned in prone 
position. Trichotomy was then performed in an area of 5 x 10cm 
on the left lateral region and disinfection with chlorhexidine.

Subsequently, microneedling with a cylinder with 192 
1.5 mm needles (Dr. Roller

® MTO, Porto Alegre, RS, Brazil) 
was performed, which was positioned between the index fin-
ger and the thumb, with moderate pressure, applied in back and 
forth movements 10 times, in 4 directions (vertical, horizontal 
and diagonal) until a uniform pattern of petechiae was achieved. 
In the Maoc group, immediately after the microneedling, the 
topical application of 1ml of copaiba oil (Copaifera reticulata) was 
also performed, which was supplied by the Empresa

Brasileira de Pesquisa Agropecuária (Embrapa).
The animals were kept with food and water ad libitum, 

in individual cages with a safety net at the back to allow for 
anesthetic recovery.

According to the research protocol, skin samples were 
collected from each animal for histopathological Analysis with 
a 5 mm punch biopsy 14 (D14) and 30 (D30) days after the 
microneedling.

Painless induced death was performed by intraperitoneal 
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Figure 1: Intensity of the proliferation of collagen fibers, fibroblasts and ves-
sels Image 1. Stan used was hematoxylin-eosin; collagen 40x magnification, 
fibroblasts 100x and vessels 100x

Figure 2: Masson’s trichrome staining; 100x power

Graph 1: Proliferation of collagen fibers in the Microneedling (MAG), Mi-
croneedling and mineral oil (Maom), Microneedling and copaiba oil (Maoc) 

groups in the 14 and 30 days groups

administration of ketamine chlorate (210mg/kg) and xylazine 
chlorate (21mg/kg).

Histopathological examination
The sample collected was stored in a jar with forma-

lin 10%, sent for histopathological processing and stained by 
hematoxylin-eosin (HE) and by Masson’s trichrome (MT) for 
the evaluation of collagen fibers. The slides were processed and 
analyzed by an experienced dermatopathologist using optical 
microscopy for examination and classification of the findings. 
The parameters analyzed were collagen fibers, proliferation of 
vessels and fibroblasts (Figures 1 and 2) that were proposed by  
Vieira et al in 2008; these parameters were then classified as ab-
sent (0), mild (1), moderate (2) and intense (3)

19
.

Statistical analysis 
The data obtained in the study were inserted into a Mi-

crosoft Excel 2010
® spreadsheet and subsequently submitted 

to statistical analysis. For the analysis of the groups 14 and 30 
days, test G was used. For the comparison between the three 
treatment groups MAG, Maom and Maoc the partitioning chi-
square test, adopting as significance level < = 0.05 for both. The 
software BioEstat 5.3

®
was used.

RESULTS
On histology, all groups had some degree of collagen, 

fibroblast and vessel production after the studied procedure.
Regarding the production of collagen (Graph1), a statis-

tically significant difference was observed between the groups 
MAG, Maom and MAO with 14 days (p = 0.0091) and 30 days 
(p = 0.0357).

Comparing the 14 days groups two by two, a difference 
between MAG and Maom (p = 0.0365) and MAG and Maoc (p 
= 0.0154) was seen and between the 30 days groups a statistically 
significant difference was seen between MAG and Maoc (p = 
0.0036). the group submitted to microneedling and application 
of copaiba oil with biopsy in 30 days had the most significant 
presence of collagen, which was considered intense.

Regarding fibroblasts (Graph 2) a statistically significant 
difference was seen between the groups MAG, Maom and MAO 
after 30 days (p = 0.0357).

Comparing the 30 days groups two by two, a difference 
between Maom and Maoc (p = 0.0033) was seen. The group 
submitted to microneedling followed by the application of co-
paiba oil with biopsy in 30 days had the highest frequency of 
fibroblasts, which was considered intense.

When assessing neovascularization (Graph 3), no statisti-
cally significant difference was seen for vessels between the 14 
days (p = 0.2873) and 30 days (p = 0.4060) groups.

DISCUSSION
Microneedling or percutaneous collagen induction 

(PCI) has been shown to be effective in the stimulation of col-
lagen production and therefore has been used for the treatment 
of acne scars, rejuvenation and stretch marks.

4,8,11,13 Among its 
advantages are: quick execution, low cost and easy approach for 
areas of difficult access.

7

Besides, microneedling has been associated to the appli-
cation of drugs with the objective of increase permeation of 
the skin and penetration of many active substances in order to 
improve the results of the procedure.

4,8
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Graph 2: Proliferation of fibroblasts. Proliferation of fibroblasts in the 
groups Microneedling (MAG), Microneedling and mineral oil (Maom), Mi-
croneedling and copaiba oil (Maoc) groups in the 14 and 30 days intervals

Graph 3: Proliferation of vessels. Proliferation of vessels in the groups Micro-
needling (MAG), Microneedling and mineral oil (Maom), Microneedling and 
copaiba oil (Maoc) groups in the 14 and 30 days intervals

With this perspective, an experimental study observed an 
increase in the expression of type I collagen and in the thickness 
of the epidermis in the skin of rats after microneedling with 1 
mm roller, with the most obvious findings in the groups also 
submitted to the topical application of retinol 1% and vitamin 
C 10%.

20

The length of the microneedles was also subject of re-
search. One of them used 0.25 mm microneedles to increase 
epidermal penetration of secretory factors released by human 
embryonic stem-cell -derived endothelial precursor cells (hES-
C-EPC) in 25 Asian women, with a global improvement of the 
pigmentation and wrinkles compared to microneedling only.

21

Copaiba oil (Copaífera reticulata) has been studied in many 
fields and its healing and anti-inflammatory effects were already 
demonstrated in many animal models; however, its effect associa-
ted to PCI

14-17
was not evaluated.

In the present study, we observed an increase in the 
amount of collagen fibers, fibroblasts and vessels in the skin of 
rats in all groups studied, what is probably related to the injury 
caused by the microneedles, which are capable of triggering a 
healing process with the release of growth factors, resulting in 
the proliferation of fibroblasts, capillary formation and increased 
collagen synthesis.

4,8,11,22

The group in which microneedling was performed with 
the application of copaiba oil and that was submitted to biopsy 
after 30 days showed a higher production of collagen and fibro-
blasts. This finding supports what was demonstrated by the study 
of Estevão et al, published in 2013 regarding topical application 
of copaiba oil on skin graft, where large fibroblasts and more 
collagen fivers were seen in skin flaps of rats treated with copaiba 
oil 10% ointment compared to controls.

23

Giesbrecht et al, in an experimental study with 31 rats 
evaluated the effect of copaiba oil 1% ointment in 

burns and demonstrated an intense presence of fibroblasts 
and more organized collagen fibers.

24

Regarding neovascularization, there was no statistically 
significant difference between the groups studied, even though 
all showed some degree of neoangiogenesis. This finding is in 
accordance with a study by Brito et al. who, in an experiment 
of healing of cutaneous wounds in rats using copaiba oil (C. 
multijuga), reported that the oil was capable of increasing the 
vascular network.

25

Eurides et al also observed an increased formation of 
granulation tissue and blood vessels during the process of tissue 
repair in wound healing in rats, demonstrating that copaiba oil 
(Copaifera langsdorffii) is capable of increasing vascularization.

26

Microneedling proposes a stimulation of the collagen wi-
thout removing the epithelium completely, since it preserves an 
area of the skin that will aid in the repair process.

4 In contrast, 
published studies with copaiba oil and healing frequently evalua-
te surgical wounds that alone can cause more damage to the skin 
with the formation of granulation tissue on which copaiba oil 
proved to be able to stimulate neovascularization.

17,19,26

The mechanism of action of the active ingredients in 
copaiba oil is not completely clear. Most of its therapeutic pro-
perties is attributed to diterpenes. It is believed that from its 
chemical characteristics of one or more of the oil’s components 
and through its synergistic action, the effects found by the use of 
copaiba oil become evident.

23,27

CONCLUSION
Copaiba oil associated to microneedling was capable of 

stimulating a higher collagen and fibroblasts production in the 
skin of rats, although no influence on neovascularization was 
shown when compared to microneedling alone. l
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