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ABSTRACT

Kisspeptin, a product of the KISS1 gene, plays an essential role in the regulation of spermatogenesis acting
primarily at the hypothalamic level of the gonadotropic axis. Citric acid is synthesized and secreted by
the prostate gland. Its synthesis is regulated by androgens. As, dose dependent degeneration of prostate
gland has been described following intraperitoneal kisspeptin treatment. However, effects of kisspeptin
administration on the levels of prostatic citric acid remain elusive till date. The present study, therefore,
addresses the effects of 12 day administration of kisspeptin on prostatic citric acid levels in male mice.
Kisspeptin-10 was administered intraperitoneally in different dosage concentrations (1ug, 1 ng, and 10 pg)
to adult male mice twice daily for 12 days. Prostatic citric acid levels were determined photometrically. The
levels decreased significantly at all tested doses. Intermittent administration of Kisspeptin —10 negatively
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regulates the prostatic citric acid levels in adult male mice.

he framework supporting the gonadotropic axis is

composed of three major elements: hypothalamic
gonadotropin-releasing hormone (GnRH), pituitary
gonadotropins (Luteinizing Hormone, LH; and Follicle
Stimulating Hormone, FSH) and gonadal sex steroids
(Pierantoni et al.,2002). A plethora of central and peripheral
signals, modulates the gonadotropic axis (Fink, 2000). The
kisspeptins has been identified as novel multifunctional
peptides having ability to stimulate GnRH/LH/FSH
secretion through the activation of GPR54, a classical G
protein coupled receptor, formerly known as AXORI12 or
OT7T175 (Shahab et al., 2005; Thompson et al., 2004).
Kisspeptins, the products of Kiss-1 gene, are neuropeptides
belonging to the family of RF-amide peptides (Ukena
and Tsutsui, 2005); are encoded as a 145-amino acid
product, Kp-145. Kp -145 is cleaved proteolitically into
shorter peptides (Kp-54, -10, -13 and -14). Kp-54 and its
cleavage products share a common RF-amide C-terminal
decapeptide and exhibit the same affinity and efficacy for
GPR54 (Kotani et al., 2001).

The existence of significant concentrations of citric
acid in mammalian reproductive organs was first reported
by Schersten (1929). Citric acid is a major component of
semen, and the concentration is particularly high in bull
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semen where it may exceed 1%. It is usually absent
from epididymal semen but is present in ejaculated and
sometimes also in ampullar semen (Humphrey and Mann,
1949). In man, Schersten (1929) found high concentrations
of citric acid of prostatic origin in seminal plasma. Human
prostatic tissue is rich in citric acid (Barron and Huggins,
1946a, b). Citric acid has been associated with the
gelification, coagulation and liquefaction of semen in rats
(Hart, 1970), monkeys (Hoskins and Patterson, 1967), and
humans (Huggins and Neal, 1942).

In a previous study, we have demonstrated that
continuous kisspeptin exposure causes degeneration of
prostate gland as evidenced by increased tubular lumen
and decrease in epithelial height and epithelial folds
in the mucosa (Ramzan et al., 2012). This might have
compromised the secretory activity of prostate gland.
Chemical determinations of citric acid in human semen
provide a simple and convenient means for a quantitative
assessment of the secretory function of the prostate gland
(Marberger et al., 1962). The present study measures the
prostatic citric acid levels in adult mice after administration
of a range of kisspeptin doses to evaluate the function of
prostate gland after kisspeptin exposure.

Methods and materials
Animals and maintenance

Forty (n=40), adult male albino mice (Mus musculus)
of Swiss strain with an average weight of 50+5g were
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purchased from the National Institute of Health, Islamabad
and maintained in the animal house facility of Gomal
University. Ten mice were housed per cage (15" x 11"
x 9" steel mesh cages) under standard conditions of
12L:12D h photoperiod, 25+2°C temperature controlled
with automatic timers and adjustable controls for heating
and cooling. Standard rat diet and water were provided ad
libitum.

All animal handling and subsequent sacrifice was
carried out according to the guidelines provided by the
“Institutional Review Board” of the Gomal Centre of
Biochemistry and Biotechnology, Gomal University,
Dera Ismail Khan for humane use of animals for scientific
research. Animal handling was also in accordance with
European Union guidelines for the use of laboratory
animals.

Experimental procedures

Kisspeptin (metastin 45-54 or kisspeptin-10; 1mg
lyophilized powder) was purchased from Calbiochem
(EMD Biosciences, Inc. La Jolla, CA) and was dissolved
in 1 ml Dimethylesulphoxide (DMSO) to give a stock
solution of 1 mg ml that was diluted further with distilled
water (dH,0) and was administered intraperitonealy (i.p.).

Animals were randomly assigned to four groups
(n =10 in each). Group I mice constituted control and
received 0.9% w/v physiological saline, (DMSO was
added to saline at the same concentration as it was added to
kisspeptin stock and was further diluted to concentration
equivalent to the experimental doses), group-II mice
received 10 pg, group-III received 1 ng and group IV
received lpg kisspeptin as twice daily after every 12 h
for 12 days. Kisspeptin doses were selected as previously
described (Ramzan and Qureshi, 2011). Three h after the
last dose of the peptide, animals were anesthetized with
sodium pentobarbital (60 mg kg b.w. i.p.). Prostate glands
were dissected out, weighed, rinsed in phosphate buffered
saline and stored at -50°C until assayed. To determine
the concentrations of fructose in prostate glands,1 ml of
distilled water was added to the tissue samples, macerated
(Gonzales, 1989) and then centrifuged at 5000 rpm for 10
min. Supernatant was aspirated and levels of citric acid
were determined photometrically.

Citric acid estimation

Seminal fructose was estimated photometrically.
Citric acid levels were estimated using citric acid test
kit (FertiPro N.V.IndustrieparkNoord 32, 8730 Beernem
— Belgium). Assays were carried out according to the
manufacturer’s instructions. The absorbance was measured
at 505 nm.

Results were expressed as mean + SD. The results

obtained, were analyzed and compared by one way
ANOVA followed by post hoc Tukey’s adjustment using
the Statistical Package for Social Sciences (SPSS, version
16, Inc, Chicago, Illinois, USA). P< 0.05 was considered
to be statistically significant.

Results and discussion

Figure 1 shows effect of kisspeptin an total body
weight, prostatic weight and citric acid level of prostate
gland of male mice. There is no significant difference in
the body and prostatic weight, although the concentration
of citric acid was significantly reduced (P<0.001) in the
treated groups when compared with the control group.

o A
58
56
ERL
E‘ 52 T T
50
)
=z 48
2
46
44
42
Control KP (10 pg) KP (1ng) KP (1 pg)
4.5 B
4 L
8 3.5
£
.
—_
s
&
5
S
: 1.5
g
[ 1
0.5
0
Control KFP (10 pg) KP (11g) KP (1 pg)
C
5‘ ]
'i‘
£
£ 15
10
P
£
(1]
Control K (10pg) KFP(1ngy KPP {lpg)
Treatment Groups

Fig. 1. Effect of different concentrations of KP on body
weight (A), prostatic weight (B) and prostatic citric acid
levels (mg/dl) (C) in male mice. Values are expressed as
mean+SD.
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The kisspeptin/GPR54 interaction has finally been
identified in recent years as key regulator of the HPG axis
(de Roux et al., 2003; Seminara et al., 2003). Although,
the acute effects of central and peripheral administration
of kisspeptin in rats, mice (Gottsch et al., 2004; Navarro
et al., 2004, 2005) and broiler breeder birds (Wahab
et al., 2012), as well as effects of long term kisspeptin
administration on structure and functional aspects of
testicular tissue in prepubertal (Ramzan and Qureshi,
2011) and adult testes (Thompson et al., 2004, 2009) have
been explored in detail. Moreover, the effects of kisspeptin
administration on histomorphological and ultrastructure
of accessory sex glands, the seminal vesicle and prostate
have also been documented (Ramzan ez al., 2012, 2013).
The seminal fructose levels following kisspeptin challenge
in male mice have also been investigated (Ramzan ef al.,
2014). However, to date there is no report on kisspeptin
effects on the functional aspects of prostate gland. The
present study shows that the sub chronic 12 days i.p.
kisspeptin administration at 1pg, 1ng and 10 pg dose led
to a significant decrease in prostatic citric acid levels in
male mice.

Prostatic citrate production is androgen dependent,
since castration and hypophysectomy results in rapid loss of
prostatic citrate and seminal fructose. The administration of
physiologic amounts of androgen restores prostatic citrate
and seminal fructose values to normal levels (Humphrey
and Mann, 1949; Mann and Parsons, 1947). The activity
of seminal vesicle and prostate is known to be under the
control of testosterone produced by the testis. Lindner and
Mann (1960) described a significant correlation between
the testosterone content of bull testes and the weight of
seminal vesicles, their fructose and citric acid contents.
Similar correlations between the action of administered
testosterone and the level of acid phosphatase and citric
acid in semen have been observed by various workers
(Mann, 1964).

Fawcett (1986) also proved that testosterone is
essential for the maintenance of height of the mucosal
epithelium required for productions of continuous prostate
secretions (Fawcett, 1986). The growth and active
secretion of accessory reproductive tissues are dependent
on the presence of circulating androgens (Higgins et al.,
1976a, b; Brandes, 1974). The prostatic epithelial height is
known to be androgen-dependent (Gonzales et al., 2005)
and secretory activity by the prostate and seminal vesicles
therefore is a sensitive, androgen dependent function
(Veneziale et al., 1977).

In benign prostatic hypertrophy citrate accumulation
is striking while in early and advanced prostatic
carcinoma there was a striking straight line reduction in
citrate concentration directly related to size and extent

of carcinoma. In advanced carcinoma the citrate values
were less than 10% of those found in benign hypertrophy
(Cooper and Farid, 1963).

Conclusion

The study reveals that chronic kisspeptin-10
administration down regulates the citric acid content of the
prostate gland in adult male mice.
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