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Abstract.

Introduction: The prostate is an exocrine gland regulated by testosterone. This gland is target of proliferative lesions, such as
benign prostatic hyperplasia and cancer, which is related to the testosterone synthesis augment. The search for anticancer
natural substances capable of preventing/treating proliferative lesions has fostered interest in therapeutic properties of Pequi
(Caryocar brasiliense), known to be composed of various antioxidant, anti-inflammatory and anti-proliferative substances.
Thus, the objective of this study was to verify the anti-proliferative property of pequi oil in the gerbil prostate under
testosterone influence. Methodology: The animals were divided into the following groups: T (subcutaneous administration of
testosterone cypionate; T+P (pequi oil and testosterone cypionate) and Control (intact animals). After animal death, the
prostates were collected and embedded in paraffin for Haematoxylin-Eosin stain, for histopathological evaluation, and anti-
PCNA immunostain for proliferative activity analysis. Results: Morphological analysis showed presence of stratification in the
prostate epithelium of group T animals, accompanied by a high number of PCNA + cells, showing a high proliferative activity.
In the T + P group, the epithelium presented a pseudostratification pattern, with a smaller number of PCNA + cells, similar to
the Control group, showing a decrease in proliferative activity and maintenance of the normal prostate tissue architecture
when compared to the T group. Conclusion: Our results show an anti-proliferative effect of pequi oil on the gerbil prostate
under the influence of exogenous testosterone. Thus, pequi oil has great potential in the prevention of prostate proliferative
lesions, such as cancer.
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Introduction

The prostate is a branched alveolar tubule gland situated in the true pelvis and plays a
supportive role in the male reproductive system. This gland secretes the prostate fluid, an alkaline
solution that acts to balance the acidity of the vagina and contains supportive proteins and enzymes
that provide nourishment to sperm [1]. The morphology and physiology of this gland are regulated by
testosterone, which is related to the appearance of proliferative lesions, such as benign prostatic
hyperplasia and cancer [2]. This hormone diffuses across the plasma membrane of the prostate
epithelial cells where it is converted to dihydrotestosterone (DHT) by 5a-reductase [3]. The DHT
binds to androgen receptors (AR), forming a complex that is translocated to the nucleus, where induces
a transcriptional profile that causes general cell processes, including growth, proliferation and survival
[4]. Several researches have searched for natural substances capable of preventing and / or reversing
the pathological processes involved in the appearance and progression of prostate proliferative lesions
[5]. Among these phytotherapics we can highlight Pequi (Caryocar brasiliense), a typical fruit of the
Cerrado, that is composed of several antioxidant, anti-inflammatory, anti-proliferative substances,
which are related to the reduction and suppression of pre-neoplastic lesions [6]. Therefore, the purpose
of our study was to verify the possible anti-proliferative property of pequi oil in the gerbil prostate

under testosterone influence.

Materials and Methods

15 male gerbils (60 days old) were divided into 3 groups (n = 5): i) Control, intact animals; ii)
T, received subcutaneous administration of 0.10 mL of testosterone cypionate for 90 days at 48 h
intervals; and iii) T+P, received pequi oil (1 mL/kg), by gavage, daily for 120 days, starting on day O,
plus testosterone cypionate (similar to group T), starting on day 30. The prostatic fragments were fixed
for 4 h in Metacarn, dehydration in graded alcohol, embedding in paraffin wax and sectioned at 5 um.
The sections were stained with Hematoxylin-Eosin, for histopathological evaluation, and submitted to
immunohistochemical staining with PCNA antibody, for proliferative activity evaluation. Results were
shown as mean = SEM and statistical significance was defined as p <0.05.

Results and Discussion

Morphological analyzes in the prostate tissue of the Control group animals (Figure 1A)
showed acini composed of simple cubic / columnar epithelium, surrounded by smooth muscle and,

more externally, by connective tissue rich in blood vessels. After testosterone application (group T;
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Figure 1B) the prostate tissue architecture was altered, with several foci of epithelial stratification. The

prostate of animals that received treatment with pequi oil together with the application of testosterone
(group T+P; Figure 1C) presented fewer tissue morphology alterations than group T, with less

epithelial stratification.

Figure 1. Morphological analysis of prostate of Control [A], T [B] and T+P [C] groups. L (lumen), st
(stroma), epi (epithelium), sm (smooth muscle), * (blood vessel), star (epithelial stratification region).
Staining: Hematoxylin-Eosin. Bar: 50 pum.

The immunohistochemistry to PCNA positive cells detection (Figure 2) revealed that
testosterone (group T; Figure 2A) promoted a significant increase in the proliferative cells amount
compared to the Control group (p < 0.001; Figures 2C and D). Moreover, pequi oil (group T+P; Figure
2B) reversed this situation (p < 0.001), keeping the amount of PCNA positive cells similar to the
Control group (Figures 2C and D). These data corroborate the review published by [7] that exhibit the
antiproliferative properties of this compound. In addition, studies show that the antiproliferative
potential of pequi may be related to the large amount of antioxidant substances that this fruit possess
[8, 9]. The oxidative damage is directly related to the carcinogenesis process, since reactive oxygen

species can act at all stages of the proliferation process [10].
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Figure 2. Immunohistochemistry analysis of proliferative cells of T [A], T+P [B] and Control [C]

groups. Arrow (PCNA positive cell), arrowhead (PCNA negative cell), L (lumen), st (stroma), epi

(epithelium), sm (smooth muscle), * (blood vessel). Quantitative analysis of PCNA + cells of the
prostatic epithelium [D]. Data show mean + S.E.M. percentage of positive PCNA cells. *** p <0.001
versus Control group; &&& p <0.001 versus T group. Counterstaining: Harris Hematoxylin. Bar: 50

pm.
Conclusions

Altogether, these data show that pequi oil has an effective antiproliferative effect in the gerbil
prostate under exogenous testosterone influence. Thus, pequi oil has great potential in the prevention
of prostate proliferative lesions, such as prostate cancer. In addition to highlight the importance of

preserving Cerrado species, since pequi is a typical plant of this biome.
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