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ABSTRACT
Purpose: To verify the copaiba balsam (Copaifera officinalis) effect on Walker 256 carcinoma inoculated into vagina and uterine cervix
of rats. Methods: Eighteen female Wistar rats weighing between 180-250g were used, distributed into 2 groups (GCop, GC). On the 1st
day of the experiment, 0.3 ml of Walker 256 carcinoma (2x106 concentration) was inoculated in both groups; on the 3rd day of the
experiment, it was given 4.8 ml/kg of distilled water to the GC group, and 4.8 ml/kg of copaiba balsam to the GCop group. On the
12th day, euthanasia was performed and the tumor was grafted, being weighted and verified its volume. The data were submitted to
statistical analysis with ANOVA test. Results: It was observed that copaiba balsam presented a negative inhibitory potential of 70%.
Conclusion: The copaiba balsam stimulated the tumor growth.
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RESUMO
Objetivo: Verificar o efeito do óleo de copaíba da espécie Copaifera officinalis no carcinoma de Walker 256 inoculado em vagina e colo
de útero de ratas. Métodos: Foram utilizadas 18 ratas da linhagem Wistar, pesando entre 180–250g, distribuídas em dois grupos (CCop,
GC). No 1º dia de experimento, em ambos os grupos foi inoculado 0,3ml de tumor de Walker 256 na concentração de 2x106; no 3º dia
após essa inoculação, foi iniciada a administração de água destilada na dose de 4,8 ml/kg ao GC, e copaíba na dose de 4,8 ml/kg ao
GCop. No 12° dia foi realizada a eutanásia das ratas e ressecado o tumor, sendo este pesado e averiguado seu volume. Os dados obtidos
foram submetidos à análise estatística pelo método ANOVA. Resultados: Observou-se que o óleo de copaíba apresentou um potencial
inibitório negativo de 70%. Conclusão: O óleo de copaíba estimulou o crescimento tumoral.
Descritores: Plantas Medicinais. Carcinoma 256 de Walker. Neoplasias do Colo do Útero. Ratos.
1Research performed at the Laboratory of Experimental Surgery, State University of Pará (UEPA), Brazil.

Introduction

Uterine cervix cancer is the 5th most common cancer
among women1. In Brazil, it is estimated that uterine cervix cancer
is the 3rd most common malignant neoplasm among women,
being surpassed just by skin cancers (non-melanoma) and breast
cancer, being the 3rd cause of death by cancer on women2.

Akin to many other types of cancer, if detected early,
uterine cervix cancer has a great percentage of cure; however, on
further stages, there are few treatment options, based primarily on
systemic chemotherapy3.

Based on that, cytotoxic and hormonal drugs as well as
biological agents have been used on cancer treatment. However,
such drugs often have pitfalls, due to the fact they have high

toxicity against non-cancerous cells, and also because various
types of cancer cells are resistant against therapy. Therefore,
development and test of new anti-cancer substances is necessary4.

One of the best ways to test novel substances is to use
it against experimental tumors. The induction model of Walker
256 carcinoma has been largely described in the literature.
However, the only available model of Walker 256 carcinoma in the
uterine cervix was described by Brito et al.5, which can be used to
test novel drugs with anti-tumoral effects.

Among these drugs, there are medicinal plants that have
been used for many years for the treatment of various diseases,
with an increase of their use during the last decade. Nonetheless,
there is little evidence about their toxicity and efficacy6.

In Brazil, it is of great importance the use of copaiba
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balsam, especially in the Amazon region. This balsam is attributed
to have anti-inflammatory activity, wound healing properties and
gastroprotective activity, which have been already confirmed on
previous studies7-9. On the other hand, there are several other
usages credited by Brazilian population, who consider that the
balsam have hypotensive characteristics as well as anti-rheumatic,
anti-spasmodic, laxative, contraceptive and anti-tumoral
properties10.

The copaiba balsam is largely used among population for
gynecological cancers treatment like vaginal cancer and uterine
cervix cancer9. Copaiba balsam anti-tumoral activity was
previously tested with other species of the oil, like C. langsdorfii,
C. reticulata Ducke and C. multijuga, and with other animal
carcinoma models. However, C. officinalis action on Walker 256
carcinoma, especially when inoculated into the vagina and uterine
cervix, has never been tested. Since there are no studies on that and
the number of researches about the anti-tumoral effect of copaiba
balsam is low, this study aimed to verify the effect of copaiba
balsam (Copaifera officinalis) on Walker 256 carcinoma
inoculated into the vagina and uterine cervix of rats.

Methods

The handling of all animals used during this research was
done according to the Brazilian regulations in force for animal
vivisection and the norms of the Brazilian College for Animal
Experimentation. The Ethical Committee on Research of the State
University of Pará approved this experiment. In addition, all
animals used in this study received the humane care in
compliance with Guide for Care and Use of Laboratory Animal
(NIH publication 85-23, revised 1985).

* Substances

The substances used on this paper were the Copaifera
officinalis crude oil (Brasmazon) and distilled water.

* Samples

Eighteen female Wistar rats weighing 180 – 250g were
obtained from Evandro Chagas Institute (Belém – Pará). Animals
were kept under standard rodent laboratory housing at conditions
with 12 hours day/night cycles and given standard rodent chow
diets and tap water ad libitum.

Nine animals were assigned to each group and treated as
following:

Control Group (GC): animals treated with 4.8 ml/kg of
distilled water through gavage.

Copaiba Balsam Group (GCop): animals treated with 4.8
ml/kg of copaiba balsam through gavage.

* Procedures

All animals were submitted to inhalatory anesthesia 21
days prior to tumor inoculation, to perform bilateral oophorectomy.
After 21 days, vaginal scraping was performed in order to confirm
the anestruous.

The day before the tumor cells were inoculated on the
assigned groups (day 0), the rats were anaesthetized with diethyl
ether and 0.3 ml of acetic acid (10%) was inoculated into the organ
(Figure 1).

On the day 1 of the experiment, tumor cell inoculation
into the vagina and uterine cervix was done under general
anesthesia with diethyl ether. An endocervical brush was used to
scrape the vaginal wall (Figure 2) and after that 0.3 ml of the liquid
containing tumor cells was inoculated into the vagina and uterine
cervix. On this day, rats had their initial weights measured and
kept for further analysis.

FIGURE 1 – 10% acetic acid inoculation

FIGURE 2 – Vaginal scraping
18 rats

GC

N=9

GCop

N=9

On the 3rd day post tumor inoculation, the treatment with
copaiba balsam or water began. Before the gavage, the animals
were weighed and the dosage of oil or water was calculated. The
assigned drugs were given to each group until the assigned date for
euthanasia (until the 11th day).
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For the tumor analysis, animals were euthanized at day
12 following tumor cell implantation by an excessive inhalation of
diethyl ether. Before euthanasia, each rat had its final weight taken.
After that, a laparotomy was performed in order to analyze the
presence of macroscopic metastasis sites and to allow the re-
moval of uterus, vagina, cervix and rectum for further analysis
and separation of uterine cervix and vagina.

The tumors were extracted entirely and weighed. They
were then sectioned and counter stained with hematoxylin and eosin
for histopathologic evaluation.

The average tumor weight of copaiba balsam group
was compared to control group average. The results were given
by the following equation that expresses potential of inhibi-
tion, created by Tarnowisk and Stock (1957)11:
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Where ‘Tt’ means the average tumor weight of treatment
group (copaiba group) and ‘Tc’ means the average tumor weight of
control group.

The obtained data was analyzed by one-way analysis of
variance – ANOVA test. P values < 0.05 were taken to indicate
statistical significance.

 Control Group Copaiba Balsam Group * 

R1 1.89 2.49 

R2 1.88 7 

R3 2.61 6.1 

R4 2.22 6.303 

R5 5.479 4.889 

R6 1.572 4.112 

R7 2.32 2.42 

R8 1.3 1.3 

R9 2.34 2.5 

Media 2.4012 4.1238 * 

Standard Deviation 1.2244 2.0523 

Results

When evaluated the weight loss between the groups, the
one treated with copaiba balsam presented weight loss significantly
higher than the one that received distilled water (Figure 3).

That can be corroborated when analyzing tumor weight
(Table 1). There was statistical difference between the weights, once
the tumor weight of copaiba treated group was higher than control
group.

FIGURE 3 – Comparison between weight loss variation in grams
between rats of GC and GCop inoculated with Walker 256 carcinoma
*p < 0.05 (ANOVA)

TABLE 1 – Tumoral weight of GC and Gcop, in grams

SOURCE: Research protocol.
* p < 0.05 (ANOVA)

In order to evaluate the inhibitory potential of copaiba
balsam, the Tarnowisk and Stock (1957) equation was used. This
equation expresses the percentage of tumor growth inhibition, and,

according to that, the copaiba balsam had a negative inhibitory
potential, meaning a stimulus to tumor growth of more than 70%
(Figure 4).
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Discussion

Copaiba balsam is commonly described as having similar
action to those presented by nonsteroidal anti-inflammatory drugs
(NSAIDs)7,12-14. On studies performed with naproxen15 and
celecoxib16 there was a decrease on tumor mass and animals
maintained their weights during the study. This could be credited
to NSAIDs effect on COX-2, therefore inhibiting PGE 2
production17, since it hinders tumor cells apoptosis and induces
cell proliferation18.

On study performed by Lima et al.19 copaiba balsam of
Copaifera multijuga specie provoked a decrease on tumor growth
in vivo of 58%, on a murine melanoma lineage, using a 2 g/kg
dosage.

Thus, on this study, since it was used a higher dosage of
copaiba balsam, the anti-inflammatory and anti-tumoral activities
should be increased, causing a great decrease on tumor growth.
However, it did not happen, suggesting that copaiba balsam action
could be similar to glucocorticoids, since these are used as
anti-inflammatory on lower dosages and as immunesuppressants
on higher doses20.

It is widely known that glucocorticoids induce
lymphocyte apoptosis, being useful to treat certain types of
neoplasms21; nevertheless, it has been shown that glucocorticoids
can also inhibit apoptosis on certain tumoral lineages22,23 as well as
reduce efficacy of chemotherapy on some types of cancer24.

So, as long as copaiba oil has a similar action to
glucocorticoids, the dosage used in this research could be capable
of systemic immunosuppression or inhibition of tumor cells
apoptosis, or even both, producing a higher tumoral development.

Thus, it is possible to suggest further studies on
pharmacological mechanism of copaiba balsam as well as verify
its possible immunosuppressant activity, with specific parameters
of immune system evaluation.

Conclusion

The copaiba balsam on a dosage of 4.8 ml/kg stimulated
Walker 256 carcinoma growth.
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