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Sperm protein has an important role in fertilization process. It becomes antigenic when it is injected to body and can
increase TNF- a secretion. TNF-a in blood vesssel can inhibit estradiol synthesis. Estradiol has a significant role in rep-
duction cycle, especially in estrous cycle. The study aims to understand the influence of Crude Sperm Extract (CSE) to
mice (Mus musculus) estrous cycle. 16 fertile mices strain Balb-C aged 3-4 months, weighed 20-30 g was divided into 4
groups. Py is a control group injected by PBS, group P4, P,, and P; injected by CSE with 1.5 mg.ml'l, 2 mg.ml'l, and 2.5
mg.ml’l. CSE is injected intraperitoneally during mice’s diestrus phase. CSE is injected in day O, day 12, day 24 and
observed daily. The data are descriptively analyzed. The results show that CSE with molecule weight between 26.8-

176.8 kDa influences estrous cycle.
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INTRODUCTION

Sperm protein plays an important role in the
fertilization process. It becomes antigenic when
injected to body and causes immune responses
[1,2,3]. Sperm protein will increase the secretion
of TNF-a by macrophages-activated CD4 T cells
[4,5].

TNF-a will bind to TNF-a receptor in the ovary
[6], thus inhibit the synthesis of estradiol through
cAMP (Adenosine-3’,5"- Cyclic Monophosphate)
and PKA (protein kinase A) pathway. cAMP and
PKA are involved in cytochrome P450scc
excretion that convert cholesterol to pregne-
nolon, and eventually estradiol biosynthesis and
metabolism [7,8]. Estradiol has a significant role
in estrous cycle [9]. Based on the mentioned
facts and reasons, the present study aims to
understand the influence of Crude Sperm Extract
(CSE) in mice estrous cycle.

MATERIALS AND METHODS
Isolation and Charaterization of Bull’s Sperm
Protein

We obtained 2 ml (900-2000x106 ceIIs.mI'l) of
bull’'s sperm from BBIB (Balai Besar Inseminasi
Buatan — Center for Artificial Insemination). The
sperm was washed with 6 ml PBS (phosphate
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buffer saline), vortexed and centrifuged
(2500rpm, 10 minutes). The pellet was resus-
pended with 3 ml TCM (Tissue Culture Medium)
then vortexed and centrifuged once more
(2500rpm, 10 minutes). The pellet was resus-
pended with 0.5 ml extract buffer and cold-
sonicated (50% amplitude, 20 minutes). Total 1
ml suspension was centrifuged (9000rpm, 30
minutes, 4°C) and result’s 0.5 ml supernatant was
further centrifuged (13.000 rpm, 45 minutes, 4°C)
and then resuspended with KCL-HEPES buffer
(1:1) and stored in-80°C [10]. The isolated sperm
protein was characterized with 12.5% separating
gel SDS-PAGE protocol [11].

Animal Treatment

Total of 16 fertile female mice (Mus
musculus) strain Balb-C, aged 3-4 months and
weighed 20-30 g were used as animal model in
this study. They were divided into 4 groups:
control group (Py) without CSE injection; P, which
injected with 1.5 mg.ml'1 CSE; P, 2 mg.ml'1 CSE
injection; and P; 2.5 mg.ml™ CSE injection. All
injections were all intraperitonal and adminis-
tered at O™ day, 12" day and 24" day of experi-
ment. CSE is injected intraperitoneally during
mice’s diestrus phase.

Estrous cycle observation

The observation of estrous cycle was
conducted since 0" until 24™ days that covers
proestrus, estrous, metestrus dan diestrus pe-
riods. Vaginal smears were made by using pipette
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with NaCl 0.9% solution. The lenght of estrous
cycle was descriptively analyzed.

RESULT AND DISCUSSION

SDS-PAGE characterization reveals that Bull’s
sperm CSE have 11 protein bands with molecule
size 176.8, 63.2, 58.4, 55.3, 52.4, 49.7, 44.6,
38.02, 36.03, 34.1 and 26.8 kDa [12]. These pro-
tein bands were all used for treatment in mice.

We identified the phases of mice estrous
cycle by its general criteria (Fig. 1). In proestrus
phase, vaginal cytology dominated by parabasal
cells and estrous phase vaginal cytology domina-
ted by superficial cells. Intermediate and para-
basal cells predominate in smears taken during
metestrus. The onset of diestrus is marked by a
precipitous decline in the number of superficial
cells and reappearance of intermediate and
parabasal cells [13].

Figure 1.  Vaginal cytology representing each stage of
estrous cycle

Description:

A. Proestrus, nucleated epithelial cells (e)

B. Estrous, cornification cell (k)

C. Metestrus, cornification cell (k) and leukocyte cell (1)

D. Diestrus, dominated by leukocytes (l).

Estrous cycle signifies sexual activity and
organ function, like the function of the ovarium,
along with follicle development. We found
irregularity in CSE injected group. It characterized
by elongation of time in one phase of the estrous
cycle, which is diestrus (Table 1, Fig. 2).

Table 1. Average Length of Estrous Cycle Stages on Three

Cycles
Treatment
Phase (day) ) P ) o)
Proestrus 1.0+t00 1.0+00 1.0x0.0 1.0%0.0
Estrous 1.0+£0.0 10+00 1.0+0.0 1.0t0.0
Metestrus 1.0+00 1.0+0.0 1.0+0.0 1.5t0.58
Diestrus 28+0.7 3.1+06 4.1+08 43t16

The data signify that CSE could influence the
estrous cycle length, which have elongation in
diestrus phase compared to control (Po) (Fig. 2).
The elongation tendencies of diestrus phase in
each treatment are 3 days longer (P4), 4 days (P,),
and 4-5 days (P3) (Fig. 3). The average duration of
normal estrous cycle in mice and rats is 4-5 days
[14]. CSE injection in the body may cause
immune responses and eventually increase TNF-
a secretion in blood by CD4 T cells which are
activated by macrophages [2-5]. TNF-a through
the blood vessels will bind to TNF-a receptor in
the ovary [6].

The increase of cytokine TNF-a in the ovarian
inhibit synthesis of estradiol through inhibition of
cAMP and PKA pathway. cAMP and PKA involved
in regulating the expression of the enzyme
cytochrome P450scc. P450scc cytochrome en-
zymes will convert cholesterol to pregnenolone.
Pregnenolone be converted to estradiol [7].

Inhibition of cAMP and PKA will inhibit the
enzyme P450scc, so it will inhibit the biosynthesis
and metabolism of Estradiol [8]. Inhibition of
estradiol can delay the replacement of diestrus
phase to the proestrus phase, because the
proestrus phase has estradiol in highest levels
and the diestrus phase has estradiol is low levels
[15]. It will affect on hormone regulation.
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Figure 3. Length of Estrous Cycle for Each Stage
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CONCLUSION

The protein in the bull’s sperm CSE have mo-
lecule size ranging from 26.8 to 176.8 kDa. Our
findings suggested that bull sperm CSE influences
the mice estrous cycle, especially in diestrus pe-
riod elongation. This provides vital prelimenary
information for the usage of CSE as the candidate
of immunocontraception for human. We infer
that it is necessary to measure the estrogen
blood level, the antibody formation in the blood
and flowcytometry analysis to elucidate if there a
TNF-a present in the blood.
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