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Abstract: Kisspeptin (KP) is a prodet of prepro-kisspeptin. KP is a key regulator of GnRIT and LH secretion in
the ewe. In this study, Effect of different phases of estrous cycle on kisspeptin expression in the arcuate
nucleus of the ewe examined. Because of no difference between phases of cycle, we suggested that perhaps
KP neurons invelved in mediating of both positive and negative feedback effects of steroids to GnRH neuromns.
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INTRODUCTION

KP is a key regulator in LH and GnRH secretion
(Dungan et al., 2006, Smith and Clarke, 2007; Roa and
Tena-Sempere, 2007) and causes GnRH and LH releasing
mn rodent (Gottsch ef al., 2004; Thompson et al., 2004,
Navarro et al., 2004, 2005) sheep (Messager et al., 2005)
monkey (Plant et al., 2006) and human (Dhillo et al., 2005).
Mutation in GPR54 put off puberty beginming in human
(De Roux et al., 2003) and mouse (Seminara et af., 2003,
Funes et al., 2003). KP has been involved in feedback
functions of ovary steroids. In sheep, KP exerts positive
feedback actions m medio-basal hypothalamus which
result in preovulatory surge of LH (Caraty ef al., 1998,
Couse and Korach, 1999). Effects of sexual steroids
convey to GnRH neurons by different systems of cells.
GnRH neurons do not express estrogen receptor-¢
(ER-qr) or progesterone receptor (PR) (Herbison and Pape,
2001) but they express estrogen receptor-i (ER-f3)
(Dorling et al., 2003). Regarding steroid feedback effects
on GnRH/LH, however, ER-3 appears to play aslight
role m the regulation of reproduction. Strong evidences
show that effects of stercid feedback on GnRH/LH
results from cells which express ER-¢t (Goubillon et al.,
1999). Possibly, stimulating effects on GnRH surge are
mfluenced by ER-¢ (Couse and Korach, 1999). Most of
ER-¢¢ located in arcuate nucleus (ARC). So, other
sensitive neurons to steroid, rather than GnRH, should
mediate effects of sexual steroids on GnRH secretion.
Because KP producing cells m the ARC are ab-undant n
sheep (Franceschini et al., 2006; Pompolo et al., 2006) and

also these cells include ER-¢, perhaps KP cells
convey positive feedback of steroids to GnRH neurons.

This research aimed to test expression levels of KP
neurons in estrous cycle. We proposed that levels of
expression of KP m the follicular phase may be more than
other phases.

MATERIALS AND METHODS

Animals: Nine Corriedale ewes with similar age and
weight were maintained under natural pasture situation.
Research was performed during the breeding season.
Estrous cycle controlled by using rams in the group.
Estrous cycles were synchronized with Cloprostenol.
Three groups of animals (n = 3 in each phase) were used,
indicating the luteal phase (day 10 of cycle), the follicular
phase and estrous phase. Follicular and luteal phases
ammals were killed 24 h and 10 days after the mjection of
Cloprostenol, respectively. Hstrous animals were killed
1-2 h after the onset of the Standing heat (about 48 h after
Cloprostenol injection). Blood samples from the estrous
group of ewes were collected prior to the onset of estrous
and just before slaughtering of the animals (1-2 h after the
onset of standing heat). For the follicular and luteal phase
groups, the blood samples were taken just prior to killing
the ammals. Both ovaries of each ammal were also
examined for the presence/absence of corpora lutea.
Levels of the plasma hormone in these sheep have been
explained previously (Estrada et al., 2006). Progesterone
levels in luteal phase's ewes were 3.2+0.5 ng mL™'
(MEANLSEM). In other phases, levels of Progesterone
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were lower. Plasma LH levels were <10 ngmL™ in
ewes during the luteal phase These levels in late-
follicar annd actogs estrus phasge's ewes were 1 4-6.9 and
51484 2 ngml ™, respectively.

Tissue collection: Tissue was collected and processed
as  previously  described  (Forador ef al, 2006,
FPompolo of o, 2008). Briefly, ewes were killed with an
overdose of sodium pentobarbital and their heads were
petfused with 2 L of heparinized zaline (125 T mL™
followed top 2 L of 4% parafoem al delorde  plus 15%
pictic acid in PB and then 1 L of the sane fixative
cotitairing 20% sucrose. Brains were removed tssue
cortaiting the bgpothal svus dissected o, infiltrated
with 30% sucrose and frozen coronal sections (40 pm
thick) ot and stored at -20°C in cryoprotectatt.

Immunohistochemistry: FRabbit's antisera agpinst
kisspeptin  were provided by D Carddy. Test of
Immunolistochemical characteristics of the rabhbat
polydonal artibody aganst Mespeptin -10, in previous
experiment has been explained (24, comparing it with a
commercially available (Phoernix Pharmaceuticals Ine)
rabbit polydonal antibody azainst ldsspeptin-10 (louman
sequence). Three sectionsiheep were selected for
atialysis to tepresent the rostral, middle and cauda
regong of the ARC in each phase of estrous eyele.
Sections were washed in 003 M PES, mourted on slides
atid dried overndght. Eisspeptinccontaining cells were
labelled using artigen retrieval and Caraty kisspeptin
antibody (1: 20007 was used After incubation of slides
with 1; 500 gpat's anti-rabbit sera corjugated to AlexadEE,
they were washed 3 tmes with PBE3 and then
coutterstained with 0.3% Sudan Black B. After further
washing, coverslips were applied with fluorescence
mowting medivm (Dako, Carpinteria, CA). A positive
cottrol (o antibody pre-absorpticn) and a negative
cottrol (antibody pre-absorbed with kisspeptitn) were
uzed Images of immuncreactive cell bodies were captured
with the proper excitation for Alexa 428 A single wewer
then counted the total mamber of immunopositive cell
bodies.

Statistical analysis: Data were analyzed by general linear
model of 3P3E3 softwate (version 11 5. The meat munber
of cells within ateas was cotpared by 2-way ANOVA
(maity effects of cycle stages and anatomdcal area).
Duncan's multiple range used as a post hoc test And
=005 was considered as a slgrificance level.

RESULTS

Mo effects of phase cyele within area of ARC were
ohgerved in cell mumber (p=0.05), except in huteal phase
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Fig 1: Top panel: Fluorescence images of rostral (&)
midde (E) and caudsl ARC immunostained for
Megeptin Arvowrs indicate ex amyples of kisspeptin
neurons. Bottom panel: Iean (E3ELD mamber of
kiss cells i rostral, middle and caudal of ARC
within estrous cyole

that it s cells from middle area were higher than 2 others
atea (p<0.05). HNumber of cells in the estrous phase of
rostral area alsowere bdgher with respect to follicul ar and
hiteal phase in this area (Fig 17,

DISCUSSION

Thiz study showed that there is no significant
differenice between phases of cycle in areas of ARC. In
cotitrast, in previous wotk (Estrada ef al, 20060, up-
tegdation of KP in the rostral ARC during estrous phase
haz beenn reported Exact detals of this experiment
whether which kind of atibody vsed urknown, We
uged caraty antibody with high validity that previousy
demonstrated weross reactivity of it with other EF-
atmides (Goodman ef &, 2007). Becausze no difference
bebwreety phases of coycle, several lines of evidence
irferred that pethaps KPP newons irrralved in mediating
of hoth positive and negative feedback effects of steroids
to GnREH neurons. First of all, KP neurons i the oane
cottain PR (Bmith ef &, 2007 We previously showed
that KP new ons overlap with Dynorphin neurons in the
ARC (Goodman ef 2007, Dynorphin newrons contain
PE (Foradori ef af, 2002) and an antagonist to the
Diymorphin receptor stimdates episodic LH secretion in
luteal phase ewes [(Goodman ef ), 2004). Because
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progesterone has negative feedback effects on GnRH
neurons which have no PR, then our data suggest
that KP neurons may relay progesterone negative
feedback effects to GnRH neurons. Second, KP neurons
abundant in the ARC of sheep (Franceschim et al., 2006,
Herbison and Pape, 2001) and these neurons contain ER-¢
(Franceschum et al., 2006), we can suggest that KP
neurons in the ARC transmit the positive feedback effect
to the GnRH cells which do not own ER-c..

CONCLUSION

KP neurcons may mnplicated in conveying of positive
and negative feedback effects of ovarian steroids to
GnRH neurons in preoptic area that have no PR or ER-q.
Attempts are ongoing to apply the knowledge of the
functions of KP to therapeutic uses mcluding under
fertility and over fertility.
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