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Abstract

Original Research Article

The population of Sunda porcupine (Hystrix javanica) is tends to decrease year by year, since it’s become rarely found
in nature. This study was conducted to determine the histological structure and distribution of estrogen and
progesterone receptors in the ovary of pregnant and non-pregnant Sunda porcupine. Five ovaries of pregnant and non-
pregnant Sunda porcupine were used as samples. The ovaries were fixed in Bouin's solution, processed with paraffin
method, and cut into Sum thickness. The tissue slides were dyed using immunohistochemical staining method to
determine the distribution of estrogen and progesterone receptors. The results were analyzed descriptively.
Immunoreactivities of estrogen and progesterone receptors in the ovaries of non-pregnant Sunda porcupines were
detected in the atretic follicle cells and theca internal cells of developing follicle, whereas in the ovaries of pregnant
Sunda porcupine, immunoreactivities of estrogen and progesterone receptors only found in atretic follicle cells. Luteal
cells of corpus luteum appeared to be immunoreactive against progesterone receptor antibodies with weak intensity in
the ovary of pregnant Sunda porcupine. This study was confirming that there was little difference in expression of
estrogen and progesterone receptors in ovaries of non-pregnant and pregnant Sunda porcupine.
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INTRODUCTION

Sunda porcupine in which included to the
family of Hystricidae in the Rodentia order has the
Latin name Hystrix javanica [1]. Sunda porcupine has a
unique thorn-like hair structure which is a modification
of the special hair that covered the upper part of the
body and serves as a self-protection. While on the
bottom part of the body is covered by short black rough
hair [2]. In Indonesia, this species is distributed in Java,
Madura, Bali, Lombok, Sumbawa, Flores, and Tanah
Djampea [3]. According to Banfield, Sunda porcupine
is herbivore with monogastric type [2]. Porcupine in the
Hystrix genus usually digs the soil to find their food,
such as roots and tubers. The bark of the tree during the
dry season, agricultural crops such as potatoes,
cantaloupe and maize are also their natural feed [4].
Porcupine can give birth 1-2 times a year with litter size
varying from one to three, either, twins or triplets in
captivity [5].

In the reproductive system, hormone receptors
are play an important role to control many mechanisms
in the reproductive organ activity, such as pregnancy
and estrous cycle [6]. Receptor is protein molecule that
binds a signal molecule from the outside of the cell,
such as neurotransmitter, hormone, antigen, or other
substance. Receptors for steroid hormones are located
in the plasma membrane and used second messenger to
deliver signals in responsive cells [7]. Estrogen plays an
important role in the reproductive system, bone
homeostasis, cardiovascular remodeling and function of
brain [8-10]. Estrogen receptor is a member of the
steroid receptor superfamily and plays as estrogen
binding so that it is able to effect [11], especially in the
estrous cycle. Progesterone receptor is a ligand that
binds progesterone hormone and will undergo
conformational changes after binds to hormone that
leads to nuclear translocation, dimerization and DNA
binding [12, 13].
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Documentation about reproductive hormone
receptors distribution in the ovarian of pregnant and
non-pregnant Sunda porcupine is important as basic
information. Determination of reproductive hormone
receptor distribution can be used to predict the function
of this hormone in the target organs. This principal data
is essential to understanding the hormonal mechanism
of reproductive system that can support the
conservation effort of Sunda porcupine in the future.

However, study about distribution of estrogen
and progesterone receptors in the ovarian of pregnant
and non-pregnant Sunda porcupine (Hystrix javanica)
has never reported before. This study was conducted to
determine the distribution of estrogen and progesterone
receptors in the ovarian of pregnant and non-pregnant
Sunda porcupine with Immunohistochemical Staining
method.

MATERIAL AND METHOD
Ethical Approval

All the method and material used in this study
has been approved by the Ethics Committee for
Preclinical Research of Universitas Gadjah Mada,
Indonesia with N0.326/KEC-PPT/1X/2015.

Sample

The organ samples were obtained from
merchant in Ngawi district. Five female Sunda
porcupines were sacrificed in this research. Deep
anesthesia by cetanes (ketamin HCL, 10-15 mg Kg-1,
IM) and rompun (xylazine HCL, 0.10 - 0.15 mg Kg-1
IM) was done before opening the body cavity and
decapitation of the animals. Four ovaries of non-
pregnant female porcupines and one ovary of pregnant
female porcupine were removed and be used as sample.

Tissue Processing

The samples were fixed in Bouin's solution for
24 hours before moved in the preservation solution,
alcohol 70% solution. The ovaries were processed by
paraffin method. The first step of tissue processing was
dehydration process using series of alcohol solution
begin from 70% alcohol for 10-12 hours, 80% alcohol
for 10-12 hours, 90% alcohol for 9-12 hours, 95%
alcohol for 8-12 hours, 100% alcohol for 4-6 hours,
absolute alcohol | for 2-3 hours, and alcohol absolute 11-
Il for 1-2 hours respectively. Next step was clearing
process using xylene solution I, Il and 1l for 30
minutes respectively. Then, the ovarian tissues were
inserted in liquid paraffin in an incubator with a
temperature of 60°C. The paraffin infiltration process
was carried out in liquid paraffin I, 11, and 11l for one
hour respectively. The tissues then placed into liquid
paraffin in a pot and left until the paraffin hardens. The
tissue paraffin blocks were cut with microtome in Spm
thickness.

Immunohistochemical Staining

Primary antibodies used in the
immunohistochemical staining were rabbit polyclonal
antibody anti estradiol receptor o (bs-0122R, Bioss
Antibodies) with 1:100 antibody dilution and rabbit
polyclonal antibody anti progesterone receptor (bs-
0111R, Bioss Antibodies) with 1: 100 antibody dilution.
Starr Trek Universal HRP Detection System® (901-
STUHRP700-071017, Biocare Medical, USA) was used
to visualize the immunoreactivities.
Immunohistochemical staining begins with
deparaffinization of tissue slides using xylene 1, II, and
111 for three minutes respectively. The rehydration was
performed with absolute alcohols I, Il and I1I, 95%,
90%, 80%, and 70% alcohols for three minutes
respectively. Endogenous peroxidase was blocked by
incubate the slides in 3% H,0, solution in methanol for
20-30 minutes. Non-specific reactions were blocked by
incubating the tissue using Background Sniper for 20-
30 minutes. Then, the slides were incubated with
primary antibodies, overnight at 4°C temperature. After
the slides were washed with BPS solution, Trekkie
Universal Link as secondary antibodies were added and
the incubation were done for 20-30 minutes, followed
by incubation with Trek Avidin-HRP for 20 until 30
minutes. The visualization was done by incubated the
slide in the mixed substrate and diaminobenzidine
(DAB) chromogen. Counterstain was done using Harris'
Hematoxylin solution for 1 minute. The next step was
dehydration process using alcohol solution with
concentration 70%, 80%, 90%, 95%, 100%, absolute
alcohols I, I, and Il for 1 minute respectively,
continued with clearing using xylene I, 1I, and Il for
five minutes respectively. The last step was mounting
the tissue slide with deck glass and Entellan® (Cat. No.
107960, Sigma-Aldrich).

Analysis

The tissue slides were examined with light
microscope (NIKON YS100). The microphotographs
were taken by digital camera (Optilab®) integrated with
microscope. The results were analyzed descriptively by
looking at the immunoreactive area of ovary tissue to
determine the distribution of estrogen and progesterone
hormone receptors in pregnant and non-pregnant Sunda
porcupine ovarian.

RESULT AND DISCUSSION
Estrogen receptors

Immunohistochemical staining results showed
an overview of the distribution of estrogen hormone
receptors in ovarian organ of pregnant and non-
pregnant Sunda porcupines. Immunoreactivities of
estrogen hormone receptors in ovaries of non-pregnant
Sunda porcupines were distributed in the atretic follicle
cells (Fig.1.B) and theca internal cells of developed
follicle (Fig.1.C). However, in ovary of pregnant female
Sunda porcupine, immunoreactivities of estrogen
receptor distributed only in atretic follicle cells
(Fig.1.A). Corpus luteum appeared non-
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immunoreactive against estrogen receptor antibodies.
Immunoreactivities of estrogen receptors in the atretic
follicle were appeared in the border between the
degenerated tissue and other normal ovarian stromal
tissues. In the theca internal of developed follicle,

immunoreactive areas were visible on the cytoplasm of
theca cells. Immunoreactivity of estrogen receptors was
not observed in interstitial gland cells and germinal
epithelial cells.

Fig-1: Distribution of Estrogen Receptors in the Ovary of Sunda porcupines (Hystrix javanica). The immunoreactive area was characterized by
a strong brown color (arrow). Estrogen receptors immunoreactivities of pregnant Sunda porcupine ovary were showed in the atretic follicle
cells only (A). While, estrogen receptors immunoreactivities of non-pregnant Sunda porcupine ovary were showed in the atretic follicle cells

(B) and theca internal cells (C) of developed follicle

This was different from previous studies in
mice that had been done by Sar and Welsch [14]. They
reported that estrogen receptor o was localized in theca
cells, interstitial gland cells and germinal epithelial cells
of mice ovarian. Theca internal cells of developed
follicle showed immunoreactive against estrogen
receptors antibody in this research. Rissman et al. [11]
reported that estrogen receptor o was required for
negative feedback of gonad steroid on LH. This may
lead to an answer why estrogen receptor o were
detected on theca internal cells of developed follicles in
the ovary of non-pregnant Sunda porcupine in this
study. In this research, immunoreactivities of the atretic
follicles cells appeared in the border area between the
degenerated tissue and the ovarian stromal both, in the
ovary of non-pregnant and pregnant Sunda porcupine.
The theca of follicle was the last degenerated part of the
atretic follicle [15]. It can be assumed that the
immunoreactive cells were the part of theca follicle that
undergoes an atretic process. Estrogen receptors bind

the hormones so that can perform its function
physiologically [16].

Progesterone receptor

Immunoreactivities of progesterone receptor in
the ovary of pregnant female Sunda porcupine were
distributed in the atretic follicle cells (Fig.2.A) and
corpus luteum (Fig.2.B). Immunoreactivities of
progesterone receptor in non-pregnant female Sunda
porcupine ovary were distributed in the atretic follicle
cells (Fig.2.C) and theca internal cells (Fig.2.D) of
developed follicle. Part of the atretic follicle that
appeared to be immunoreactive was the border area
between the degenerated tissue and normal ovarian
stromal tissue, in both, pregnant and non-pregnant
Sunda porcupine ovary. The immunoreactivities of
progesterone receptor antibodies in the theca internal
cells were detected in the cell cytoplasm. The lutein cell
of the corpus luteum in pregnant Sunda porcupine ovary
also appeared to be immunoreactive against
progesterone receptor antibodies.

Fig-2: Distribution of Progesterone Receptors in the Ovary of Sunda porcupines (Hystrix javanica). The immunoreactive area was
characterized by a strong brown color (arrow). Progesterone receptors immunoreactivities of pregnant Sunda porcupine ovary were showed
in the atretic follicle cells (A) and corpus luteum (B). While, Progesterone receptors immunoreactivities of non-pregnant Sunda porcupine
ovary were showed in the atretic follicle cells (C) and theca internal cells (D) of developed follicle.
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In mammals, progesterone has a role in the
function of reproductive and follicular development
[17, 18]. Immunoreactivities of progesterone receptor in
pregnant female Sunda porcupine ovary was detected in
the corpus luteum and atretic follicles, while the
immunoreactivities of progesterone receptor in non-
pregnant Sunda porcupine ovary was detected in the
theca internal cells of developed and atretic follicles.
The results of this study were different from the
research that has been reported by Peluso et al. [19] in
which progesterone receptor proteins were detected in
granulosa cells, oocytes and corpus luteum in non-
pregnant mice [20]. Ovary-derived progesterone had an
autocrine regulation of ovarian function. This was
indicated by the present of progesterone receptors in
granulosa cells after stimulation of LH in preovulatory
follicles. Progesterone receptors also contributed in
follicular rupture leading to ovulation [21]. In the atretic
follicle, immunoreactive site appear on the boundary
between the ovarian stroma and the degenerated atretic
follicle. This may be due to the antral follicular atretic
process. In which, the theca was the last degenerated
part of atretic process [15].

CONCLUSIONS

Estrogen hormone receptors distribution were
in the theca internal cells of developed follicle and
atretic follicle cells in non-pregnant female Sunda
porcupine ovary. Whereas, in the ovaries the pregnant
female Sunda porcupine, estrogen receptors appeared
only in the atretic follicle cells. The progesterone
hormone receptor in the ovary of non-pregnant female
Sunda porcupines appeared in the atretic follicle cells
and theca internal cells of developed follicle. While, in
the pregnant Sunda porcupine ovaries, progesterone
receptors distribution was in the corpus luteum and
atretic follicle cells.
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